Energy Efficiency Manual

MANAGING YOUR ELECTRICITY COSTS
The most comprehensively researched manual in respect of the best strategies for
managing your electricity costs. Avoiding theoretical extremes in real world issues, it
explains in practical terms how your company can use smart meter data to uncover Energy
Efficiency that would significantly reduce your electricity costs. Find out how to trace
wastage and reduce your electricity consumption by keeping abreast of modern techniques.

OVERVIEW
IMPORTANT:
Don’t be discouraged by the volume of information in this manual. It was designed with
the businessman owner, as well as the professional facility manager in mind.
Select what is of interest to you and use it as a guide for your circumstances. You will be surprised how costeffective and efficient energy management can be once you get the hang of it.

Managing Your Electricity Costs explains in practical terms how your company can use smart meter data to
uncover Energy Efficiency that would significantly reduce your electricity costs. Find out how to trace
wastage and reduce your electricity consumption by keeping abreast of modern techniques with the
following studies.

The Five Strategies covered by the manual
1.
2.
3.
4.

5.

The Crux of the matter is How and When
Cost-saving opportunities will become apparent when you can clearly see how you are using electricity.
Understand how you are billed
Before you do anything else, make sure you can read your electricity bill and truly understand every item on it.
Invest in an Energy Action Plan
Setting goals for more efficient usage can significantly reduce your costs.
Managing your Energy
Making changes to your operations or equipment can yield significant savings. Not all energy-saving ideas
require capital investments.
Engage staff in Energy Saving
While business owners must lead the way in energy efficiency, cutting down on wastage is a team effort that
involves all members of staff.
The Energy Efficiency Studies covered by the manual

1.

Conserving energy is simple once you can easily see just how you are using it

2.

The Fundamentals of Energy Management

3.

The Ultimate way to use Smart Meter Profiles to uncover Energy Waste

4.

Principles for regular Energy-Performance monitoring that work really well

5.

Smart Meter Data Analysis

6.

Smart Meter Data - Energy Information that is loaded with critical information

7.

Get your employees to chip in for your Energy Awareness Campaign

Included in the manual are case studies of businesses that have implemented the Five Strategies. Furthermore,
our blog articles regularly run case studies to refresh your sense of novelty and come up with new ideas to cut
down on wastage. Great ideas will not happen in a vacuum. Knowing what happened to business colleagues,
will get your brain to think in new and creative ways. Remember the best way to have a good idea is to have a
lot of them.
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As soon as excessive or unnecessary energy usage is discovered, it can be minimized through a more
disciplined approach by the occupants of the building. Nonetheless, it is deemed an area necessitating an
overall change in the mind-set of most company executives. All industries can benefit from an energy policy. A
fine track record plays a big role in your competitive advantage by making your company more appealing to
clients, individuals, existing and prospective staff members, financial institutions and business associates.
In a nutshell, there is no reason for not having the ability to save electricity, provided there is the
understanding of what is at stake, the will to do something worthwhile about it and the technology to make
it work.

When you see this icon or text in this colour, it denotes a link to another feature
that augments the current reading.
If you click on the icon or adjacent text, it goes straight to the start of that feature.
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Strategy 1. | The Crux of the matter is How and When
The Cornerstone of Smart Meter Logic
This is what it is all about, knowing how and when you are using electricity. It is the cornerstone of our
entire programme of unlocking energy efficiency by allowing you to visually identify wastage and
recognizing conservation opportunities. It generates the fundamental strategy of all dedicated energy-saving
efforts.
Occupants of buildings commonly consider that they have very little or virtually no control over the functioning
of their building. Still, there are many ways to become familiar with their energy use and to take measures to
minimize consumption. One particular obstacle is a lack of understanding exactly how energy is used and
when. Smart metering provides insightful data that could result in simple changes and substantial energy
savings. For example, heating, ventilation and lighting of unoccupied locations are often rather common.
Unlocking Energy Efficiency

The key to controlling energy is the use of Smart Meters.
In the past, administrators were required to get by with only
monthly electricity bill data to evaluate building energy
efficiency and also to review historical trends of a building's
energy consumption. Smart meter data analysis now offers
energy managers a fantastic opportunity to get an insight into
the functioning of their buildings on a consistent and
affordable basis. Correctly used, the data will ensure that not
only are their financial investments employed in the
appropriate places but that their investments would be
preserved.
Getting the details of your demand profiles is like a fingerprint, which details the characteristics of your
company’s electricity use over time. They are important tools to help understand your company’s electricity
use patterns and how to manage them more effectively. More importantly, with smart meter data, energy
managers can detect anomalies and trends. Within a short period after beginning smart metering, a model for
the facility can be constructed. It is not difficult to imagine that we would want to plot each day's or each
hour’s energy consumption on this model to see if the building is performing as expected, and to investigate
further those occurrences when it is not.
The challenge here is in picking a range of data for when the building is performing at its optimum and it is
precisely for this purpose that we had developed our unique software to meet that challenge.
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Unique Software for analysing Smart Meter Data
Free to our Smart Meter Customers, EnergySnitch™ was created to demonstrate clearly how and when you
use your electricity. It transforms intricate, smart meter data into a graphic presentation of convenient Excel
charts and tables.

•
•
•
•

You can use them to recognize:
How and where you are wasting electricity
Just how much energy is actually lost
Improvements made in minimizing electricity use
That improvements are sustained
Visually evaluating your smart meter data allows you to determine the place to start your energy-saving
initiatives, where you should go next, and ways to keep track of sustained improvement.
Figures 1 and 2 below are two examples of the graphic presentations.

Figure 1. Maximum, Average, and Minimum profiles are included for each day of the week.
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Figure 2. Weekdays only Analysis
Theoretically this could be an easy procedure but doing the analysis manually has a tendency to get
complicated, plus the tiresome data manipulation uses up valuable time. The additional benefit received by
making use of our software saves time on a regular basis, time that might be better spent doing things a
computer cannot do. It increases productivity, lowers operating expenses, and provides complete
assessments.
Continuous Commissioning
One of the key concepts behind the use of smart meter data is what one might call continuous
commissioning. The objective is to achieve optimum building performance and then to maintain that
performance.
Far too often, energy improvement initiatives are undertaken with expectations of great savings but without
keeping an eye on those investments, the effort often falls short of success. The rapid feedback and ease of
analysis afforded by our software allows the energy manager the opportunity to more easily keep an eye on
those initiatives. It smoothes the progress of quickly detecting when the building is performing outside of
established ranges.
Peak Demand Management
Daily peak demand usually occurs between 6 and 9 in the mornings when we get ready for work and
between 5 and 8 pm when people get home and turn on appliances simultaneously. As you can imagine, at
these times, energy demand soars and the effects are profound. The same phenomenon occurs during the
business cycle when equipment and machinery are turned on during the day and mostly remains idle at
night.
Millions are spent on extra electricity infrastructure to cater for these peak times. Ironically the extra capacity
your power utility must have available simply is not used most of the time. In fact, a big proportion of the
energy network is only required for a few hours per day.
The demand, or rate of electricity usage, is usually
measured as an average over a period of 30 minutes.
Just one high peak demand in any of those short
intervals will mean a substantially higher bill because
you are charged for the highest peak registered
during a billing cycle, usually a calendar month.
Therefore it makes sense to avoid generating peaks
because it is quite possible to pay more for the
demand charge than for the actual energy consumed.
By looking at your demand profile, you will see what
times of day you use electricity, how much you use
and when your peak demand occurs each month.
Understanding when your business sets a demand
peak is essential to determine which equipment or
processes could be shifted in order to lower demand charges.
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Fortunately PowerGuard™ manufactures a whole range of very efficient products that take care of Peak
Demand Management automatically. Should you want to know more about this equipment please visit
www.poweroptimal.co.za.
A smart meter remains a fundamental requirement though.
Time of Use
As a consumer, you are accustomed to making money-saving choices and paying lower prices for goods and
services used during off-peak times. A number of industries such as telecommunications and commercial
airlines offer attractive off-peak rates to even out customer demand and prevent system overload.
Time of Use (TOU) electricity rates are based on the same concept. By reducing your electricity use during peak
periods, you have the opportunity to lower your annual energy costs without reducing the overall amount of
electricity you use. When you shift electricity use to periods of lower demand (off-peak), you can potentially
save thousands of Rands each year.
Several South African utilities including Eskom introduced time-of-use pricing to reflect the costs of producing
electricity at different times of the day. By shifting electricity use off- peak, they can avoid the astronomical
cost of running gas turbine generators to meet the demand. It also reduces the cost of infrastructure and
allows their current facilities to operate more efficiently, reducing electricity costs even more. The incentive is
a lower kWh charge in the off-peak periods.
There are three different rates namely, Peak, Standard and Off-peak. The times are illustrated in the TOU
wheel below.

TOU (Time of Use) Wheel
To take advantage of TOU rates, it goes without saying that a smart meter is an absolutely essential tool to tell
you how much electricity you are using and when.

CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Strategy 2. | Understand how you are billed
The Electricity Bill
Before you do anything else, make sure you are able to read your electricity bill and truly understand every
item that appears on it. Unfortunately, some municipalities seem to relish in the complexity of their bills
and to make it hard to read and understand.
Figure 1 below is a copy of an actual bill of a Western Cape municipality, which we had dissected, to illustrate
the point.

