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Abstract
Electricity generation through Small Hydropower (SHP) has been a very good and clean source of power
supply all over the world especially for communities that are far from the national grid. Nigeria is blessed
with abundant water resources in practically all its Local Government Areas (LGA) which could be used
to generate the much needed power. The National Agency for Science and Engineering Infrastructure
(NASENI) has a mission of making electricity generation through SHP viable in Nigeria through the local
manufacture of SHP equipment. The Agency has designed and is currently constructing a 10KW capacity
cross-flow turbine. The turbine rated power is calculated from the head (H) and discharge (Q) for the
selected site; since turbine design and manufacture is site-specific. Ketti, a site in the Federal Capital
Territory (FCT) Abuja, has been selected for the pilot project through NASENI’s collaboration with
UNIDO Regional Center for Small Hydropower in Africa (UNIDO-RC-SHP) in Abuja. Also in the series
of collaboration with UNIDO-RC-SHP, NASENI has been selected as the Federal Government of
Nigeria’s representative in developing local manufacturing capacity for SHP equipment in West Africa.
This is expected to jump-start the local manufacturing of SHP equipment in the West African sub-region.
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1.0 Introduction and Problem Statement

The high points of the 7-Point Agenda of the Federal
Government of Nigeria are wealth creation,
improved lifestyles of the populace and improved
national economy. Human Capacity Development
and provision of Critical Infrastructure have been
identified as the linchpins for actualizing these goals.
For sustainable wealth creation to be achieved and
for Nigeria to be among the top 20 economies in
the world by year 2020, the nation must cease to be
a “dumping ground” for manufactured goods from
all-over the world and join the rest of the advancing
economies in the manufacture of goods for local
consumption and export. The development of
cottage, small and medium industries and the
manufacture of quality products at competitive prices
depend on constant supply of electricity and the
utilization of Advanced Manufacturing Technology.

More than 60% of communities in Nigeria are still
not connected to the National Grid. The cost of
extending the grid is currently high, compared with
the cost of installing off-grid electricity generation
plants.

Nigeria is blessed with a vast amount of water
resources in practically all the Local Government
Areas (LGA) from which electricity could be
generated. With Small Hydro Power (SHP) plants,
electricity can be generated even from small streams
and rivers. SHP plants are easy to install and manage.
When used for stand-alone (off-grid, decentralized)
electricity supply, it does not require very high
investments in transmission lines since the end-users
are close to the source of generation of the electricity.
Where the national grid is available, excess power
generated at SHP sites could also be sold to the
national grid to boost national electric power
generation.

1.1 Small Hydro Power (SHP)
With small hydro power plants, it is possible to
generate electricity even from small streams.
Continuous improvements in small turbines and
generator technology means that, micro and small
scale hydro schemes are an increasingly attractive
means of producing electricity; small hydro
installations were formerly cheap to run but expensive
to install. Now, with smaller, lighter and higher speed
turbine equipment, lower cost electronic speed and
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load control systems, and inexpensive plastic piping
(for penstock construction), small hydropower plants
are becoming cheaper to install, operate and main-
tain (Mingqi, 2006; Maher and Nigel,  2002; Theuri,
2006; ECO 1999; William, 2001).

The basic arrangement of a typical Small Hydro
Power (SHP) plant is shown in Figure 1, Annexure
“A”. The following constitute the component parts
of a typical small hydro power facility (AHEC,
2005):
  i. The Diversion weir diverts water from the
main stream through the Intake to the Desilting Tank
which removes silt, stones and other debris,
  ii. The headrace; a water canal or water pipe con-
veys the water to the forebay
  iii. The Forebay is a temporary water storage,
  iv. Penstock – A pipe work constructed to convey
water from the forebay to the turbine in the  power
house. The pipe work must be of adequate diam-
eter to minimize “headloss”
  v. Power House – A building in which the turbine
and generator (alternator) convert the power
of the water into electricity. The power house also
houses the controllers.
  vi. Tailrace or Outflow – A channel through
which the water from the power house is released
back to the main course of the river or stream
  vii. Transmission Lines – Underground cables or
overhead lines to transmit the electricity to its point
of use. The cables must be of adequate size to mini-
mize “voltage-drop”

1.2 Cost of Deploying SHP for Power
Generation

The average cost of installing Small Hydro Power
(SHP) Schemes in developing countries is put at
US$3,085 per Kilowatt (Khennas, and Barnett,
2000) (see also Table 1). In Nigeria, from a recent
survey of newly installed SHP schemes, the cost falls
between US$1,200 and US$2,000 (UNIDO-RC-
SHP, 2008).

