
LESOTHO OFF GRID WIND TURBINE
SYSTEM

Does solar PV affect the national grid of Lesotho?

Conclusions The impact of both solar PV and wind power plants on the national grid of Lesotho was

investigated. The frequency, voltage and rotor angle responses were observed after the fault was applied at

the substation with the lowest critical clearing time (CCT) under varying penetration levels of solar PV and

wind power generators.

How to estimate wind power potential over Lesotho?

Wind and Solar Resources Estimation In order to estimate the photovoltaic and wind power potential over

Lesotho,the Weather Research and Forecasting (WRF) numerical modelwas used. In particular,a specific

augmentation of WRF,the WRF-SOLAR  was adopted,which is based on version 3.6 of WRF-ARW .

What is the main power plant in Lesotho?

At present the Muela hydroelectric plantis the major power station in Lesotho with a total power of 72 MW

and it is accountable for almost the total energy production of the country.

Can a high resolution model predict wind and photovoltaic energy resources in Lesotho?

In this context the model was applied at high horizontal resolution (1 km) over Lesotho covering a temporal

period of 30 years, from 1989 to 2018, to provide a robust estimation of wind and photovoltaic energy

resources. 3.1.1. Modelling Setup and Data

Does Lesotho have a deficit in electricity production?

In fact,Lesotho currently has a deficit in local electricity productionthat could be significantly reduced by the

exploitation of RE sources abundantly available in the country (hydro,solar,and wind).

How can Lesotho benefit from a mini-grid?

The rugged hills and mountains of Lesotho's landscape often make the connection of many remote villages to

the national electricity grid very expensive; in such cases,some mini-grid solutions based mainly on

locally-available renewable resources become handy in provision of electricity for households and the local

businesses[5 ].
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The impact of both solar PV and wind power plants

on the national grid of Lesotho was investigated.

The frequency, voltage and rotor angle responses

were observed after the fault was applied at the

substation with the lowest critical clearing time

(CCT) under varying penetration levels of solar PV

and wind power generators.

This paper proposes a renewable energy hybrid

power generation system for one such remote town

of Semonkong, in Maseru district, Lesotho. The

study models, simulates and optimizes the hybrid

power system using the load profile of Semonkong

town and the available renewable resources data of

solar radiation, wind speeds and water flow rates

from 

Potential areas of SREP intervention might include

on-grid renewable energy technologies (hydro, wind

and solar), off-grid renewable energy technology

(small hydro, solar photovoltaic and hybrid

generation systems), capacity building in a?|
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The study should address the technical barriers so

that the greater adoption of renewable energy will

progress quickly in Lesotho, assisting in the

"take-off phase" by (i) mastering how to control grid

with renewable energy; and (ii) a?|

The goal of this work was to answer two questions:

1) to assess the electricity production expectation

from wind and photovoltaic resources in Lesotho, 2)

to investigate if there are areas of the country where

complementarity of solar and wind energy

production allows an optimal integration in the

electricity grid minimising intermittent 

The main objective was to find appropriate reliability

level required of a mini-grid system in Lesotho that

minimized the Levelized Cost of Energy (LCOE),

and at the same time, supplied a satisfactory energy

service. The goal was to determine the

cost-effective level to set for the energy reliability for

mini-grids in Lesotho, such that the
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The study models, simulates and optimizes the

hybrid power system using the load profile of

Semonkong town and the available renewable

resources data of solar radiation, wind speeds and

water

From a technical standpoint RE sources appear

particularly suited to the context of Lesotho because

of the scalability of technical solutions available for

energy production, that may range from large scale

on-grid plants to distributed off-grid solution as mini-

and micro-hydro, solar home systems (SHS) or

small wind turbines.

stand-alone solar photovoltaic (PV) systems

covering the majority of rural settlements, wind

power mini-grids and hydropower mini-grids

covering dense rural settlements. The total

investment required for Lesotho to attain universal

access to electricity by 2030 is

(C) 2026 Solar Energy Resources 4 / 6 Web: https://www.gebroedersducaat.nl



LESOTHO OFF GRID WIND
TURBINE SYSTEM

The study should address the technical barriers so

that the greater adoption of renewable energy will

progress quickly in Lesotho, assisting in the

"take-off phase" by (i) mastering how to control grid

with renewable energy; and (ii) lowering the cost of

renewable energy integration by saving the

investment on regulation reserve considering 

stand-alone solar photovoltaic (PV) systems

covering the majority of rural settlements, wind

power mini-grids and hydropower mini-grids

covering dense rural settlements. The total

investment a?|

the power stability of Lesotho electrical grid

considering both solar photovoltaic (PV) and wind

generation at Ha-Ramarothole and Letseng

respectively. The integration of IREGs involves both
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Potential areas of SREP intervention might include

on-grid renewable energy technologies (hydro, wind

and solar), off-grid renewable energy technology

(small hydro, solar photovoltaic and hybrid

generation systems), capacity building in both the

public and private sector and a funding facility for

private sector initiatives such as energy 
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