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The target population of the
was employed and a total of

The study was carried out to dete
management of electric motors in industri
guided the study while two null hypotheses were
study adopted descriptive survey research design.
Proportionate stratified random sampling technique
were used for the study. The instrument for data collection was a structured questio
validated by three experts. Cronbach alpha reliability method was employed to det
consistency of the instrument and a reliability coefficient of 0.89 was Ob@?@’.ém
instrument. Mean statistics, standard deviation and Improvement Need Index (INI) were em,
analyse data for answering the research questions while z-test was Us€ null hypo I
findings of the study revealed that industrial electricians need improvgwjﬂ sial(s ﬁar e
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significant difference in the mean responses of Lecturers of Electrical Cngineering and Elech
Engineers on theskills required by in dustrial electricians for efficient of electric moto
industries in Kaduna State. The hypothesis tested further ¥ , was no signifi
difference in the mean responses of Electrical Technologists ai Technicians on thesk
performed by industrial electricians for efficient ma - motors in industries i
Kaduna State. It was recommended amongst others

established skills identified as a basis for planning
workshops and seminars 1o improve the p
management of electric motors inindustries.
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efficiency tend t L
: obe poorly managed in the
of inadequate electrical power i
hence, incurring unnecessary cost Supply, and
In order to stay afloat, most in;m ln'dustnes.
; ustries haye
resorted to the use of private i
with a view of au i RS
it .gmentmg the rather unreljable
?lecmc_lty supplied by authority, since their
P,
Aderemi and Akinbamie(Z(:)r(t);, i
_ ) reported that
1T1any industries in Nigeria run into losses due to
fac?ors that include wastage of electrical energy
which is caused by inefficiency of electric
motors. This calls for efficient management of
electric motors.
What is worrisome however is that despite the
existence of trained electrical technologists and
electrical technicians otherwise known as
industrial electricians who should help the
industries to manage the inadequate electrical
energy, operate equipment and machines with
maximum energy efficiency, losses are still
being incurred, indicating that industrial
clectricians have areas in electrical engineering
activities where they require improvement with
respect to skills. Such area is efficient
management skills in the operation of electric
motors.It is in this regard that the researcher
sought to look at the skills improvement needs of
of industrial electricians towards efficient
management of electric motors in industries in
Kaduna State, Nigeria.

Research Questions
The following research questions were raised to
guide the study:
1. What are the skills required by industrial
clectricians for efficient management
of electric motors in industries in

Kaduna State?
7. What are the skills performed lby
industrial electricians for efficient

management of electric motors 11

industries in Kaduna State?
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3. What are the skills Gap of industrial
clectricians for efficient management
of electric motors in industries 11

Kaduna State?

Hypotheses

The following research hypothese
postulated and tested at 0.05 level
significance:

HO,: There is no significant difference in the
mean responses of lecturers of electrical
engineering and electrical engineers on
the skills required by industrial
electricians for efficient management of
electric motors in industries in Kaduna
State.

There is no significant difference in the
mean responses of electrical
technologists and electrical technicians
on the skills performed by industrial
electricians for efficient management of
electric motors in industries in Kaduna
State.

g were
of

HO,:

Research Methodology

The study adopted descriptive survey research
design. Descriptive survey research according to
Salaria (2012) is to carry out a study which
includes proper analysis, interpretation,
comparisons, identifying trends and
relationships on a part or sample of the
population so that the result can be generalised
on the entire population.The study was carried
out in Kaduna State, Nigeria which covered
industries across the three senatorial zones of the
State. The population of the study was 669 made
up of 119 electrical technologists, 255 electrical
technicians across the 88 large-scale operational

industries in the (hree senatorial zones of Kaduna
State, 250 registered and practicing electrical
State and 45 lecturers of

engineers in Kaduna
technology from the two

electrical engineering
polytechnics in Kaduna State. The sample for the
made up of 36 technologists, 77
technicians and 75 registered and practicing
electrical engineers which were obtained
through proportionate stratified random
sampling. However all the 45 lecturers of
electrical engineering technology were used for
the study because the number of lecturers can be
managed. Data was collected using a structured
questionnaire developed by the researchers. The
instrument was validated by two experts who are
teachers in the area of electrical energy
efficiency and conservation in higher institutions
and one expert who is experienced 1n the
management of electrical energy in industries
respectively.

The instrument was pilot tested in Kano State
and a reliability coefficient of 0.89 was obtained
for the entire instrument which was very high
and therefore considered acceptable for the
study. Statistical Package for Social Sciences
(SPSS) version 23 was used to analyse the data.
The data that was collected from respondents

study was 233

was analysed using mean statistics, standard
deviation; Improvement Need Index (INI) and z-
test. The mean statistics, standard deviation anc
INI were used to answer the research question
while z-test was employed to test the nul
hypotheses at 0.05 level of significance.

