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Abstract

Equipment reliability is very important to user because it gives them value for their money, also it gives them
confidence that they can get whatever chores they wanted done at any time they wanted and get whatever
satisfaction that is desired at any particular time. Most household equipment makes use of electricity as their
source of energy. Energy is very important to household equipment because without it they cannot perform their
required function. Most communities in Nigeria are characterized by erratic power supply and this was found to
have greatly reduced the useful life of these equipment, it was also discovered that because of these erratic
power supply the mean time between failure (MTBF), mean time to failure (MTTF), availability (A) of these
equipment have been greatly reduced while the failure rate, mean time to repair (MTTR) has increased, thus
reducing the reliability (R) of the equipment. Solutions were proffered to these identified problems which will

help to increase the reliability of this equipment.
Keywords: availability; erratic; MTBF; MTTF; MTTR,; power supply; reliability.
1. Introduction

The reliability of equipment is a factor that every user of such equipment always look out for when purchasing
the equipment. Every user does not want to replace them except when they are convinces that the equipment has
satisfactorily used it useful life span. This is not always the case because it has been discovered that most
household equipment hardly satisfies their users at all before failing. Basically, manufacturers of household
equipment have expected useful life for their manufactured equipment during which they expect such equipment
to function satisfactorily without failures or even if there are failures such are expected to be minimal when they

are operated within specification and certain given conditions.
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Erratic power supply is a condition during which power supply is not stable, not regular in pattern, movement is
unpredictable or better still said to be unreliable. According to [1] it can also be equated to negative power
situations where flip-flop nature of the supply causes damage to the equipment being powered. Power supply is
a very important factor in the life of equipment, it impacted negatively on the manufacturing, productivity,
growth and more importantly in the life of electronic equipment because they are made up of many components
or parts put together and which depends largely on the stability of power supply to them [2,3,4,5]. Power supply

is therefore a great determinant of the adequate functioning of equipment.

The problem of erratic power supply is a great challenge that all sector of the people has had to face; from
government agencies and parastatals to the ordinary man [6,7,8]. The national airspace management agency had
to partner with stormberg to provide it with solar energy as an alternative and reliable power source for
communication and radar coverage in the airspace because of the challenge that it is being faced with due to
erratic power supply, Huawei Nigeria, a leader in telecommunication equipment vendor also blamed erratic
power supply from the national power grid for the poor telecommunication services in the country while it was
reported that hospitals equipment were damaged due to erratic power at the Tamale hospital, Ghana, a situation
that has seriously impacted negatively on the operations of the hospital and which has put the hospital under
extreme pressure to raise funds for the repair of broken down equipment [9,10,11]. Unreliable power supply not
only slows down or damages production or results in shut down of plant it also leads to equipment damage,

additional maintenance and the organization’s reputation for the quality of product [12].

Household equipment are those equipment that are used within the household to satisfy the need of the people,
example of which include, refrigerators, light bulbs, air conditioners, fans, water dispenser, pressing iron, radio

set, DVD and television set. This equipment makes life a lot easier for the people within a household.

Demand for electricity has grown rapidly as nations modernize and its economy develops [13]. Electricity gives
a very convenient way of transferring energy which has made it use to continue to grow. Most household
equipment makes use of electricity as their source of energy and thus have contributed to the increase in the

demand for electricity.

Until the first world war, reliability was never considered important because the equipment available then were
very simple, with comparatively very few components and favorable working (environment) condition that

could provide an acceptable level of reliability.

The objective of this work is to examine the effect of erratic power supply on the reliability of household

equipment. This work is however limited to the response of respondents to questionnaires and oral interview.

2. Materials and Methods

The method used for the collection of data for this work is the questionnaire method and oral interview. A total
of 1500 questionnaires were administered, 19 questions were set to enable get facts from respondents on their
experiences with their household equipment as a result of erratic power supply. Among the questions that this

work sought answers to were; the effect of erratic power supply on mean time between failures, mean time to
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failure, mean time to repair, availability and reliability of the equipment. The household equipment that were
considered by this work are: television set, washing machine, radio set, refridgerator, air conditioner, fan,

pressing iron, blender and microwave oven.
Failure rate ()

This is the number of failures occurring per unit time

Aty === ®

Mean time between failure (MTBF)

This is the mean of the time that elapses between failures.

MTBF = = @)

Mean time to repair (MTTR)
This is the mean of the time required to perform maintenance actions
Mean time to failure (MTTF)

It is the average of the time that elapses before failure

T
MTTF = —
“ @)

Where T = time, n = number of failures
Availability (A)

It is the probability that an item will perform its required function at a stated instant of time or over a stated
period of time

_ MTBF
T MTEF+MTTR “)

Reliability (R)
It is the probability that an equipment will perform its required function at a given time under given conditions

R= e ©)
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3. Results and Discussion

Out of the 1500 questionnaires that were administered, 1264 were returned by the respondents thus making 84%

of the total questionnaire administered.

