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Please note that the savings and therefore payback periods of the interventions contained in this docu
were calculatedisingthe current tariff ratefor the industrial and commercial sector @33c per kWHThe
exception is the section orestaurantswhich used a tariff rate of.85c per kWh)We acknowledge that the
savings are likely to increase and the payback periods decrease with the impending tariff rate increase
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South Africaisinan ENERGYCRISIS! The widespread electricity supply interruptions of late 2007 and

early 2008 caused major impacts on all sectors of the economy - and will continue to do so for the next

few years. This situation was created by an increase in demand for electricity from the growing South

African economy combined with the failure of Eskomds el ectri city tognatchethisati on ¢
increase in demand. In response to frequent blackouts caused by demand for electricity = exceeding

supply, load-shedding was implemented as an emergency response measure.

Although billions of Rands are being spent in an effort to rectify the problem through increasing
electricity supply capacity in South Africa, the only short -term solution is to reduce and shift the
current demand to meet the national supply capacity (with a reasonable reserve margin in place). In
order to reach the required reducti  on, all sectors of the economy have been tasked with reducing their

electricity consumption by 10-20 %.

Every one of us is responsible for doing whatever we can to reduce our electricity consumption, as this

will help to limit the need for load -shedding, with its inevitable negative impacts on business

productivity, profits and job security. Over and above this, all businesses should be working towards a

future of reduced electricity use, as South Afrilkads el

over the coming years.

The aim of this Guide is to help all commercial and industrial electricity users to play a positive role in
saving electricity by providing practical , cost-effective technology and behavioural interventions . Case
studies are used to show how the recommended technologies have already been applied by businesses

here in Durban, and the costs and savings that are involved .

THE ECONOMICS OF SAV ING ELECTRICITY ARE  SIMPLE

The profitability  of a business is basically the difference between revenue and costs. For nearly all
businesses electricity is a cost, so any decrease in the amount of electricity consumed should result in

an increase in nett profit , provided that the investment in the electricity saving intervention pa ys itself
off over a reasonable period of time . As many of the case studies in this Guide show, some of the most

effective interventions have been f  ree or required very limited capital investment



Many of the case study businesses reduced their electrici ty consumption by improving the efficiency of
their production processes or reducing wastage . The drive to improve production efficiency is being lead
by companies, such as SAB, Mondi, and Toyota , with headquarters in countries such as Japan, Germany
and the United Kingdom. In many cases, these companies are required to implement a sustainability

strategy which strives towards continuous resource efficiency and waste minimization.

If electricity is considered a production cost, an y increase in electricity tariffs will negatively impact on
the profit margins of a business. This is a problem many businesses in South Africa may face in the near
future as Eskom have proposed substantial increase s in their tariffs for the next five years to fund
maintenance of existing infrastructure and to expand their generati on capacity. Since 2007, electricity
tariffs in the eThekwini Municipality have increased by approximately 53%, and similar ly significant

electricity price increases can be expecte d over the next few years.

It is important for businesses to ensure that they are on the correct tariff structure as there are
various options available for residential, commercial, and industrial users. Bulk supply tariffs are also
available for large el ectricity consumers. More information on tariff structures in Durban is available at

www.durban.gov.za/durban/services/electricity

However, a structural change to the suite of tariffs will soon be effected to align them with the
restructured Eskom Megaflex tariff. As part of this restructured tariff, b usinesses can expect the
introduction of commercial "Time of Use" (ToU) tariffs which will increase the price of electricity
during peak periods and reduce prices during off -peak periods. The main driver behind these tariffs is

to incentivise the shift ing of electricity demand away from peak periods, to help ensure that supply can

meet demand. In this way, businesses that shift their electrical load to off -peak periods will benefit
from | ower electricity bills whilst those that dondot, wi
Given the expected Eskom electricity price increases, it is in the i nterest s of every business to not only

look at ways to reduce their electricity usage, but also to periodically review their consumption patterns

and ensure they are on the optimum tariff ~ package.