1.3 Local Content/Sustainability
When the local people in the communities are  in-
volved in the development of Small Hydro projects
and the local content of the projects increases, in-
stallation costs are reduced. Security of equipment
and investment are also guaranteed, as such are

viewed as community investment. Examples from
Kenya and other developing countries like Peru and
Sri Lanka have shown that Small Hydro projects
can be self sustaining and profitable (Khennas and
Barnett, 2000).

For sustainability in the deployment of Small Hydro
Power (SHP) for electricity generation, the
technology must be domesticated. When SHP
equipment are manufactured locally, it will “leap-frog”
the process of rural electrification and further bring
down the per kilowatt installation cost of Small
Hydro Power plants.

1.4 Operation and Maintenance of SHP
Plants

SHP plants are easy to operate and maintain. The
operation and maintenance (O&M) cost are very
minimal. For automated (SCADA operated) SHP
plants, very few number of O&M staff are required.
Location of faults on systems is easier through
sensors installed on the equipment.

Two SHP sites were recently developed through
collaboration between UNIDO and the Government
of Nigeria at Waya Dam, Bauchi (150KW) and
Ezioha-Mgbowo, Enugu (30KW). The civil works
and the installation of equipment were done by
Nigerian engineers trained in countries like China
and India. They also trained local technician from
the host communities to operate and maintain the
plants which are currently generating electricity for
their host communities (UNIDO-RC-SHP, 2008).
The life of a Small Hydro Power plant is put at 50
years for the civil works and 35 years for the electro-
mechanical equipment (AHEC, 2005)

1.5 SHP Potential in Nigeria
Water resources for the development of SHP abound
in all the states of the Federation, in fact flowing
water bodies classified as “small” in Nigeria can
generate between 100 – 200KW (UNIDO-RC-
SHP, 2008). The fact is that there is no Local
Government Area in the country that does not have
at least one of such water bodies that can be used
to generate electricity through SHP. It has been
estimated that the total Small Hydro Power (SHP)
potential in the country could reach 3,500 MW.
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2.0 National Agency for Science And
Engineering Infrastructure (NASENI)

The Agency saddled with the responsibility of de-
veloping critical infrastructure required for industri-
alization and economic growth in Nigeria is the Na-
tional Agency for Science and Engineering Infrastruc-
ture; an agency under the Federal Ministry of Sci-
ence and Technology (FMST). It was established
in 1992 to execute all aspects of the Science and
Engineering Infrastructure Policy of the Federal
Government of Nigeria.

2.1 Vision, Mission and Mandate
NASENI’s mission is to establish and nurture an
appropriate and dynamic Science and Engineering
Infrastructure base for achieving home initiated and
home sustained industrialization process through the
development of relevant processes, appropriate lo-
cal machine design and machine building capabili-
ties for capital goods and equipment manufacture
for job creation, national economic well being and
progress. The role of the Agency is therefore set to
create an enabling knowledge-driven environment
for local mass production of standard parts, goods
and services required for the Nation’s Technologi-
cal Advancement.

The target of NASENI is to domesticate existing
technologies and innovate new ones. Such method-
ology is standard having been successfully utilized
by bodies similar to NASENI in East Asia to further
advance the quality of products, create new prod-
ucts or find better ways of innovating existing pro-
cesses and/or technologies.

