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Abstract 

In the world over, emphasis has shifted from the use of hydro and fossil-powered electricity 

generation to renewable energy such as solar source. In Nigeria, less than 40% of the country is 

connected to the national electric grid and less than 60% of the energy demand by this group is 

generated and distributed. In era of development, electricity generation, transmission and distribution 

are three stages of delivering electricity to consumers. The delivery of electricity to consumers in 

Nigeria has multidimensional problems. This paper focused on capacity of electricity generation in 

Nigeria and the major factors affecting electricity generation, transmission and distribution in the 

country. The factors are non-diversification of sources of energy used in electricity generation, poor 

maintenance culture, electrical power transmission line losses due to long distance between 

generating stations and load centers, etc. Restructuring the Nigerian radial interconnected electricity 

generation station grid system which has National Control Centre at Oshogbo and replace it with a 

regional interconnected grid system in order to reduce transmission line losses and improve 

reliability of the Nigerian grid system among others was recommended. 

 

Keywords: Power installed capacity, Transmission, Distribution, Megawatt (Mw), National 

Independent Power Projects (NIPP) 

 

Introduction 

In 2016, Nigeria is a country with an estimated population of 190 Million people, 78% of which are 

between the ages of 18 to 50 years. Only about 45% of the population has access to electricity 

supply. The national grid is limited in reach. There is limited extension of the grid to most 

communities, and it would take decades to reach most areas in Nigeria especially Enugu State. This 

leaves a majority of Nigerians who live in most communities without access to electricity. Even the 

available electricity capacity is insufficient to meet existing power needs of the less than 45% who 

have access to the national grid. Therefore, it has become a matter of necessity for exploitation and 

establishment of other energy resources to complement and supplement the limited power generation 

and supply available in Nigeria. Fortunately, Nigeria is endowed with abundant natural resources of 

renewable energy, like the sun, wind, hydros, biomass (waste), etc. As an alternative energy, 

renewable energy will be a practical alternative to supplementing electricity supply in Nigeria. It can 

be cost-effective in areas far-flung from the national grid, and, simply put, will impact Nigeria's 

electricity bottom line.  

Despite the abundance of natural resources in Nigeria, there were no nationally acceptable 

renewable energy or energy efficiency policies to drive the renewable energy sector of the economy. 

Some Ministries, Departments and Agencies (MDAs) before now have in one way or the other 

developed documents that enabled them to pursue ventures in renewable energy. But furtherance to 

the Federal Government's reform act to diversify Nigeria's energy mix and provide practical, 

affordable and realistic access to electricity to all Nigerians, the inter-ministerial committee of 

stakeholder MDAs was constituted and mandated to come up with a national renewable energy and 



IMT  INTERNATIONAL  JOURNAL  OF  THE  ARTS  AND  SCIENCES, VOL. 1 NO. 2 
 

157 
 

energy efficiency policy that would attract investment into the electricity sector. After several 

months of stakeholder meetings, workshops, collation of various documents, etc., by the inter-

ministerial committee and the eventual development and submission of the National Policy on 

Renewable Energy and Energy Efficiency to the Federal Executive Council, Nigeria has the 

distinguished pleasure of presiding over the first ever National Policy on Renewable Energy and 

Energy efficiency, developed in line with objectives of the National Energy Policy, Rural 

Electrification Strategy and Plan, Millennium Development Goals and the National Economic and 

Development strategy. The National Policy is established to remove the key barriers that put 

renewable energy and energy efficiency at economic, regulatory or institutional disadvantages 

relative to other forms of energy in Nigeria. We commend this policy to the Federal Executive 

Council for consideration and scrutiny. With the eventual passage of the policy, Nigeria will be set to 

provide a conducive political environment that will attract investments in the renewable energy and 

energy efficiency arena. A monitoring unit will be set up to oversee the immediate implementations 

of the recommendations of the policy in the electricity supply industry, which will enhance and 

leapfrog power projects across the nation.  

The antecedent problems associated with the present energy supply in the world, most 

especially the oil glut and its rising cost; environmental problems and disasters from thermal and 

nuclear power stations, geometrical increase in demand due to industrialization and population 

growth of which Nigeria is a constituent part. The Energy-induced environmental degradation is 

already prevalent in the country. This is characterized by deforestation as a result of falling of  trees  

for  fuel  wood  and  charcoal  production,  air  pollution  in  urban  areas  arising  from vehicular  

emission  and  burning  of  traditional  fuel  for  traditional  cooking  in  household,  noise pollution 

from use of small generators to provide electricity due to inadequate supply from the national grid, 

land and water pollution from oil spillage in the oil producing communities. 

