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Abstract 4

The study sought to identify Reactive maintenance (RM)) practices adopted in
clectrical distribution line networks of AEDC. Two research questions guided this
study and two hypotheses were formulated and tested at 0.05 level of significance. The

instrument for data collection was a 25 items Reactive Mainienance Practices
Questionnaire developed by the researcher. The instrument was validated by three
experts. The population for the study was 702 subjects. Simple Random Sampling
Technique (SRST) was adopted to select four out of the six regional offices (0 represent
the entire population of 245 respondents for the study. The reliability coefficient of the
instrument was obtained using split-Half Method and Pearson Product Moment
Correlation and yielded an index of 0.86. Data collected for this study were anal yzed
using Mean and z-test statistics.' Mean was used to answer the research questions
while z-test was used 1o test the hypotheses at 0.05 level of significance. Findings. for
research question one revealed that, 10 out of 15 items were the reactive maintenance
practices adopted .in clectrical distribution line networks of AEDC. Findings for
research question two revealed: that all the 10 items are the challenges faced in

reactive maintenance practices adopted in electrical distribution line networks of
AEDC. Findings jor hypotheses one and two revealed that, there was no significant

difference between the mean resRonses of distribution line enginecrs and

technicians/technologists based on each research question. It was therefore concluded

that AEDC must move away from the traditional maintenance mode to modern and

improved reactive maintenance practices.

Introduction

Electrical distribution line network is the final stage in the delivery of ¢lectric power
to consumers at residential, industry, commercidl, and ;idminisrtmlivc arcas. The
dcli.vcry or supply of adequate and stable electricity to consumers is the back born of
souogc'onomic development of any nation. The distribution linc network carrics
c.lcctncnty produced from the generation stations, transmitted through the transmission
llixlc‘xict}x'()x"l( and then to tP}c distribution Centre’s to the final consumers. t’]uc[riﬁit)

generation is the pxcpcss of 1__!)‘}‘)L1110111g electric power from sources of primary energy.
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Itis the first stage in the delivery of electricity through the transmis

and then to the end users (Wood, Wollenberg & Sheble, 2013). Electri
often gencrated at a power plant by clectromechanical gencrators, primarils
heat engines fueled by combustion or'nuclear figsion but also by other mesn
the kinetic energy of flowing water and a wind which requires equipment and
such as turbines, generators, transformers circuit breakers relays and manv more wi
Nigeria present power generation at about 4,025MW. The elcctricity nrodurod at t
generation station passes through the transmission line networks.
Electrical transmission Jine network is a system that convey electrical nower coneras
from the power generation stations to the substations through

finally to the point of utilization. It is an interconnected line hich :
movement of electrical energy produced from the generation station to the ubstation
or to place where it is applied to perform useful work (Uslar. Speche. Rohjans,
Gonzalez, 2012). The transmission line networks in Nigeria has an installed capac 2
of about 7000MW. It is from this level that electrical power is transmitred for nnward
distribution t6 the consumers end.

In Nigeria, electrical power transmission begins with transportation of a verv
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voltage over some distance from generation station along transmission line nerwosi
The voltage is then stepped down by a transformer to 132KV a the transmission
substation, this voltage is then further transported along transmission lines 1o iniectic

substation and stepped down to either 33kV or 11kv. The tre

insmission of el !
in Nigeria is vested on Transmission Company of Nigeria (TCN). The electrical power
transmitted gets to the consumers through the distribution lin
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Electrical distribution line network is a system which
clectrical power at lower.voltages of 12kV to 44kV and is used
drawn from high-voltage transmission systems to end-use
substations connect to the transmission system and lower the
primary medium voltage ranging between 12 kV and with the use o
transformers (Short, 2004). In this System, secondary distribution ines arry medil
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voltage power to distribution transformers locafed near the customer’s premis

Distribution transformers again lower the voltage to the utilization voltage
lighting, industrial equipment or household appliances. Short posited that, d
line network comprises of those parts of electrical

transmission and consumers service switches. Th
distribution line, transformers, circuit breakers, in

line separators, busbars, reclosers and many

ilal, Ul
power system between

€s¢ among other
sulators, poles (co
more. Primary distribution

oullon
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medium-voltage circuits, normally thought of a 240V to 415V. At a distribution
substation, a substation transformer receives the incoming transmission le- ¢l voltage

