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ABSTRACT: 

The potential of micro grid network for improvement in the Nigerian power 

industry and the possibility of using smart technologies to control and improve 

the available energy were discussed in this paper. The Nigerian power system 

peak demand is continually being increased because of increase in population 

growth and this further make worsen the already troubled state of the Nigerian 

power industry. With possible future increase in population the challenges 

bedeviling the energy sector may become enormous to contain, hence the need 

for a proper planning and strategic design and implementation of a future grid 

network using incorporating smarter technologies in already existing 

renewable energy micro grid network across the country. The micro grid 

network will be interconnected with traditional generators using interfacing 

technologies to strengthen the traditional grid. The overall benefit of the smart 

grid network is to cushion present and future challenges of energy in the 

Nigerian Energy Industry. 
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INTRODUCTION 

The Nigerian Electricity supply industry is composed of the following; 

❖ Six generating companies (Gencos) with opportunities for 

Independent power projects (IPPs) 

❖ One(1) Transmission Company (TCN) 
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❖ Eleven distribution companies (Discos) 

❖ Nigerian Bulk Electricity Trading plc 

❖ Nigerian Electricity Regulatory Commission 

The above composition of the power sector was provided for in the Electric 

Power Sector Reform Act (2005). This act unbundled the power the Nigerian 

power industry and create opportunities for state government and private 

investors to invest in the power sector with a view to increasing the availability 

of generated energy and eliminate the challenges of power delivery. 

Unfortunately many years has gone since this reform was implemented in 2005 

and the challenges of power supply persist. 

 

MAJOR CHALLENGES OF THE NIGERIAN POWER SECTOR 

The challenging issues of electric power and its supply in Nigeria are so much, 

but the major issues are mentioned here. 

• Inadequate wheeling capacity 

• Huge investment required to boost capacity to meet generation capacity 

• Ageing grid infrastructure 

• Weak and vulnerable to major disturbances 

• Prone to frequent collapses 

• Poor transmission line fault detection method 

• High technical losses at T&D 

• High dependence on hydro, oil, natural gas and coal 

• Inadequate generation capacity to meet increasing demand 

• High use of diesel generators – unsafe, noisy, very expensive and 

dangerous to health 

• High cost of new generating plants 

• High non-technical losses - power theft/vandalism including illegal 

connections & disconnections 

• Manual billing and poor meter readings (estimated billing) 

• Electricity tariffs on the increase 

• Poor reliability of real-time data 

• Low voltages and poor power quality 

• Overloaded transformers 
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• Poor electrification of the rural areas & connections to grid extensions 

costly 

 

ELECTRIC ENERGY FROM RENEWABLE ENERGY 

Renewable energy is energy derived from resources that are regenerative or for 

all practical purposes cannot be depleted 

Renewable energy sources do not produce as much greenhouse gas and other 

pollutants as fossil fuel combustion. 

The concept of electricity production from renewable has to do with electric 

energy harvesting from non conventional resources such as solar, wind and 

biomass. Typical examples of  renewable energy based plants ; 

• Photovoltaic (PV) or Solar power Plant 

• Wind farm or wind power plant 

• Small Hydro Plant 

• Biomass (energy generation from domestic and agricultural wastes). 

All the above can be developed as singly or hybrid micro grid network and made 

to operate either independently (in isolation) from the traditional grid or 

interconnected with the traditional grid to improve power situation in the power 

sector. 

 

WHAT IS A SMART-GRID? 

The Smart Grid involves the use of information, communication and automation 

technology to transmit and distribute energy more efficiently. 

It delivers electricity to consumers using digital technology to control 

appliances at homes to save energy, reduce cost, increase reliability and 

transparency. 

 

COMPONENTS OF A SMART-GRID 

• Hardware such as sensors, processors, energy storage systems etc. 

• Basic software such as SCADA etc. 

• Communications with existing slow SCADA or EMS thus requiring the 

development of high speed, high bandwidth systems. 

 

TYPICAL CONCERNS OF SMARTGRID FOR MOST COUNTRIES 
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• The need for fast communication bandwidth  

• The need for Cybersecurity, Information Security and the need for 

privacy 

• The need for information overload and database sharing 

• Reliability of the technological components 

• Lack of awareness and reluctance to accept new technologies 

• Cost may be too high for local communities, but 

government/international financial aid (such as World Bank) may be 

possible 

• Non availability of skilled manpower 

 

WHAT IS A MICROGRID NETWORK 

A micro grid or isolated grid may be seen as a set of electrical generators and 

energy storage systems interconnected to the grid mainly at distribution level to 

supply electricity to local loads.  

Micro grid involves small scale electricity generation or small independent 

power system (10KW to 10MW) known as distributed generation which serves 

a limited number of customers via a distribution network that can operate in 

isolation from the National Electricity Transmission Network. 

With micro grid network, we may expect increased reliability, increased 

efficiency with reduced transmission length and line losses in the power system. 

 

Figure 1; Microgrid Proposal [source: Worcester,Massachusetts] 

 

POTENTIALS FOR MICRO-GRID IN NIGERIA 

Nigeria has abundant renewable energy sources: solar, hydro, wind and there is 

strong political will to diversify energy sources – Solar Nigeria 

• FGN has established the Rural Electrification Fund 

• Nigerian Electrification Project (NEP) – FGN + World Bank initiative 

• Invitation of investors (+incentives) to invest in

 the Nigeria’s renewables 

• Nigeria to reduce the greenhouse gas emissions by 45% by 2030 

• Training staff on the installation and maintenance of solar PVs at the 

National Power Training Institute (NAPTIN) 
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• DISCOS are tuned to DG. 