This has  led  Nigeria and indeed the world  to  look  for  alternative  power  supply  such  as  

solar energy among others. Unfortunately, utilization and development of solar energy is  rising  in 

other  parts  of  the  world  but  encountered  with  low  pace  of  development  and  utilization  in 

Nigeria.  This  low  pace  of  development  is  due  to  the  associated  problems  such as purchasing 

power, technology of installation and fabrications, awareness, governmental policy and politics, 

culture, Nigerian factor, among many other variables in Nigeria. 

 

The Origin of Electricity Generation in Nigeria 

The first electricity generating plant in Nigeria was installed in Lagos in 1896. The Plants were 

installed at isolated units owned and operated by either Native Authorities as in Ibadan and Kano, or 

by the public works departments as in Warri and Port-Harcourt. The isolated units were merged 

together when Nigerian Colonial Government passed the ordinance No.15 of 1950 which set up the 

Electricity Corporation of Nigeria ECN (Uwaifo, 1994). The Corporation and the Niger Dams 

Authority set up by an Act of Parliament in 1962 to exploit the water resources of the River Niger 

were unified into the National Electric Power Authority in 1973 through the Federal Military 

Government Decree No. 24 of June 27, 1972 (Uwaifo, 1994). The first electricity generating plant to 

be commissioned in Nigeria was Ijora 'B' Power station (Lagos) in 1956 by the head of British 

Common Wealth and the Queen, Elizabeth. 

A grid power transmission system that evolved connecting large power stations in Kainji, 

Jebba, Shiroro, Afam, Delta (Ughelli), Sapele (Ogorode) and Egbin (Lagos) came into being in the 

first half of the 1960s. That grid system served every state capital in Nigeria. By 1992, the total 
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installed generation plant capacity was about 5,900 Mw. The total electricity available was 3,000 

Mw and the coincident maximum demand had reached 2,400Mw (Uwaifo, 1994). In 2009, the 

electricity generating station installed capacity in Nigeria was 5000Mw, but only 2900Mw was 

generated as at November, 2009 (Babalola, 2009). Electricity can be generated at Hydro, Thermal, 

Wind, and Solar generating stations. Electricity is generated at thermal generating stations where 

fossil fuels such as crude oil, natural gas, coal are burnt to produce high pressure (typically 2400 to 

3500/1b/in
2
) and high temperature (1000

o
F) steam, which is used to drive turbines at 3600 rev/min 

which in turn drive electrical generators to produce electricity (Donald, Beaty, Miley and Clapp, 

2000). The concentrated solar power generating stations use mirrors or lenses to concentrate sunlight 

into a relatively small area and then use the resulting heat to raise steam to drive steam turbines and 

generators to produce Alternative Current (AC) power. 

There are two methods of generating electricity namely; conventional method and non 

conventional method. The conventional method makes use of prime movers such as petrol engine, 

diesel engine, steam turbine, while non conventional methods do not use prime movers. This 

includes Magneto Hydro Dynamic (MHD) generators, solar cells, fuel cells, wind, thermoelectric 

generators etc. Most of electricity generators are three phase-ac generators known as synchronous 

generators or alternators. They use rotating rectifiers called brushless excitation systems to maintain 

the generator voltage and control the reactive power flow at 30KV, 50Mw to 1500Mw capacities 

(Hadi, 2004). The availability of natural fuels such as coal, crude oil, natural gas of 180trillion cubic 

feet (Amotsuka, 2008) and Rivers in Nigeria lead it to utilize hydro-plants and steam gas turbines for 

electricity generation at Afam, Delta, Egbin, Sapele, Kainji, Shiroro, Jebba and the proposed 

Monbila electricity generating stations. Another source of fuel for generating electricity at very small 

scale in Nigeria is Uraninium, used at National Nuclear Research Centre Zaria. 

 

Nigeria Energy Security and Growth 

Over-dependence on subsidized oil and gas as primary energy sources has slowed down the 

development of renewable energy in Nigeria. Diversification to achieve a wider energy supply mix 

will ensure greater energy security for the nation. The domestic demand for petroleum products is 

growing rapidly. More importantly, the prices of fossil-related fuel stock such as natural gas, coal, 

uranium, and diesel have continually grown over time, while these sources will eventually run out. A 

national strategy that ties the future of energy supply to sources that may likely become too 

expensive or eventually run out is neither sustainable nor wise. This strategy will certainly not 

enhance energy security.  

In contrast, hydro, biomass, solar, and wind energy are infinitely available. These are 

homegrown energy sources that cost nothing. While the capture technologies are expensive, the feed 

stock  cost  is  essentially  zero  and  operating  costs  are  restricted  to  maintenance  costs  once  the 

investments are made. In addition, improved energy efficiency yields the prospect that economic life 

cycle savings are greater than the costs of implementing measures.  