Eskom is also proposing the implementation of a Power Con servation Programme (PCP) to regulate and
force electricity -intensive businesses to meet set targets for mandatory savings. The PCP, which is to

be backed by legislation, is meant to compel large electricity users to make a real reduction in their


http://www.durban.gov.za/durban/services/electricity

demand for electricity , as very little progress has been made with the current system of voluntary

reductions of 5% to 10%.

Eskom have also proposed a punitive pricing tariff structure which will be used to enforce the agreed
allocations for mandatory savings. It is proposed that the steeply inclining block tariff structure
consists of the following four bands:

1. In the "allocation" band, a consumer would pay the normal industrial tariff of about 25c/kWh, or
whatever the regulated tariff would be determined at.

2. Int he "control band", a consumer which exceeds their allocation by between 1% and 2,5% will be
charged R 2,80/kWh for that additional consumption. This cost is expected to partially cover
the running costs of the expensive diesel -fuelled open -cycle gas turbines (OCGTS).

3. Consumers which exceed the "control band" by less than 10% above the agreed allocation level
will be charged at a so -called "disincentive tariff" of R 4,80/kWh. This cost is expected to fully
cover the running costs of the OCGTs.

4. Inthe "punitive band", consumers which exceed their agreed allocations by more than 110% will
be levied with a tariff of R~ 9/kWh.

Given the proposed tariff increases and punitive tariffs, many businesses will have to seriously consider
reducing their electrici ty consumption in order to avoid significant increases in their operating costs or

profit losses.

| T 6ASSOCIALLY RESPONSIB LE APPROACH

At present in South Africa, our use of coal -fired power stations to produce electricity is contributing

significantly t o global climate change through the release of greenhouse gases. We are compromising

the opportunities for our own children to live on a healthy, productive planet. We are also placing at risk

the worl dds poorest nations, vmeating fthaircf@od decurity neels livingg c hal | e
through more violent natural disasters and increasing health problems as a result of poor air quality

from the burning of fossil fuels.

This image of the earth taken from out of space initiated many of the
environmental movements, such as sustainable development, which are still
evident today. This image shows that we all share the same planet and
that our actions affect not only people in the current generation, but also
those of future generations.

www.echoesofapollo.com



The 1960s will be remembered as an important turning point in the way people value the earth and the
natural environment. This is in part due to this photograph of the earth taken from space, which shows
that we all share the same planet , and that its natural resources are not infinite, but can and will
eventually run out. It is these ideas which culminated in the concept of sustainab le development, or the
TRIPLE BOTTOM LINE, which is often ref erred to in company policies or strategies. So what is
sustainable development? It is basically an idea

way that negatively impacts on future generations.

Evidence of global warming and climate cha nge are already evident with the changes in weather patterns

and increase in frequency and intensity of natural disasters, such as the 2007 storm surges in Durban !

Eskom will continue to generate the majority of its power using coal-fired stations for several more
years. The socially responsible approach of any human being or business in South Africa right now, is to
reduce their consumption of electricity and | ook

possible.

! Please see Climate Change. What Does it Mean for e Thekwini Municipality? — at
www.durban.gov.za/durban/Municipality/environment _ for more information.
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Y OU 0 REROTECTING THE ENVIRONMENT

South Africa is dependent on coal for the production of electricity , Which is a precarious situation given
that our coal reserves are projected to only be able to last another 200 years at most . The use of coal

to generate electricity also has a significant impact on the natural environment:

Mining

1 When mining for coal, several greenhouse gases, such as CO , and methane are released, which
contribute to global warming and climate change.

1 In many coal mines, pyrite (iron sulphide) is exposed to water and air, forming sulfuric acid. If
the mine tailings are not correctly managed, sulphuric acid draining into water courses may
result in drastic increases in acidity and killing of fish, plants, an d animals.

i Strip mining is often used to mine coal which results in the removal of natural vegetation,
displacement of wildlife, and permanent change in landscape.

