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IN MANY PARTS OF South Africa, pres-
sure management is by far the most important 
water demand management (WDM) interven-
tion and is often the fi rst to be implemented.  

Although it must be acknowledged that this is 
not the answer in every case, it is often one of 
the most cost-effective measures for reducing 
leakage and wastage that can be considered.   

South Africa was one of the fi rst countries in 
the world to adopt the principles of advanced 
pressure control, initially developed in the UK 
for its water industry in the early 1990s. The 
techniques used in the UK were fi rst presented 
in South Africa in 1997, and following a series 
of small pilot projects, the full-scale Johan-
nesburg Pressure Management Project was 
completed in 1999, involving the design and 
commissioning of almost 50 advanced pres-
sure control installations (Mckenzie, Wegelin 
& Rhoner, 2000).  Although this project was 
completed more than 12 years ago, the City 
of Johannesburg has since then been main-
taining and operating the equipment to ensure 

12 YEARS OF ADVANCED 
PRESSURE CONTROL

One of the most important interventions that should be considered when developing a 
comprehensive water demand management strategy for an area is pressure management.  

R McKenzie and W Wegelin from WRP examine an SA example.

that the benefi ts of advanced pressure control 
remain sustainable. One of the original control-
lers was recently serviced with a new battery 
– after eight years of continuous use. 

“We fi rst introduced advanced pressure 
control in 1998 and currently have over 30 
advanced pressure management installa-
tions, comprising more than 100 control valves 
equipped with various forms of electronic pres-
sure controllers. Advanced pressure control 
is an integral component of our overall WDM 
strategy and has been highly effective in man-
aging leakage in many of our high-pressure 
areas,” explains Etienne Hugo, general man-
ager: Operations at Johannesburg Water.

Following the success of the Johannesburg 
project, one of the most ambitious pressure 
management projects undertaken anywhere in 
the world was designed and commissioned in 
2001 in Khayelitsha for the City of Cape Town 
(Mckenzie, 2002).  At the time, this was the 
largest installation of its type in the world and 
was the forerunner of the even larger installa-

tion located in the Emfuleni Local Municipality 
(Wegelin & Mckenzie, 2005) – and both re-
ceived national and international recognition. 
The most recent large-scale advanced pres-
sure management installation in South Africa 
was commissioned in Mitchell’s Plain for the 
City of Cape Town in November 2008 and was 
the third large-scale pressure management in-
stallation of its type to be constructed in South 
Africa (Meyer, Wright & Englebrecht, 2009). 
Each of these three installations controls the 
supply of water to approximately 500 000 
residents from a single supply point. It is in-
teresting to note that South Africa is one of the 
few countries in the world where such instal-
lations are viable, owing to the nature of the 
water supply systems and the relatively high 
service levels.

Concepts of pressure management
Water supply systems worldwide are gener-
ally designed to provide water to consumers 
at some agreed level of service, which is often 
defi ned as a minimum level of pressure at the 
critical point: the point of lowest pressure in 
the system.  In addition, there may be certain 
fi re-fl ow requirements that can override normal 
consumer requirements. The systems are de-
signed to accommodate these pressure and 
fl ow requirements during the period of peak 
demand, which would normally occur at a spe-
cifi c time of day and during a particular month 
in the year. In other words, the systems are de-
signed to provide the appropriate supply vol-
umes and pressure during a very short period 
in the year and for the remainder of the time 
the systems tend to operate at pressures that 
are signifi cantly higher than required. Even 
within the same system, there will be areas 
of high pressure owing to topography and/or 
distance from the supply point, with the result 
that many parts of a supply area will operate at 
pressures signifi cantly higher than required in Figure 1: Typical pressure during peak demand periods
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order to ensure that there is suffi cient pressure 
at the one critical point.

Managing water pressures in a supply area is 
not a simple issue and there are a great many 
aspects to consider. The common factor in ev-
ery system is the fact that leakage is driven by 
pressure, and if the pressure is increased the 
leakage will also increase. If the water pressure 
in a system can be reduced, even for a short 
period during times of low demand, the water 
leakage from the system will be reduced.     

Many theories have been postulated to ex-
plain the pressure-leakage relationships in a 
municipal water supply system, with the fi xed 
area variable area discharge (FAVAD) being 
the most widely accepted approach.  Contrary 
to popular belief worldwide, the origin of the 
FAVAD theory can be traced back to a paper 
by Ledochowski (1956), who completed his 
research in none other than the City of Jo-
hannesburg. It is therefore very fi tting that Jo-
hannesburg should have been the fi rst city in 
South Africa to implement advanced pressure 
control on such a grand scale.  

In order to reduce leakage through pressure 
management it is necessary to reduce the wa-
ter pressure without compromising the level of 
service with regard to consumers and fi re fi ght-
ing. As mentioned previously, most systems 
are designed to provide a certain minimum 
level of service in the system during the peak 
demand period, as shown in fi gure 1. In this 
example it is assumed that a minimum pres-
sure of 20 m is required.

During the off-peak periods, which tend to be 
much greater than the peak periods, the sys-
tem operates at a water pressure that is sig-
nifi cantly higher than necessary, as shown in 
fi gure 2. In effect, there are long periods when 
there is signifi cant scope for pressure reduc-
tion and this is the basis on which the pressure 
management interventions are designed.

Reducing the water pressure in a system can 
be achieved in many ways, ranging from simple 
fi xed-outlet control valves to a variety of elec-
tronic or hydraulic controllers.  Over the past 
15 years, many new control devices have been 
developed, each of which offers greater sophis-
tication and intelligence than previous devices. 
Smart controllers have become even smarter, 
with several of the latest devices incorporating 
artifi cial intelligence and feedback loops.  

Without detracting from the latest advances 
in pressure management, it is critically impor-
tant for water supply managers not to lose fo-
cus on the real problem issues, as no piece 
of equipment, hydraulic or electronic, can 
replace a properly designed, well-managed 

and well-maintained network. Ensuring that 
boundary valves are closed or open on a regu-
lar basis, as per the network design, is often 
of greater importance than pressure control, 
which will in any event not operate properly 
when a pressure management zone has been 
compromised by the unauthorised opening or 
closing of boundary valves.

Summary
South Africa is one of the most progressive 
countries in the world with regard to the use 
and implementation of many forms of advanced 
pressure control. Since the fi rst large-scale proj-
ect was implemented by the City of Johannes-
burg in 1998, many other cities throughout the 
country have found out for themselves the ben-
efi ts that can be achieved through some form of 
pressure management. It is important to realise 
that it is not always necessary or appropriate to 
use the most sophisticated or expensive elec-
tronic or hydraulic controllers, and the ‘appro-
priate technology’ for a specifi c situation may 
often result in the use of the most basic (and 
robust) equipment. The selection of the most 
suitable form of pressure control will ultimately 
be based on many factors, including cost, tech-
nical expertise within the water utility, technical 
backup for the equipment, topography, leak-
age levels and the main source of leakage. It is 
therefore important for the water supply manag-
er carefully to select the most appropriate pres-
sure management equipment for each zone to 
provide a sustainable and effective solution.  
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Figure 2: Typical pressure during off-peak periods