(ITkV to 33kV) and then steps it down to sev
goes out from the substation, A distributi
distribution voltage and steps it dow

eral distribution primary circ
on transformer then tak,
n to a low-voltage second
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about 240V, I'rom the distribution transformer the secondary distribution circuits
connect to the end user where the connection is made at the service entrance which in
turns lead to the supply of electricity to the customers end. Scrvice connections arce
made o individual consumers by scrvice cables from the network feeder lines. The

distribution of electricity in Nigeria is carried out by the Distribution Company of

Nigeria (DisCos). Generally, the aim of every clectrical distribution line network is to
cnhance and facilitate constant electricity supply Twenty four hours daily (AEDC,
2016). The key to realization of this is the adoption of proper maintenance of electrical
distribution line networks,

Maintenance could be seen in the context of this research as a work that is done
regularly to keep a machine, item, or picce of equipment in good condition. It 1s an
integral part of the operation for the well-being of any equipment, items and facilities
which requires frequent services in order to ensure reliability. According to Abdullahi
(2002), maintenance is the art of performing systematic supporting services on any
device or equipment which may involve the systematic supply of nccessary materials
for routine servicing, diagnosis and repairs of faults in a system. It is commonly known
that constant load shedding, incessant trips on power equipment, breakdown of power
distribution facilities to mention but a few have become a norm rather than an
exception in Nigeria. Some of these power demand problems could largely be traced
to maintenance of existing facilitics including distribution line networks (Mbendi,
2007). Maintenance of electricity utilities is a combination of any action carried out to
retain the utilities in order or restore them to normal operational standard (Short,
2004). Therefore, in order to improve aifd sustain efficient and constant electricity
supply, proper maintenance practices need to be adopted.

Maintenance practices are activities carried out by experts in an organization to repair,

broken down equipment’s, preserve equipment conditions and prevent their failure,
which ultimately reduces production loss and down time. These are series of
procedures, steps and actions adopted by the maintenance personel with aim of
restoring an equipment to its operational condition. Good maintenance culture could
lead to availability. of electricity to consumers almost all the time (Oroge, 2008). Good
maintenance culturc is very essential in keeping any physical systems, such as
clectricity distribution networks in operational readiness. Some of the maintenance
practices on distribution line networkswould include visual confirmation of the general
condition of switchgear, carthing mechanisms, transformers, insulating liquid levels
i transformers, lightning arrestors, circuit breakers, insulators, towers, poles, line
seperators, trimming of tree branches and many more. As the electrical power facilitics
and cquipment cvolved and became increasingly complex and expensive, the
expectations on maintenance incrcased as well. Yusuf, (2019) opined that Abuja
Electricity Distribution Company (AEDC) carries out these maintenance practices
among others on electrical distribution line networks which includes; Reactive
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/ maintenance (RM), Proactive Maintenance (PM) and Rehabihitv-Based maimtenanc,
practices;

‘ Reactive maintenance (RM) also calléd Run-to-Failure (RTE) Mamtenance practices

| are type of maintenance that takes place when breakdown occurs. RM s sometime

' referred to as corrective maintenance. RM involves the repair or replacement of

i equipment and components after they have failed (Staller. 2009) This may entail
r replacement of components with identical parts, replacament of component with
improved design or materials, replacement followed by changes in operating
procedures, or replacement of an entire asscmbly or systein that mnc! b tail
component. In order to avoid or reduce sudden breakdown ot <l
proactive maintenance is carried on the system. An ctfective mumtenance stratepy o

essential in delivering safe and reliable clectric power to consumer Marntenan
practices are carried out by electrical engineers and technician s techno '
Electrical engineers are trained personel who carry out the maintenance of clectin al
distribution line networks facilities and equipments. They coordimate, gurde and dire
the technologist/technicians on ficld. An clectrical technician 1 ndis i NHIRY

in electrical installation work, repairs of clectrical equipment wnd

distribution line networks. Electrical technicians mamtains AEDC pow

sufficiency and availability of electricity to the consumers. Flectrical te s he
maintain and repair power equipment’s and facilities to keep them ru ,
Electrical technicians are assisted by technologist in the maintenance of dithution
line. Technologists are trained individual who assist i the mant ce o at
installation of electrical and electronics facilities. They work collectn cther in
the maintenance of AEDC distribution line networks and other Lo '
facilitics. Both engineers, technicians and as well technolozists
' carrying out maintenance and installation of electrical tacilitios
Abuja Electricity Distribution Company (AEDC) is one of the [ power divtribution
companies that were successfully privatized and changed 1ts nume trom Power
Holding Company of Nigeria (PHCN) to AEDC on November 1, 2013 A DC ha o
franchise for the distribution and sale of electneity across the Federal Capital
Territory, Niger State, Kogi State and Nassarawa State. Within nts tranchise ar
AEDC is responsible for owning and mamntamning the distrihution netvoras and
supporting equipment. In addition, AEDC manage meter installation, carry out

