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Abstract
| The study investigated the maintenance practices adopted in electrical distribution nenverk for

the reduction of electrical power losses in Niger State, two research questions guided the stidy
while two null hypotheses were formulated and tested ar 0.05 lavel of significance. The study
adopted a mixed method research design. The targeted population for the study vvas 134 : ;
respondents. There vas no sample since the population was manageable. The instrument far 2 j el Tl
data collection was a 106-items questiommaire and an imerview guide developed by the : '
researcher. The guestionnaire was validated by three expect. Cronbach alpha reliability :

method was employed to determine the inteynal consistency of the instrument and a veliability )
coefficient of 0.93 was obtained. Data collected was analyzed using SPSS. Meain and Standard '
deviation were used to answer the research questions while Z-test was used to test the
Iypotheses at 0.05 level of significance The findings of the study revealed that 17 preventive
maintenance practices were constantly adopted while 19 maintenance practices ere
occasionally adopted by engineers and technicians/technologist for the reduction of eleenical
energv losses in Abuja distribution netvork, The hypothesis tested further revealed that there
is no significair difference in the mean responses of engineers and technicians/technalogist on
the preventive maienance practices adopled in electrical distribution nehvork Jor the
rediction of electrical energy losses. It was recommended amongst others that, there should be
regular fraining and retraining of staffs of Abuja Electricity Diswibution Comparny AEDC Both
Engineers and Teclmicians/Technologist on maintenance practices to be carried out 1o reduce
losses. R
Key Words: Energy, Electrical Energy, Distribution nelwork, Maintenance, Corrective ks =
Malntenance -

Infroduction
Energy plays the most vital role in the economic growth, progress, and development, as well as
poverty eradication and security of any nation. Energy is the capacity to do work @8 meast
by the capability of doing work as defined by Thumnan and Younger (200!
varigus forms which are light energy, heat energy. mechanical energy, |
| mention but a few. The most important of this form is electrical energy:
E- transimifred from one place 1o anather. Electrical euergy is a form of £21;
flow of eleciric charge. Energy is the ability to do work or apply force
case of electrical energy, the force is electrical attraction or repulsion
The movement of charged particles through a wire or other
electricity. Electricity is derived from electrical power system wi
of Generation, Transmission and Distribution system. But this st
distribution hence
Electical power distribution is the final
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distribution level or the sub-trasonbsion level. Mmnry distribo
to A5 KV phase-toepbipe (24 KV 10 20KV Pm““'w—t ok AN " pioey
Abups Electniglty Distribution Campasy AEUC s responxible ok haliabiutian of electrizity VT
Abuia Eldcricity Distribution (AEDC) is dne of the 1} EIHMWMMWMM

were successhuly privaiized and handed over (o fesy investors an SII‘M'@H AEDC
franctuise area and distribution netwark currently covers the Fadeeil Capital Temitory m
Niges, Kogi and Nasarawa stides scrass ao area of 133,000 N[‘EB! AEDC owns m!lmlmlnln&
alectrical Ingtaliations and fle distribanion nerwark witiin fiancliee dren Tt is !llt'-
responsible for the entue meter to cosli process (MIC) ineliding Bt nor LUniited to matoring.
billing, rovenue collection and customier services

Duriug the delivery of energy to (he conzumars, n reasonsble amount is besn lost, Cieaerally,
Elecme power losses are wustefil energy caused by extenial factars er infernal fietors, and
energy dissipated i the system (Gupta, 2007), They loclude lonses dus to reslstance,
aunosplieric conditions, miscalculations and losses incurred berween sources of supply 1o luad
Centre (O cousunIers)

Dismbution losses occur due to techuical nnd non-teclinics] losses as power flows hrougly the
penvork but techmical losses is the focus of tus study. Teclmical losses (TL) are naturally
ocvumog and consist inaluly of poswver dissipated in the system components sach as Disteibution
lines, transformers, power control equipment and measurement systemns. Technical power
losses are possible to compute and control, provided the power system network consiats of
kuown quantities of loads. Some of the reason that could lead to technical losses lnclude:
lengihy distribution lines, inadequate size of condnetars of distribution lines, too many stage of
tansfonuabons, wnd wnproper losd menagement among others. For these losses 1o be
minimized, maintenance is required

Muntenance is defined as the combinnion of all the technical and sdministrative sctions,
mchidiag supervision. intended to retain an item in, or restare it fo a state in which it had been
and can perfomm its required function effectively. It includes inspection. testing, servicing,
repair and reclamation. Mohnmmed and Abbas (2001 ) classified maintenance into three groups
which are preventive, predictive and corrective mainteaance. But this w ork focus on comrecuve
maintenance therefore Corective Maintensnce is defined as any maintenance acavicy which is

required (o corvect a failure that has occurred o is w the process of ocawrring (Amelia et al., : e
2005). According to Moaved and Shell (2009) 1 is one that occurs after the dentfication and |
duaguosis of o problem. It 1s mainrenance identified by o condition monitoring system or due to

breakdown. Turki er of (2014) also stated that corrective maintenance are practices where : e

systems are mmntained only afier failure mostly of a critical natre. Equipment is allowed o i Do

run tll it fuls. The acnon mken (o restore the equipment into use can be servicing, repairing,
replacement or overhaul, ]
Maintenance practices are mostly carried out by engineers and technicians working in . %
Dismbunon Stauons (AEDC) who are trained and possess the competent skills raquired in the e

Ti<ld 5o as 10 reduce losses These Zroups of persons carry out these practices either on dailv or . - ol I
Ioulne DAses