Research Question One

What are the skills required by industri
electricians for efficient management of electr
motors in industries in Kaduna State?
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Table 1 shows the analysis of responses of the
respondents on the skills required by industrial
electricians for efficient management of electric
motors in industries in Kaduna State, The results
revealed that items 3, 4, 5,7, 8,9, 10, 12 and 13
have their mean values within the ranges of
highly required (3.50 - 4.00) while five items; 1,
2,6, 11 and 14 have their mean values within the

all items are within the ranges 0f 0.57 to 0.68 and
are positive and less than the normal deviate of
1.96, thereby indicating that respondents were
not too far from the mean and from one another
in their responses.

Research Question Two
What are the skills performed by industrial

electricians for efficient management of electric
motors in industries in Kaduna State?

ranges of averagely required (2.50 - 3.49). The
table also shows the standard deviations (SD) of
Table 2
Mean and Standard Deviation of the Respo nses of Electrical Technologists and

Electrical Technicians on the Skills Performed by Industrial Electricians for Efficient
Management of Electric Motors in Industries in Kaduna State.

N=113
S/N TItem Statement on Skills Performed XA SDx  REMARKS
L Operation of high efficient electric motors with 349  0.60 AP
longer service life for greater energy savings
potential.
2 Setting and use of automatic control devices such as 334 0.57 AP
motion sensors and infrared sensors in electric
motors.
3 Operation protection with the aid of protective 322 0.64 AP

devices such as overload protection and no -load
protection devices.

4. Connecting suitable protective devices such as fuses 332 057 AP
and circuit breakers and the right size of cables  on
electric motors correctly.

5 Monitoring of electric motors for overheating, lower 2.557 064 AP
operating temperatures and noise levels.

6. Adjustment and replacement of slack belt or chains 350 036
and cut or wounded belt on electric motors

7/ Operation monitoring by observing gauges, dials or 187 053 AP
indicators to ensure electric motor is working
properly.

8. Replacement of all worn -out sprocket/gear teeth on 3.56  0.66 HP
electric motors.

9, The application or use of adjustable or variable speed  3.24 .68 AP
drives (ASDs/VSDs) in electric motors.

10.  Power factor correction in the operation of electric 206 . "0.51 LP
motors.

11.  Carrying out energy efficiency improvements in 233 035 LP
electric motors through systems approach by
analysing both the energy supply and energy demand
sides.

12, Carrying out quality control analysis and relevant test  2.08  0.45 LP
such as continuity and polarity tests on electric

s for effective performance.

=
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: ormance (3.50 —4.00) while items 1,
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s ofaverage performance (2.50—3.49).
41 er shows that items; 10, 11, 12,
{ have their mean values within the

& ~umber of respondents, X, = Average mean, SD, = Average standard deviation. HP=
ormance, AP = Average Performance, LP = Low Performance and Np = No

table equally shows that the standard deviations
(SD) of all items are within the ranges 0f 0,36 to
0.68 and are positive and less than the normal
deviate of 1.96, thereby indicating that
respondent were not too far from the mean and
from one another in their responses.

Research Question Three
What are the skills gap of industrial electricians
for efficient management of electric motors in
industries in Kaduna State?
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Table 3 s ,
Performance Gap Analysis  of Industrial Electricians for Efficient Management of

Electric Motors in Industries in Kaduna State.

S/N  Item Statement on Performance Gap (RR'XP) REMARKS

1. Operation of high efficient electric motors with longer -0.07 INR
service life for greater energy savings potential. .

2 Setting and use of automatic control devices such as motion 0.04 IR
sensors and infrared sensors in electric motors.

-3 Operation protection with the aid of protective devices such 0.33 IR
as overload protection and no-load protection devices.

4. Connecting suitable protective devices such as fuses and 0.18 IR
circuit breakers a nd the right size of cables on electric
motors correctly.

3. Monitoring of electric motors for overheating, lower 1.05 IR
operating temperatures and noise levels.

6. Adjustment and Replacement of slack belt or chains and cut ~ -0.19 INR
or wounded belt on electric motors

7. Operation monitoring by observing gauges, dials or 0.56 IR
indicators to ensure electric motor is working properly.

8. Replacement of all worn -out sprocket/gear teeth on electric -0.05 INR
motors.

9. The application or use of adjustable or variable speed drives 1.13 IR
(ASDs/VSDs) in electric motors.

10.  Power factor correction in the operation of electric motors. 2.6 IR

11.  Carrying out energy efficiency improvements in electric 1.01 IR
motors through systems approach by analysing  both the
energy supply and energy demand sides.

12.  Carrying out quality control analysis and relevant test such L2 IR
as contimuity and polarity tests on electric motors for
effective performance.

13.  Carrying out the right kind of maintenan ce using 1.17 IR
appropriate tools and equipment in electric motors properly.

14.  Disassemble and assemble back electric motors to specified 1.18 IR
requirements after maintenance or repair.
Grand Total 0.77 IR

X -Xg = Skills improvement need index gap.
Improvement Not Required.

