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Layout of the presentation 
 



• Energy is the lifeblood of worldwide economic 
and social development 

• South Africa is currently experiencing serious 
energy shortages 

• There is significant potential for the economical 
development of small, mini, micro and Pico 
hydropower plants 

• There are 284 municipalities and several water 
supply utilities 

• The City of Tshwane (the capital of South Africa) 
is in a fortunate position that there are a number 
of conduit hydropower opportunities due to its 
geographic location relative to the main water 
sources. 4 

Introduction 



The geographical characteristics of the City of 
Tshwane (CoT), see Figure 1, which is situated in 
the Gauteng Province (the economic hub of SA), 
allow for ample opportunity for the 
development of conduit hydropower. One of 
the main factors is the location relative to the 
main water sources, explained later in more 
detail. 
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Background 
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City of Tshwane/Pretoria, Gauteng 
Province, South Africa 



City of Tshwane, water is distributed through a 
large water system which includes 165 
reservoirs, 39 water towers, 10 863 km of pipes 
and more than 280 pressure reducing stations 
(PRSs). The latter operate at pressures up to 
250 m 
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Conduit hydropower potential in the City 
of Tshwane’s Water Distribution System 
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Available Energy 



Pilot Plants Owner Turbine  Capacity Type Island/Grid  

Pierre van Ryneveld City of Tshwane Crossflow 14,9KW Type2 Island 

Ethekweni Municipality Newlands 2 Pelton 96KW Type2 Island 

Bloem Water Brandkop Crosflow 2*1KW Type2 Island 

Annlin City of Tshwane Pump as Turbine 3*48KW Type1 Grid /Island 

Existing Conduit 
hydro power 
plants in SA 
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City of Tshwane bulk water supply  
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Distribution of sites 



Randwater Reservoir City of 
Tshwane 

reservoir’s FSL 
(m) 

ΔH 
(elevation 
difference) 

(m) 

Supply 
line* Name 

Full Supply 
Level (FSL) 

(m) 
1 Klipfontei

n 

1693.8 1160.0 533.8 

2 Esselenpa
rk 

1616.4 1419.0 197.4 

3 Vlakfontei
n 

1662.7 1404.7 258.0 
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City of Tshwane bulk water supply 
(pressure difference) 



• As the water enters the CoT area the excess 
pressures need to be dissipated, usually by 
means of Pressure Reducing Stations (PRSs) 

• these water supply/distribution systems can 
instead be equipped with turbines or pumps 
as turbines 

• The capacity of hydroelectric installations can 
vary to suit the application for the amount of 
power to be generated or needed 
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Conduit hydropower potential in the City 
of Tshwane’s Water Distribution System 



Classification type for City of Tshwane 
(CoT), energy produced: 

 • Type 1 - Installation is seen as a commercially viable hydro 
power installation which augments the city’s electricity system. 
Output would be grid connected. The supply voltage and 
frequency will be determined by the existing grid. 

• Type 2 - This application is to supply electricity for consumption 
on the Reservoir/Pressure Reducing Station (PRS) sites. Output 
would be an island installation. The output can vary from 
250/420Volt AC at 50 Hz to 12/24 Volt DC. 

• Type 3 - Installation is an inline turbine installed into valve 
chambers or at specific locations in bulk pipelines. This 
application is to supply energy to control systems, security 
systems, monitoring systems and telemetry. 

• Type 4 – Low head installations with the output an island type 
installation. The output can vary from 250/420Volt AC at 50 Hz 
to 12/24 Volt DC. 
 



Type 1- CoT Annlin PAT Installation 

 
Installation is seen 
as a commercially 
viable hydro power 
installation which 
augments the city’s 
electricity system.  
 

Grid connected. 
The supply voltage 
and frequency will 
be determined by 
the existing grid. 
 



Layout of the Annlin Type 1 Installation 



Chamber of the Annlin Type 1 Installation 



PAT inside the Chamber of the Annlin 

Installation is seen as a 
commercially viable 
hydro power 
installation which 
augments the city’s 
electricity system.  
 

Grid connected. The 
supply voltage and 
frequency will be 
determined by the 
existing grid. 
 



Pierre van Ryneveld Type 2 installation 



Reservoir layout 

Figure 4: Pierre van Ryneveld Reservoir layout 



        

Pierre van Ryneveld installation 

Type 2 Crossflow generator 

This application is to supply 
electricity for consumption on 
the Reservoir/Pressure 
Reducing Station (PRS) sites. 

Installation can be an island 
type installation or can be grid 
connected. An island 
installation will be of a 
synchronized design. The 
output will be 250/420Volt at 
50 Hz.  



Pierre van Ryneveld installation – 

Crossflow type 2 installation 



Type 3 Installation 

Installation is an inline turbine 
installed into valve chambers 
or at specific locations in bulk 
pipelines. This application is 
to supply energy to control 
systems, security systems, 
monitoring systems and 
telemetry.  

An island installation. The 
output can vary from 
250/420Volt AC at 50 Hz 
to 12/24 Volt DC. 



Pierre van Ryneveld installation 

Type 3 Turbine- Chamber layout 
 



Pierre van Ryneveld installation 

Type 3 Turbine- Chamber layout 



Type 3 Turbine- 

 

 

  



Type 3 Turbine- Chamber layout 

 



Type 3 Retrofit Turbine Installation 

and Chamber Layout 

  



Type 3 Turbine- 

 



Type 3 Turbine- 

  



Type 3 Turbine- 

 
 



Type 3 Turbine- 

 







Type 3 Turbine-Installation and 

Testing 

 



Type 3 Turbine- Typical Results 



Type 3 Turbine- Typical Results 



Type 3 Turbine- Typical Results 



Type 3 Turbine- Typical Results 



Conclusion 

 

  

The presentation reflected retrofit Pico closed conduit inline hydro turbines.  

The concept is functioning as predicted in the hypothesis and the analysis of the 

data is evident the turbine is feasible, sustainable and reliable.  

The practicality and feasibility to modify a spool piece from an existing PRV 

installation and retrofit a Type -3 turbine into the pipe section is proved to be 

successful.  

Although an important note is the power generation from the water distribution 

system will preferably be done from a secondary supply in the water distribution 

system and not in the main water supply line to limit interruptions due to hydro 

power activities. 

The output that was generated has a relative low efficiency. The efficiency did 

not matter as the demand of energy needed was less than the supply generated.  



Questions 

 

 ? 