The  development  of renewable fuels  from  locally  available  energy  resources and  an  

energy efficient  use should therefore  be  vigorously  pursued  and  that  is  the  fundamental  aim  of  

this policy document. More evenly distributed and efficient power generation is an important 

consideration  for  the  Nigerian  energy  sector,  in  terms  of  energy  security  and  geo-political 

balance  between  the  North,  the  Central  belt,  and  the  South  of  the  country. The reason is that 

solar, the primary and most abundant renewable resource, increases in intensity as one moves from 

south to north. The rural populaces, whose needs are often basic, depend to a large extent on 
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traditional sources of energy, mainly biomass, used on inefficient appliances.  This class of fuels 

constitutes over 50% of total energy consumption in the country. Fuel-wood supply/demand 

imbalance in some parts  of  the  country  is  now  a  real  threat  to  the  energy  security  of  the  

rural  communities. Efficiency in  energy  use  bears  the  potential  to  meet  demands  better  while  

reducing  the consumption of scarce resources. 

Electricity supply in rural areas is largely non-existent, denying access to such things as 

lighting and refrigeration for almost half of the nation. Hence, special attention needs to be paid to 

the diversification of the energy supply mix in the rural areas. Building into this diversification 

strategy on effective energy platform will allow rural residents to imbibe a conservation culture as 

they become more energy dependent. 

 

Hydropower 

Hydropower  is  one  of  the  major  sources  of  base  load  electricity  generation because  of  its 

generation  stability.  Despite  its  high  initial  capital  cost, it provides  one  of  the  cheapest  and 

cleanest sources of electricity. The country is endowed with large rivers and some natural falls which 

are together responsible for the high hydropower potential of the country. The Rivers Niger and 

Benue and their several tributaries  constitute  the  core  of  the  Nigerian  river  system,  which  

offers  a  source  of  energy including large hydropower (greater  than  100  MW). In  addition,  

several  scores  of  small  rivers and  streams  do  exist  and  can  be  harnessed  for medium scale 

hydropower  projects  (between 30MW and 100MW) and small hydropower (less than 30MW). 

The total technically exploitable large scale hydropower potential of the country is estimated 

at over 10,000 MW, capable of producing 36,000 GWh of electricity annually. Only about15%of this 

potential had been developed as of 2012. The small and medium scale hydropower potential is 

estimated to be greater than 3,500MWof which less than 2% had been harnessed as at 2012. There is 

the urgent need to develop small and medium hydropower plants for the provision of electricity for 

the rural areas and remote settlements. 

This policy classifies Hydropower as follows: 

Pico Hydropower:       Pico <100kW  

Micro Hydropower:      100kW ≤Micro <500kW 

Mini Hydropower:        500kW ≤Mini<1MW 

Small Hydropower:       1MW ≤Small <30MW 

Medium Hydropower:   30MW ≤Medium<100MW 

Large Hydropower:        Large > 100MW 

 

Policies 

Key policies to drive the development of hydropower are as follows: 

i.  The nation shall fully harness the hydropower potential available in the country for electricity 

generation.  

ii.  The nation shall pay particular attention to the development of the mini and micro 

hydropower schemes.  

iii.  The exploitation of the hydropower resources shall be done in an environmentally sustainable 

and socially acceptable manner.  

iv.  Private sector and indigenous participation in hydropower development shall be actively 

promoted. 
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v.  Planned and ongoing large hydro projects such as Mambila, Zungeru and Gurara II shall be 

accelerated and accorded higher priority. 

vi.  Multi-sectorial frameworks  shall  be  designed  and  put  in  place  to  encourage  the private 

sector to develop mini and micro hydropower schemes. 

 

Objectives 

Key objectives include: 

i.   To  increase  the  percentage  contribution  of  hydro-electricity  to  the  total electricity 

generation and to ensure that a minimum contribution of 10% is maintained at all times from 

large and small hydros combined. 

ii.  To extend electricity to rural and remote areas, through the use of mini and micro hydro 

power schemes. 

iii.   To  diversify  the  energy  resource  base and  the  mix  between  large,  mini  and  micro 

hydro.  

iv.  To further contribute to remote and off-grid power development in Nigeria.  

v.   To  ensure  minimum  damage  to  the  ecosystem  arising  from  hydropower development.  

vi.  To attract private sector investments into the hydropower sub-sector. 

vii.  To develop socially acceptable and equitable hydro power. 

viii.  To ensure the safety and security of large and small hydro generating facilities.  

