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The challenges are numerous and well-known. In an attempt 
to rise above the stress and meet the demand, additional 
coal-fired power plants are being built, placing the country in 

a less flattering position among the world’s largest carbon emitters. 
Alternatively, demand must decrease in order to balance pro-

duction. But the measures deployed are as annoying as they are 
inefficient – ie staggering price increases, controlled blackouts and 
energy buybacks. In addition, the increasingly concerning issue is the 
widespread energy theft as a result of the country’s social and eco-
nomic inequalities. Energy theft not only affects the energy supplier’s 
revenue, but it also has a negative effect on production planning. 

Technology offers smarter solutions

However, there are other ways to reach the goal of balancing energy 
production with demand. Smart metering technologies are being 
developed and offered with the purpose of integrating renewable 
energy into the energy distribution and 
enhancing the demand side management, 
which leads to concrete benefits for the 
consumers. 

One of the main problems of the traditional energy distribution is 
the lack of information from the consumer side. Load profiles based 
on monthly readings alone are not detailed enough for securing a 
stable supply of energy.

Through smart metering, a strengthened demand side manage-
ment becomes possible. A constant flow of consumption data from 
electricity meters in 15 or 30 minute intervals can help to secure a 
stabilised energy supply as well as a predictable billing.

Smart meters, an efficient communication infrastructure and a 
software programme to analyse meter data, are the requirements 
for a smoother and more efficient way of balancing energy produc-
tion with demand. For consumers, the improvement, which is being 
brought about by smart metering, is significant – as the previously 
mentioned challenges pose a great annoyance in their everyday lives.

Smart metering actually works as a lever to create a micro smart 
grid that will help to stabilise supply and assist consumers in estimat-
ing their consumption correctly. Via smart meters, exact load profiles 
are being generated in real time. Meter data is transmitted wirelessly 
and then processed in the software that helps to forecast demand. 

This operation makes it possible to plan the energy supply to specific 
areas, prevent blackouts and issue bills based on exact consumption. 

South African - Danish smart metering

Cooperation between Cape Town-based engineering company, 
Livewire, and the Danish smart meter manufacturer, Kamstrup, has 
resulted in a number of micro smart grids around South Africa be-
ing installed at schools, residential estates and shopping centres. 
All cases display a number of advantages for consumers as well as 
for suppliers. Energy awareness is strengthened, precise consumer 
profiles enable correct billing that lead to automatic savings, and the 
supplier’s revenue is secured as penalties are avoided.

At Nelspruit High School (situated in the Mbombela Local Munici-
pality area of the Lowveld, Mpumalanga, South Africa) intelligent sub-
metering of electrical installations has resulted in enhanced visibility 
of consumed energy – with an increased focus on energy-guzzling 

installations. Instead of just measuring 
the energy consumption as a whole via 
the main meter and then paying the bill 
according to tariff, the school chose - in 

cooperation with Livewire - to designate smart meters for the school 
facilities, boiler rooms, girls’ hostel, boys’ hostel, residences and 
vendors - in order to gain a clear picture of a very energy consuming 
installation type.

The sub-metering of the boilers should clarify if installing heat 
pumps could take out the boilers altogether. The result was that heat 
pumps can be used to heat up the water during daytime, but boilers 
are kept as back-up for peak hours. Additional metering provides 
more detailed information on the energy usage with the result that 
consumption peaks can be reduced and hence peak tariffs avoided.

Case study: Nelspruit High School

Nelspruit High School has 1 335 school children. The school facilities 
comprise school buildings, a sports recreation centre, a girls’ hostel, a 
boys’ hostel, residence flats and vendors. The annual energy for 2012 
was 1,5 GWh with a maximum demand of 400 kVA. Anyone wanting 
to save energy must know what they consume. 

Smart metering showcase 
– Nelspruit High School
By A van Jaarsveldt and G Delport (Livewire Engineering and Consulting) and G Skriver (Kamstrup)

As a member of ‘BRICS’, South Africa enjoys a significant position among the world’s booming economies. Unfortunately the prominent place 

is being followed by an increased demand for energy, which puts the energy production under stress.
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The energy management system at Nelspruit High can be divided 
into three main initiatives:
• Energy sub-metering with activity based costing – Kamstrup 

electricity metering.
• Real-time energy control to optimise the maximum demand – De-

velco Zigbee load control switches with RDAC maximum demand 
control.