servicing and billing, coordinating consumer credit and revenue collection. It s for
this reason that the company has placed, as a prionty, plans to improve power supply
maintenance of existing facilities including electnical distnbution hine networks to

1
¥

improve and sustain electrical power supply in the country

Objectives of the Study
The study segk to determine the:
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I. Reactive maintenance practices adopted in electrical distribution hine networks
of AEDC : |

[

Challenges faced in reactive maintenance practices adopted 1 electricul
distribution line networks of AEDC.

Rescarch Questions
The following research questions guided the study:

I. What are the reactive maintenance practices adopted in electrical distribution
line networks of AEDC?
2. What are the challenges faced in reactive maintenance practices adopted in

electrical distribution line networks of AEDC?

Hyvpotheses

The following null hypothcscs tested at 0,05 level of significance were turther uscd
to guide the study:

HO1: There is no significant difference between the mean responses ot distribution
line networks engineers and technicians/technologists on reactive maimtenance
practices adopted in elcctrical distribution line networks of AEDC

HO:2: There is no significant difference between the mean responses ot distribution
line networks engineers and technicians/technologists on challenges fuced in reactne
maintenance practices adopted in electrical distribution line networks of AED(

Rescarch T\Idhouoiog,y -

A descriptive survey research dcswn was employed for this study. The population tor
the study consist of 245 respondents: comprising 49 maintenance Engincers and |
maintenance Technologists/Technicians from the four selected regional ottices
some North Central States, Nigeria including FCT. A structured questionnaire for
assessing ihe reactive maintenance practice$ adopted in electrical \..slﬁ.bumm line
networks of AEDC developed by the researcher was used for data collection. The
instrument consist of two Parts. Part ONE seek for information on the personal data ot
the respondents Part TWO of the questionnaire was divided into two Sections (A-B)
Section A was concerned with the reactive maintenance practices adopted in electrical
distribution line networks of AEDC with 15 items. Section B was concerned with the
challenges faced in reactive maintenance practices adopted in electrical distnbution
line networks of AEDC with 10 items. The distribution hine network cngincers and
technologists/technicians from each AEDC regional oftices of the study arcas
responded to both section A and B of the instrument. A five point rating scale of
measurement was used ranging from Always Adopted (AA) 5 pomt, Adopted (A) 4
point, Uncertain (U) 3 point, Rarely Adopted (RA) 2 pomnt and Not Adopted at All
(NAA) | point for research question 1. While, Strongly Agree (SA) S point, Agree ()
4 point, Undecided (U) 3 point, Disagree (1) 2 point, Strongly Disagree (SD) | pomnt
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carch questions 2. The draft copics of HH instrument was vahidated by thre
experts: :
: l{ S; two lecturers from Electrical/Electronics section in the Department of
naus :

trial and ludmnlunx Education, Federal University of Technology, Minna, onc

Engincer from Abuja Electricity Distribution Company, Minna regional office and
their comments and suggestions were considered in preparing the final draft of the
nstrument. The instrument w as trial tested at Kaduna Eelectricity Distribution
Company (KAEDCO) in Kaduna State (outside the study area), data collected was
used to determine the internal consistency of the items and the generated data was
analyzed using the Cronbach’s Alpha and the rehability coeftici ult was found to be
0.86 using Statiscal Pack: age for Social Science (SPSS) Version 23. The data collected
for this study were analyzed using Mean and z-test statistics. Mcan was used to answer
the research (uestions while z-test was used to test the hypotheses at 0.05 level of
significance. Any item with a mean of 3.49 and above was considered Adopted while
any item with a mean below 3.49 was considered Not Adopted. Z-Calculated value
above the Z-critical value shows significance difference between the mean responses
of the respondents and the null hypothesis was not retained. Z-calculated value below
the Z-critical value shows no significance difference between the mean responses of
the respondents and the null hypothesis was retained. .
Results

Research Question one

What are the reactive maintenance practices adopted in electrical distribution fine
networks of AEDC?