 

Strategies 

Key strategies include: 

i.  Establishing and maintaining multilateral agreements to monitor and regulate the use of water 

in international rivers flowing through the country. 

ii.  Ensuring  increased  indigenous  participation and  the  application  of  gender mainstreaming 

in  the  planning,  design  and  construction  of  micro,  mini  and  large hydropower stations. 

iii.  Providing basic engineering infrastructure for the domestic manufacturing of components of 

hydropower plants, equipment and accessories. 

iv.  Encouraging  the  private  sector,  both  indigenous  and  foreign,  in  the  establishment and  

operation  of mini  and  micro hydropower stations,  under  the  Power  Sector Reforms 

initiative. 

v.  Providing  basic  hydro  resource  assessment,  a  national  hydro  prospecting  tool,  and 

feasibility analysis of opportunities across the country. 

vi.  Encouraging the private sector, both indigenous and foreign, in the local production of 

components of hydropower plants and accessories. 

vii.  Ensuring  that  rural  electricity  boards  incorporate  small-scale  hydropower  plants  in their 

development plans. 

 

Energy Distribution  

Power transmission is the process in which large block of electricity is carried from the generating 

stations to distribution stations using 330KV EHV transmission lines; 132KV transmission lines and 

33KV sub transmission lines either at 50KHz or 60KHz transmission frequency. After transmission 

process the distribution process follows immediately. At distribution stations, the line voltage is step 

down from 11KV to 0.415KV using three phase secondary distribution transformer or 0.22KV using 

single phase primary distribution transformer. It revealed that in Nigeria the power distribution 
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efficiency has plummeted to 74 percent while since 1969 the USA power distribution efficiency was 

95 percent. The overloading of distribution transformers in Nigeria is seriously affecting the 

distribution of electricity to consumers. The loading of transmission and distribution transformers 

should be reduced. This is in order to trim down the number of consumers per transformer to a ratio 

of about 10 consumers per distribution transformer. 

 

Biomass 

Organic, non-fossil material of biological origin is called biomass.  The biomass resources of Nigeria 

include wood fuels and by-products from crops such as forage grasses and shrubs, rice husks, and 

animal wastes and wastes arising from forestry, agricultural, municipal and industrial activities, such 

as saw-dust, as well as aquatic biomass. 

Biomass can be converted into electric power through several methods.  The  most  common  

is direct  combustion  of  biomass  material,  such  as  agricultural  waste  or  woody  materials.  

Other options include gasification, pyrolysis, and anaerobic digestion.  Gasification produces a 

synthesis gas with usable energy content by heating the biomass with less oxygen than needed for 

complete combustion. Pyrolysis yields bio-oil by rapidly heating the biomass in the absence of 

oxygen.  Anaerobic  digestion  produces  a  renewable  natural  gas  when  organic  matter  is 

decomposed by bacteria in the absence of oxygen. 

Different methods work but with different types of biomass. Typically, woody biomass such 

as wood chips, pellets, and sawdust are combusted or gasified to generate electricity. Corn Stover 

and wheat straw residues are baled for combustion or converted into a gas using an anaerobic 

digester. Very wet wastes, like animal and human wastes, are converted into a medium-energy 

content gas in an anaerobic digester. In addition, most other types of biomass can be converted into 

bio-oil through pyrolysis, which can then be used in boilers and furnaces. 

 

Policies 

Key policies to drive the development of electricity generation from biomass are as follows: 

i.   The nation shall effectively harness biomass resources and integrate them with other energy 

resources for electricity generation.  

ii.   The nation shall promote the use of efficient biomass conversion technologies. 

iii.   The use of waste wood as a source of electricity shall be encourage din the nation's energy 

mix. 

iv.   The nation shall intensify efforts to increase the percentage of land mass covered by forests in 

the country. 

 

Objectives  

Key objectives include: 

i.  To promote non-wood fuel biomass as an alternative energy resource, especially in the rural 

areas, and promote its usage for remote and off-grid power generation. 

ii.  To promote efficient use of agricultural residues, municipal wastes, animal and human wastes 

and energy crops as bio-energy sources. 

 

Strategies 

Key strategies include: 
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i.  Developing extension educational and outreach programmes to facilitate the general use of 

new biomass electricity technologies. 

ii.  Promoting Research and Development in biomass technology and fuels. 

iii.  Establishing pilot projects for the production of biomass energy conversion devices and 

systems. 

iv.  Providing adequate incentives to local entrepreneurs for the production of biomass energy 

conversion systems. 

v.   Training  of  skilled  manpower  for  the  maintenance  of  biomass  energy  conversion 

systems. 

vi.  Developing skilled manpower and providing basic engineering infrastructure for the local 

production of components and spare parts for biomass systems. 

vii.  Cultivating fast growing tree species needed to accelerate the regeneration of forests. 

viii.  Developing appropriate technologies for the utilization of alternative energy sources from 

fuel-wood. 