The mandate of the Agency is specifically in the area
of capital goods, research, production and reverse
engineering with respect to the following broad ar-
eas:
  i. Engineering Materials;
  ii. Industrial and Analytic Chemical Materials
including industrial gases;
  iii. Scientific Equipment and Components for Edu-
cation Research and Industry: which includes mea-
suring instruments, electrical components, commu-
nication equipment and computers;
  iv. Engineering Equipment; Mechanical, Hydrau-
lic, Pneumatic, Electrical and Electronic;

  v.  Engineering Designs and Standardization;
  vi. Power Equipment: Generation, Transmission,
Distribution, Prime movers and mechanical engineer-
ing tools (like power, hand and machine tools).

NASENI, by its mandate and scope of operations
is Nigeria’s only purpose built Agency designed to
conduct developmental work in the areas of manu-
facturing and as such, it is capable of coordinating
the proliferation of technologies developed either
within or outside of its centers including patents ob-
tained. Technologies so developed in the areas of
spares, components and systems engineering are to
be transferred to entrepreneurs for the production
of goods and services. Nigeria will have the benefit
from a multiplier effect of a rapid development by
strengthening NASENI (Adewoye, 2005).

2.2 NASENI’s Development Institutes
Presently NASENI has eight centers called Devel-
opment Institutes. The Development Institutes in-
clude:
  i. Scientific Equipment Development Institute
(SEDI-E) in Enugu;
  ii. Scientific Equipment Development Institute
 (SEDI-M) in Minna;
  iii. Electronics Development Institute (ELDI),
Awka;
  iv. Engineering Materials Development Institute
(EMDI), Akure;
  v. Hydraulic Equipment Development Institute
(HEDI), Kano;
  vi. National Engineering Design Development In-
stitute (NEDDI), Nnewi;
  vii. Power Equipment and Electrical Machines De-
velopment Institute (PEEMADI), Okene
  viii. Prototype Engineering Development Institute
(PEDI), Ilesha.

2.3 NASENI’s Intervention in Energy
Sector

NASENI intervention in the Energy sector involves
the establishment of a Solar Panel manufacturing plant
at Karshi, design and production of Small Hydro
Power equipment and installation of SHP plants, the
design and production of Pole Mounted Transform-
ers, and the Wind energy programme.

2.3.1 NASENI Solar Panel Production Plant
NASENI is establishing a 7.5MW solar cell
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Objectives of NASENI SHP Project include:
  i. To develop local manufacturing capacity on Small
Hydropower equipment
  ii. Develop SHP sites for electricity generation using
locally manufactured equipment
  iii. To midwife the establishment of local manufac-
turing companies for electro-mechanical equipment/
component parts for Small Hydropower plants
  iv. To survey the possibility of integrating Small
Hydro Power plants in the large number of dams in
Nigeria, currently used for water supply and irrigation
only.
  v. To midwife the establishment of Small Hydro
power Equipment Development Institute.

Out of these five main objectives of the NASENI
SHP Project, the major focus now is on the first
three.

3.0 Development of Local Manufacturing
Capacity for SHP Equipment

The initial focus of this project was on turbine
manufacturing, the turbine being the ‘heart’ of the
SHP system.

3.1 Methodology
The following methodology was adopted for the
NASENI project on the Development of Local
Manufacturing Capacity of SHP Equipment with an
initial focus on SHP turbine manufacturing, the turbine
being the ‘heart’ of a SHP system:

3.1.1 Capacity Building
The areas to be covered in the capacity development
efforts include:
  i. Turbine manufacturing
  ii. Installation of turbines
  iii. Installation of electrical andelectronics compo-
nents
  iv. Civil works and
  v. Small hydro power plant management

3.1.2 Pilot Plant for Small Hydro Power
After the capacity building phase, the next step is to
select a site for a pilot plant. This is because the
design of SHP equipment is site specific. Turbines
are designed based on the hydrological and
geological data (water flow and head) of the
proposed site.

manufacturing plant at Karshi, Abuja through a joint
venture project with a foreign partner. The
establishment of the solar panel manufacturing plant
in Nigeria will lead to the following applications
amongst others: domestic/street lighting, water
pumping for irrigation purposes, powering of
repeater stations and telecommunication booster
station, powering of traffic lights, small scale
processing of farm products, and other applications
in off-grid areas. The required facilities for this
project have been imported and a factory building
for the operation of the plant is already in place.
Currently, about 80% of the manufacturing
equipment has been delivered to the factory.
Installation of these equipments will commence in
the second quarter of the year. The first production
from the plant is expected by the third quarter of
this year (2009).