Figure 1. An example of a complex utility bill.
Notice that the different tariffs do not appear anywhere on the bill and have to be calculated. Fortunately,
most of them are not as complex as this. Every municipality or utility has a different format, so it is not
possible to give a generic explanation. Nevertheless, they all contain certain components with which you have
to be familiar. Apart from the fixed administrative charges, there are two major components of any
commercial or industrial electricity bill namely, Energy Charge or Consumption, expressed as kWh and
Demand Charge expressed as kVA.
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To a lesser extent Reactive Power, expressed as kVArh also plays a role and is usually present on bills with a
demand above 100kVA. Figure 2, depicts a typical Commercial or Industrial bill. The City Power layout is one of
the best, but it is still complex, and you have to pay close attention to fully understand it.

Figure 2. An example of a well-structured bill.
Consumption (kWh)
Before we see how much electricity costs, we have to understand how it is measured. When you buy petrol,
they charge you by the litre. When you buy electricity, they charge you by the kilowatt-hour.

Figure 3. Burning 10 X 100 watt light bulbs for 1 hour, equals 1 kilowatt-hour (kWh)
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The kilowatt hour (symbol kWh), is a unit of energy equal to 1000 watt hours. For constant power, energy in
watt-hours is the product of power in watts and time in hours. So, when you use 1000 watts for 1 hour, that is
a kilowatt-hour. The kilowatt hour is most commonly known as a billing unit for the amount of energy
delivered to consumers by electricity utilities such as Eskom or a municipality.
Demand charge (kVA)
Peak demand is a technical term describing the period whenever the electrical supply level is substantially
greater than the average.
Think about the following. Two times every day thousands of people do precisely the same thing. During the
early mornings we take a shower, get started on a cup of coffee, use the kitchen stove to prepare breakfast
and maybe turn on the automatic washer before heading out for the day. In the evening, we make dinner,
watch TV, turn on the heater in winter or air conditioner in summer, use the computer, and switch on the
dishwasher, the dryer and more. All that combined usage creates a daily peak in electricity demand.
The same phenomenon occurs during the business cycle when equipment and machinery are turned on during
the day and mostly remains idle at night. As you can imagine, at these times, energy demand surges and the
effects are far-reaching. Billions are spent on extra electricity infrastructure to cater for these peak times.

Figure 4.

Customers are charged for the highest peak registered during a billing cycle,
usually a calendar month.

The demand, or rate of electricity usage, is usually measured as an average over a period of 30 minutes. For
instance, if most of your electrical equipment is used during that 30-minute interval, your demand charge will
be close to the maximum.

Energy Manual | Managing your Electricity Costs

11

Just one high peak demand in any of those short intervals will mean a substantially higher bill because you are
charged for the highest peak registered during a billing cycle, usually a calendar month. Meeting customers'
needs require keeping a vast array of expensive equipment like transformers, wires, substations and even
generating stations on constant standby.
The amount and size of this equipment must be
large enough to meet peak consumption
periods when the need for electricity is highest.
To recover their additional expenses, the utility
charges liberally for the high peak demand that
most of us help create and of which many
consumers are totally unaware.

Reactive Charge (kVArh)
Even though most utilities have a Reactive Charge, it is usually very little compared to the Consumption or
Demand Charge as is evident in Figure 2 above. However, the Reactive Charge depends on the Power Factor
of the reticulation system, which in turn could have a dramatic effect on the Demand Charge.
Our relatively unscientific, albeit correct explanation, describes this often misunderstood phenomenon. In an
alternating current or AC electrical supply, a mysterious thing called “Power Factor” comes into play. Power
Factor is simply the measure of the efficiency of the power being used, so a power factor of 1 would mean
100% of the supply is being used efficiently. A Power Factor of less than 1 means the use of the power is
inefficient or wasteful. In the real world of industry and commerce, a Power Factor of 1 is not obtainable
because equipment such as electric motors, welding sets, fluorescent and high bay lighting create what is
called an "inductive load" that in turn causes the Power Factor to become less than 1.
For example, a large electric motor will typically have a Power Factor of about 0.85 at full load. If we have a
hypothetical electric motor rated at 100kW, then ignoring the inherent inefficiency of the motor, when
running at full load the electricity supplier would have to supply 100 ÷ 0.85 = 118kVA, to provide the 100kW to
run the motor. Alternatively, put the other way, they would be supplying 18% more electricity.

Figure 5. For a Power Factor of 0.85, the utility must supply 18% more electricity
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For that reason, the power utility measures Maximum Demand in kVA because the current drawn is
dependent on the Power Factor for the same load. Therefore the current drawn is calculated in kVA. The fact
that the client had used the service inefficiently is ultimately his problem, and he should consequently make
up the difference. In other words, if you have a bad Power Factor it will increase the demand (kVA), which in
turn drives up the cost of your electricity.
The good news is that these effects could be made significantly smaller by the introduction of Power Factor
Correction, which is a widely recognized method of installing modern computer controlled capacitors into the
power distribution circuit. It improves the Power Factor, causing the value to become closer to 1, thus
liberating more kW from the available supply. It minimises wasted energy, improves efficiency and saves you
money! The purchase cost of the installation is usually repaid by realised savings in less than 1 year.
Technical Terms used in Bills
The various electricity suppliers have a variety of terms for the same thing, so it is impossible to give an
explanation of all the terms found in electricity bills in the country. Nevertheless, we have reproduced
below a list of terms and explanations used by Eskom.
•

(Active) energy charge is a charge linked to each kWh (unit of energy) consumed. For some tariffs, the charge
may be time and/or seasonally differentiated.

•

Administration charge is a fixed R/day charge payable per premise over the billing period whether electricity is
consumed or not, and based on the monthly utilised capacity of the premise. It is a contribution towards fixed
costs such as meter reading, billing and meter capital.

•

Annual utilised capacity is the higher of the customer’s NMD or maximum demand, measured in kVA,
registered during a rolling 12-month period.

•

Capital cost is the expenditure on plant, equipment and other resources to make capacity available i.e.
providing a new supply, network upgrades, network downgrades, etc. Capital costs are recovered through rate
components (capital contained in the tariff) and connection charges (payable in addition to the tariff).
NOTE: The capital contained in the tariff will be subtracted up front from the cost of providing supply. This
adjustment for capital recovery is called the capital allowance.

•

Chargeable demand is taken as the highest average demand, in kVA, measured over any demand-integrating
period of thirty consecutive minutes (30-minute integrating periods) recorded during the chargeable time
periods in a billing month.

•

Connection fee is a portion of the connection charge and is the minimum, one-off, up-front payment charged
to a customer for new or additional capacity (initial customer contribution).

•

Connection charge is the repayment of the capital cost not covered by the tariff for new or additional capacity.
It is a contribution towards the recovery of network capital costs and is payable in addition to the tariff charges
as a monthly connection charge (charged monthly where Eskom finances) and/or as an up-front payment.

•

Energy demand charge, applicable to Nightsave (Urban) and Nightsave (Rural), is a R/kVA charge per premise
which is seasonally differentiated and is based on the chargeable demand registered during the month in
order to recover peak energy costs.
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•

Maximum demand is the highest demand recorded during all time periods in a billing month.

•

Monthly utilised capacity is the higher of the customer’s NMD or maximum demand, measured in kVA,
registered during the billing month.

•

Network charge is a fixed charge payable per premise every month, whether electricity is consumed or not.
The purpose of the network charge is to recover part of the fixed network costs (including capital, operations,
maintenance and refurbishment) associated with the provision of network capacity required and reserved by
the customer. For some tariffs, the network charge is unbundled into a Network Demand Charge (NDC) and/or
a Network Access Charge (NAC).
o Network demand charge is a charge that recovers network costs on a variable basis and is
payable for the chargeable demand registered during the month.
o Network access charge is a charge that recovers network costs on a fixed basis and is based
on the annually utilised capacity.

•

Notified Maximum Demand (NMD) is the maximum demand notified in writing by the customer and accepted
by Eskom, that the customer requires Eskom to be in a position to supply on demand during all time periods. It
is usually the capacity that Eskom will reserve for a customer for the short term, i.e. the following year.
NOTE: The notification of demand will be governed by a set of rules

•

Point of Supply means the point at which the customer’s electrical installation is connected to Eskom’s
distribution/transmission system. This may or may not be the metering point. (Also see Premise.)

•

Premise or Point of Delivery means either a single Point of Supply or a particular group of Points of Supply
located at a single substation, at which electricity is supplied to the customer at the same declared voltage and
tariff, and can be a metering or summation point.

•

Rate-rebalancing levy is a separate rate component, previously bundled in the energy rates, shown on the
Nightsave (Urban), Megaflex and Miniflex customers’ bills and indicating inter-tariff subsidies (subsidies
between tariffs) in a more transparent manner. The rate-rebalancing levy will be applied to the total active
energy consumption and will not be subject to the voltage and/or transmission surcharge.
NOTE: Historically Nightsave (Urban), Megaflex and Miniflex make different contribution towards subsidies,
and the rate-rebalancing levy will, therefore, differ for each tariff

•

Reactive energy charge is a charge applicable to Megaflex, Miniflex and Ruraflex and is based on the reactive
power used. It is levied on every kvarh (reactive energy) which is registered in excess of 30% of the kWh (active
energy) supplied during the specified periods of the month. There is no reactive energy charge for a customer
operating with a lagging power factor of 0,96 or better. The method of calculating this excess differs and is
described with the respective tariff.

•

Security deposit is a once-off refundable payment or guarantee provided by a customer to Eskom as security
for the due payment of electricity accounts.