Table I:

Mean  Responses  of Maintenance Enginecers  and Maintenance
Technologists/Technicians on the Reactive Maintenance Practices Adopted in
Electrical Distribution Line Networks of AEDC N1=49, N2 = 196

S/N ITEMS X, X: X, REMARK

1. Replacement of electric poles (wooden/concrete) 3.31 3.58 3.85 Adopted

2 Ensure that bolts, nuts, washers, and terminal 3.77 3.48 3.89 Adopted
connections are in place and tight.

3. Repair faulty component or parts. 3.62 3.58 3.84 Adopted
Replacement of circuit breaker contacts if badly 3.38 3.58 3.89 Adopted
worn or burnt

5. Load balancing in the transformer based on line 2.34 2.40 2.78 NotAdopted
phases

6. Replacement of component or parts with 3.38 3.65 3.83 Adopted
improved design

7. Change or replace transformer oil with a newone 2.38 2,52 272 NotAdopted
at the specified period of operation.
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8. Replacement of burnt fuses in the feeder pillars 3.23 3.28 3.87 Adopted
units

9. Replacement of burnt or damaged line conductors  3.85 3.57 3.88 Adopted

10. Replacement of lightening arrestors 3.00 3.23 3.89 Adopted

11. Replacement of busbars in the feeder pillars 3.85 3.78 3.84 Adopted

12, Replacement of burnt component with same 2.23 2.48 2.89 NotAdopted
rating )

13.  Replacement of obsolete energy meter with 2.39 2.87
modern ones .

14. Replacement of burnt or damaged Miniature 3.31 3.30
Circuit Breakers(MCB).

15.  Remove and replace weaken conductors on the

2.82 NotAdopted

Adopted

w
oo
(ep)]

2.31 2.37 2.87 NotAdopted

line

Grand Mean ' : 3.52 7 Adopted
Keys o
Ny = Numbers of maintenance engineers, Nz = Numbers of mairtenance
technologist/technicians -
Xi = Mean of maintenance engincers, X» = Mecan of maintenance
technologist/technicians h
X=Average mean of  maintenance engineers and maintenance

technologist/technicians.

Table 1 revealed that 10 out of 15 items had their average mean value range from 3.30
to 3.86. This showed that their average mean value were above the cut-off point of
3.49 indicating that most of the respondents were of the opinion that the listed 1tems
were the reactive maintenance practices adopted in electrical distribution line networks
of AEDC. The mean score of 3.52 indicated that most of the reactive maintenance
practices are adopted in electrical distribution line networks. However, items 5, 7, 12,
13 and 15 had their average mean values 2.78, 2.72, 2.87, 2.82 and 2.87 respectively
which are below the cut-off point of 3.49. This indicated that respondents were of the
opinions that the items are reactive maintenance pra-ctices which are not adopted n
clectrical distribution line networks of AEDC.

Research question 2

What are the challenges faced in reactive maintenance practices adopted m clectrical
distribution line networks of AEDC?

Table 2:

Mecan  Responses  of  Maintenance Engincers  and Maintenance
Technologists/Technicianson  Challenges  faced in Reactive  Maintenance
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16, Poor inspections of the pomt load transformer in  3.85 3.78 3.64 Agreed

terms humming and appearance
17. Lack of regular inspection of all malfunctioning 3.23 3.48 3.59 Agreed
components.

18.  Untimely checking and inspection of switchyards 3.36  3.32 3.87 Agreed
19. Wrong reading of load using non-sensitive 3.92 3.40 3.63 Agr ed

ammeters

20.  Poor inspection of the bus bars for overheating 3.23 3.18 3.75
and temperature rise

21.  lack of periodic inspection of transformer 3.31 3.30 3.64 Agreed
bushings, gaskets, leakages, silica-gel, and oil
level. -