The Federal Government of Nigeria through
NASENI is funding the purchase of manufacturing
equipment, provision of the basic infrastructural
needs (i.e. land, building and necessary utilities),
installation and commissioning of the equipment. The
company is being incorporated as a limited liability
company with a view to transferring a major part
of its shareholding to the public and the Joint
Venture Partner.

2.3.2 NASENI Small Hydro Power (SHP)
Project

Small Hydro Power (SHP) plants are used to
generate electricity even from small water bodies.
The NASENI is developing capacity in the
manufacture of SHP equipment.

It has been estimated that the total Small
HydroPower (SHP) potential in the country could
reach 3,500 MW, representing 23% of the
country’s total hydropower potential. With this
potential in SHP, there will be a growing demand
for local capacities  in the development of this
technology in the nation (Esan, 2007).

In order to make Small Hydropower projects viable
in Nigeria, there is a need to minimize/optimize the
investment cost through the development of local
capacity in construction techniques and equipment
fabrication.
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3.3.2 Human Capacity
The Agency has engineers trained in the field of Small
Hydro Power Technology in China and India. Also
available is a pool of engineers trained in the use of
CAD software such as: AutoDesk, SolidWorks,
Pro-Engineer; Modeling and Simulation software
such as: Matlab, Comsol, Hysys, Granta Design,
Ansys. NASENI has the human and material
capacity to implement the project.

3.4 Crossflow Turbine
Some common names for crossflow turbine based
on manufacturer’s names are: Banki-Michel and
Ossberger turbine. In 1925, Donat Banki received
a patent in Budapest for his BANKI turbine. This
turbine applied the cross flow principle, where a free
jet traverses a cylindrical runner in vertical direction
to the turbine shaft (see Figures 2 – 4). The runner
can easily be adapted to the flow, by changing the
width of the runner. The simple design allows good
standardization and manufacturing without
sophisticated manufacturing facilities. The costs are
low compared with other turbine designs (ENTEC,
2003 and Dharesan, 2008).

For this reason, the Crossflow Turbine (CFT) has
been used successfully in developed as well as in
less developed countries. Manufacturers started
already in the Seventies to develop and build this
turbine. Indigenous manufacture of crossflow turbine
has been successful in Indonesia, Nepal, Thailand
and Peru, where the well known T3, T8 and T12
models were developed, tested and built, based on
a series of earlier models. Nowadays many other
types of turbines are manufactured in these countries
(ENTEC, 2007).

3.5 Basic Parameters for EquipmentDesign
and Selection

3.5.1 Theoretical Power Output of SHP Site
For a site with a design flow of 0.3m3/s and a gross
head of 5.2m, the theoretical power P

t 
is calculated

as follows:

where:
Q = Design flow
H

g
= Gross Head.

3.1.3 Turbine Selection
For a start, a turbine that can be manufactured using
available engineering infrastructure especially those
within the NASENI family is to be selected. The
selected turbine will be suitable for the selected pilot
plant so that the Made-in-Nigeria Small Hydro
turbine can easily be test-run and optimized there.

3.1.4 Production of Turbine
  i. Computer Aided Design (CAD) of component
parts of the turbine.
  ii. Definition of Production Standards for Total
Quality Management
  iii. Production of Manufacturing Layout
  iv. Fabrication of Component Parts 
  v. Assembly of the Turbine
  vi. Installation at Pilot site and Test Running

3.2 Project Implementation
Implementation of this project so far is articulated in
Table 2a. Equipment design for 10KW SHP site at
Ketti, FCT, Abuja has been completed. Fabrication
is at the early stage.

3.3 NASENI’s Capacity To Execute The
Project

3.3.1 Facilities
The two major facilities required in the fabrication
of the Small Hydro turbines are:
  i.  Adequate foundry technology and
  ii.  Well equipped and modern Mechanical/
Production workshop.
All of NASENI’s Development Institutes are
equipped with these and backed-up with Generator
sets and solar lighting systems for constant power
supply for our operations.