• Energy Efficiency – hot water load control – Kamstrup heat meters 
with heat pumps

The 62 Kamstrup electricity meters and seven Kamstrup heat meters 
with different communication modules form the basis of the new 
metering infrastructure. The metering infrastructure is a combination 
of 3-phase and 1-phase meters using GPRS and Kamstrup’s Radio 
Mesh Network with GPRS concentrator/gateway nodes.

The GPRS network link on Livewire’s APN interface connecting the 
metering system to Livewire’s energy data centre situated in Cape 
Town. Livewire’s data collectors take care of the meter reading utilis-
ing the meter management with Kamstrup’s UtiliDriver interface that 
enables the integration of Kamstrup meters into the Liveview energy 
data store. Here are the energy data being processed, validated and 
interfaced to the energy billing system and the Liveview web portal.  
With the web portal, load profiles of each facility can be displayed 
for further analysis, and group reports can be compiled for energy 
re-allocation and display. 

Load profile of Nelspruit High School.

Abbreviations

BRICS - Brazil, Russia, India, China, South Africa
GPRS – General Packet Radio Service
RDAC – Remote Data Acquisition and Control
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 Boys’ hostel.

Data analysis: possibilities with Livewire software 
Categories of cost allocation

The school is divided into the following sub-categories:
• School
• Residences: All residences that receive an electricity account
• Huis Herman Davin – boys’ hostel (250 boys)
• Huis Mare – girls’ hostel (244 girls)
• School Vendors – vendors on the main school campus
• Unmeasured: All load not measured, due to cost and losses not 

accounted for, mostly consumption that can be allocated to the 
school, like pumps, or to the hostels, like street lights.

Method of cost allocation

From this information and from the separate meters for the different 
categories, the consumption and contribution to the demand per 
category can be calculated. The standard municipal tariff is then 
applied to each category. Table 1 summarises the cost as a result of 
the consumption:

Category Energy in 
kWh

Contribution to maxi-
mum demand in kVA

Contribution to utilised 
demand in kVA

Energy rate 
in c/kWh

MD rate 
in R/kVA

UD rate in 
R/kVA

Electricity 
cost in Rand

VAT 
included

Effective cost 
in c/kWh

School 24 989.81 190,32 210,53 52,00 86,00 56,00 41 151,64 46 912,87 187,73

Residences 21 863.01 32,60 36,06 52,00 86,00 56,00 16 191,73 18 458,57 84,43

Hostel (Herman Davin - Boys) 12 910.46 21,52 23,81 52,00 86,00 56,00 9 897,90 11 283,61 87,40

Hostel (Huis Mare - Girls) 23 686.57 62,33 68,95 52,00 86,00 56,00 21 538,33 24 553,70 103,66

School Vendors 3 882.81 18,56 20,53 52,00 86,00 56,00 4 764,90 5 431,99 139,90

Unmeasured 9 789.09 16,22 17,94 52,00 86,00 56,00 7 489,92 8 538,51 87,22

TOTAL 97 121.75 341,55 377,82 52,00 86,00 56,00 101 034,42 115 179,25 118,59

Table 1: Cost as a result of consumption.

The first comparison used is the ‘effective cost’. One can see that 
the school’s effective cost is the highest. The main reason is that 
the school contributes the most to the maximum demand cost of 
the school. 

The following pie charts show the comparison between the differ-
ent categories, for energy used, demand caused and cost calculated.

 

 

 

Trust in technology

Presented with this detailed overview, the school has not only become 
extremely aware of their energy consumption, but they also have a 
firm basis for taking action towards higher energy efficiency – such 
as partially exchanging boilers with heat pumps. 

Furthermore, the smart metering system is a capable instrument 
for handling the complicated South African tariff system. In order to 
avoid penalties it is essential to be tariffed properly. Electricity custom-
ers with only mechanical meters will usually have manual readings 
only 12 times a year - providing the minimum of information. Smart 
meters are read automatically once a day delivering data from 48 
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readings as the meters log a number of values concerning informa-
tion about consumption and events every 30 minutes. The detailed 
picture of the consumption pattern emerging from the frequent 
readings makes it possible to identify exactly the right tariff to apply.

Conclusion

Advanced technology assists consumers in not only acquiring an 
understanding of their consumption pattern, but also in coping with 
the tariff system. The intelligence shows in the fact that the system 
helps to make the right decisions based on a large amount of data. As 
in many other cases, it turns out to be much safer to trust technology 
than to trust people. The whole idea of implementing intelligence in 
the energy metering system is to eliminate the human factor and to 
benefit from more plentiful and more reliable data.
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