22.  Poor checking and observation of electrical, 3.31 3.37 3.69
mechanical and control system

23.  Llack of routine checking of G and P fuse on the 3.26 3.58 3.54 Agreed
line . .

24.  Poor inspection of cable ducts to ensure proper 3.15
ventilation or heat dissipation

25. Lack of proper inspection of unit auxiliary and 3.23 3.286 3.57
substation auxiliary - o i
Grand Mean 3.64 Agreed

Agreed

3.40 3.56 Agreed

Agreed

Table 2 revealed that all the 10 items had their average mean value range from 3.50 to
3.86. This showed that their average mean value were above the cut-off point of 3.49
’ indicating that all the respondents were of the opinion that the listed items were the
challenges faced in reactive maintenance practices adopted in electrical distribution
line networks of AEDC.
However, all the items had the average mean value 3.50 to 3.86 which are above the
cut-off point of 3.49. The grand mean score of 3.64 indicated that the respondents were ,
of the opinions that the items were the challenges faced in reactive maintenance
practices adopted in electrical distribution line networks of AEDC

Hypothesis One

There is no significant difference between the mean responses of distribution line
networks engineers and technicians/technologists on reactive maintenance practices
adopted in electrical distribution line networks of AEDC

Table 3:
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2-test Analysis of Mean Differe

_ ‘ nce between Res s of Maintenance Engincer
and Maintenanee sponses of Maintenance Engincers

Practices ad . lcchmcmns/’l‘cuhnulngisr.s on the Reactive Maintenance
e b Adopted in eleetrical Distribution Line Networks of AT D N1-49, N2

Res (o] den - lean  SD N
fesbondents N Mean D Of ol zert  Decision
Eineens 49 328 34 75 691 814 Not Significant
i Iechmcnans 196 3.32 14

(Iwl"lh(li?stjri{;\Lfi»i’:iilcﬁinﬂ‘}fu lh?rc ’5 no S.ignijCHn[ (]ichrcr'lc.c between the mean responses
‘ ¢ -networks engineers and technicians/technologists on reactive
mam.tcnfmcc practices adopted in electrical distribution line networks of AEDC. This
was indicated by overall calculated z-value of .691which is less than thé z-critical
value of .814 at 0.05 Jevel of significance. As a result the hypothesis was retained. In
mh'cr words, Engincers and Technicians/Technologist does not differ signiticantly in
Il‘1c1r responses on the reactive maintenance practices adopted n electrical distribution:
line networks of AEDC

Hypothesis Two .

There is no significant difference between- the mean. responses of distribution line
networks engineers and technicians/tcchnologists on challenges faced in reactive
maintenance practices adopted in electrical distribution line networks of AEDC

Table 4: ,
z-test Analysis of Difference between Mean Responses of Maintenance Engincers
and Maintenance Technicians/Technologists on the Challenges faced in Reactive
Maintenance Practices Adopted in Electrical Distribution Line Networks of
AEDCNI1=49, N2 =196

Respondents N  Mean SD Df Z-cal Z-crit  Decision
49 3.32 39 75 678 920 Not Significant

J.JL

Engincers .
Technicians 196 3.38 27
Table 4 revealed that there is no significant difference between the mean responses of
distribution line networks engineers and technicians/technologists on challenges faced
in reactive maintenance practices adopted in electrical distribution line networks of
AEDC. This was indicated by overall calculated z-value of .078 which is less than the
z-critical value of .920 at 0.05 level of significance. As a result the hypothesis was
retained. In other words, Engineers and Technicians/Technologist doces not difter
significantly in their responses on the challenges faced in reactive maintenance
practices adopted in electrical distribution line networks of AEDC

Findings of the Study -
Based on the data collected for this study and the analysis made, the following findings

were arrived at:
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L. Findings for research
reactive maip
of AEDC, -

tens qUCSFlon one revealed that, 10 out of 15 items w ere the
NCe practices adopted in electrical distribution line networks

2. Findi .
< Findings for recenr 1 ; .
Cha]]enb.c : rescaﬂlch question two revealed that all the 10 items are the
e &;'S l_aced N reactive maintenance practices adopted i clectrical
uti > networks of AEDC
g On line networks of AEDC.