NASENI Headquarters is equipped with a Virtual
Manufacturing Laboratory (VML) and a CAD/
CAM Training Centre. Also accessible to the Agency
are the following:
  i. Seventy six (76) mini-foundries established in
Tertiary Institutions in the country with funding from
the Education Trust Fund (ETF),
  ii. Sixteen (16) Advanced Manufacturing Centres
(AMCs) in Universities across the country, which
includes nine (9) Universities in the NDDC States,in
collaboration with NNPC. This is in addition to those
currently in use in NASENI Development Institutes.

KW

QHP gt

8.16

7.53.081.9

81.9
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Figure 4: Component Parts of Crossflow Turbine

Figure 5: Local Manufacturing of Turbine in Indo-
nesia

Figure 6: Local Manufacture of Turbine in Kabul
Afghanistan

Figure 1: Typical Arrangement of Small Hydro
Power Station (Source: AHEC)

Figure 2: Crossflow Turbine

Figure 3:    Principle of Operation of Crossflow Tur-
bine
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Year of
Installation

Capacity 
KW

Cost per
installed KW

IRRCI% IRR% End-uses
(main end use cited first)

Sri Lanka cur con* Cur con
Katepola

1994
35 $2,181 14.7 8 No return Electricity for domestic end uses 

and services
Kandal Oya

1997
10 $3,115 15 9.3 10 6.9 Electricity for domestic end uses 

and services
Pathavita 2

1997
10 $2,203 32 16.3 6 3.1 Electricity for domestic end uses 

and services
Seetha Eliya

1983
60 $3,761 24 12.4 24 12.4 Tea factory. Electricity for domestic 

end uses
Nepal cur con* cur con

Barpak
1992

50 $2,345 33 27 22.8 17 Mechanical power (milling etc); 
Electricity for domestic end uses

Gorkhe 
(Rupatar)

1984-6

25 $714 42 32 17.4 4 Mechanical power (milling etc); 
Electricity for domestic end uses

Ghandruk
1985-8

50 $2,446 10.48 1 No return Electricity for domestic end uses; 
Mechanical power (milling etc);

Gaura
1987

25 $2,277 13.2 3 7.39 NA Mechanical power (milling etc); 
Electricity for domestic end uses

Peru cur con* cur con
Atahualpa

1992
35 $2,358 NA 17.5 14.5 Electricity for domestic end uses 

and services; Mechanical power
Yumahual

1998
11 $3,371 NA 17.6 14.6 Electricity for incubating plant

Pedro Ruiz
1980

200 $5,630 NA No Return Electricity for domestic end uses 
and services

Pucara
1986

2 x 200 $1,136 NA 7 3 Electricity for domestic end uses 
and services

Zimbabwe cur con* cur con
Nyafaru

1995
20 $3,307 Grant 8 NA Electricity for domestic end uses 

and services
Svinurai

1993
13 $715 Grant 48 20 Mechanical power only (grain 

milling)
Mozambique cur con* cur con

Elias
1996

15 $1,200 NA insufficient 
accurate data

Mechanical power only (grain 
milling)

Chitofu
1995

15 $1,233 insufficient 
accurate data

Mechanical power only (train 
milling

Table 1:  Summary of Financial Returns on Sample Small Hydro Plants Cost per KW including transmis-
sion (US$1998)

Source: DFID (2005)

Figure 7:  Efficiency Curves for T15 Crossflow
Turbine (Source: ENTEC)

3.5.2 Turbine Power Output
The power output of a turbine in a SHP plant is given
by:

Assuming the following data for a given site,
P

u  
= Individual Turbine/Generator output

Q
u 
= Design Discharge per turbine = 0.3m3/s

H
net 

= Design Head = 5.2m

g  = Efficiency of generator = 0.90

T = Efficiency of turbine = 0.70

belt = Efficiency of belt Drive = 0.95

For this site, a 10KW turbine would be ideal for
installation.