1 The mining of coal also has a detrimental impact on quality and quantity of groundwater an d

surface water reserves.

The mining of coal often has a significant and

permanent impact on the landscape character.

www.socioeconomics.files.worldpress.com

Burning Coal

1 The burning of coal in the power stations may also result in acid rain as the sulphur dioxide and
carbon dioxide react with water molecules in the atmosphere to produce sulphuric acid and
carbonic acid. These corrosive substances have a significant impact  on vegetation, wildlife, and
even infrastructure.

1 In addition to sulphur dioxide and carbon dioxide, several other toxic substances, such as
hydrogen oxides, also released. These substances can have a significant negative impact on
human health.

1 The waste products of burning coal, such as fly ash, bottom ash, and boiler slag, contain
radioactive isotopes, such as uranium and thorium, and heavy metals, such as arsenic, lead, and

mercury, which are not only dangerous to wildlife, but also humans.



WwWWw greencon.co.za

There needs to be a serious commitment from business and government to shift towards cleaner
electricity sources, such as solar, water, and wind. Due to economies of scale, it is not economically
feasible to replace all the coal -fired stations with a greener alternative in the short -term, but a gradual

phasing out of dirty technologies must occur in the medi  um to long term.

This Guide is divided into several sections.

1. Next up: Electricity basics 8 basic terminology is explained .

2. Then: Electricity -saving case studies are presented . This section is divided into seven sub -sections
based on different kinds of commercial and industrial buildings and operations, namely: industry,
offices, retail facilities , hotels, lodges and B&Bs, restaurants, and educational facilities

3. And then: A generic process for identifying and implementing ele  ctricity saving interventions within
an organization.

4. Lastup: Anindex to assist you in finding various electricity -savings technologies discussed in various

parts of this Guide .



Kilowatt hours (kwh) :

0 Electricity consumed is measured in kilowatt hours (kwWh). A kWh is calculated by multiplying the
number of watts (W) or kilowatts (kW) an appliance / machine uses by the number of hours used.
For example, to calculate the kilowatt hours of 100 W lightbulb you need to:

1. Covert the watt rating to kilowatts. As a Kilowatt contains 1000 watts, the number of watts of
the lightbulb  should be divided by 1000 (i.e 100 W /1000 = 0.1 kW).

2. Multiply the kilowatt rating of the lightbulb by the number of hours it is used (i.e. 0.1 kW x 10
hours = 1 kWh per day).

Demand Charge:
a Some electricity tariffs include a oO0demand charged as an atthedchalgec os't
for electricity consumed (i.e. kWh)?. The demand charge is based on the maximum amount of

apparent power * required by the business, measured in kVA.

Power Factor:

a Power factor is the ratio of power consumed in kW to the apparent power required in kVA.
Ideally, the kW should be as close to the kVA as possible if a business is on a tariff which
includes a demand charge. The difference between the kW and kVA is a loss of revenue as
businesses are being charged for electricity that is not necessarily being consumed. This is

typically corrected by the addition of capaci  tance to the circuit.

Other important terms:

Bar: The bar is often used as the unit for pressure.
BMS: Building Management System.
CO;: Carbon Dioxide. The greatest contributor to global warming and is

typically released by burning fossil fuels, such as coal.
CFL: Compact Florescent Lamp. Typically use less electricity than conventional

incandescent light bulbs and have a longer life span.

2 An energy consultant should be contacted to determine the appropriate tariff structure as it is not always cheaper to be on a
tariff that charges  electricity consumption only.

3 Apparent power is the power required from the utility in order for equipment to work, but not nec essarily consumed.

O \



GHG:

HVAC:

Kg:

kVA:

kW:

kWh:

Mbar:

OCGT:

PCP:

PLC:

VSD:

WTWHP:

Green house gasses. Gasses, such as carbon dioxide and methane, which
contribute to global warming and climate change.