I*mdmgs for hypotheses one revealed that, there was no significant difference
thWffel'l the mean responses of distribution line networks enginecrs and
lCChnl_mans/tcchnologists on reactive maintenance practices adopted in
el_ect_rlcal distribution line networks of AEDC
4. Findings for hypotheses two revealed that, there was no significant difference
between the mean responses of distribution line networks engineers and
tcchnicians/techno]ogists on challenges faced in reactive maintenance
practices adopted in electrical distribution line networks of AEDC
Discussion '
Findings of this study presented in Table I revealed that replacement of clectric po
(Wooden/_concrctc), ensure that bolts, nuts, washers, and terminal connections are in
place and tight, replacement of circuit breaker contacts if badly worn or bumt,
replacement of component or parts with improved design, replacement of burnt fuses
in the feeder pillars units, replacement of burnt or damaged line conductors,
replacement of lightening arrestors, replacement of busbars in the feeder pillars,
replacement of burnt or damaged Miniature Circuit Breakers (MCB), among others,
arc the reactive maintenance practices adopted in electrical distribution line networks
of AEDC. While load balancing in the transformer based on line phases, changing or
replacing transformer oil with a new one at the specified period of operation,
replacement of burnt component with same rating are those reactive maintenance
practices that are not adopted in electrical distribution line networks of AEDC.
findings are in line with the findings of Au-Yong, Ali and Ahmad (2014) who carried
out a study on Operations and Maintenance Practices of Hydropower Stations
Planning and Management and discovered that periodic cleaning and replacement of
worn  out parts, examine state of cquipment  periodically, repair  faulty
component/parts, ar¢ the common reactive maintenance practices adopted in clectrical
power generaling stations to prevent plants/equipment from failure and ultimately
reduces operating costs and increasing electricity gencration output.
Finding presented in Table 2 “revealed that poor inspections of the point load
transformer in terms humming and appearance, lack of regular inspection of all
malfunctioning components, untimely checking and ispection of switchyards, wrong
reading of load using non-sensitive ammeters, poor inspection of the bus bars for
overheating and temperature rise, lack of periodic inspection of transformer bushings,

gaskets, leakages,silica-gel, and oil level, poor checking and observation of electrical.
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mechanical and control system
poor inspection of cable ducts
proper inspection of unit aux
challenges faced in reactiv
line networks of

IITary and substation auxiliary among others arc the
AEDC. Thz g:lfgimt;nan.c'e gractic;cs adoptcc} in electrical distribution
and Oladiran (2006). who ¢ 'r:f’ are in line with the ﬁn@tng o_f Adcnuga,’()dusuml
Practices in Power étati argc out a study on E'sscntml Skills .for Maintenance
Sl gETne o tions an discovered thflt maintenance practices 1n .clcciHCii!

[ generating stations a number of maintenance would make maintenance
tecl.lmcxans/teclmologists to become good maintenance personnel. The most important
maintenance measure among mentioned above is the routine cleaning. Lawal (2005)
furtber revealed that routine cleaning of the power utilities makes the power systeim
equipment function in good working order.

Conclusion and Recommendations
The supply and delivery of adequate and stable electricity to consumers is the l);Ck
born of socio-economic growth of any nation and Nigeria is not an exception, Reactive
maintenance practices adopted in electrical distribution line networks is one of the
most important performance parameters which reflect the quality and standards of tbc
present electrical power distribution system. Findings revealed that load balancing 1n
the transformer based on line phases, change or replace transformer oil with a new one
at the specified period of operation, replacement of burnt component with same tating,
replacement of obsolete energy meter with *1odern ones, removing and replacing
weaken conductors on the line are not adopted. Based on this findings, it can be
concluded that the maintenance technicians do not have much knowledge or
experience on reliability-based maintenance or they arc careless about it. More so,
majority of the users of electricity in Nigeria do not have access to any formal training
programme on effective use of modern electrical facilities. To achieve these, AEDC
must move away from the traditional maintenance mode to modern and improved
(reactive) maintenance practices.
Based on the findings of the study, the following recommendations were made in order
to improve on the reactive maintenance practices adopted in electrical distribution line
networks of AEDC. !

1. The Federal Ministry of Power should initiate training and retraining
programme for the maintenange personcl (engineers, technicians/technologist)
on appropriate maintenance procedures in the power system. This will help to
improve the efficiency and proper delivery of power system in the country.

2. The management of the power distribution line networks should organize
training and  retraining programmes, workshop and seminars for the
maintenance Engineers and Technicians/Technologist on need for proper load
balancing in tlte transformer based on line phases, change or replacement of
transformer oil with a new one at the specified period of operation, replacement
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thei q acement of obsolete enerpy meter
il CIT good w g o .
capacities, g orking cor

ditions in order to strengthen therr

3. The load
b ading of OO ‘
b discour;% edpt?W(ir dlStrlbl.Jtl.on transformers and illegal connections should
networks 'lgh' Y the clectricity power stakcholders on the distribution line
-y + 2SI 1 order to trim down the number of consumers per
HICr 10 a ratio of about 10 consumers per distribution transformer.
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