Solar chimney power generation project—The case
for Botswana
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Abstract

Import of a huge proportion of electrical energy from the Southern African Power Pool, and the
geographical location and population distribution of Botswana stimulated the need to consider
renewable energy as an alternative to imported power. The paper describes a systematic experimental
study on a mini-solar chimney system. Particular attention is given to measurements of air velocity,
temperature and solar radiation. The results for the selected 5 and 6 clear days of October and
November, respectively, are presented. These results enable the relationship between average
insolation, temperature difference and velocity for selected clear days to be discussed.
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1. Introduction

Botswana Power Corporation (BPC) oversees electricily generation, iransmission,
distribution and mmport [rom abroad. The Morupule electricity generating plant 1s the sole
electrical generating plant in the country. The laality 15 a coal-fired steam plant with a
maximum generating capacity ol [32MW. The plant employs an air-cooled condenser
system, owing Lo the shortage of a clean water supply lor an evaporative cooling system.
Although the same system 1s used the world over, 1t 1s believed that relatively high summer
air temperatures (above 33 °C) in most parts ol Botswana adversely allect the overall
performance ol the plant. Such observation is based on the lact that the water outlet
temperature rom the condenser is believed to be above 100°C.

It should be noted that presently the electrical system’s maximum demand lor the entire
country 1s around 402 MW, that 15, 270 MW more than the local generating capacity [10].
The data in Fig. | show the maximum electrical demand projected into the future to 2012.
It should be noted that the data lor 2005-2012, as shown in Fig. 1, are predicted data.

It 15 evident that the future demands Tor electrical energy in Botswana will continue to
mcrease. This raises several questions, the primary one being how the local power
generating company (BPC) plans to achieve the demand mentioned earlier. In response o
some ol the above observations, it 1s pertinent to mention that Botswana is a signatory Lo
the Southern Alrican Power Pool (SAPP), which was created in 1995 (SAPP annual report
2005). 1t 1s noted that some SAPP member states presently generate electrical energy above
their maximum demand. The data in Fig. 2 demonstrate maximum electrical generation
and demand levels lor selected SAPP member states.

Currently, Botswana's internal generation (at the Morupule coal-fired power plant)
satisfies only 33% ol its demand [11]. The country imports its additional electrical energy
requirements to meet 1ts maximum demand lrom Eskom ol the Republic of South Alrica
and NamPower ol Namibia. It 15 to be noted that the mstalled capacity and maximum
demand for power [rom Republic of South Alrica, are the largest among the SAPP
community. As ol 2006 its installed capacity stands at 42GW, while 11s maximum demand
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Fig. 1. Botswana's electrical system maximum demand and projection data. Sewrce: Southem African Power
Pool (SAPP) annual report 2005.





