Heating, Ventilation, and Airconditioning.

kilogram. Refers to the mass of an object and is equal to 1000 grams.
Apparent power is the power required from the utility in order for
equipment to work, but not necessarily consumed

KiloWatt. Is equal to 1000 Watts and is calculated by dividing the watt
rating of an appliance by 1000. E.g. a 100 W lightbulb uses 0.1 kilowatts
(100 W/1000 = 0.1 kW)

kiloWatt hour. The technical term for the amount of electricity used. Is
calculated by converting the Watt rating of an appliance to kilowatts and
multiplying the kilowatt rating by the number of hours the appliance is
used (e.g. 0.1 kW x 10 hours = 1 kWh).

Millibar. The bar is often used as the unit for pressure and consists of
1000 millibars.

Open-Cycle Gas Turbine

Power Conservation Programme

Programmable Logic Controller is a digital computer often used to
automate machinery or processesn (e.g. assembly line).

Variable speed drive.

Watt. Is the unit of power and is equal to one joule of energy per second.

Water to Water Heat Pump.
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The industrial sector is generally involved in the manufacturing of goods or services. The sector is
responsible for processing raw materials (e.g. steel, crops, fish etc.) extracted by the primary sector
(e.g. mining, agriculture, fishi ng etc.). This sector tends to be electricity intensive and accounts for a

significant percentage of the total electricity use in South Africa.

Www.martprop.co.za

Typically, the major electricity consumers within the industrial sector  are:
0 Industrial Heating
0 Industrial Cooling; including refrigeration and chilled water
o Compressed air
o Motors and Drives

0 Heating Ventilation and Air -Conditioning (HVAC) /A

CASE STUDY 2: TOYOTA , PROSPECTON TOYOTA

Toyota South Africa (Pty) Ltd was established in 1962, is the largest car manufacturer on the African
continent, and largest vehicle exporter  in South Africa “. It produces almost 150,000 vehicles annually

and employs almost 10,000 people.

Toyota South Africa: Sustainability Report 2008

4 see Toyota South Africa: Sustainability Report 2008 at www.toyota.co.za for more information .
11
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The main driver for Totpadnplandest elBctrioitg peefcftiocni epnlcayntmeasur e s

requirement to reduce electricity consumption by 10% compared to their base year. In addition, Toyota
South Africa is required by Toyota Motor Corporatio n (Japan) to implement a sustainability strategy
which incorporates the principles of sustainability into manufacturing process  es and operations. Through
its Environmental Management Programme, the Prospecton plant seeks to put into operation the core

philosophy of Toyota: continuous improvement.

With the help of specialist  electricity and process consultants , Toyota Prospecton identified that their
main electricity consumers are ventilation & extraction (50%), compressed air (16%), lighting (12%),

electr ic motors (10%), heating applications (7%) and other (5%)

INTERVENTIONS

The following interventions have been successfull

reduce their electrical  electricity consumption.

Behavioural Change

The policy at Toyota is to first manage employees and then to look for technology interventions. In order to do this,
the Prospecton plant was divided into zones based on the location of electricity consuming equipment and major

electrical points. A responsible person was then assigned for each zone and their responsibilities included:

a Ensuring that set sustainability targets are met , as well as reducing electricity consumption within their zone.
a Creating awareness and educating fel low employees with regards to reducing electricity consumption.

a Ensuring that available posters are erected within their zone to assist in creating awareness and the education

of fellow employees.

Other initiatives to increase awareness and educate employees with regards to electricity efficiency include:
u Toyotads amnmardt hdwheesefetaheavironmental education initiatives are held.
a Each employee was given a CFL bulb and asked to install it in their  home to encourage electricity efficiency not

only at the workplace.

12
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This policy of behavioural change has con tributed to significant savings in electricity consumption. For example,
there was a huge awareness and education drive in December 200 8, which contributed significantly to the 15%

reduction in electricity consumption when compared to their base year that was achieved.

