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ABSTRACT

Many developing Nations have been indisposed to key into the technology of smart grid system due to some of the flaws
associated with the technology, interestingly the potentials in smart grid technologies cannot be overemphasized, in that
its operation is automated and requires minimal human intervention. More so its mode of communications is done bi-
directionally, and eco-system friendly with self-healing system. The Smart grid is the process of integration of information
communication technologies with the existing power system infrastructure to enhance good service delivery[1].The
technology is different from the traditional grid and it requires new ways of thinking and good planning strategies. This
paper foot on acceptability of smart grid technology for sustainable energy distribution in developing nation, and the
authors therefore modifies a conceptual frame work plans on its adoption by major stake holders in the distribution chain
of the sector. The authors also viewed that a smart grid intelligent technology be adopted by developing Nation for
electricity distribution system; so that it will curtail the problem of electricity distribution by the Distribution Company with
enhanced system of energy sustainability and its distribution to all stakeholders and gives confidence to all investors
concerned. However, the process must be carefully planned and well understood by all stakeholders (government,
regulatory body, policy makers, operators, utility users and other concern stake holders) in order to achieving a
sustainable electricity distribution.
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1. INTRODUCTION

The grid system is systematically running up against its limitation, in Nigeria, for instance, electricity supplies may be on
for a few hours and a times, a few minutes and sometimes resulted in total black-out, a reliable system is expected to
be available at all time. In other words, the uptime of a system should be more than its downtime. The risk associated
with dependent on the national grid system can be best imagined by people who depend only on grid power for their
sustainability [2]. There are quite some problems facing grid system, and each of which varies from one country to
another. Also, some of these challenges are: security, vandalization of grid equipment, theft, in-efficiency of workers,
climatic change, non-availability of requisite tools for fault detections and diagnosis, brown-out, black-out and other
challenges alike.
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Power system engineering has three subdivisions and these include: generation, transmission, and distribution.
Electricity is generated through power plant (generator) in the form of high voltage; electrical energy is then conveyed
on high voltage lines and further stepped up to reduce energy loss along the transmission lines. The high voltage
electrical energy after being transmitted over transmission lines was then stepped down to low-voltage electrical energy
as it would be required for industrial and domestic use (that is, final consumers), this is then distributed through the
distribution network system to the end[3]. Power can be generated through various sources and some of these are:
water, wind, thermal, solar, and so on. This is transmitted via transmission system before distribution. Usually, some
countries transmit at 33KVA and some do so at 11kVA and if the transmission resulted in heavy current and power
losses [4], the efficiency of overall power system would drastically decline and as such, the competitive market situation
in the power sector which is expected to be geared towards provision of reliable, affordable, and efficient power supply
may not be achievable and available and even the real-time system would become impossible. The conventional
methods of generating, transmitting and distribution of electricity supply is therefore gradually becoming obsolete
because the methods are considered to have wasted a lot of power, and besides, it lacked the required efficiency, not
too customer-friendly, high cost of sustainability, and in fact, it is completely unreliable due to the problem posed by
brownout and at times, blackouts [3].