•

Service charge is a fixed R/day charge payable per account over the billing period, whether electricity is
consumed or not. Where applicable, this charge will be based on the sum of the monthly utilised capacity of all
premises linked to an account. It is a contribution towards fixed costs such as customer service costs. For the
Homepower, Landrate and Businessrate tariffs the service costs and administration costs are combined to
make up the service charge and are charged per premise.
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•

Transmission surcharge is a charge to recover partly the costs associated with the transmission of energy over
long distances. The energy demand charge (where applicable), active energy charge, reactive energy charge
(where applicable) and network charge are subject to a transmission surcharge after the voltage surcharge has
been levied. The surcharge rate depends on the distance from Johannesburg and is described with the
respective tariffs.
< 300 km
> 300 km and < 600 km
> 600 km and < 900 km
> 900 km

•

0%
1%
2%
3%

Voltage surcharge is a percentage surcharge levied to customers with lower supply voltages as a contribution
to the cost to transform electricity from 400 kV to lower voltages. It is calculated as a percentage of the active
energy charge, the energy demand charge (where applicable) and the network charge to reflect the higher
cost at a lower voltage.

CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Strategy 3. | Invest in an Energy Action Plan
Having an Energy Action Plan helps you to identify goals and systematically work to achieve them.
Understanding your business’s technical systems and how your employees operate them are two of the keys
to identifying opportunities to use electricity wisely and reduce your electricity costs. Outlining this
information in an official plan helps your employees understand what changes need to be made and why. It
also helps you track your progress, cost savings and payback on investments in energy efficiency over time.
Make energy management a priority, and take action by implementing an organization-wide energy
management plan. It’s one of the most successful and cost-effective ways to bring about energy efficiency
improvements. Sustaining those savings and driving further energy efficiency requires building energy
management into your company’s culture. Energy management programs help to ensure that energy
efficiency improvements are continuously identified and implemented. Without the backing of a sound energy
management program, energy efficiency improvements may not reach their full potential, due to lack of a
systems perspective and/or the lack of proper maintenance and follow-up. PENDULUM ENERGY offers a
variety of tools and resources to help companies develop strategic energy management approaches.
The following Ten Step Plan provides a simple, systematic approach to understanding how your business
uses electricity, what influences costs, how you can use less and how to chart your success.
Step 1: Energy Statement
The first step to becoming energy efficient is to appoint an Energy Coordinator, who will set up an energy team
and write an energy statement detailing the organisation’s commitment to dealing with energy issues. It
should have the unequivocal support of the management and must be clearly visible to staff. Its effectiveness
must be regularly reviewed, and it should briefly outline:
•

Your overall objectives with respect to energy management

•

Your targets and expectations

•

How you hope to achieve them
Step 2: Make a Plan
An Energy Action Plan sets out targets to be achieved, which can ultimately be used as benchmarks of success.
Ideally you should have the following elements included in your Energy Action Plan:

•
•
•
•

Objectives
Cost / budget
Person responsible for each objective
Target dates
To prioritise projects you could consider:

•
•
•
•

Areas currently wasting significant amounts of energy
The potential energy (cost) saving
Projects that will yield quick wins or clear results
Visible projects that raise awareness of energy management
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Step 3: Take Action
Do not procrastinate. Take action. Companies that apply a few basic principles to energy management achieve
greater savings. These principles can be applied by any company, regardless of size, that is serious about
reducing energy use:
•

Make it a priority | Saving energy starts by making energy management a priority. Everyone in the company
must recognize that reducing energy use is an important business objective and incorporate it into their
decision making.

•

Commit to energy savings | Every level of the organization, from senior management on down, must commit
to continuous energy efficiency improvement.

•

Assign responsibility | If you want to save energy, someone must take responsibility for achieving that goal.
Initially, this might be a designated “energy champion,” but over time the responsibility can be expanded
across the company.

•

Look beyond first cost | With energy efficiency, you get what you pay for. It is critical to recognize that energyefficient equipment and products may cost the company more initially but that the lasting savings gained from
their use will save more money over time.

•

Make energy management a continuous process | Successful energy management involves more than just
installing a few energy-efficient technologies. It involves establishing a committed company-wide program to
manage energy continuously as a function of your business. It’s an ongoing process that involves:

•

understanding your energy use

•

setting goals

•

implementing good operational and maintenance practices

•

making behavioural changes

•

tracking and benchmarking energy use

•

involving every employee

•

raising energy awareness

•

motivating and encouraging staff
Step 4: Understand your Energy Costs
Knowing the factors on your bill that influence your demand (kVA) and energy (kWh) costs, provide insight into
the steps you can take to reduce those costs. (Please refer to Strategy 2, “Know your Bill”)
Step 5: Monitor and Target
Comparing monthly data can help you determine how energy consumption at your facility varies over time.
For example, comparing energy use against production can help you determine energy costs per unit of
production as a means of assessing potential savings opportunities. Smart Meter data combined with
Pendulum Energy Software will prove invaluable to the Energy Coordinator, moving forward with his Action
Plan.
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Step 6: Understand When Energy is Used
The cost of electricity is influenced by when it is consumed. Your company’s demand profile shows your
energy use patterns, information that is essential if you are considering changes to lower demand. If you have
a smart meter, it will allow you to take advantage of times of day when electricity prices are lower. (Time of
Use Tariff)

Step 7: Understand Where Energy is Used
To save energy, you must first establish how much energy you are using and what it is being used for.
Understanding energy users and influencers in your organisation will help you to identify possible energy and
cost savings.
Identify equipment that draws the most power. If you improve its efficiency, you will see a bigger reduction in
your electricity costs. An energy audit provides a useful, detailed breakdown of how much power is consumed
in your facility and where.
Step 8: Eliminate Waste
Energy waste can appear in many forms including excess time, volume, pressure and temperature. To realize
energy savings opportunities, it is important to match the energy your business actually uses to what is really
needed. Yet again, a smart meter combined with Pendulum Energy software is an invaluable resource to
establish these criteria. Once these requirements are determined, eliminating waste becomes an effective
cost-savings tool.
Step 9: Maximize Efficiency
The condition of your company’s equipment and operating conditions can have a significant impact on
potential energy savings. Consider changing the way you operate, maintain existing equipment, or investing in
more energy-efficient technology. While some operational changes can have relatively little or no
implementation costs, investments in equipment upgrades or retrofits may have a shorter payback period
than you would think and can lead to permanent long-term savings.
Step 10: Monitor your progress, share the results
Charting your progress over time helps you share these successes with staff and encourage them to keep
looking for ways to lower electricity costs. Consider creating an operational schedule and maintenance plan
that takes advantage of opportunities to reduce electricity costs. A review of progress will help you to discover
which actions have been most successful at making your organisation more energy efficient. Compare your
energy costs from before you started your energy saving campaign. Once you have reduced your requirement
for energy, you may consider supply-side alternatives to meet your energy needs such as heat recovery,
cogeneration and renewable generation options like wind, solar or biofuels.
•
•
•
•

Make it a priority
Commit to energy savings
Assign responsibility
Look beyond first cost
CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Strategy 4. | Managing your Energy
Energy Monitoring Systems
Managing Your Energy provides the information you need to identify and implement cost-effective
processes and technologies to reduce energy use throughout your company’s operations.

Sustaining energy savings over time requires managing energy continuously. Without data, this is impossible,
because you cannot manage what you do not measure. So the company needs to create an energy monitoring
system that compiles and tracks data, and helps the Energy Coordinator interpret energy-efficiency trends
over time. In the past, administrators were required to get by with only monthly electricity bill data to evaluate
building energy efficiency and also to review historical trends of a building's energy consumption. Smart meter
data analysis now offers administrators a fantastic opportunity to get an insight into the functioning of their
buildings on a consistent and affordable basis.
Energy use data should preferably be taken from company owned smart meters. Relying on the monthly utility
bill often leads to missed invoices, late fees, cut-offs or even overpayments. Plus, data from the invoices is
rarely captured and analyzed to spot overlapping service dates, billing and meter errors, spikes in consumption
and demand, or other usage anomalies—all of which can significantly limit your organization’s ability to
strategically manage these expenses. It is recommended that different departments or processes of a plant are
sub-metered, so that changes in individual activities could be measured, and problems with increasing energy
use, would easily be identified. These systems alert the energy teams to problem areas.
Energy monitoring could also provide useful data for corporate greenhouse gas accounting initiatives.
Successful monitoring programs regularly report energy use (sometimes daily) to identify increasing energy
use and costs that could be caused by operational inefficiencies.
Except for installation of sub-meters, an energy monitoring system requires little capital, and it would likely
result in immediate savings. Pendulum Energy’s tailored software, EnergySnitch™, is also available free of
charge to smart meter customers, and it is known to efficiently identify problems and savings. (Kindly refer to
the main section in this manual that deals in detail with the acquisition, analysis and interpretation of Smart
Meter Data).
Finding the most effective ways to manage your energy strengthens the bottom line. In fact, for many sectors,
well-run energy programs reduce energy costs by 3% to 15% annually. As a result, increasing energy efficiency
not only reduces waste and emissions, but gives your organisation a competitive edge.
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Organizations often differ dramatically in
their energy performance, even when
they belong to the same industrial or
commercial sector, operate under the
same market conditions, and use the
same equipment. Why the big
performance gap?
Research has shown that the high
performers adopt a structured approach
to energy management and establish
policies and procedures needed to ensure
long-term results. They have senior-level
support, commit to allocating staff and
resources to energy management, establish goals, develop management structures that empower staff to
address energy efficiency issues directly, and adopt a philosophy of continuous improvement.
Volatile energy markets, growing competition, and worldwide regulation of greenhouse gas emissions are
moving many organisations to consider energy management as an untapped opportunity. Production cost
reductions can be achieved without negatively affecting the yield and quality of products by effectively
reducing energy consumption and costs.
This goal can time and again be met through investments in energy efficiency, which could include the
implementation of organisation-wide energy-efficiency practices and the purchase of energy-efficient
technologies. These technologies frequently offer additional benefits, such as quality improvement, increased
production, and increased process efficiency—all of which can lead to productivity gains.
As a component of a company’s overall environmental strategy, energy- efficiency improvements regularly
lead to reductions in emissions of greenhouse gases (GHGs) and other important air pollutants. Investments in
energy efficiency are a sound and key business strategy in today’s commercial and industrial environment.
lead to reductions in emissions of greenhouse gases (GHGs) and other important air pollutants. Investments in
energy efficiency are a sound and key business strategy in today’s commercial and industrial environment.
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Strategy 5. | Engage Staff
This is such an important issue that we have devoted a special article in the main body of the manual to
show you how to get your employees to chip in.
To view the special article, please follow this link