 

Energy Distribution  

Distributed biomass power generation systems can range in size from less than 1 MW to 50 MW, 

depending on the amount of opportunistic, residual, or waste biomass fuel available. Oftentimes, 

landfill restrictions or higher costs stimulate interest in smaller biomass power systems. These 

opportunity biomass fuels and feed stocks can include forestry byproducts, used railroad ties, high-

moisture animal waste, or liquid effluents generated in ethanol distilleries and food-processing 

plants. In utilizing these waste materials, not only can power be generated sustainably, but the 

amount of material that needs treatment or processing prior to land filling is reduced, thereby 

reducing costs for producers. Utility-scale biomass power facilities generate a large amount of 

electricity that is transmitted from one location to many users through a transmission system similar 

to that of any other commercial power plant. Direct combustion power plants burn the biomass fuel 

directly in boilers that supply steam for the same kind of steam-electric generators used to burn fossil 

fuels. The biomass fuel can also be added to pulverized coal for combustion. Distributed generation 

is the generation of small-scale biomass energy that is distributed and used over a local area. For 

example, individual homes, farms, or businesses may have their own biomass source and generate 

their own heat or fuels for personal or business use.  

 

Solar 

Solar radiation incident on the earth's surface varies in intensity with location, season, day of the 

month,  time  of  day,  instantaneous  cloud  cover  and  other  environmental  factors.  However, the 

incorporation of efficient storage devices in solar energy conversion systems will take care of this 

intermittent nature of the availability of solar radiation. Electricity is generated from solar energy  

predominantly  through  photovoltaic  materials  (cells  or  modules)  that  converts  sunlight into 

electricity.  

Nigeria  lies  within  a  high  sunshine  belt  and  within  the country; solar  radiation  is  fairly  

well distributed. The annual average of total solar radiation varies from about 12.6 MJ/m2-day in the 

coastal  latitudes  to  about  25.2  MJ/m2-day  in  the  far  North. Solar energy is renewable and it 

sutilization is environmentally friendly.  Consequently,  when  the  availability  and  environmental 

costs  of  the  utilization  of  other  forms  of  energy  are  considered,  the  competitiveness  of  solar 

energy becomes very evident, particularly for low to medium power applications. 
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Solar electricity comes through the PV or the thermal systems. Radiation conversion 

technologies  are  generally  either  of  the  solar-thermal  type  (solar  heating,  cooling,  drying, 

thermal power plant, etc.) or of the photovoltaic type (direct conversion to electricity). Areas of 

application of solar thermal technologies include crop drying, house heating, heating of process 

water for industries, hospitals, air-conditioning, preservation of foods and drugs, and power 

generation. Photo-voltaic (PV) power will be utilized in low to medium power applications and in 

remote areas, in such uses as communication stations, rural television and radio, streetlights, water 

pumping, refrigeration and powering security cameras, which require power of the order of 1-10 kW. 

It may also be used for power supply to remote villages not connected to the national grid. It  is  also  

possible  to  generate  PV  power  for  feeding  into  the  national  grid. Concentrated Solar Power 

(CSP) projects will be used for utility scale power plants of larger than20MW capacity. The solar-

thermal electricity technologies will have to be supported by technical expertise. 

 

Policies 

Key policies to drive the development of solar for electricity production are as follows: 

i.   The nation shall effectively harness solar-energy resources and integrate them with other 

energy resources.  

ii.   The nation shall promote the use of efficient solar energy conversion technologies, such as 

use of photo-voltaic, solar-thermal and concentrated solar panels for power generation.  

iii.   The nation shall promote solar energy generation for productive use.  

iv.   The  nation  shall  intensify  efforts  to  increase  the  percentage  of solar  energy  in  the 

present energy mix. 

v.   The nation shall promote the development of energy storage technologies. 

vi.   The nation shall compliment solar power development with energy efficiency programmes. 

 

Objectives 

Key objectives include: 

i.   To increase the percentage contribution of solar energy to the total energy mix and to ensure 

a minimum electricity contribution of 8%by 2020 and 20% by 2030. 

ii.   To  extend  electricity  to  rural  and  remote/off-grid areas,  through  the  use  of  solar home 

systems  and  ultimately  promote solar  photovoltaic  and  solar  thermal applications to 

ensure that solar energy can be used for production of electricity. 

iii.   To  increase  the  share  of  Solar  Water  Heating  technologies  for  social  services, 

commercial and industrial processes like hotels and public places etc.  

iv.   To conserve non-renewable resources used in generation of electricity. 

v.   To diversify the energy resource base of the nation. 

vi.   To further contribute to remote and off-grid power development in Nigeria.  

vii.   To ensure minimum damage to the ecosystem. 

viii.   To enhance Nigeria’s domestic development of appropriate energy storage technologies and 

energy efficiency programmes. 