With new trends in electric power transformation in eliminating carbon emission, replacing aging assets and controls
with Information and Communication Technologies (ICT) infrastructure has become the order of the day [6]. The
deployment of smart grid internet of things (loT) involves the use of sensors, actuators, and smart meters in the
generation, transmission and distribution for monitoring, analyzing and controlling electricity consumption [5]. Smart
grids provide a grid that hinges on cyber infrastructure due to the usage of big data to yield a reliable and improved grid
system. The fact that SGs is considered to have more advantages over the traditional grid, the interest of the end-users’
needs to be adequately protected from menace of cyber-attack by provision of effective controls of possible
vulnerabilities in the smart metering system and other infrastructural elements built in the smart grid system[7];[8].Smart
grid system uses digital technology to give reliable energy, it is a self-healing system with greater efficiency to provide
electric system right from point of generation, transmission, and distribution to end-users.
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Fig I: Conventional Power Supply Grid System
Source: Mohamed Eid Aljahani. (2014).https://scholarworks.wmich.edu/masters_theses/496
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However, with exponential growth rate in the economy, the future of the sector might be in jeopardy if urgent attention
is not taken by appropriate authorities to meet the country’s power generation and distribution needs. Recently, the
Federal Government of Nigeria signed an agreement with Siemen Company to increase energy capacity to 7MW by
2021, 11MW by 2023 and then 25MW thereafter [9]. The country relies more on one source of power generation
(hydropower). To continue in this way may not be a very good idea and besides, it may not be sustainable. Although,
the cost of implementing and deploying smart grid is extremely high, for instance, it cost the USA to deployed smart grid
between $338-$476B for a period of 2010-2030 (www.greencarcongress.com), though it may be one of the critical
challenges, but the benefits, and its sustainability at long will justify SGS is an investment that gives stakeholders values
of their investment[10]and it will in fact returns credits to the nation of its deployment. A tenable solution to problem of
epileptic power supply is to harness and connect to the power of Information and Communication Technology (ICT) to
increase efficiency, reliability, availability, and then modernize the electricity supply system by plugging into the interface
provided by the Internet of thing (loT) to power supply infrastructures if we must meet up the future needed power
generations for the teeming populace.

Reliabilityimprovements |G
System efficiency improvements |GG

Revenue collection and
assurance improvements

Renewable energy standards or _
targets
Economic advantages | EREGTEG_G

Generation adequacy

.

0 1 8 12

Fig 2: SG Technology motivating drivers based on country surveys for developing
Source: Smart grids overview of activities & players in smart grids, 2014-2015

127



—
Contfercuee

Proceedings of the 19t iSTEAMS Multidisciplinary Conference
The Federal Polytechnic, Offa, Kwara State, Nigeria
www.isteams.net/offa2019

2. RELATED WORKS

In the management of energy consumption, smart grids(SGs) has a greater prospect but in the transformation from the
conventional grid system to SGS, there exist some challenges [7]. Smart grids (SGs) can efficiently co-ordinate grid
operators, the customers and other stakeholders to operate all parts of the system with the reduction in cost and
environmental emission thereby maximizing stability, reliability, resilience in the entire system [10]. Adoption of smart
grids can revolutionize the energy environment with less human intervention and improvement in service delivery to
utility users [11];[12]. Findings show that sustainable SG system is good with greater potential because the expected
growth in the energy sector in the coming decades will raise from 9,385-16,442 TWh i.e. between the year 2005-2030
in Asia-Pacific Economic Cooperation (APEC) economies and expected investment will also increase from $6.2-8.4
trillion [13].

Developing nations are still investigating the potentials in SG and much attention weren’t giving to the adoption of the
technology and only very few countries like Brazil, China and India have had suitable plan and development for this
technology. SG adoption takes more than deploying new technologies and application of new equipment. It actually
requires new thinking, changing from analogue to a digital system and also to system integration [14].In view of all
review works, the authors are of the opinion that the SG intelligent technology be adopted to electricity distribution
system to minimize the problem of electricity distribution by the Distribution Company to enhance sustainable energy
distribution for the benefits of its users and to also give confidence to investors. However, the process of its acceptability
must be carefully planned and well understood by all stakeholders (that is, government, regulatory body, end-users, and
all policymakers) if such nation must achieve a sustainable electricity distribution. According to the United Nations on
economic and social council, it established and fully explained that policy mixes are very crucial for grid infrastructural
deployment [15].

2.1 Problem Statement

Electric power system across the globe is becoming more attractive and competitive and is at the verge of transformation
which will involve using ICT in monitoring and controlling the distribution, transmission, and generation of electricity to
allow for specific information of the real state of the system at any particular point in time. Many people across the globe
do not have access to electricity and findings show that 20 out of 100 do not have access to modern energy, and this is
what has motivated the united Nation to unveil the sustainable energy for all initiative in 2014, to ensure more efficiency
in energy distribution [16]. To realize this noble objective, a modernized system of electricity is required to enable more
people to have access to electricity. Reports from US department of energy indicated that the US is out to address the
challenges and opportunities in the deployment of SG technologies to improve the nations electric power system to
meet the 21st-century challenges [17].In the light of this, it is imperative for all developing countries to key into the
adoption of SG technologies and particularly at the distribution unit of the sector to minimize the problem of electricity
distribution by the Distribution Company, enhancing sustainable energy distribution to final users and gives confidence
to all investors. However, the process must be carefully planned and well understood by all stakeholders in achieving
the best result.
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other
stakeholders