Statement of the Problem

In developed counmnes, it 15 uot greater than 10%  How ever, w developing countries like &
Nigena, it s sull over 20%, (Ramesh, er al 2009). Nigeria is ‘a highly populated Western 3

African country. Ou a rough evaluation only sbour 40% of Nigerians are connected (o the i ]
oational energy erid. This percentage of Nigerians who acrually bave electric power supplied

to them still suffer electric power problems around 60% of the time (Aliyu, Ramli & Saleh,

2013). Oyedepo (2011) observed that Niger state and the country al large consistently suffers

from enengy shortage due to poor maintenance practices adopred by the maintenance personne| .
of the electrical power distbution stations in the siate. Also, Agbata (2000) observed that mosy
modern electrical equipment suffer disrepair (poor repair) in the hands of maintenance
persennel. Out of ignorance, minor faults are complicated to cause further damage in the
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There will e e dgnilivant diffevence 0 the faean  respooses  of Enginegrs,
Teelwicims Teatuologist on the camective malmename practices adopted in elecical
disttmtion network far the reduction of slee wical encrgy losses

Table 4.3
Ldst Apolysis of Mesn Difleronce between Responses of Malalenince Engineers snd
Mudmenancs Techinicinns e tinologiats on the Conective Malntenance Proctices Adopted

Blectrieal Distibution Network for the Reduction of Fleetrical Energy LomosN] = 18, N2 =
1

Haviley
Fest foi
Exual
Varlance  eotest for Equality of Menns
95%
Confidence
Sig Iuterval  for
(2 Mean Sud, Evvor DIfference
v 8lg. % DE talled) Difference Difference  Lower Upper
Lqual
varinnees S04 000 021 118 DB) 0.04 019 041 033
wasiimed
Fyual
varlanoes 0yl 1479 49] 0.0k 0.4 0.75 0.67

Table 43 shows the zest opnalysis of differences in the responses of engineers and
technicinnstechnologhan ap the comective malntenance practices ndopted in elecirical
distribution network for the reduction of electrical energy losses, The table discloses that from
Hantley test for equality of varfance, the significant eriterion (sig. 2-tailed) was found 1o be 0.9
which is greater than the probability value of 0.05 in coniparison hence; the null-hypothesis
was necepted. Therefore, there bs no sigaificant difference in the mean respanses of

and technicians/technologis on the corrective malntenance practices adopred in electsical
distribution netwark for the reduction of electrical energy losseés,
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Table sy

Zaest Annlyiis of Mews Difference between Respenses of Mudatmenos Brgindes st
Maintwuaince Techmeine Techimlogists ov the Malitamtion bruregies iha! cen Rodwie
Vlecirical Knergy Losses o 0o Electries) Distribation Nersodk®l) « 18, M1 = 146

A— = i
Hartley
LU (1]
Equat
Vardanee  xtead for Eguatily of Means
AL
Coufidence

Sig. Interval  for
(1 Muean St Evver Difference
P Sig 2 DE tailed) Dilfevence Diffevence Lower Upper

Equal
yaviances 104 042 014 118 0% 002 014 027 031
aesirmied
Equal
varianees 014 1807 089 002 0is 029 033

not assumed

Table 44 shows the =-test annlysis of dilforences in the responses of engioeers and
techniciansectnologis en the maintenance strategies that can reduce eloctrical energy losses
in an elecirieal distribution network. The table shows that from Hartley rest for equality of

varianoe, the significant criterion (sig 2-tuiled) was found 1o be 0.89 which is greater (han (he BN |
prabability vatue of 0.05 in comparison hence; the oull-bypothesis was accepred. Therefore, I

there i no sigoificant differcoce in e mean  cesponses of engineers and & IlI!
technicianstechnologist on the maintenance sumtegies that can reduce electrical energy losses ’ ol
in an electrical dismibunon network T
Dlscusston ; | ’X.i

The findings emanate from the study ss presented in Tuble 4.1 revealed that most of tlie :
comective muintenance practices were adopted iy electrical distribution network for the .
veduction of electrical energy losses. The result from Table 4.1 disvulges 21 items such as: repair = e
distribution lines and towers, replacement of dasmaged poles distibmtion hine strnging. ughien
every loosen aus and othies paits of the tramstonmer, muntenance of the umluag Syatain
stappiing of oil leakage from (he transformer wid so on are constantly adopted with mean value
fulling within (4.50 - 5.00), While other ftems such as replacing all dumage cable (strand
brgakage) and fiming new ones falls within e range (3.50 - 4.49) and their standard deviation
range dixclose low level of dispersion. Heice, the réspondents were npt wo (nr fioim the mean
of their responses on the comective mmintenance prociices adopred in electrical distribution
network for the reduction of electrical enerpy lasses
From the interview conduct the responses of the engineers and technicians/techuologists shows
that corrective maintenance majorty involves replacenient of damaged parts. the responses from
eiginoers reveals dhe variows step and measure tken in corective malntenance practices
i when there are treakdown of tnsformer. For example, Lmproving or replacement aei]
of the earthing system wheo it is more than S0, replacement of broken crass arm, replacement > o
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practices sdopted by the electrical distribution network i Nigey State. in (e ccome of Be :
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mudy,
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Stndard equipment should wied by AEDC workers curyg
™ 10 reduces losses i Niger mate

). Mainienance practices should be constantly carried out ar distnbution Sqapren oy
Engmeers and Techaicians Techoalogis prlong ey lifewpan '
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