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I. INTRODUCTION
Electrical energy demand in South Africa and other
developing countries is expected to rise significantly by the
year 2020. This increase in demand requires an upgrade and
expansion to the current electricity generation and
transmission system. Considering the S-curve phenomenon
[4], the maximum demand in South Africa is expected to be
between 38 GW and 58 GW by the year 2020. South Africa
has experienced a shortfall in electricity in recent years for
several reasons. In 2004 Eskom acquired permission to build
new power stations. Eskom is currently building new
generation capacity and refurbishing old power stations that
were mothballed. It is expected that this expansion will add
another 17GW by 2014. During this period there is a
possibility of occasional blackouts in South Africa [5].
Power rationing (blackouts) can be avoided if electrical
energy consumption can be reduced.
During last few years Wits University has begun
expanding its capacity in terms of research and teaching
facilities and building infrastructure to host increasing
numbers of students. The university is also equipping its
research laboratories with more advanced equipment [1].
This expansion is one of the reasons for the high demand in
electrical energy consumption at Wits. From October 2008
to September 2009 Wits’s electricity cost was tens of
millions of rands. The monthly breakdown of this
consumption is shown in Fig. 1. With the increase in

electricity prices the total cost is expected to reach hundreds
of millions of rands per year very soon.
II. IMPACTS OF ENERGY CONSUMPTION AWARENESS
CAMPAIGNS
A literature survey conducted by Darby [2] on energy
metering, billing and direct displays showed that many
electricity consumers are not aware of their electrical energy
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Abstract- Electricity demand is rising significantly in
South Africa. In recent years South Africans have
experienced a serious shortfall of electricity and Eskom
is now building new power stations to compensate for
this shortfall. Wits University consumes a large amount
of electricity, costing in the tens of millions of rands for
the period 2008, 2009. In the following paper a demandside management system is proposed which can help
reduce electrical energy consumption at Wits University.
The proposed system is in its design phase and it is
expected that the first part of the system will be ready by
the end of 2010.
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Fig.1: Electricity consumption cost from October 2008 to September
2009 at Wits University

consumption. This opacity of information is one of the main
reasons that so much electrical energy is wasted. The report
in [2] shows that consumers who were provided with direct
feedback about their electrical consumption responded
promptly and were able to reduce their electrical energy
consumption by 5-15%. Indirect and historic feedback has
been shown to also help consumers to save up to 10% in
their electrical energy consumption.
The consumer’s involvement in electrical energy
awareness campaigns can help in achieving electrical energy
efficiency. Consumers are found to be responsive when they
are provided with their electrical energy consumption
details. They then act accordingly to reduce their electrical
energy consumption [3].
In order to enable consumers to respond, the electrical
utility needs to provide the amount of electric energy that
consumers are consuming and the cost associated with that

consumption. This encourages electrical energy consumers
to change their electricity usage profile.
III. PROPOSED SOLUTION
At Wits University there is currently no means by which it
is possible to determine the consumption of electricity in
each building. As such, the consumption curve frequently
exceeds the cut-off limit. Wits University is on a maximum
demand tariff and, if the amount of consumption exceeds a
certain level the University pays a penalty for their excessive
usage of electrical energy. This excess use of electricity
costs more than the standard electricity tariff. Such a
situation brings about the need to have an energy
measurement and management system. This will allow the
university to effectively manage its electrical energy
consumption.
In proposed demand-side management system to the
above-mentioned problem, Wits University has installed
smart meters in all the buildings (as showed in Fig. 2). The
proposed system will have two different modules or
applications as described below:
i. Alert application
The alert application is responsible for monitoring
electrical energy consumption from incoming feeds.
These meters are connected to each sub-station at Wits
University. The application will read data in real-time
from the connected meters and will predict the expected
level of electrical energy consumption during the next
thirty minute period. This prediction can help
management understand if consumption will exceed the
cut-off limit. If it is determined that it will, management
will have the option of pre-emptively shedding load on
campus, or switching some load to onsite generation
sources. This demand-side management application can
help reduce the likelihood that the cut-off limit will be
reached which, in turn, will prevent penalty costs from
being incurred.
In order to facilitate a rapid pre-emptive response, alerts
will be delivered via SMS (Short Message Service) to
the appropriate parties. In future phases of the project, it
is envisioned that users will be able to exercise demandside control directly from their cell phones which will
integrate with the university’s building management
system (BMS). Through the BMS a user will be able to
control a building’s air-conditioning units, geysers and
so on.
ii. Energy Consumption Awareness Application
The purpose of this application is to display the
electrical energy consumption details on publically
mounted screens outside each building. These screens
will show the overall electrical energy consumption on

campus in real-time. Feedback in form of historic data
based on the previous day’s consumption pattern will
also be displayed on these screens. This will hopefully
encourage consumers on campus to start reducing their
electrical energy consumption. Research has shown that
such feedback can help reduce electricity consumption
up to 10% [2]. A savings of 10% will significantly
reduce electricity bills. The advantage in avoiding
reaching the cut-off limit will only become visible once
the system is fully operational and deployed.
CONCLUSION
The demand for electricity is increasing significantly in
South Africa and within Wits University. The university has
spent tens of millions of rands on electricity during the last
year. This is expected to increase to hundreds of millions
with increases in electricity prices. A demand-side
management system is proposed, which makes use of
cellular technology to alert university management to take
pre-emptive action in order to avoid penalty costs for
excessive electricity consumption. The system will also be
used to inform the university community about their
consumption.
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Fig.2. Demand-side Management Physical System Architecture