Fig. 3: Conceptual framework for Plan Sustainable Energy Distribution with SG

3. DISCUSSION OF CONCEPTUAL PLANNING

In the framework, discussions were on the adoption of smart grid technologies for electricity distribution to all utility
users, on having a proper planning system for electricity distribution to provide better service delivery to utility users.
Looking at the empirical situation of the power sector, the way forward is to create an enabling environment suitable for
the adoption of the SG system by the developing nations. The adoption of the technology will enhance the operations
of distribution company with greater efficiency and wide coverage area with greater service delivery to the satisfaction
of final consumers, and also improve the quality of electricity distribution, pave way for competitiveness among service
providers of distribution of electricity, automated metering system adoption, electricity network expansion and also gives
confidence to investors, and finally strengthening the distribution network. Below are some of the focal points in the
planning process for the adoption of SG by developing nations.
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3.1 Government

Government of the day should show concerns and interest in the new modern technology, thereby creating enabling
environment for private participation and other investors to strives. Investors will not put in their investment where the
return on investment (ROI) is not guaranteed, and more so many investors like to minimize risk and maximize profit and
opportunity. Additionally, the value of SG technologies can be difficult to quantify due to multi-tiered benefits and
opportunities they provide to utility users and as such, financial metric system may also be difficult to calculate because
each infrastructure incorporated to SG technologies has a unique level of investment which may be of high level of
interest to all investors.
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Fig. 4: Estimated investment cost of a fully functioning SG
Source: C. Guo,2015[15]
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3.2 Regulator

It is a fact that SG technologies employ the digital device in its operation to improve efficiency. Regulator is therefore
required to set a standard, and imagine a situation where the standard is not regulated, there is no doubt that such a
system would not perform optimally [18]. The regulator should develop measures to protect the critical SG infrastructure
and address issues that may jeopardize the adoption of the technology. Regulators are to have enforceable standards
for all stakeholders as lacking appropriate standard may be a source barrier for SG adoption [19]. The inability to disallow
private individual to participate in a regulated utility’s increases the risk associated with that investment and making that
investment less attractive.

3.3 Policy makers

Policy formulation should be such that it is proactive. Invention of new technology cannot materialize without adoption
by the concern stakeholders. Therefore, formulation of good policies can be used as an instrument to prepare people’s
mind to key into SG technologies adoption, and however, they are expected to make decision that will not hamper the
acceptability of the technology by the concern stakeholders, and make decision that will encourage and guarantee
investors’ confidence to allow for more competitiveness in the business.

3.4 Consumers and other Stakeholders

SG technologies requires proper planning, adequate coordination, understanding among all the concerns utility users
and proper education, because it is a digital technology with new ways of thinking which uses real-time system in
monitoring all controls and other things in the distribution unit of the power system, and as such will require significant
planning and synergy among all stakeholders for its implementation.

3.5 Operators

To have a good and safer landing in the adoption of SG technologies, it is obligatory for the operators of the technology
to provides its customers with proper education and training on how to operate the SG system, the knowledge provided
by the operators to consumers are very key for the adoption of the technology.

4. CONCLUSION

The paper presents the acceptance of SG technology by developing nations with emphasis on potential benefits on the
adoption of the technology. It further explained the framework for the conceptual plan that can be used to sensitize the
customers and other stakeholders in the business chain to the adoption of SG technologies by developing countries. In
conclusion, SG intelligent technology should be adopted as a modern way of electricity distribution system to minimize
the problem of electricity distribution by the Distribution Company. Also, it will enhance sustainable energy distribution
for the benefits of utility users and give confidence to all investors; and however, the process of its acceptability must
be carefully planned and well understood by all stakeholders.
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