beltgTnetuu HQP   81.9

KW

Pu

2.9

95.09.07.02.53.081.9
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3.5.3 Efficiency of Crossflow Turbine
Specific speed is a constant for similar turbines. For
example, the efficiencies of the T-15 model of
crossflow turbines with specific speed of 60, 120
and 180 are given in Figure7. For a T- 15 Crossflow
Turbine with specific speed of 120 and a power
output of 100KW, the efficiency of turbine is 79%
(ENTEC, 2007)

3.5.4 Turbine Shaft Speed
For crossflow turbine, the value of the turbine shaft
speed N is given by:

where N
s
 is the Specific Speed of Turbine and H

net

is the Net Head

For a crossflow turbine specific speed of 180rpm
operating at a head of 5.2m, the shaft speed is:

3.5.5 Speed Transmission from Turbine to
Generator

Due to differences in the shaft speed of a turbine
and the operating speed of standard generators, it is
common practice to select a means of power
transmission from the turbine to the generator which
could either be a step-up or step-down in speed. It
is usually cost effective to use high speed generators.
The advantages of this are smaller size and lower
costs. This small size of the generator especially
reduces the space requirements in the power house
thus further reducing construction costs.

Using a 1000rpm generator, the speed ratio of the
transmission for a system with a turbine shaft speed
of 410.46rpm is given as follows:

Usually,
for speed ratios 1:1  up to 1:4
Direct Drive or Belt and Pulley Transmission
For speed ratios  1:4   up to 1:15
Gear Box Transmission

A belt and pulley transmission would therefore be
recommended for this particular system.

3.5.6 Runner Diameter
Crossflow turbines are usually produced with
standardized runner diameters. The standard runner
diameters for Crossflow T-15 for example are,
300mm, 400mm and 500mm. They are usually
selected from manufacturers charts based on head
and design flow of the SHP plant.

3.5.7 Runner Length/Nozzle Width
Each model of crossflow turbine has standard runner
length. For T3 model with runner diameter of
200mm, the standard runner lengths are: 50mm,
70mm, 90mm, 120mm, 160mm, 220mm, 290mm,
390mm, 520mm, 690mm, 920mm.

The Runner Length b
o
 is given by

where Q is the Design Flow; Q
s
 is the Specific

Discharge of Turbine; and H
net

 is the Net Head.

For a T3 model crossflow turbine with a specific
discharge of 0.15litres/sec, operating under a net
head of 5.2m and a design flow of 300litres/sec, the
runner length b

o
 is given as follows:

Hence from the available standard runner length,
b

o 
= 920mm

4.0 Collaborations with Other Stakeholders

Currently in Nigeria, some agencies are working tire-
lessly at making the deployment of SHP for elec-
tricity generation viable in Nigeria. The list includes,
amongst others: Energy Commission of Nigeria
(ECN), UNIDO Regional Centre for SHP (UNIDO
-RC-SHP), Rural Electrification Agency (REA),
Project Development Agency (PRODA), National
Directorate of Employment (NDE), Federal Minis-
try of Water Resources etc. NASENI is collabo-
rating with these Agencies and others not listedhere
to make electricity generation from Small Hydro
Power viable in Nigeria.

4.1 Collaboration with UNIDO
In the late 2007, UNIDO called NASENI to a

rpm

N
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2.5180
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S/N Methodology Activities Remarks
1 Capacity 

Building
International Training for 
NASENI engineers

 One Mechanical Engineer trained in China (2006-
2007)

 Two engineers (Electrical & Materials), China, 2008
 One Mechanical engineer, India, 2009
 Three engineers (Civil, Electrical and Materials) will 

conclude training in July 2009
2 Pilot Plant for 

SHP
Site selection  Ketti, a 10KW site in the Federal Capital Territory, 

Abuja was selected based on the Agency’s 
collaboration with UNIDO-RC-SHP

3 Turbine 
Selection

Turbine Selection Crossflow turbine was selected based on the following:
 Suitability for Hydrological data of most of the SHP 

sites  
 Enough technical data for design is available in 

Nigeria  
 Proper design with a wide range of heads and flows 

according to actual site conditions.
 Comparably low cost
 Comparably short delivery time.
 Easy installation
 Local fabrication, maintenance and repair feasible in 

Nigeria.
Computer Aided Design (CAD) 
of component parts of the 
turbine.