Lighting
One of the first areas Toyota assessed in terms of reducing their electricity consumption is lighting. Due to the

scale of the plant, a once off retrofit was neither feasible nor desirable, and therefore several spe cific changes

were made to existing lighting systems.

a Electricity efficient fluorescent high bay lamps
Toyota identified feasible electricity efficient lighting retrofit opportunities within the plant and replaced 1 ,500 of
their 400 W mercury -vapour high bay lamps with fluorescent high bay lamps. In addition, they realized that 500 of

their 400 W mercury vapour lamps provided unnecessary lighting and could actually be switched off permanently.

The cost: R 800,000
The monetary saving: R 744,000 6 R 996,000/ year
The payback period : 0.8 1.1 years

U Sectional lighting contro/
Toyota replaced their central lighting control system with a sectional lighting control system in order to control the
use of artificial lighting required; instead of only being able to switch on the lights of entire sections, staff now

only turn on lights of subsections for the duration required.

U Natural lighting and daylight switches

Daylight switches were installed in areas where there is sufficient natural light during the d ay and translucent
polycarbonate roof panels were installed to increase the amount of natural light . An additional benefit of the
increased natural light is increased worker productivity as the natural light improves the appearance of the working

condition s.

U Occupancy sensors
Lighting in the administration blocks, canteens, and bathrooms were often left on permanently, including weekends.

Toyota therefore installed occupancy sensors so that the lighting is utilised only when required.

Venti lation Motors

The large, 55 kW, motors used for the overhead ventilation system have been replaced with several smaller 1 .5 kW

motors which are locally positioned and only switched on when required.

13



Heating

Toyota identified heatin g as a major electricity user and implemented several interventions which could
significantly reduce electricity consumption at very little cost.

U Geysers

The thermostats of approximately 200 geysers were turned down from 80°C to 50°C.

U  Solar water heating

Solar water heating was installed to provide hot water for the ablutions and canteens for 3 sections of the plant.
The first trial project was installed at their Chassis Plant, the technology was found to be easily implemented and

reliable so it was decide d to install similar systems for the Body Shop Plant and the Assembly Plant.

The cost: R 3.5 million
The monetary saving: R 996, 000/ year
The payback period : 3.5 years

Canteen ovens and urns / hydroboilers
The plant has approximately 2 ,000 food warmers and urns . Toyota installed timer switches on many of these so that
they only switch on minutes before, and during, lunch and tea breaks. They also encouraged staff to switch off the

other warmers and urns when not in use.

Cooling

Cooling was identifi ed as the largest electricity consumer at Toyota, and in particular, the chiller system at the
Paint Plant. This system consists of four chilling units which consume 400 kW each at peak production (total 1.6
mW). Toyota realised that these units were runni  ng almost continuously and timer switches were therefore installed

to turn -off units over weekends and during shut -down periods. This resulted in a massive saving at very little cost.

Automation

Toyota identified the automation of lights, fans, and ventil ation systems as possible electricity saving opportunity,

and first trialled in the ~ Body Shop plant. These systems were automated by installing 8 PLC  units.

14



The cost: R 10,000
The monetary saving: R 12,000 /year

The payback period : < lyear

Compressed air

The compressors at Toyota were identified as a major electricity consumer and several interventions were

implemented:

Wwww.tmicompressors.com

U Intelligent Management System
An Intelligent Management System (I MS) was install edThHso repl a
system adjusts the output of compressed air to changes in production. In addition, the system can also assist in the

identification of leaks

The cost: R 2 million

The monetary saving: R 2,040,000 / year

The payback period: 1 year

U Leaks

Air leaks within a compressed air system significantly increase the electricity consumption of the system. A leak

repair programme was therefore implemented to identify and repair leaks . The responsible person for each zone

has to continuously ensur e that leaks are repaired within his/her section.

