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Majority of the world’s electrical energy are
generated by fossil fuels. In recent years, there is
a rising concern about the environmental impact
and from burning fossil fuels, especially coal. This
is because combustion of fossil fuels produces
carbon dioxide which contributes to the greenhouse eﬀect, thus worsening global warming. It
also produces harmful carbon pollutants which
can cause respiratory health issues. Furthermore,
the world’s energy consumption is expected to
increase as technology advances. Countries are
looking into renewable energy sources such as
solar energy, wave power and hydroelectricity, a
progressive transition from fossil fuels to a
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clean sustainable energy system. Various world
organizations and international agencies are also
creating awareness by initiating energy eﬃciency
campaigns. One of such is the “One Watt” initiative by the International Energy Agency (IEA). The
aim is to reduce standby power of appliance to not
more than a watt in 2010, and 0.5 watts in 2013.
Standby power is the power consumed by devices
when switched oﬀ or not performing their primary
function. Standby power is mainly used to enable
features such as digital clock display and receive
remote control signals. Example of these devices
are television, microwaves and computers.
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Although the typical standby power consumption
is low, but considering multiple electrical devices
especially domestic appliances that is powered on
24 hours a day, 7 days a week in every household,
it contributes to a signiﬁcant amount to environmental impact and electricity wastage annually.
Standby power has been recognized as an energy
concern and it would require the global eﬀort to
reduce. Regulators around the world have implemented guidelines to encourage manufacturers to
ensure that their products are more energy
eﬃcient. Most of these guidelines are voluntary.
An example is the international Energy Star
programme in the USA.
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Only products that meet a certain energy
eﬃciency standards will be awarded with the
energy label. To determine the product energy
eﬃciency, test has to be conducted in accordance
to international standards.
The International Electrotechnical Commission
(IEC) has released an International Standard IEC
62301 (Household electrical appliances –
Measurement of standby power). The European
CENELEC Technical Committee also has a similar
European Standard: EN 50564:2011 (Performance
of household and similar electrical appliance).
These standards deﬁne the test procedures such
as test conditions and measurement methods to
measure standby power consumption.

An Energy Star label displayed on washing machine at a
Best Buy store in Marin City, California
Credits: Justin Sullivan/Getty Images
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The International Electrotechnical Commission (IEC)
has released an International Standard IEC 62301
(Household electrical appliances – Measurement of
standby power). The European CENELEC Technical
Committee also has a similar European Standard: EN
50564:2011 (Performance of household and similar
electrical appliance). These standards deﬁne the test
procedures such as test conditions and measurement methods to measure standby power consumption.
The IEC standard states that the test has to be conducted in ambient temperature 23°C still air environment, the supplied power should not have harmonic
content exceeding 2%, up to the 13th harmonic and
the crest factor should be between 1.34 and 1.49.
The standards also deﬁned the accuracy of the measuring equipment used. However it is dependent on
the amount of power measured. Measurements
higher than 0.5 Watts have to be made with an
uncertainty of less than 2% at the 95% reliability.
Typically a power meter such as Hioki PW3335 is
capable of measuring standby power consumptions.
The PW3335 is built in compliant to the IEC 62301
standards. The power meter can easily interface with
the host PC using the PW Communicator software.
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The software has a user-friendly interface (Figure 1),
selection of measurement methods in accordance to
the standards, report generation (Figure 2) and
saving of data in CSV format.

Figure 1: Power Measurement Interface
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Various electrical parameters such as total harmonic
distortion (THD), crest factor, voltage, power consumption and harmonic distortion can also be measured simultaneously using the PW3335.
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