 

Strategies 

Key strategies include: 

i.   Developing extension programmes to facilitate the use of solar home systems. 

ii.   Promoting Research and Development in solar energy technology. 
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iii.   Establishing projects for the production of solar energy conversion devices and systems. 

iv.   Sourcing and providing adequate incentives to local entrepreneurs for the production of solar 

energy conversion systems. 

v.   Implementing a web-based solar prospecting tool that translates solar resources into potential 

power generation at the local level. This would require updated renewable energy resource 

assessments to prepare for bankable projects. 

vi.   Training of skilled manpower for the maintenance of solar energy conversion systems. 

vii.   Developing skilled manpower and providing basic engineering infrastructure for the local 

production of components and spare parts for solar energy conversion systems in line with 

regional/ECOWAS target. 

viii.  Establishing micro-credit facilities for entrepreneurs, especially for women groups, for the 

establishment and operation of commercial solar energy facilities in remote and off-grid 

areas. 

ix.   Developing an appropriate pricing structure and feed-in tariffs to encourage the development 

of concentrated solar power or similar projects. 

x.   Organizing systematic public enlightenment campaigns on the benefits of using solar home 

systems, and solar water heating. 

xi.   Establishing  incentives  for  the  domestic  development  and  development  of  energy 

storage technologies. 

 

Energy Distribution 

Considering proper stand alone Solar Energy installation, 500W solar power supply will be enough 

to power a domestic home when energy saving equipment are employed. Most homes and industry in 

the country still use incandescent and halogen lamp which generate light and heaters consequently 

inefficient. Most industries in Nigeria make use of electric motors, compressors and boilers which 

are enormous energy consumers and constitute a great percentage of energy been consumed by 

industry. Consequently there is a great potential for saving in industry given the efficient use of these 

electrical devices 

 

Wind 

Wind is a natural phenomenon related to the movement of air masses caused primarily by the 

differential solar heating of the earth's surface. Seasonal and locational variations in the energy 

received  from  the  sun  affect  the  strength  and  direction  of  the  wind.  The annual average wind 

speed at 10m heights varies from about 2 m/s in the coastal areas to about 4 m/s in the far north. At 

50m, the range is 2m/s to 8m/s. It is possible to convert wind energy to rotary mechanical energy and 

electrical energy for a variety of uses. Wind  energy  has  been  utilized  for  centuries  for  water  

pumping  as  well  as  for  the  milling  of grains. For meaningful exploitation of wind energy, a 

necessary prerequisite is the optimisation of the components of wind water pumping and wind 

electricity generation. In view of the energy available in the wind, there is a need to embark on a 

wind energy development programme. Wind energy is the energy contained in the movement of air 

in form of wind, which can be used to turn the blades of windmills or wind turbines, which in turn 

could drive electrical generators to produce electricity. Large modern wind turbines operate together 

in “wind farms” to produce electricity for utilities, while small ones can meet localized and small 

energy needs. Wind energy has few ecological and social drawbacks. The view shed complaints and 
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bird strike concerns that exist in many developing countries will probably not deterrents to 

development in Nigeria. 

 

 

 

Policies 

Key policies to drive the development of wind are as follows: 

i.   The nation shall commercially develop its wind energy resource and integrate this with other 

energy resources into a balanced energy and electricity mix. 

ii.   The  nation  shall  take  necessary  measures  to  ensure  that  this  form  of  energy  is 

harnessed at sustainable costs to both suppliers and consumers in the rural areas. 

iii.   The nation shall ensure the development of indigenous small scale wind generating devices 

and energy storage devices. 

 

Objectives  

Key objectives include: 

i.   To develop wind energy as an alternative renewable energy resource. 

iv.   To develop local capability in wind energy technology. 

v.   To use wind energy for provision of power to rural areas and remote communities far 

removed from the national grid. 

vi.   To apply wind energy technology in areas where it is technically and economically feasible to 

feed the grid. 

 

Strategies 

Key strategies include: 

i.   Encouraging research and development in wind energy utilization. 

ii.   Developing  skilled  manpower  for  provision  of  basic  engineering  infrastructure  for the 

local production of components and spare parts of wind power systems. 

iii.   Intensifying  work  in  wind  data  acquisition  and  development  of  wind  maps  and 

implement a web-based wind prospecting tool to encourage the implementation of wind 

projects. 

iv.   Training of skilled local craftsmen to ensure the operation and maintenance of wind energy 

systems. 

v.   Providing  appropriate  incentives  to  producers,  developers  and  consumers  of  wind 

power systems. 

vi.   Developing  extension  programmes  to  facilitate  the  general  use  of  wind  energy 

technology. 

vii.   Developing and implementing incentives for the development of wind farms and for the 

adoption of community-based wind systems off the grid.  

viii.  Developing zoning and regulatory wind energy guidelines to prevent inappropriate public 

outcry against deploying wind energy installations. 

