EL LEGAL AND REGULATORY INDICES SNAPSHOT: SSA Transmission Network
Structures, Interconnections, and Grid Integration of Renewable Energy Source

Is the grid receptive to RE

Are RE sources currently fed

Countr What is the structure of the Transmission grid and network??
4 9 sources? (yes/no)? into the grid? (yes/no)3
Swaziland Country-scale transmission occurs via a 132 kV and 66 kV grid distributing to 11 kV lines, thus making its
(Eswatini) structure looped
There are two looped grid-systems: the 90 kV national grid and the 225 kV supranational grid, together
Senegal ) pec @ Y g P g g Yes Yes®
totaling about 13,000 km.>
In terms of technical characteristics, the transmission network of Niger is a loop system, however there are
Niger plans to upgrade the 66kV transmission line to a full 132 kV loop that connects four main high voltage and Yes Yes?®
medium voltage substations supplying Niamey and the Western Grid.”
The electricity grid makes use of a loop network configuration which has different sources of electric power
Botswana . Yes Yest?
generation connected to the feeders, and they form a closed loop.°
. The electricity grid consists of a looped transmission network with 330 kV lines and one 400 kV line. The
Zimbabwe o - . . ] . Yes Yes!?
grid is notably interconnected with Mozambique, Zambia, Botswana, and South Africa.!
Burkina Faso The national network in Burkina Faso is interconnected-*3 Yes Yesi4
The electrical grid has both an interconnected and looped structure. It is made up of two lines making
it possible to evacuate the energy produced by each plant with the possibility of postponing transit from
Central African one plant to another subject to certain constraints; two production source stations known as evacuations Yes Yesi6
Republic or elevators connecting the production units to the lines; two source distribution stations known as step-
down stations for supplying the distribution network; and a line interconnecting the two distribution source
substations.*>
. The electrical grid has an interconnected structure and is made up of high voltage transmission lines,
Guinea . . ) . Yes Yes!®
interconnection stations and substations.!”
The transmission lines total route length is 2,395 km of which 1121 km are operated at 66 kV and 1274 km
. are operated at 132 kV. The lines are constructed on both wood structures and steel structures. These lines
Malawi . . Yes Yes?°
in its looped structure, transmit bulk power at 66, 000 volts and 132, 000 volts, and feed power to over 70
transformers which are located at 39 substations in the country. *°
There is an interconnected transmission grid and distribution network with grid voltages ranging from 30kV
Mali g 9 9 g9ing Yes Yes??
to 225 kvt
The transmission grid is interconnected in structure and comprises High Voltage lines.?* There are 108
Uganda substations with different transmission voltage ratings throughout the country, with Kawanda, Kiba, Oriang, Yes Yes?*
Ayago and Karuma (under construction) having 400 kV transmission lines.
The transmission lines are looped and currently aggregated within each region of the State to increase
South Africa . . P ¥ aggreg g Yes Yes?
transmission efficiency.?®

The simple radial network is an accurate representation of rural networks in Benin. However, a

Benin radial network is a poor representation of the distribution network in larger urban areas, where loop
configurations are more prevalent.?”
The grid network in Chad which uses a radial network configuration for its transmission and distribution
Chad only covers one-third of the surface of N'Djamena, the capital. 2° This results in frequent outages. There

is only one power source for a group of customers, and thus a power failure would interrupt power in the
entire line which must be fixed before power can be restored.

Comoros

Comoros’ power system is radial, consisting of one subsystem for each of its three islands (Grand Comore,
Anjouan and Moheli) without any interconnection between them.3!




Djibouti

The structure of the grid is radial as the distribution system comprises 20kV radial circuits emanating from
the main substations in the country.33

The network configuration employed in the transmission and distribution grid of DRC is radial and as such,

DRC
there is a complete outage when one of the major feeders are disconnected.3
The present electrical medium voltage distribution system in the country has primarily a radial structure.
Eritrea For conversion to a new voltage level of 15kv with minimal outages for the individual customers, the radial
structure is not optimal, because a complete feeder, or major parts thereof have to be disconnected during
the upgrading of the MV lines.?”
Currently, the interconnected radial grid system is composed of low voltage in 0.4 kV and medium voltage
Gambia (MV) in 11 and 33 kV with just 5 transformers. In addition, technical losses are mainly due to overloaded
substations and a weak distribution network.3°
Mauritania The transmission network of the electrical grid is radial and built around the main centers of demand.*
Rwanda The transmission network is composed of 30 sub-stations with both high and medium voltages, and it

consists of radial or networked types.*

Sao Tome and
Principe

In terms of technical characteristics, the electricity transmission and distribution grid in S3o Tomé has an
estimated radial network of 203 km of MV grid of 30 kV and 300 km of low voltage. The transmission and
distribution of electricity in Sdo Tomé and Principe is done on the same route, that is, the same medium
voltage transmission grid serves as the distribution. In this case, electricity transmission and distribution
are merged, and there are transforming stations in derivation in the transmission line, thus making the
electricity system quite complex and the national electricity grid difficult to manage.#