It is vitally important that your staff become aware of the energy consumption that they are responsible for.
Basic changes in people's conduct can swiftly bring about appreciable energy savings. Nevertheless these
changes are only going to happen when the people are aware of the energy usage they may have the power
to control.
If you're in a position to guide and motivate them properly, your staff members can most likely attain
substantial reductions in your business's energy consumption. Everyone knows that conserving energy is great
but the majority of people will only be motivated when you're able to show exactly how much energy they are
wasting, and simply how much potential there is for them to improve.
Numbers and figures on your display board are meaningless. The problem with that approach is that most
people have seen it all many times before, and consequently they rarely stop to think about the underlying
message.
EnergySnitch™ is the ideal tool to produce colourful and exciting graphic material to display that data.

Energy Manual | Managing your Electricity Costs

21

If your display is linked to a reward or fun event, it provides the responsiveness you are after.
Here is a good example. During “Operation Shutdown” at a Somerset West Primary School, students ran
around the building shutting down all non-essential lighting and equipment for one hour. The next day, they
were all shown the graph, below, which shows the results of their actions: a 68% reduction in energy use
during that hour.

Show them that their actions really DO make a difference, and it will be easier to get your building’s occupants
to take those actions. Essentially you need to raise the energy awareness of your staff. And for this, you need
an energy-awareness campaign.
If you want to learn how to make your Energy-Awareness Campaign hit home, click here

In the mean time, here is a description of the low-cost and effective ways that your business can lower its
energy bills.
1. Educate your staff | Simple steps such as
turning off lights when rooms are unoccupied,
or turning off and unplugging office
equipment such as computers, printers and
copiers at night can help a business save
hundreds of Rands annually on their energy
bills. Yet, many employees don’t do it.
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The reasons vary. Some people simply aren’t programmed to think about energy conservation and thus forget
to, say, turn off lights when they leave rooms. Others don’t see personal value in taking time to unplug
equipment.
It only takes a couple of minutes to turn off a computer, yet that is a minute or two
they figure can be better spent doing something else (and besides, they are not
paying the energy bills). Some might even believe their employer wants them to leave
the lights and equipment on. A big reason why many people do not make a conscious
effort to save energy is because they do not realize the full financial and
environmental benefits.
You can change all that by educating your staff and by making full use of
EnergySnitch™. After all, it is free to our customers.

2. Form a team
While business owners must lead the way in energy efficiency, cutting down on wastage is a team effort
that involves all members of staff.
Many companies start “green teams” made up of employees who encourage their colleagues to be more
environmentally conscious. These teams could also tackle energy conservation and find ways to educate and
motivate their colleagues to save energy.
Some of the most effective workplace campaigns
come not from managers, but other employees.
Get the champions to team up. Chances are your
employees run the gamut from die-hard
environmentalists to climate sceptics.
Your job is to identify the champions and
empower them to form a green team. Give them
a place to meet, educate them, give them
support, and they’ll probably deliver great results
that support what you’re trying to do. Nothing
binds a team together quite like a common cause.

Keys to creating a successful green team:
•
•
•

Make sure it is cross-departmental | The team needs to have buy-in from all departments to have a full
impact.
Harness enthusiasm| Don’t force staff to be part of the team. Try to find “champions” who have a natural
interest and enthusiasm for the issues.
Include all levels of seniority | The green team should not just consist of heads of departments. In fact, it
tends to work better as a multi-level taskforce because junior workers will often see wastage or flaws in the
system that senior people might miss. However, top-level support and participation is essential for a deep
commitment to sustainability to take hold.
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•

Meet every month to ensure continuity and momentum | Have an annual plan. Ad hoc events will also
emerge but it helps to start with specific planned events throughout the year.

•

Have an open-door policy | Encourage all staff to suggest positive changes and then implement the best ones.
This shows employees that their ideas are being implemented and that management is listening, consequently
raising morale and increasing environmental awareness.

3. Constant reminders.
For many people, not turning things off is habit, and habits are hard to change. Communicate, communicate,
communicate. Your staff will not help unless you ask them for it. Use all the channels you have to help get
the word out, whether it’s sending monthly blast emails with tips, posting on social media, or hanging up
posters and reminders around the halls and common areas.
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And of course, managers should be energy-saving role models. Employees will only pitch in if the boss walks
the walk.
4. Rewards.
Give out prizes. You’ll be amazed what people will do for free stuff. For a bit of fun go to
https://www.youtube.com/watch?v=R8RIqJLUYSE and see what people will do to get something for free.
There are various other ways of recognizing individuals with both formal and informal rewards. Here are a few
suggestions to recognize individual or team efforts that have made a significant contribution to goals and
objectives.
•
•
•
•
•
•
•
•
•
•
•

Pop in spontaneously with the CEO or other high-level executive to thank them in person.
Hold up an applause sign at the next staff meeting after you mention your employees’ successes.
Send out a weekly "Great Achievement E-mail Award" to the entire company acknowledging outstanding
energy-saving ideas.
Award the employee or team with a "plum assignment"- their choice of what they want to work on for their
next project.
Send flowers to one of the less recognized "behind the scenes" individuals.
Create a “Champion of Energy Reduction” in the lobby. Put up a picture of the employees of the month, and
engrave their name on a master plaque with words of recognition.
Hand out the "Bright Ideas" award for innovative thinking. The winner gets a free dinner, tickets to the movies,
etc.
Offer employees something that complements their favourite hobby.
If an idea was particularly effective, pay for a local car wash and a tank full of petrol. The Return on Investment
will be shorter than you think.
You could host an ice cream or pizza social to tell your customers about the company’s energy-saving efforts,
while also bolstering goodwill.
Even if their ideas sometimes fail, you want employees to keep producing them. A particularly innovative
customer created an annual award for “the best idea that didn't work” and presented a loving cup at the
annual awards dinner. This stimulated innovation and positive behaviour.

5. Make it fun
Activities can help you to connect with your employees in a number of ways. They brighten their day and
help to spread happiness in the workplace environment. Even simple activities that have a low cost can help
you put a smile on your employee’s face.
There’s growing recognition that the most successful approaches to make people voluntarily participate in
environmentally conscious activities is to make them fun, positive and interesting. To kick-start your creative
mind, here are a couple of ideas.
•

Encourage your employees to take the stairs instead
of the elevator. Ask them to sign a pledge to take the
stairs at least once a week to save the energy normally
required by the elevator. Then post motivational signs
in the entrance hall to remind them that they’re doing
their body—and the environment—well.
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•

Give them energy “citations” to hand out. You can’t be everywhere at once. Why not deputize your building’s
occupants to be your eyes and ears, like Crane Electronics did with their personnel? Your staff will have fun
with it, but it will also train them to keep an eye out for wasteful behaviour.

•

Give them sticky note reminders. This one is easy. Print up some sticky notes, like a local hospital did, below.
Give them out to your occupants and tell them they can stick the notes all over your building. Then sit back
and watch as they do your job for you.

Even with the best equipment and the best controls in the world you won't make all the potential savings you
hope for, unless you care about energy use and are prepared to do something about it. The bottom line is that
to save energy - and ultimately money - you and your colleagues need to care about reducing waste. Educating
your team about the consequences of poor energy habits – or posting the successes of internal campaigns – is
a big part of improving things. Equally important is laying down the ground rules on what should be done and
by whom. People need to be encouraged to switch things off and make sure that they know what they are
supposed to do. Don’t give them a reason to hesitate because they are not sure if they're "allowed" to do it.
CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Energy Efficiency Study 1 | Conserving Energy is simple once you can clearly
see how you are using it
Interpreting Smart Meter Data

Graphical Analysis
The importance of graphing smart meter data cannot be overstated. Our eyes are much better at identifying
patterns and trends from graphical information than from tables or numbers. For example, the demand spike
in the figure below was discovered only after graphing weekly electrical demand data.