• FGN to develop 10,000 mini-grids by 2023 

• No law prevents states from generating, transmitting  & 

distributing own electricity. 

• Liberalisation would open opportunities for states to use renewables. 

 

MICROGRID FOR RURAL ELECTRIFICATION 

In Nigeria today there are 36 states and FCT with 6 geopolitical zones. There is 

need for proposal to have 6 Microgrids, one for each geopolitical zones and 

each based on integration of local renewable energy sources particularly solar, 

small hydro and wind. Some planned/on-going activities in this regards 

includes; 

• The on-going or planned rural electrification schemes can be used as 

pilot projects for this exercise. 

• Mini Grids to power Universities based on FG’s Energizing Education 

Programme (EEP) 

• A rural electrification scheme to provide uninterrupted power supply to 

thirty-seven universities and seven teaching hospitals: 

• 2.8MW solar hybrid plant at Alex Ekwueme University, 

Ndufu-Alike 

• Africa’s largest off-grid solar plant (7.1MW) commissioned at Bayero 

University, Kano 

• Kano’s University of Science & Technology microgrid ready for 

commissioning 

• Federal University of Petroleum Resources to commission micro-grids 

according to METKA Power West Africa. 

• Usmanu Danfodiyo University Sokoto at commissioning 

stage 

• Nnamdi Azikiwe University microgrid at commissioning stage 

 

OVERRALL BENEFIT OF MICROGRID ADOPTION 

• This will introduce healthy competition in the industry providing the 

separate microgrids opportunities to learn from one another. 

• Local development of energy networks such as producers and consumers 
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• Excess power is sold to the grid 

• Lower technical and non-technical power losses 

 

TYPICAL APPLICATIONS OF MICROGRID 

❖ Home Microgrids 

 

Figure 2; Home grid proposal [source: Worcester,Massachusetts] 

❖ National SmartGrid- Pilot Proposal 

 

Figure 3; National Smart Grid Pilot Proposal,  [source: 

Worcester,Massachusetts] 

Benefits of the Smart Grid Adoption 

▪ Advanced communication equipment on the grid, including sensors, 

enable utilities to monitor, Identity and quickly correct problems. 

Increased reliability of power is the result 

▪ Plug-In hybrid vehicles vehicles can store energy in their batteries. When 

connected to the distribution grid,   plug-ln hybrid vehicles can serve as 

an additional source of energy, providing power back to the grid during 

times of peak demand 

▪ Over time, traditional generation assets such as fired generation plants 

will be offset by renewable energy sources in providing energy to the 

distribution grid. 

▪ Renewable energy sources, such as wind turbines and solar panels are 

more readily integrated into the smart distribution grid compared to a 

traditional power grid. 

 

▪ Smart House-A Smart House tracks usage Information through smart 

meters Installed in the home.  Customers will have a variety of options 

through which they can interface with to learn about the most cost-

effective energy usage patterns. Increased information empowers 

consumers to reduce their energy use. 

 

FUTURE POWER GRID 
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A main issue for smart grids, at distribution levels, is the need to monitor the 

real-time behaviour of the network. This function can be achieved via state-

estimation 

Potential problems: 

❖ Low measurement redundancy 

❖ Increasing availability of high volumes of smart meters and data 

requirements 

❖ Very large-scale network models (in terms of number of nodes and 

branches) 

Possible solutions:  

❖ Use of parallel processing algorithms on high performance computing 

platforms. 

❖ Possible research investigations into the use of Micro-grids and 

networked micro grids (from the 6 geo-political zones) to improve 

overall Nigerian grid resilience. 

The issues to be investigated include: 

• Defining the framework for grid resilience 

• Methods of quantification and analysis of grid resilience 

• System planning and design considering resilience 

• Enhancement of grid resilience 

• Application of Artificial Intelligence Techniques to grid resilience 

 

SUMMARY/CONCLUSION 

▪ Need to continue to address the challenges of the Nigerian electric supply 

industry for a more efficient sustainable, durable and reliable system. 

▪ A large percentage of the rural areas are still not connected to the grid 

despite huge investments in the electricity sector. 

▪ Growing global demand to reduce carbon emissions. 

▪ Need for less reliance on large fossil-fuel power plants. 

▪ Availability of abundant renewable energy sources and need to integrate 

to grid to strengthen it. 

▪ Need for a more decentralized, flexible and robust system rather than a 

single central grid to provide better, sustainable service. 
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▪ Need to increase generation capacity, strengthening of the grid and 

improving distribution network- Contnued increase in peak demand. 

▪ Diversification of the energy base to include renewable energy. Nigeria 

is rich in these energy sources – they are regenerative and cannot be 

depleted. 

▪ Use of RES to ensure less reliance on oil and gas 

▪ Need for Micro-Grids in Nigeria for: educational campuses (- already in 

progress), rural electrification within 6 geo-political zones (proposal) 

and domestic applications e.g. homes (- already in some) 

 

We have seen that application of smart micro grid in the Nigerian power sector 

can help address power issues in the country and implementation of the smart 

technology is very possible in Nigeria as all the resources and components 

required for the setup and operation are within the reach of the Nigerian 

Government especially the renewable energy resources such as solar and wind. 

All we need to do is to develop a functional framework to address the hurdles 

to smart technologies and improve on the efforts made so far to have clusters of 

micro grids in selected educational institution across the country. 

 

THANK YOU FOR LISTENING 

  