IR = Improvement Required, INR =

Table 3 shows the analysis of responses of the
respondents on theskills improvement needs of
industrial electricians for efficient management
of electric motors in industries in Kaduna State.
The results revealed that the performance gap
for items; 1, 10 and 12 indicated negative (-),
meaning that the level at which each of the item
was required is less than the level at which the
item was performed. The table further revealed
that items 2, 3,4, 5, 7,9, 10, 11, 12, 13 and 14
were positive (+) which indicated that industrial
electricians need improvement on the items.

This is because the level at which each of the
item is required is greater than the level at which
the item was performed.

Hypothesis One

HO,: There is no significant difference in the
mean responses of lecturers of electrical
engineering and electrical engineers on
the skills required by industrial
electricians for efficient management o

electric motors in industries in Kaduna
State.
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Table S shows the the t-test analysis of
differences in the responses of electrical
technologists and electrical technicians on the
skills performed by industrial electricians for
efficient management of electric motors in
industries in Kaduna State. The table revealed
that the significant criterion (sig.) of Levene's
test for equality of variance was 0.501, which is
greater than 0.05 (the probability value). Hence,
equal variance assumed t value of 4.75 was
compared with 0.05, this was greater than the p-
value. Hence, the null-hypothesis was accepted.
Therefore, there is no significant difference in
the mean responses of electrical technologists
and electrical technicians on the skills performed
by industrial electricians for efficient
management of electric motors in industries in
Kaduna State.

Findings of the Study

1. The study revealed that 9 skills were
highly required whileS skills were
averagely required by industrial
electricians for efficient management of
electric motors in industries.

2. The study revealed that 2 skills were
highly performed, 7 skills were
averagely performed while 5 skills were
performed low by industrial electricians
for efficient management of electric
motors in industries.

3. The study revealed that industrial
electricians need improvement on |1
skills and do not need improvement on 3
skills for efficient management of
electric motors in industries. The skills
that require improvement include;
setting and use of automatic control
devices such as motion sensors and
infrared sensors in electric motors, the
application or use of adjustable or
variable speed drives (ASDs/VSDs) in
electric motors and carrying out quality
control analysis and relevant test such as

continuity and polarity tests on electric
motors for effective performance among
others.

4. There is no significant difference in the
mean responses of lecturers of electrical
engineering and electrical engineers on
the skills required by industrial
electricians for efficient management of
electric motors in industries in Kaduna
State.

5. There is no significant difference in the
mean responses of electrical
technologists and electrical technicians
on the skills performed by industrial
electricians for efficient management of
electric motors in industries in Kaduna
State.

Discussion of Findings

The findings from Table | revealed that
industrial electricians highly required skills
improvement on 9 items while 5 skills were
averagely requiredfor efficient management of
electric motors in industries in Kaduna State.
The skills highly required include: application
of adjustable or variable speed drives (ASDs or
VSDs) in electric motors and carrying out the
right kind of maintenance in electric motors
among others. In the same vein, Table 4 revealed
that there is no significant difference in the mean
responses of lecturers of electrical engineering
and electrical engineers on the skills required by
industrial electricians for efficient management
of electric motors in industries in Kaduna State.
This is in line with the view of Amadike and
Robinson (2017) who stated that graduates of
technical colleges need improvement in
identified skills in electrical installation and
maintenance practice for employment. The
findings also agrees with Javieda, Rackowa,
Stankallaa, Sterka and Frankea (2015) on the
need for most electric power consumption by
electric drives such as Variable Speed Drives
(VSDs) in industries to be allocated to a few

Scanned with CamScanner



Neo. 2, Octobe, 2021
ISSN: 2705-2419

ght'kind of maintenance using
pl§™and ecquipment in electric
roperlyamong others.
igtees with®Ado (2014) who posited that
Kills improvement nceds such as carrying out
eckly routine

] \J'

Use (TOU) ‘the main load management
echnique n the Supply Side (SS) and that
nesupply side authorities normally design these
eCiiniques and implement them on demand side

Factor Correction (PFC) and
ly power utilities, especially in
Ities, have neither developed
Demand Side Management
lectrical energy management. It
es that when the skills of
1ans are improved in the areas
55 Power factor correction and load
echniques, substantial amount

gy can be saved in industries

gement of electric motors is one
duties of industrial electricians in

h the requisite skills and
ecessary for achieving electrical
Yy and saving electrical energy
g clectrical energy wastages in

It needs should be given
ttention in order to provide the
manpower that will manage the
I8ctrical energy for operation of
{018 in industries. Hence, if the skills
leeds identified are effectively

It will go a long way in reducing
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productivity in industries.

Recommendations

The following recommendations were made for
implementation based on the findings of this

2. Industrial electricians should also striye

to improve or update their skills in e
management of electrical energy
industries through attending 44

study; participation in workshops and seminars
L. Industrial managers should use the towards efﬁcient‘managementof electric

established skills identified as a basis for motors in industrles.. v
planning and organising staff Industrial electricians in industries
development and training through should be retrained based on areas of
workshops and seminars to improve the skills improvement needs identified in
performance of industrial electricians the study.
towards efficient management of electric
motors in industries.
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