The cause of the demand spike was subsequently discovered to be a short scheduled shutdown of steam
service, which caused timers to reset to the default setting. This triggered electrical resistance heaters
throughout the facility to operate at full load. In a chain reaction the air conditioners started up full blast,
trying to cool down the building. A wide awake energy manager discovered the problem during his routine
weekly graphical analysis and reacted swiftly to rectify the state of affairs. Without the early warning of the
graphical analysis and smart meter, this scenario could have lingered on for months on end if the council
happened to estimate the consumption at that time. An astronomical bill would have awaited the company
when they eventually came round to do an actual reading.
Simple changes to the HVAC system (heating, ventilating, and air conditioning) during subsequent scheduled
shutdowns prevented the occurrence of a potentially calamitous event. Apart from avoiding potentially
disastrous situations like the one described above, most organisations can easily cut their energy bills by 5 to
10%. Many can save 15% or more. If you install one of our smart meters, you have automatic free access to
the EnergySnitch software that was designed to help businesses and other organizations save energy and
reduce costs. It is ideal for facilities managers who want quick results from their energy-management efforts.
Rather than overwhelming you with options, EnergySnitch helps you get straight to the activities that bring the
biggest, easiest savings.
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Analyzing smart meter data, can bring a phenomenal insight into patterns of energy usage or wastage and
can be used to:
•
•
•

Study your patterns of energy usage to spot trends in your energy usage, identify waste, find opportunities for
change, and to set targets for improvement.
Look for changes in your energy performance to evaluate the effect of improvements that you have made, to
check whether your targets are being met, and to provide evidence of your progress.
Calculate the figures you need to monitor your ongoing energy performance, and to feed into further
calculations of your own.
Such monitoring and targeting will improve your energy efficiency, reduce your carbon emissions, and
increase your profitability. With EnergySnitch you can instantly extract energy-consumption information from
the specific dates, times-of-the-day, and days-of-the-week that you choose. This flexibility means that you can
create charts and tables that are truly relevant to your organization. Do you want to see if your efforts to
reduce weekend energy consumption have been working or would you like to find out how much your new
lighting control system has reduced electricity consumption during office hours?
It makes no sense to risk wasting any more time chasing hard energy-saving opportunities when easy ones
are there for the taking. Take control of your building's energy consumption today!

CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Energy Efficiency Study 2 | The Fundamentals of Energy Management
The last decade witnessed a very rapid advancement of metering technology and data presentation
applications. That is why a fast growing number of facility managers are switching to smart meter data for
superior energy management of business and industrial facilities.
Presentation applications incorporate various features and resources that permit consumers to watch streams
of smart meter data analyse consumption patterns, recognize equipment problems, verify monthly power bills,
assess rate options, and validate results of control changes or energy efficiency procedures.
Exactly what is energy management?
"Energy management" is a term that has several meanings, but we are mostly concerned with the one that is
associated with saving energy in organizations. In the case of energy conservation, energy management
involves tracking, controlling, and saving energy in an organization. For the most part this involves the steps
below:
•
•

•
•

Metering your electricity consumption and gathering the data.
Finding opportunities to conserve energy, and calculating how much energy each opportunity might save. You
would usually analyse your meter data to obtain and put a number on routine energy waste. You may also look
into the energy savings that you could make by replacing old technology (e.g. incandescent lights) or perhaps
by modernizing your building's air conditioning units.
Do something positive to focus on the opportunities to save energy. Generally you would begin with the best
opportunities first.
Monitoring how well you are progressing by analysing your smart meter data to find out how well your energy
saving initiatives have worked.
The cycle is then repeated and goes on indefinitely.
The reasons why is it important
Energy management is paramount to saving energy in your business. The vital aspect of energy saving comes
from the universal need to save energy - this need influences energy prices, pollutants, objectives, and
legislation, all elements that lead a number of convincing reasons why you ought to save energy at your
company in particular.
Managing and minimizing energy consumption at your company
Energy management is the way to controlling and reducing your business's energy use, and that is essential
because it allows you to:

•
•

Keep costs down | This has become increasingly important with rapidly rising energy costs.
Minimize risk | The greater your energy consumption, the higher the risk that rising energy prices or supply
shortages could severely impact your profitability, or even prevent your organization to continue. By
implementing energy management, you can minimize this risk by lowering your demand and make it more
predictable.
Energy Manual | Managing your Electricity Costs

29

•
•

The financial implications of Carbon Taxation |The implementation of Carbon Tax is just around the corner coming in 2016.
Decrease carbon pollutants and the environmental harm that they lead to.
It is more than likely that you have some ambitious goals for energy reduction that you are meant to be
satisfying at some point in the near future. Your knowledge of effective energy management will undoubtedly
be the secret to success that will enable you to fulfil those goals.
The best way to control your energy consumption
We identified four steps to the energy-management process above.

1.

Employing Smart Meters and managing the data
The more data you can obtain, and the more comprehensive it is, the better. The outdated method of energy
data collection is to manually read meters weekly or once a month. This is quite a laborious task, and weekly
or monthly data does not come close to the data that you can easily and automatically obtain from the
modern approach.
The present day solution to energy data collection is to install Smart Meters that automatically measure and
store energy consumption at brief, regular intervals, for example, every 30 minutes. Comprehensive Smart
Meter Data allows you to see patterns of energy waste that would be impossible to find otherwise. For
instance, there is certainly no way that weekly or monthly meter readings tell you how much energy you are
using at various times during the day, or on different days of the week. Viewing these patterns facilitates
finding the routine waste in your organisation. The crucial point is that it hardly ever makes economic sense to
devote more time to attempting to squeeze practical information out of weekly or monthly meter readings
when smart metering is easily accessible. Besides, the information from smart metering systems presents you
with so many more opportunities to save energy.

2.

The simplest and most cost-effective energy saving solutions need little or no capital investment.
Just to illustrate, numbers buildings have state-of-the-art building management systems (BMS) that should be
managing the air conditioning properly. However, it is quite common that it is defective or misconfigured
without the knowledge of the facilities managements staff. Subsequently it commits cardinal sins such as
heating or cooling an unoccupied building every evening and each weekend.

Please read the case history of a car dealership's experience on Page 37
Among the easiest ways to save a substantial amount of energy would be to convince personnel to turn
equipment off at the end of every working day. Taking a look at smart meter data is the optimal way to find
day to day energy waste. You can determine whether employees and timers are turning things off without the
need to patrol the building night and day. With a bit of detective work, you could normally figure out who or
what causes the energy wastage that you will inevitably find.
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Detailed smart meter data is the secret to discover the easiest energy savings
The necessity of graphing energy use data cannot be overstated. Our eyes are significantly better at
recognizing patterns and trends from visual information than from tables of numbers.
By making use of your detailed smart meter data, it is almost always pretty easy for making sensible
estimates of how much energy is being wasted at particular times. For instance, if you have determined that
a lot of energy is being wasted by devices remaining on over weekends, you could:
•

Use your smart meter data to determine the amount of energy (in kWh) that is used every weekend.

•

Calculate the percentage of that energy that is wasted (by equipment that ought to be switched off).

•

Applying the figures from a and b to estimate the total kWh that are wasted every weekend.
As an alternative, if you have no idea of the percentage of energy that is wasted by equipment left on
needlessly, you could:

•

Walk the building one particular evening to make sure that everything that ought to be turned off is indeed
switched off.

•

Review the data for that evening to determine how many kW were being used after you turned everything off.

•

Subtract the kW figure (2) from the typical kW figure for the weekends to calculate the potential savings in kW.

•

To obtain the total potential kWh energy savings for a weekend, multiply the kW savings by the number of
hours over the weekend
It is far more dependable to base your savings estimates on real smart meter data than on rules of thumb
alone. Furthermore, it is imperative that you put a figure on the anticipated savings for any opportunity that
you are contemplating investing time and effort or money into. It is the only method you can employ to learn
how to hone in on the biggest, least complicated energy savings first.

3.

Focusing on the opportunities to save energy
Just discovering the opportunities to save energy are not going to help you to save energy. You will need to do
something constructive about it. It will most likely require time and effort, but provided you can get the staff in
your corner, you could make significant energy savings without worrying about investing anything apart from
time. Go ahead and keep your fingers crossed that you reach your predicted savings, and be grateful that you
do not work for the kind of business that will not spend money on anything with a payback period over six
months.

4.
•

•
•

Monitoring how well you are progressing at saving energy once you have taken steps to reduce usage
Energy savings that come from behavioural change (convincing staff to turn off their computers before
heading for home) require constant attention to make sure that they remain effective and attain their optimal
potential.
Assuming you have invested funds in new equipment, you will likely want to prove that you have realized the
energy savings you anticipated.
If you have fixed defective timers or control equipment settings, you will have to continue verifying, to make
sure that everything continues to be working as it should be. Simple things like load shedding can easily cause
timers to revert default settings. If you are not keeping track of your energy consumption patterns, it is easy to
overlook such problems.
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•
•

In the event that you have been given energy saving goals from above, you will have to produce evidence that
you are meeting them, or at the very least progressing towards that objective.
Periodically you may need to prove that progress is not being made. For instance, if you are attempting to
persuade the decision makers to spend some money on your energy management programme.

If you want to know more about analysing smart meter data to find out how well you are
progressing at saving energy, please see: The ultimate way to take advantage of your Smart Meter
Profiles to uncover energy waste.

Controlling your energy consumption efficiently is a continuous process
At a minimum try to keep analysing your energy data routinely to ensure that things are not becoming worse.
It is relatively standard for unwatched buildings to become considerably less efficient as time passes.
One should expect that equipment will fail or lose efficiency and that individuals will forget the good habits
you worked hard to inspire in the past. Therefore, at the very least you ought to take a quick look at your
energy data once per week to make sure that nothing has gone dreadfully wrong. It is a real shame when
simple faults like for example misconfigured timers remain undetected for several months, leaving a massive
energy bill that could have been avoided with ease. Preferably your energy management campaign will be a
continuous undertaking to track down new opportunities (step 2), taking action to focus on them (step 3), and
to trace your progress at achieving constant energy savings (step 4). Managing your energy consumption need
not be a full-time task, but you will obtain significantly better results if you make it an important part of your
usual routine.