Figure 1 shows the effect of erratic power supply on the failure rates of various equipment. The result of which
shows that the failure rate of television set is the highest, closely followed by radio set and air conditioner which
we discovered was as a result of the number of hours and frequency that the equipment are used. Averagely, the
television set is switched on for 17 hours daily by our respondents while for blender, pressing iron and washing
machine most of the respondents do not make use of them daily and most of the respondent do not have the

microwave oven which makes the failure rates for these equipment to be very low in this study.
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Figure 1: failure rate of the household equipment

Figure 2 shows the effect of erratic power supply on mean time between failures. From the results it is
discovered that television has the lowest mean time between failures followed closely by the refrigerator, air
conditioner and radio set which can be inferred to be also as a result of the number of hours to which these

equipment were used.
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Figure 2: mean time between failure of the household equipment
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Figure 3 depicts the mean time to failures of the equipment, which shows that this is lowest for radio set, then
television, refridgerator and air conditioners. This results shows radio set is the one that fails easily as a result of

erratic power supply.
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Figure 3: mean time to failure of the household equipment

The results of figure 4 indicates that for mean time to repair radio set has the lowest, after which comes the
refrigerator and air conditioner and the highest is the microwave oven. The meaning is that because of the
frequency of failures in the radio set one can infer that it makes the time spent on its repairs to be low while

because the microwave oven seldom fails then the time spent on repairs is high.
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Figure 4: mean time to repair of the household equipment

The results of figure 5 shows the effect of erratic power supply on the availability of household equipment and
from these results we discovered that it greatly determines the availability of the equipment because the
equipment that are out of service for most of the time have very low availability when compared with their

counterparts that seldom fails.
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Figure 5: Availability of the household equipment

The effect of erratic power supply on reliability of the household equipment is shown in figure 6 which shows
that the reliability of those equipment is greatly determined by erratic power supply that is the higher the rate of

failure, the lower the reliability of the equipment.
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Figure 6: Reliability of the household equipment

4, Conclusion

This work has assessed the effect of erratic power supply on the reliability of household equipment and from the
research it was discovered that erratic power greatly affects the failure rate of equipment, it was also discovered
that the effect is proportional to the number of hours that the equipment is put to use in a day and those
equipment that are rarely used have a very low failure rate as a result of the fact that when there is power failure

they are not in use and even when they are used the number of hours that they are used are not always for a very
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long time while those that are often used have a very high failure rate possibly because they are the ones that are
often in use when the erratic power supply is experienced. Another finding is that most of the respondents that
experience these failures do not use voltage regulators for their equipment and where they are used they are not

the adequate ones and others are below the ratings of the equipment that they are supposed to regulate.

This research has also shown that the reliability of household equipment is highly dependent on the stability of
power supply and that they are directly proportional, that is, the higher the stability of power supply the higher
the reliability of the equipment.

5. Recommendations

It is therefore recommended that to achieve an optimum reliability the problems facing the power generation,
transmission and distribution must be addressed, a way of doing this is by making available waivers on taxes on
electricity generation equipment. The problem of overloading on individual transformers that often lead to
voltage and current surges should be addressed by providing more transformers so that the loads can be evenly
distributed, voltage regulators are also recommended to be used with the equipment so that in the case of surges
it can be absorbed by the regulator without affecting the equipment. The use of uninterruptible power supply is
recommended with television sets so that it can provide it with additional protection that will improve its
reliability and life span. Lastly, all equipment should be turned off and unplugged from the source of power

whenever they are not in use.

References

[1] A.C. Ohajianya, O.E. Abumere, I.0. Owate and E. Osarolube. “Erratic Power Supply in Nigeria:
Causes and Solutions”. International Journal of Engineering Science Invention, vol. 3 no. 7, pp. 51-55,
July 2014,

[2] J.A. Ibikunle and E.O. Adebayo. An Econometric Analysis of the Impacts of Power Outage on Consumers

in Nigeria. Journal of Business and Organizational Development. Cenresin Publication. vol. 4, June 2012.

[3] O.0. Simon-Oke. Electricity Crisis and Manufacturing Productivity in Nigeria. Developing Country
Studies, vol. 2 no. 4, pp. 16-21, 2012.

[4] A. Omer, S. Ghosh and R. Kaushik . Indian Power System: Issues and Opportunities. International Journal
of Advanced Research in Electrical, Electronics and Instrumentation Engineering, vol. 2 no. 3, pp. 1089-
1094, March 2013.

[5] P.l. Obi, K.J. Offor and G.C. Chidolue . “Reliable and Efficient Power Supply in Nigeria through National
Integrated Power Projects and Independent Power Projects: A Case Study of Onitsha Metropolis”.

International Journal of Advancements in Research & Technology, vol. 2 no. 5, May 2013.

[6] J. Steinbuks and V. Foster. “When do Firms Generate? Evidence on In-house Electricity Supply in Africa”.

210



American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2015) Volume 12, No 1, pp 204-211

Energy Economics, vol. 32, pp. 505-514, 2010.

[71 G. Adedokun and I.B. Osunpidan. “Panacea to Epileptic Power Supply in Nigeria”. The Pacific Journal of
Science and Technology, vol. 11 no. 2, pp. 164-170, Nov. 2010.

[8] Confederation of Tanzania Industries, CTI. “Challenges of Unreliable Electricity Supply to Manufacturers
in Tanzania”. A Policy Research Paper Submitted to Energy Sector Stakeholders in Advocacy for Ensured

Reliable Electricity supply to Tanzanian Manufacturers, July 2011

[9] Thisdaylive. “Erratic Power Supply at Nigeria Airports™. September 21 2012,

[10]J.T. Mordy. “Tamale Hospital Equipment Damaged due to Erratic Power  Supply”.
www.Ghana/myjoyonline.com/JerryTsatroMordy Feb. 28 2013 [September 24, 2014].

[11] Mobile World Magazine www.mobileworldmag.com [September 24, 2014].

[12]H. Singh And H.S. Mangat.  “Impact of Unreliable Power on a Paper Mill: A Case Study of Punjab,
India”. Proceedings of the International MultiConference of Engineers and Computer Scientists. vol. II,
Hong Kong. ISSN: 2078-0966(online). March 14-16, 2012. [September 21, 2014].

[L3]UNIDO “Industrial Energy Efficiency in Developing Countries: A Background Note”. Working Paper
March 2011

211


http://www.ghana/myjoyonline.com/JerryTsatroMordy%20Feb.%2028
http://www.mobileworldmag.com/