 All component designs completed
 All assembly designs completed

Definition of Production 
Standards for Total Quality 
Management

 Material selection completed
 Production method definition completed

Production of Manufacturing 
Layout

 Completed

Fabrication of Component 
Parts

 Materials for the major component part already 
procured

 Fabrication to commence in April 2009

Assembly of the Turbine and 
Laboratory tests

 Assembly to commence by end of May 2009

4 Production of 
Turbine

Installation at Pilot site and Test 
Running 

 Last quarter of 2009

Table 2a: Implementation of Project on Turbine Manufacturing

Table 2b: Proposed SHP Pilot Sites for Installation of Locally Manufactured Equipment

* Still requires detailed feasibility study

S/N Site/Community State/Geopolitical Zone Capacity 
(KW)

1. Ketti AMAC, FCT 10
2. Kwaita Kwali, FCT 10
3. Kurmi Daudu Bwari, FCT 10
4. Eboji Abaji, FCT 10
5. Obudu Cattle Resort Cross River/South-East 30
6. Ta Hoss Community Plateau/ 100
7. Ikeji-Ile Ijesha  Osun/South-West 15
8. Iguoriakhi Farm Settlement Edo/ 75
9.* Sabke-Mai’adua Katsina/ 150
10.* Kiri-Numan Adamawa 300
11. Ojumo/Oke-Odan Ogun 250
12. Ezilo Water Works Ebonyi 135
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S/N Description Qty Location
1. Spindle Digital coil winding machine with one 

size tension and nozzle. Type WH-7611 
2 PEEMADI-Okene

2. Spindle Digital coil winding machine with 
tapping device type WH-8001 

1 PEEMADI-Okene

3. Spindle Digital coil winding machine with tail 
stock type WH-7511

2 PEEMADI-Okene

4. Spindle Digital coil winding machine with one 
size tension and nozzle type WH-7611 

6 PEEMADI-Okene

5. Spindle Digital coil winding machine with tapping 
device type WH-8001

3 PEEMADI-Okene

6. Spindle digital coil winding machine with tail stock
type WH-7511

6 PEEMADI-Okene

7. Local Winding Machine 2 PEEMADI-Okene

8.
CNC lathe machine  type CKD 6150D/1500 2  SEDI-Minna

 NEDDI-Nnewi

9.
Vertical milling machine type VMC 750 2  HEDI-Kano

 SEDI-Minna

10.
Shaping machine type B6085 2  PEEMADI-Okene

 PEDI-Ilesha

11. Vertical milling machine type VMC 750
4  NEDDI-Nnewi

 SEDI-Enugu
 EMDI-Akure
 PEEMADI-Okene

12.
Electrical Discharge Machine type PDS-432CS 60A - 2  PEEMADI-Okene

 NEDDI-Nnewi
13. CNC Lathe Machine 1 PEEMADI-Okene

14.
Sheet Production & Type F Clay Brick Plants. 1 PEDI-I (Reverse Engineering)

15.
(EN) Lathe Fagor 8040TC Controller and 
Accessories. 

2  PEEMADI-O
 PEDI-I

16. Electrical Discharge Machine. 1    EMDI-A

17. Virtual Manufacturing Laboratory 1 NASENI-HQ

18. Pro-E Laboratory 1 NASENI-HQ

19. Vertical Milling Centres VMC 750 16 Universities Across the Country.

Table 3: List of Newly Acquired Equipment and Machinery at NASENI Headquarters and Development
Institutes

Stakeholders Meeting on the Local Manufacturing
of Small Hydro Power Equipment in the African
Region among other stakeholders. NASENI was
selected as the Host Agency and the Representative
of the Nigerian Government on the Project.
Crossflow Turbine has been selected for the first
production. The First Phase of the Project is expec-
ted to last for about 12 months from take off.

Turbines produced will be used to develop SHP
plants in selected communities in Nigeria and other
African countries.

UNIDO’s technical partner would train our local
engineers who will later train local fabricators for
mass production of the SHP equipment. This is
expected to spin-off Small and Medium Industries
on SHP equipment manufacturing.