CLICK HERE TO RETURN TO TABLE OF CONTENTS
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Energy Efficiency Study 3 | The Ultimate way to use Smart Meter Profiles to
uncover energy waste
The profiles associated with energy use found within smart meter data are ideal for identifying where an
organisation is actually wasting energy. However, the raw tabulated data produced by the smart meter is
not very user-friendly.
It is almost impossible to spot trends and patterns without the use of specialised software that turns the raw
data into graphic presentations, which could be interpreted with ease. Fortunately, Pendulum Energy’s smart
meter customers have free access to our software that was created for precisely that purpose. The patterns of
your energy usage are usually described as Smart Meter Profiles. A typical example of Smart Meter Profiles for
a month is displayed in Figure 1 below:

Figure 1. Smart Meter Profiles for a month, created by EnergySnitch software
Using EnergySnitch software, we consider:
•
•
•
•

Ways to generate Smart Meter Profile Charts
How to examine and interpret Smart Meter Profiles
Techniques to understand your building in order to master the Smart Meter Profiles.
Examples of energy waste demonstrated with Smart Meter Profiles.
Generating Smart Meter Profile Charts from Smart Meter Data
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A smart meter is a digital device that records and stores detailed electricity usage in intervals of an hour or
less, typically 30 minutes. Pendulum Energy’s EnergySnitch software is a convenient and easy way of creating
an effective graphic presentation of the voluminous and unfriendly data generated by the smart meter.
The importance of graphing energy use data cannot be overstated. Our eyes are undoubtedly better at
distinguishing patterns and trends from graphic information, than from rows and columns with figures.
Our online Graphic User Interface has a convenient one-click feature that exports the raw data, which is then
imported into our software. There is a multitude of permutations available to extract the exact information
you require. Since EnergySnitch is an Excel add-in, you may select the graphic presentation of your choice. For
instance, you may want to compare the consumption on a particular Friday to all other Fridays during the past
month, as illustrated in Figure 2.

Figure 2. A Smart Meter Profile produced by EnergySnitch, originating from 30-minute interval data. The highresolution detail of the data is apparent.
The best way to Examine and Interpret Smart Meter Profiles
Using Smart Meter Profiles to uncover energy waste calls for some understanding of the way in which your
building is run. The secret is to attempt to link the patterns of your energy use with the functioning of the
building. Smart Meter Profiles demonstrate just how much energy is being used at particular periods. You
want to be able to have a pretty good idea of precisely what devices are utilising the power and the reasons
why it should be making use of it at the times concerned. If the profiles demonstrate energy being used during
periods or perhaps days when you are unaware of a really good reason for high energy use, it is certainly a sign
that energy is probably being wasted and a good reason to launch an investigation.
Understand the building itself to master the Smart Meter Profiles
To truly understand the Smart Meter Profiles, you have to have a good idea of what happens in the building
itself. Each and every building is unique. Nonetheless, all of the following elements are normally important:
Occupancy
•

Exactly what are the primary occupancy hours?

•

Do some employees remain after the recognized closing time?

•

Are there various shifts?
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•

Does anybody come in during the weekends or perhaps holidays?

•

Do employees actually work outside of the primary occupancy hours?

Heating and Air Conditioning
•

•
•

Which energy sources are used for heating (Gas or Electricity)? Remember that almost all types of gas heating
utilize electricity for controls, fans and pumps. In the case of a heating system that includes a gas boiler
attached to radiators, 10% or perhaps more of the total energy consumed, is likely to be electricity.
Do you have air conditioning? Is it used only for cooling in summer, or does it operate throughout the year?
(To cool equipment in the server room for instance)
Is the heating controlled by a timer and if so, have you considered different timer settings for weekends and
holidays? Heating systems, which require ducted air are inclined to use a substantial amount of electricity
(40% or more is not unusual). Air conditioning likewise uses lots of electricity. Heating and Air Conditioning
wastage can in most cases quite easily be determined from the Smart Meter Profiles.
Lighting
The majority of buildings have a wide array of lights for many different requirements. You could have a
collection of lights in the reception area, a set of lights in the offices, a couple of lights in the storage
warehouse, and some security lights. Your solutions to the issues above might be determined by which lighting
you are dealing with.

•

What regulates the time that the lights come on and turn off? Will they be automatically controlled by a
motion detector or perhaps illumination levels? Do you rely on employees to turn the lights off?

•

Would lights stay on when they are perhaps not necessary (e.g. when staff members have left or when they
are on a lunch break)?

•

If an individual is doing work after hours in a big open workplace, is he inclined to light the whole office or just
his own work desk?

Equipment for your workplace
•
•

Do personnel switch their computer systems off every time they leave the office?
Do you have office equipment like photocopiers or inkjet printers? Will they switch off when not being used?
Although smart meter data is ideal for analyzing bigger patterns and tendencies, it will not make it easier to
determine just how much energy a particular computer or photocopier uses. For that particular task, it is
advisable to connect a basic watt meter between the devices and the plug outlet.
Some other energy-consuming devices or processes (anything from a laundry to a machine shop)

•

What processes or tools can be found that use energy?

•

What kind of energy will they need (electricity, gas, or both)?

•

Exactly when do they actually use energy?

•

When are the processes running?

•

When are the devices switched on and off?
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It is essential to keep in mind that manufacturing or commercial operations can frequently overshadow all
other kinds of energy consumption in a building. In cases where an undertaking has operations or machines
that consume a lot of energy, even the most minor modifications to the way in which they are controlled
might produce a positive change in the energy bill.
Examples of energy waste found in Smart Meter Profiles
You might have already got a fairly good notion of the kinds of patterns to watch out for in Smart Meter
Profiles. Here are a few samples of energy waste, as well as the Smart Meter Profiles that can help to
recognize them.
Increased after-hours energy consumption
Energy waste is very common during after-hours periods (for instance at night and over weekends). Figure 3
below displays Smart Meter Profiles produced by half-hourly smart meter data from a commercial building.

Figure 3. This particular model firmly suggests that after-hours consumption is excessive. During the afterhours periods (Tuesday night and Wednesday night), the building consumed between 60 and 70 percent of the
energy that it usually uses during peak consumption periods.
It is generally required that certain equipment function during after-hours periods. Alarm systems or computer
servers come to mind. Nevertheless, it is very unusual for any after-hours consumption to be as high, as is
revealed by the above figure. Patterns like these demonstrate that it is highly likely that considerable savings
could be realised by reducing the after-hours energy consumption. In the above case, an investigation revealed
that nobody had actually been charged with the responsibility of turning things off when everyone goes home.
This oversight cost the company dearly.
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Fortunately, a director read one of our blogs and decided to appoint a “green team.” A particularly
enthusiastic member convinced the management to invest in a smart meter, and the rest is history. Within one
month, the savings paid for the entire smart meter installation, a remarkable return on investment.

Poor Automation
High energy consumption equipment such as a heating system, ventilation, and air conditioning should
actually be closely associated with the occupancy hours. Significant energy is wasted when a building is
warmed or cooled when no one is utilizing it, or if perhaps a whole building is warmed or cooled when just a
small number of rooms are being used. Figure 4 below shows the Smart Meter Profiles for a car dealership
over a long weekend. It is apparent that some equipment came on by itself because the dealership was
unoccupied over the entire weekend and the energy consumption was unexpectedly high on the Saturday and
Sunday.

Figure 4. Load shedding caused timers to revert to default settings, needlessly turning equipment on over
weekends.
This suggests that something was mistakenly set to turn on automatically. A subsequent investigation found
that the timer system reverted to factory settings after load shedding, with the result that it was out by 48
hours. It had been cooling the showrooms and offices for several weekends with the temperature setting on
maximum cold. If you are not keeping an eye on your energy consumption patterns, you can easily miss such
problems. A more extreme example was illustrated at a different branch of the same dealership where a timer
that only permits one on-time and one off-time was fitted. This was in preference to a timer, which allowed a
different time setting for different days. It is far from uncommon for properties to have this type of timer, even
if they operate on weekdays only. This particular practice brings about substantial wastage because high
energy consuming devices come on needlessly each and every Saturday and Sunday. It is unlikely that this
wastage would have been discovered without the use of graphic presentations, which visually alerted the
dealership’s energy manager to a situation that could easily have continued indefinitely. In both cases
described above the savings outstripped the cost of the smart meter within one month!
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Energy Efficiency Study 4 | Principles for regular Energy-Performance
monitoring that work really well
It is crucial you know whether a building is becoming more or less energy-efficient over time. Keeping track
of this kind of energy efficiency will help to:
•

Recognize the usefulness of any energy-saving changes that were made

•

Safeguard against the re-introduction of waste that has formerly been eliminated.

•

Determine whether objectives are being achieved.
Energy efficiency is typically monitored from month to month. Nonetheless, successfully monitoring calendar
month energy-performance never is as simple as comparing one month's energy usage with that of the
following month. Without having knowledge of the proper techniques, you can easily conclude that energy
efficiency has changed, when in reality the different figures are caused by errors in the calculation procedure.
Below are established principles for Energy-Performance monitoring that work well when monitoring a
building's overall performance month-to-month.

1.