 

Energy Distribution  

Distributed wind energy systems are commonly installed on, but are not limited to, residential, 

agricultural, commercial, industrial, and community sites, and can range in size from a 5-kilowatt 
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turbine at a home to a multi-megawatt (MW) turbine at a manufacturing facility. Distributed wind 

systems are connected on the customer side of the meter to meet the onsite load or directly to 

distribution or micro grids to support grid operations or offset large loads nearby. Distributed wind 

systems are defined by technology application, not technology size, and are typically smaller than 20 

MW. Wind Energy Distribution systems are typically small by comparison to centralized power 

plants, but they provide significant benefits including reduced energy loss during transmission and 

reduced load on utility transmission and distribution lines. In recent years, distributed generation has 

also become a viable energy alternative regarding national security concerns. Strictly speaking, 

“distributed wind” refers to any DG wind facility serving local loads. 

 

Geothermal, Wave and Tidal Energy 

Geothermal, wave and tidal energy resources are among the various energy resources that are 

available in Nigeria. Although these resources are not in use for energy supply at the moment, this  

policy  encourage  relevant  agencies  to  ensure  that  data  and  information  relating  to  these 

resource  are obtained through  research  and  development  programmes  with  a  view  to 

immediately  commence  using  this  resources  to  provide  power  supply  where  ever  it  is 

competitive. 

 

Power Supply and Utilization 

As a form of energy, electricity enjoys considerable and diverse applications because of its flexibility 

and ease of transmission and distribution. Availability of electricity remains a major factor in the 

location of industries and a strong instrument of social development. Its supply is however  still  

inadequate  in  the  country and  furthermore  hampered  by  high  technical  and informal losses in 

transmission and distribution. 

As at December 2012, the actual generation capability has been increased to 5,282MW and 

peak energy transmitted to Nigerians hovered around 4,100MW. The annual  consumption  of  

electricity  has  been  increasing  very  rapidly  over  the  last  three decades  and  is  projected  to  

continue  increasing. It is forecasted that the actual suppressed demand is in excess of 12,500MW. 

This suppressed demand is caused largely by inaccessibility to the national grid and inadequate 

electricity supply.  One consequence of this is that various industries and other consumers have 

installed generators whose total capacity is estimated to be higher than the total installed capacity of 

the national grid as at 2012. 

In  recent  times,  the  domestic (household) sector  has  accounted  for  over  50%  of  the  

grid electricity consumed in the country while the commercial and industrial uses have accounted for 

approximately 25% each. 

In  view  of  the  ever-increasing  demand  for  electricity  in  the  country,  there  is  a  need  

to  install more  power  capacity,  promote cost effective demand, management  measures  and  also 

introduce  renewable sources  of  energy  to  the  energy  mix.  It  is  expected  that  this  increase  in  

power  supply  will  be complimented  by  increasing  investment  to  ensure  reduction  in  

transmission  and  distribution losses. 

 

Capacity of Electricity Generation Stations in Nigeria 

Nigeria uses three types of electricity generation stations namely Hydro-generating stations, Steam 

turbine generating stations and gas turbine generating stations. Table 1 shown below gives the 

locations and the ratings of electricity generating stations used in Nigeria. 
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Table 1: Electricity generating stations, ratings and their locations in Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Nigeria Society of Engineers Technical Transactions, 2007, Vol. 42, No. 1, p27 

 

In Nigeria the electricity generating stations are interconnected in radial form with a single National 

Control Centre (NCC) in Oshogbo. This has lead to lower liability index of the Nigerian National 

grid (Yusuf, Boyi and Muazu, 2007). The Nigerian government has awarded contract for generation, 

transmission and distribution of 6000Mw with completion date on December 2010. This seem 

impossible, if you look at electric power score card of the government that is the installed capacity of 

electricity generating stations in Nigeria is 5000Mw, but only 2,900 Mw is generated as at 

November, 2009 due to major factors affecting electricity generation, transmission and distribution 

in Nigeria to be mention in this paper. 

 

Conclusion 

There  are  key  factors  that  are  critical  to  the  effectiveness  of  any  renewable  energy  or  energy 

efficiency policy, without which the likelihood of success in implementation is insignificant. The 

Federal Government shall encourage commercially viable investment options for the purposes of 

development of the renewable energy and energy efficiency sub-sectors, and each project shall be  

entitled  to  all  existing  benefits  and  incentives  available  to  all  conventional  (large  hydro  or 

thermal  fossil  fuels)  projects.   The  Government  will  also  facilitate  access  to  all  valuable 

conventional financing and investment projects as announced from time to time; and shall further 

strengthen existing mechanism for accessing rural electrification funds or such other fund as may be  

established  for  that  purpose. In  addition, Nigeria  being a  signatory  to  Kyoto  Protocol,  the 