This type of collaboration was carried out with an
indigenous Indonesian company few years ago (see
Figure 5). The company now manufactures Small
Hydro Power equipment for local use and exports
to the European Union (EU). This was possible
because:
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  i. UNIDO’s technical partner in the technology
transfer, a company from an EU country, awarded
a production license to the Indonesian company
  ii. Producing under license of an EU company made
their product acceptable to EU countries
  iii. Labour is cheaper in Indonesia as compared
with EU countries, hence lower production cost and
competitive pricing were achieved.

This collaboration will not only help Nigeria to save
foreign exchange that would have been used in
procuring the same equipment from overseas but
also generate foreign exchange through exports.

4.2 Collaboration with NDE
One important factor to the profitability and
sustainability of SHP schemes is utilizing the power
produced for productive or commercial purposes
rather than for domestic uses only. From an analysis
of recently installed SHP plant, it was noted that
electricity was available in a particular rural area but
could only be utilized in the evenings for lighting only.
This is due to the fact that no commercial activities
requiring electricity were carried out during the day
time. This amounts to a waste of power.

The National Directorate of Employment (NDE) has
identified this niche area and is set out to fill this gap
through its skill acquisition programmes. NDE has
conducted visits to some of the SHP sites and are
already coming up with programmes to develop
skills like welding, tailoring, GSM repairs, vulcanizing
etc. in these rural areas which is expected to utilize
the electricity during the daytime and also bring in
financial returns from the SHP plants. With financial
returns from the SHP plants and good management
these plants will become self-sustaining and
profitable.

5.0 Pilot SHP Plants

NASENI is also proposing the installation of Small
Hydro Power (SHP) plants in twelve sites/
communities in the six geo-political zones that have
been identified as having potentials for SHP, using
locally fabricated SHP equipment. The first pilot plant
to be developed is Ketti, a 10KW site in the Federal
Capital Territory (see Table 2b). These 12 pilot sites
exclude the sites for pilot plants under the NASENI/
UNIDO collaboration.

5.1 Installation of SHP Plants for Electricity
Generation in Rural Communities

Most of the proposed sites/communities for the
installation of the locally fabricated SHP equipment
are far from the National Grid. Bringing electricity
supply to them would offer the following benefits:
  i. Improved lifestyles of people in the local
communities
  ii. Spring-up of cottage and small scale industries,
leading to wealth and  job creation
  iii. Savings in the cost of extending the national
grid to these communities.
  iv. Increased effectiveness of Primary Health Care
Centres located in some of these communities
thereby improving health care services to the local
populace, etc.

One of the sites in the South-East geopolitical zone
with a capacity of 30KW will service two
communities; Kejiuku and Okwamu with a total of
67 households with a population of 651 people
(Men, Women & Children). Three of the four sites
in the Federal Capital Territory (FCT); Ketti (Abuja
Municipal Area Council), Kurmi Daudu (Bwari Area
Council) and Kwaita (Kwali Area Council) will
power three Primary Health Care Centres and a total
of 94 households with a population of 1,410 people
(men, women and children). The other sites require
Detailed Project Reports (DPR).

5.2 Ketti 10KW SHP Site
Ketti is a rural community under the Abuja Municipal
Area Council (AMAC), Federal Capital Territory,
Abuja with a population of about 30 households and
500 people. It has a Primary Health Care Centre.
The design of the turbine based on hydrological data
of the site has been concluded. The fabrication of
the turbine is in its early stage.

6.0 Conclusion

Nigeria has the capacity to produce Small Hydro
Power equipment. NASENI through its project on
the Development of Local Capacity for SHP
Equipment Manufacture seeks to prove this. The
equipment design for 10KW Ketti site has been
completed and fabrication is already at its early stage.
The knowledge that Nigeria can achieve this with
the attendant lower cost of these equipment is already
yielding good fruits. Already 50% of state
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governments in Nigeria have shown commitments
to deploying SHP for electricity generation using
locally fabricated equipment. Local manufacturing
of SHP equipment is thus making use of SHP
technology for electricity generation viable in Nigeria.
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