Bear in mind that every month is unique in calendar terms.

•

Months differ in length - 28, 29, 30 or 31 days.

•

Weeks do not overlap perfectly with months, therefore occasionally a month may have 4 Sundays and 5
Mondays, but sometimes it can have 5 Sundays and 4 Mondays.
Such calendar month differences make it harder to meaningfully compare the energy usage of one month with
that of another. Nonetheless, it is possible to eliminate these variations by complying with the principles
below:

2.

Only do a comparison of the average Kilowatt (kW) between months.
As a result of the differences pointed out above, it is not correct to compare the Kilowatt-hours (kWh) used in
one month with the kWh used in another. Nevertheless, making use of the average kW (power) instead,
removes time from the equation, and provides data that can be compared realistically. An example might best
explain this particular concept:
A 10 kW pump consumes 6720 kWh (10 X 24 X 28) if it is running continuously for a 28-day month or 7440
kWh (10 X 24 X 31) if it is running continuously for a 31-day month, although in both instances it has an
average power of 10 kW.

3.

Restrict the energy that contributes to each monthly average
For successful month-to-month energy performance monitoring, it is essential to analyze just days and periods
with equivalent energy consumption characteristics.
For instance, an organization that has a Monday to Friday working week could accurately keep track of
monthly energy consumption concerning:

•

Business days: Monday to Friday, except holidays or other slow periods (for example, plant shutdown for
maintenance).

•

Business hours: Active hours only.
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•

Weekends
This ensures that weeks that do not overlap perfectly with months do not create a problem when you compare
one month's energy usage with that of another.

4.

Make use of energy data containing the required degree of fine detail
Accurate monthly energy performance monitoring is seldom achievable without the level of detail that you
find in smart meter data.
Weekly or monthly data simply does not include adequate information to let you adhere to the preceding
principles. Without the fine detail of smart meters (such as half-hourly data), it is not possible to accurately
account for the energy consumption differences, which go along with building occupancy hours, or the fact
that calendar months differ.

5.

Take into consideration seasonal differences in energy usage
The energy usage of heating or air-conditioning is typically very seasonal. If these energy uses constitute a
considerable percentage of the energy usage that you are evaluating, bear in mind that it will not be feasible
to produce a like-for-like comparison of the average kW figures from one month to the next.
However, seasonal differences do not make monthly results pointless; they remain of considerable value for
monitoring seasonal consumption patterns.
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Energy Efficiency Study 5 | Smart Meter Data Analysis
Unique Software for analysing Smart Meter Data
EnergySnitch was created to demonstrate clearly how and when you use your electricity. It transforms
intricate, smart meter data into convenient Excel charts and tables. You can use them to recognize visually:
•
•
•
•

How and When you are wasting electricity
Just how much energy is actually lost
What improvements were made in minimizing electricity use
Whether improvements are sustained

Visually evaluating your smart meter data allows you to determine the place to start your energy-saving
initiatives, where you should go next, and ways to keep track of sustained improvement. It generates the
fundamental strategy of all dedicated energy-saving efforts. You can easily produce a broad range of charts
and tables from smart meter data with EnergySnitch. All charts and tables are generated in Excel, which means
they are easy to edit or copy and paste directly into reports or presentations.
Read "The ultimate way to use your Smart Meter Profiles to uncover energy waste." It is particularly
useful if you do not have much experience in analysing Smart Meter Data.

Single-day profiles
Charts displaying high-resolution detail of energy consumption. This function enables you to explore a
particular date in fine detail as shown in Figure 1 below.

Figure 1. A single day profile with superimposed comparison data of the whole month
The chart above was produced from 30-minute data. More detailed data provides high-resolution profiles. It is
easy to find:
•

The time of maximum consumption. Times where consumption was above or below average. If you would
perhaps like your charts to be as simple as possible, you can easily deselect the feature for average, maximum,
and minimum overlays.
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Maximum, Average and Minimum charts
This function enables you to generate a bar chart of the Maximum, Average and Minimum values between
chosen dates. This is often ideal for comparing the best, average and worst performance of a building.

Figure 2. Maximum, Average, and Minimum data for Weekdays only
The profile in Figure 2 above, is based on 30-minute Smart Meter data from a new car dealership. The business
hours are from Monday to Friday. To present a good interpretation of the week with 24-hour operation, this
profile excludes weekends. It explicitly omits the energy consumption on days when the business was closed
to prevent the average and minimum values from being influenced by the low consumption on weekends.
EnergySnitch makes it very simple to target the particular dates that you choose. This is essential for
meaningful Maximum, Average, and Minimum profiles.
Daily Bar Charts
This feature allows you to generate charts of day-to-day demand (kW average power) or total energy
consumption (kWh) like in Figure 3 below.

Figure 3. An extra column at week two and three is immediately evident
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Selecting the times
•

Targeting specific times of the day is easy. (This is very handy if you are on a "Time of Use" (TOU) tariff.) For
instance, the above chart for our dealership mentioned above, displays energy consumption between
midnight and midnight because it is important to have an overall view of the building performance.

•

At the first glance it was obvious that there was unusual activity on the 16 th and 23rd being Saturdays and the
business does not operate on weekends. It so happened that they had a special promotion on both days, so
the higher consumption was justified. It does however, demonstrate that unusual patterns catch the eye
immediately.
Examining longer durations of energy consumption
The Daily function is often very useful for finding a quick, overview of energy consumption over a longer
period. The chart below, Figure 4, shows data over a period of 6 months:

Figure 4. Daily kW from 07:00 to 18:00 over a period of 6 months for a car dealership, discussed below.
This is ideal for identifying days when energy consumption was abnormally high or low between your selected
times. (You can, of course, select any period of the day if you have different business hours, as well as the total
duration). The daily Maximum Average and Minimum kW values are extra data that can give you a sense of the
way the energy usage varied each day. It is handy if you are searching for periods with an abnormally high
maximum demand. The importance of graphing energy use data cannot be overstated. Our eyes are
undoubtedly better at distinguishing patterns and trends from graphic information, than from rows and
columns with figures.
The visual cues are unmistakable. For instance, we can immediately pick out the Easter weekend from the 3 rd
to 6th April or the week at the end of April when the dealership shut down for refurbishment of their
showrooms. Even though information for 6 months was squeezed into this graph, it is also easy to identify
which Saturdays were used for their promotions.
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Weekly and monthly charts for bigger energy consumption trends
The Weekly and Monthly functions make it easier to compare energy performance from a week to week or a
month to month perspective.
The value of the Weekly and Monthly function is in the computation of its statistics. When monitoring energy
performance, it is essential that you adhere to a number of rules to make sure that the results are meaningful.
This built-in EnergySnitch function makes it easy. Even though you can utilize the Weekly and Monthly
functions to examine overall changes, it is usually advisable to concentrate on certain days of the week and
times of the day. For example:
•
•

If you would like to look at your progress to reduce energy waste on weekends, you should examine changes in
energy consumption on weekends only.
If you need to determine if your newly purchased occupancy-sensing lights are working properly to reduce
energy consumption at lunchtimes (when the workplace is empty), it is advisable to examine the energy
consumption on Mondays to Fridays between 13:00 and 14:00 only.

Keeping track of changes in energy performance by concentrating on certain days and times is an exceptionally
effective energy monitoring technique. However, it is almost impossible to do without specialist software like
EnergySnitch. The best thing about this approach is that you could demonstrate the savings from a particular
energy saving measure, and make use of those savings to justify pursuing additional energy saving measures.
The chart below, (Figure 5) is a good example of how EnergySnitch makes it easier to target specific days and
times. It demonstrates the peak power at a supermarket on Wednesday evenings only. They happen to take
deliveries from their major supplier every 2nd and 4th Wednesday of the month. All other deliveries are during
business hours.

Figure 5. The dramatic increase in power consumption every 2 nd and 4th Wednesday evening is very clear to see
It is evident that these deliveries coincide with peak energy consumption. When the owner noticed it, he
launched an investigation and discovered that during deliveries the entire complex was switched on in
addition to the warehouse lighting and equipment. Without the Smart Meter Data and EnergySnitch, it is
unlikely that he would ever have discovered this severe waste of energy, and ultimately money.
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EnergySnitch makes it simple to target any day and time, to allow you to select the days and times which apply
to your businesses.
Weekly or monthly maximum and minimum demand (kW) comparison
Just like the Daily function, both the Weekly and Monthly functions offer Maximum, Average and Minimum
power demand comparison. For instance, Figure 5 below displays month on month variations in Maximum,
Average, and Minimum kW.

Figure 6. Monthly figures for Maximum, Average and Minimum power (kW)
It is interesting to note that out of the 16 months shown above, only September 2014 and August 2015 reflect
Minimum values above zero. That suggests the consumer suffered power failures at least once during all the
other months. For the duration of a power failure the smart meter would of course register 0 kW, which the
software correctly interprets as a Minimum value.
Comparison Charts plot a whole month of profiles on one page
The mini-charts shown below with superimposed maximum, average and minimum profiles are very useful for:
•
•
•

Getting an overview of the patterns of energy consumption.
Detecting days or times with above-average energy use.
Comparing the latest energy use with that of some other period, for instance, the same month of the previous
year. Comparison charts ensure it is simple to identify the periods when energy is being wasted:

Figure 7. A Comparison Chart with superimposed Maximum, Average and Minimum profiles
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Figure 8. It is quite evident that the energy consumption was way above the average during the days depicted
n the these mini-charts.
The logical next step would be to generate a high resolution chart using the “Single Day” feature as shown
below in Figure 8.