Government  shall  encourage  renewable  energy  and  energy  efficiency  projects  to  apply  for 

procuring  carbon  credit  through  the  Federal  Ministry  of  Environment.  The Ministry of 

Station              

 

Type                            No. of Units                              Installed Capacity 

KVout MWout 

Kainji Hydro 8 16.0 760 

Afam I-III Gas Turbine 12 10.5 260 

Afam IV Gas Turbine 6 11.5 450 

Afam V Gas Turbine 5 11.5 760 

Egbin Steam Turbine 6 16.0 1320 

Egbin Gas Turbine 9 11.5 270 

Jebba Hydro 6 16.0 570 

Sapele Steam Turbine 6 16.0 720 

Sapele Gas Turbine 4 10.5 300 

Shiroro Hydro 4 16.0 400 

Delta II Gas Turbine 6 11.5 120 

Delta III Gas Turbine 6 11.5 120 

Delta IV Gas Turbine 6 11.5 600 
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Environment or any designated authority shall coordinate market access and facilitate the trading in 

carbon credit and the revenue generated through the sale shall be exempted from income tax or duty. 

The  Ministry  of  Environment  or  its  designated  representative  will  assist  in  the development of 

local CDM capacities as well as carrying out CDM promotion and awareness in renewable energy 

and energy efficiency sub-sectors. 

 

The Government shall also ensure the following: 

i. A  clear  and  realistic  economic  instrument with  appropriate  target  year  and  

renewable electricity  goal  to  guide  the  activities  of  Power  Generating  Companies 

(GenCos), Electricity  Distribution  Companies  (DisCos),  the Bulk  Trader,  the  Market  

Operator, the Ministry  of  Power,  NERC,  other  MDAs,  financial  institutions,  foreign  

and  domestic investors, non-governmental organisations (NGOs), development partners 

and donors, and others. 

 

ii. Public Benefits Fund (PBF) based on penalties of companies not meeting standards with a 

portion of the tariff designed to support renewable. 

 

iii. Incentives such as: 

a. Appropriate economic instrument, that will allow generators of renewable energy to 

obtain preferred pricing and rates as they sell,  

b.   Power Production Tax Credit (PTC), 

c.    Generation Disclosure Requirement (GDR),  

d.    Tax incentives to manufacturers of renewable energy and energy efficient  

equipment and their accessories to promote wide spread use, including 

(i) five year tax holiday for manufacturers from date of commencement of   

manufacturing. and (ii)  five year tax holiday on dividend incomes from investments 

on domestic renewable energy sources;  

e.    Incentives for importers to offer energy efficient appliances and lighting through  

exemption from excise duty and sales tax; free custom duty for two (2) years on the 

importation  of  equipment  and  materials  used  in  renewable  energy  and  energy 

efficiency  projects;  and  provision  of  soft  loans  and  special low  interest  loans  

from power  sector  development  fund  for  renewable energy  supply  and  energy  

efficiency projects. 

f.   Governments  (Federal/States)  shall  assist  in  allocation  or  grant  of  land  to  

manufacturers of energy efficient products and renewable energy projects 

g.   Provision  of  a  defined  incentives  for  home  owners to  install  energy efficient  

appliances and lighting; 

h.   Introduction of tax credits for home owners who install energy efficiency appliances 

and lighting.  

i.   Tax credits to companies who produce such appliances and fixtures. 

j.   Grants  to  communities  to  spur  the  adoption  of  community-based  renewable 

energy processes. 

iv.   Federal  Government  budgetary  backing  to  support  the  activities  of  key  players  

in  the implementation  of  a  Renewable  Energy  and  Energy  Efficiency  Policy  

(REEEP), including research, development and required feasibility studies. 
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The  renewable  energy and  energy  efficiency  policies  for  the  provision  of  electricity and  

their targets  and  timelines  in  the  short,  medium  and  long  terms  are  provided.  Specific 

policies, objectives and strategies for renewable energy and energy efficiency for the electricity 

sector are clearly stated in this policy document. These policies when fully implemented would 

facilitate the attainment of the targets within the timelines.  Incentives  for  the  promotion  of  

renewable energy and  energy  efficiency  are  also  articulated  as  well  as  the  targets. It is 

projected that renewable electricity is to contribute about 20% of the total national electricity supply 

mix in the long term. Similarly, energy efficiency and conservation best practices will continue to 

form the cornerstone in meeting the nation’s energy needs for the attainment of the Vision 20-2020 

and beyond. 

In  addition  to  developing  a  definitive  framework  for  implementing  the  policies  and  

strategies contained in this document, all of the above mentioned factors must be put in place to 

strengthen Nigeria’s RE and EE policy. 
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