Sierra Leone

In terms of technical characteristics, the distribution networks in Sierra Leone, within Bo and Kenema
are principally radial networks which emanate from a single substation in the centre of the city.
Thus, the national grid is unable to meet electricity demand.#’

Somalia

In Somalia, the system of delivering electrical energy to users comprises a network of isolated distribution
grids with isolated generation providers. These island networks are anchored to specific urban centres with
dedicated electricity service providers. Each electricity service provider owns and operates their complete
generation-distribution-customer-revenue chain using a radial distribution island network.*°

South Sudan

The electricity grid comprises of a radial electricity grid, commercial center networks in Juba, Malakal, and
Wau; and rural mini grids in Yei, Kapoeta, and Maridi.>!

Togo

The transmission network is radial and comprises transmission lines ranging from 50 kV to 300 kV.>3

Cape Verde

In Cape Verde, some of the transmission/distribution systems on the islands in Cape Verde are radial, while
the systems on the Maio and Fogo islands form a loop with increased reliability.>®

Equatorial Guinea

The Electricity Company of Equatorial Guinea (SEGESA) provides electricity, and it operates the country’s
two small electricity radial transmission networks, which comprise approximately 80 miles of high voltage
lines.>”

The transmission system features a radial network structure.>® Overloading and failure of distribution lines
owing to external pressures such as trees, animals, and wind cause power outages. Because there is no

Ethiopia
P alternative electrical source when the radial distribution network fails, the whole power system network
experiences a blackout.
Gabon In terms of technical characteristics, the transmission and distribution grid of Gabon operates a radial
system.®?
Ghana The transmission and distribution network has a radial network configuration. Thus, there are high loss

rates in the country caused by long distances between power plants and customers.53

Guinea-Bissau

The networks in Bissau are built in radial antenna structure and without backup.®

Ivory Coast

The low voltage distribution network is a radial system. In the case of an overhead system, bare
conductors were used previously, however, recently they are being replaced with covered conductors. The
basic medium-voltage distribution system is implemented as the loop system or spindle system.®’

The transmission system configuration is a radial system, and it is fed from two generation stations and

Lesotho
connected to South Africa at two supply points.®®
Liberia The electricity grid is radial in structure,’ and it serves less than one percent of the city’s population.
The electrical system of Madagascar consists of three interconnected radial networks which account for
Madagascar
70% of the total load of the country.”
Mauritius The transmission lines form a ring system and one radial feeder supplying the southern areas of the

island.”>




Mozambique

The transmission system in Mozambique applies single radial configuration with three separate networks
which cannot meet the required demand for electricity.””

Namibia

The grid is mainly interconnected but also comprises single line radial feeds to help with continuity of
supply while line breakers are maintained.”

Zambia

The configuration of the electricity infrastructure in Eastern, Western, Southern and Northern provinces
is radial.®* Due to the radial nature of the network in the regions and the fact that power to the region is
transmitted over a long distance, the regions usually suffer depressed voltage during peak periods.

Nigeria

Nigeria operates a radial transmission network configuration. The radial network is unreliable, and it
contributes to a high number of system collapses.®3

Republic of
Congo

The network configuration for transmission and distribution grid is radial, however there are proposed
projects to construct an electric loop in the country through the World Bank.8>

Seychelles

The Seychelles electricity grid also consists of two radial separated systems of 77 MW in Mahé and of 16
MW in Praslin and La Digue, respectively.®”

Sudan

The electricity grid comprises radial transmission and distribution lines ranging from 66 kV to 500 kVv#&
which need extension and rehabilitation.®®

Tanzania

In Tanzania, power is distributed to the cities via a radial type system. The Tanzania power transmission
network consists of 400 kV as the maximum voltage, with 220 kV, 132 kV and 66 kV following. Three
Hydro power plants supply the power through 220 kV transmission lines to three directions: East west,
North west, and South west.??

Regarding the make-up of the electricity grid, Angola’s transmission infrastructure is radial and made up
of three separate major grid systems (northern, central, and southern), in addition to isolated grids in the
east.”

Burundi

Burundi operates a radial network configuration, and this has led to poor performances and the grid is
unable to meet demand of rural areas.®®

Cameroon

The electrical system of Cameroon is made up of three separate (radial) but internally interconnected
grids.®®

In terms of technical characteristics of Kenya, the distribution network operates a radial distribution circuit.
The distribution network has four bulk power sources feeding 66kV radial distribution lines which feed
various load centres.1%




DISCLAIMER

The devised method of data representation and the mode of populating the figures and
information in this snapshot document is not premised on and does not in any way imply

the opinion of International Organizations, Ministries, Governmental Bodies and Regulatory
Entities of SSA countries, relating to the legal status of the country, the territory, boundary, or
delimitation of the country’s frontiers.
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