Figure 9. High resolution chart of Tuesday 1 September, triggered by the mini-charts and generated by “Daily”
function
The high resolution chart’s fine detail like, for instance, how much and when, combined with the pattern and
intimate knowledge of the business operation is a great start to any investigation into energy waste. The first
thing we would do is to try and find what caused the high demand around 09:00, between 11:00 and 12:30,
and the peak at 14:30. Was it really necessary and if not, take positive action to prevent a recurrence.

The Overview Function
It allows you to calculate figures like totals, maximums,
averages, and minimums, for any dates and times that
you specify. The overview table below contains values
that were calculated for the 9-month period, from 1
February to 31 October.
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Energy Efficiency Study 6 | Get your employees to chip in for your
Energy Awareness Campaign
It is of vital importance that your staff become aware of the energy consumption for which they are
responsible. Basic changes in people's conduct can swiftly bring about appreciable energy savings.
Nevertheless, these changes are only going to happen when the people are aware of the energy usage they
may have the power to control.
If you are in a position to guide and motivate them properly, your staff members can most likely attain
substantial reductions in your business's energy consumption. Everyone knows that conserving energy is great
but the majority of people will only be motivated when you are able to demonstrate precisely how much
energy they happen to be wasting, and just how much capacity exists for improvement. Numbers and figures
on your display board are meaningless. Almost everyone has seen it numerous times before, and therefore,
they seldom pause to give some thought to the underlying message.
EnergySnitch is the ideal tool to produce colourful and exciting graphic material to display that data.

If your display is linked to a reward or fun event, it provides the responsiveness you are after.
Here is a good example. During “Operation Shutdown” at a Somerset West Primary School, learners went all
over the school building, turning off all non-essential lighting and devices for an hour. The following day, they
were all presented with the graph below, which shows the results of their activities: a 68% decrease in energy
use during that particular hour.
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Show them that their actions really DO make a difference, and it will be easier to get your building’s
occupants to take those actions. In essence, you want to improve the energy awareness of your employees,
which means, you will need an energy awareness campaign.
Traditional planning for an energy-awareness campaign may start out with a search for commonly used poster
facts and figures, and pictures of wind farms, green plants inside light bulbs, and hands cuddling a green globe.
The problem with that strategy would be that almost everyone has seen it all several times before, and,
therefore, they hardly ever pause to give some thought to the underlying message. Moreover, there is, in fact,
a far better strategy to persuade your staff to do something to lower their energy consumption.
The typical selection of poster facts and figures are certainly not as potent as focused facts and figures that are
unique to your business, and you can easily put it together by yourself!
That said, we are not implying that your campaign should not incorporate billboards and signs at all. To the
contrary, it plays a vital role in helping inform other people and to serve as reminders around reception and
common areas. Still, the more you could link your energy-awareness message directly to your building, the
better your staff will understand and appreciate it. A good example is the graph below, which was produced
form a sub-meter’s interval data. It clearly shows that the energy consumption was way above the normal on
this Tuesday. An investigation revealed that a pneumatic coupling was not properly attached, causing a serious
compressed air leak, which caused several compressors to run all day long. When the section head presented
this graph to the surprised technicians, there were a lot of red faces but everyone understood the point he was
making very clearly.
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For a general explanation, we believe it would be fair to say that energy awareness means understanding:
•
•
•
•
•

Exactly how much energy we use (both directly and indirectly)
What we actually need it for
Where the energy originates from
The consequences of us making use of it (Ecological impact, destruction of resources)
How we can reduce our energy usage and its undesirable aftermath
Unfortunately, pondering on energy awareness in that way is not optimal when you are attempting to create
an energy awareness campaign designed to minimize energy consumption at your company. The majority of
people in your business will have other issues to consider, and to get them to appreciate the big picture of
energy usage will be a massive challenge. Therefore here is the solution:
Your employees do not need to acquire a holistic understanding of energy consumption, and they only need
to know enough to avoid wasting a great deal of energy themselves!
Considering that your objective is to save energy in your organisation, it really is what your staff members do
when they are at the job that counts. A definition that's more appropriate for your campaign. A definition that
is more suitable for your campaign is about realising that:

•

Throughout the day we are using energy in our company.

•

A number of things we do use much more energy than the others.

•

Straightforward changes in our behaviour can result in significant reductions in our company's energy
consumption.
Minimizing our company's energy consumption is essential!

•

At first glance, this is not unlike our first explanation of energy awareness. Even so the critical point is the fact
that this definition is far more localized. It is centred on people saving energy in your building. Simply put, it is
much closer to home. By moving your definition of energy awareness closer to the building where you want to
save energy, you will make it simpler for people to understand that their actions make a difference, and that
they possess the ability to make an immediate improvement to your company's energy consumption.
Whenever your idea of energy awareness is closer to home, your strategy will naturally make use of messages,
and statistics that are closer to home too. These messages and statistics will come across better with the staff
members they are meant for, so this should have a considerable impact on the savings that your campaign will
realize.
Making use of specific facts and figures to bring your campaign closer to home
The more you can link your statistics to the daily actions of your personnel, the more inclined they will be to
take action. Therefore, rather than using foreign statistics, or national statistics, in your campaign, make use of
statistics that are strongly related to energy consumption at your company. Better still, make use of statistics
that are relevant to energy consumption in your building. Best of all, use statistics that are directly associated
with energy consumption on your floor of the building, or perhaps in your particular section.
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The more that Johan in the laboratory can see that his wasteful practices matter, the more that Johan in the
laboratory will feel inclined to do some worthwhile thing about it.
Here's how to get the statistics you need to make your employees mindful of their energy consumption
First of all, you have to develop your own understanding of the building's energy consumption. Just how much
energy it uses, exactly what uses it, and when. Equipped with this information, your task of increasing energy
awareness amongst personnel will be much simpler because you will be able to focus on the wastage that they
are responsible for. It will also allow you to encourage them with proof of the savings they may have made.
When it comes to this, you must have enough data
If you do not have high-quality energy data, you will find it difficult to obtain useful results. Monthly meter
readings can not ever determine how much energy your building is using at different times during the day and
on the various days of the week. This particular degree of fine detail is essential to determine the targeted,
personalized figures that could have the most significant influence on the energy awareness of your personnel.
This is where the investment in a Smart Meter will prove its worth. The figures you need will come from
evaluation of your Smart Meter data. You may need to get started by analysing the previous year's Smart
Meter data, although, if you do not have that much, just use what you have.
Numbers to highlight energy waste that you want to aim for
The very first action to take is to examine your patterns of energy consumption to track down energy waste.
When you have found energy waste, you will be able to measure how much energy is, in fact, being wasted
(Bear in mind that this is not an exact science. Estimations are acceptable). Get started by calculating the
wasted kWh, and after that multiply the results by cost per kWh. If you would like to focus on waste as a
percentage of some kind, just calculate the difference in percentage between the kW or kWh figures from the
correct period, buildings, floors, or divisions that you would like to compare.
Specific figures are usually most suitable for increasing energy awareness among the staff members. For
instance: "needlessly leaving devices turned on when we go home is wasting x kWh, and y Rand each night of
the workweek." Use your creative imagination a little. Maybe take a look at energy consumption on weekends,
or during lunch breaks. If your business operates all the time, investigate the energy consumption of different
shifts. All these details will be contained in your detailed Smart Meter data. You simply need to extract it and
show it in an easily accessible format.
At a minimum, you must be able to come up with figures like: "Every working day the company uses x kWh of
energy, which costs y Rand." However, the better you can connect your figures to particular areas of people's
routines (e.g. certain days, times, or shifts), the better your figures will be for encouraging action.
You may possibly manage to narrow your figures down to particular parts of your building, or to certain end
uses of energy (e.g. air conditioning, water heating, etc.). Your ability to accomplish this may be determined by
the number of meters you have, even though it is usually possible to make some smart extrapolations and
estimates. The more you can associate your figures to employee's day-to-day routines and tasks, the greater
the energy awareness it will be possible to develop, and the greater the savings you will be able to realize.
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Figures to show progress
Once you have discovered particular energy waste to focus on, measured that waste, and motivated staff
members to minimize that waste, you will want to closely monitor changes in the energy efficiency of the days,
times, areas, and energy uses in question. Providing personnel with specific figures that illustrate the savings
that they have realized will be a great help in encouraging them to carry on making progress. For the most
part, you would do this once a week or monthly. (Learn more about our Smart Meter Energy Charts)
It is essential that the figures you make use of to show energy savings correspond to the figures you used to
focus on the energy waste that you were aiming for in the first place. Centred analysis is often the only
dependable method to track improvements in any event. Savings associated with specific days, times, and
activities, are far more inspiring, though. For instance, if the employees in a particular department were able
to reduce their weekend energy consumption by 75%, publicizing that fact will most likely be considerably
more inspiring than publicizing the smaller effect that their initiatives have had on the building's total energy
bill.
Specialized Software is indispensable for the task
EnergySnitch, our specialist software package will make it a lot easier to calculate the kinds of figures that you
require. It is designed specifically for this sort of work, and the good news is that it is free to all our Smart
Meter customers.
Ongoing effort is essential
The best results without a doubt will be obtained when you treat your energy awareness campaign as a
continuing process. It should not have to be a full-time task, but it will certainly work much better if you make
it an important part of your normal schedule and to turn what you find into facts and figures that you can use
to motivate your staff to continue reducing your energy consumption as time goes on.
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