Power Equaliser

A power equaliser was installed in two sections to keep the volta  ge constant. Although this has not only resulted in

reduced electricity consumption, it has also improved the welding quality which in turn has reduced the amount of

scrap.
The cost: R 1.2 million
The monetary saving: R 396,000 / year
The payback period : 3 years

15



CONCLUSION

1 Overall the plant has spent approximately R 7.51 million on electricity efficiency interventions .
9 Theinterventions have reduced the plantds el ect rf0® d¢omparedo ns u mpt
to the Base Year.

1 The payback periods of their various interventionsra  nge from 1 to 3.5 years.

SA

The South African
Breweries Limited

CASE STUDY 1: SOUTH AFRICAN BREWERIES, P ROSPECTON
One of the worl dés | argest brewers, SABMiller has brewir
six continents. Their wide portfolio of brands includes premium internationa | beers with six of their

brands among the top 50 in the world. Over the past 21 years, the company has grown rapidly from their
original Sout h African base into a global operation.
economies such as North America t o fast growing developing markets such as South Africa, China and

India.

The main driver for SABOs P elecsipte cefficiency mdasuned was tongatisg me nt i ng
Eskomds requirement to reduce electrici bageyean Hovevarpt i on b
SAB also has a strong commitment to social and environmental responsibility. With the help of specialist

electricity and process consultants , SAB Prospecton identified that their main electricity consumers are

process cooling (35%), compressed air (25%) , and electric motors (10%); their steam production is

outsourced to EB Steam.

INTERVENTIONS

The following interventions have been successfully i mpl

reduce their electrical  electricity consumption.

Behaviour C hange

SAB have introduced several initiatives to encourage  employees to be more electricity efficient :

a Operation Khanyisa is S A B @wareness programme which uses for example email reminders, pamphlets a nd
posters to educate and encourage employees to reduce their electricity consumption. Behavioural changes
include switching off lights when leaving the office or when sufficient daylight is available , and switching off

air conditioners when it is not exce ssively hot.

16



a Monetary incentives are also used to promote a positive behaviour change. For example, a system has been
established whereby a R 50,000 bonus is offered to the best suggestion from staff which results in the
biggest electricity saving . Perform ance bonuses are also used to encourage employees to meet their  electricity
saving performance targets. These targets are adjusted annually and based on international best practise.

a A portal on the central server has also been established whereby SAB plant s from around the world can upload

electricity saving ideas and information. This facilitates learning and sharing of information between different
plants.
It is difficult to quantify the electricity savings as adirect result of these interventions, but they are important as

they create awareness and encourage behaviour of saving electricity & not only at work but at home too.

Process Cooling

SAB decided to focus on pr oces ghpercentdagé electricityuy eongumptian larel bggausec e s s 6 s
it was identified that significant savings could be achieved at low cost, so -called oLow hanging fruito.
a Due to suboptimal automation settings, it was found that significant amounts of chilled water ~ were occasionally

wasted. SAB evaluated the process and improved their automation control through the installation of Variable

Speed Drives (VSD) and overflow gauges, which ensure that only the required chilled water is produced. This

resulted in a 3% reduction i n their electricity consumption at relatively low cost , as locally available and

relatively inexpensive control equipment was utilised
0  Thermometers were also installed to control the temperature of their cooling system so that when the

weather is cool an d the chillers are not absolutely necessary they are switched off.
u To improve the efficiency of their ammonia (NHz) cooling system, an energy consultant recommended removing

the accumulated water from the system. This was done at very little cost and resulted in a 2% reduction in

electricity consumption.

Compressed Air and Refrigeration

Once again, SAB decided to focus on compressed air and refrigeration because of its high percentage electricity

consumption and opportunity for low -cost savings interventions.

a The first step was to determine the lowest possible pressure required by the equipment and processes. This
was found to be 6.8 bar and the compressors were subsequently turned down from 7.2 bar , which resulted in

1% saving inelectricity consumption at no cost .
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