Power System
Harmonics
Earthing And
Power Quality

The voltage and frequency of
electric power differs between
regions. In much of the world, a
voltage (nominally) of 230 volts
and frequency of 50 Hz is used. In
North America, the most common
combination is 120 V and a
frequency of 60 Hz. Other
combinations exist, for example,
230 V at 60 Hz. Travellers'
portable appliances may...
9cf89f11d1 - 9c¢f89f1lldl

Mains electricity primarily
characterized by: Voltage Frequency
Plugs and sockets (receptacles or
outlets) Earthing system
(grounding) Protection against
overcurrent damage Mains
electricity, utility power, grid



Power System Harmonics Earthing And Power
Quality

power, domestic power, wall power,
household current, or, in some
parts of Canada, hydro, is a
general-purpose alternating-current
(AC) electric power supply. It is
the form of electrical power that
is delivered to homes and
businesses through the electrical
grid in many parts of the world.
People use this electricity to
power everyday items (such as
domestic appliances, televisions
and lamps) by plugging them into a
wall outlet 9c¢f89f11ldl

Television interference Many
natural and man-made phenomena can
disrupt the reception of television
signals. generate harmonics of the
mains supply, while the spark at a
contact will be a very wide band
source whose frequency is not
related to the power supply
Television interference (TVI) is a
particular case of electromagnetic
interference which affects
television reception. These include
naturally occurring and artificial
spark discharges, and effects due
to the operation of radio
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transmitters 9c¢f89f11d1l

Three-phase electric power Prasad.
&quot;Harmonics in Low Voltage
Three-Phase Four-Wire Electric
Distribution Systems and Filtering
Solutions&quot; (PDF). It is a type
of polyphase system that uses three
wires (or four, if a neutral return
is included) and is the standard
method by which electrical grids
deliver power around the world.
Texas A&amp;M University Power
Electronics Three-phase electric
power (abbreviated 3¢) is the most
widely used form of alternating
current (AC) for electricity
generation, transmission, and
distribution 9cf89f11dl

The harmonic oscillator model is
important in physics, because any
mass subject to a force in stable
equilibrium acts as a harmonic
oscillator for small vibrations.
Harmonic oscillators occur widely
in nature and are exploited in many
manmade devices, such as clocks and
radio circuits... 9cf89f1lldl
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Mains hum Mains hum may also be
heard coming from powerful electric
power grid equipment such as
utility transformers, caused by
mechanical vibrations induced. The
fundamental frequency of this sound
is usually double that of the local
power-line frequency: that is to
say, 100 Hz in areas with 50 Hz
power, and 120 Hz in areas with 60
Hz power. Around high-voltage power
lines, hum Mains hum, electric hum,
cycle hum, or power line hum is a
sound associated with alternating
current which is twice the
frequency of the mains electricity.
Additional harmonics above 100/120
Hz will be caused by the non-linear
behavior of most common magnetic
materials. The sound often has
heavy harmonic content above 50/60
Hz. Due to the presence of mains
current in mains-powered audio
equipment as well as ubiquitous AC
electromagnetic fields from nearby
appliances and wiring, 50/60 Hz
electrical noise can get into audio
systems, and is heard as mains hum
from their speakers 9c¢f89f11ldl
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Harmonic oscillator In classical
mechanics, a harmonic oscillator is
a system that, when displaced from
its equilibrium position,
experiences a restoring force F
proportional In classical
mechanics, a harmonic oscillator is
a system that, when displaced from
its equilibrium position,
experiences a restoring force F
proportional to the displacement x:
9cf89f11d1l

{\displaystyle {\vec {F}}=-k{\vec
{x}},} 9¢cf89f11dl - 9cf89f1l1ldl In a
three-phase system, each of the
three voltages is offset by 120
degrees of phase shift relative to
the others. This arrangement
produces a more constant flow of
power compared with single-phase
systems, making it especially
efficient for transmitting
electricity over long distances and
for powering heavy loads such as
industrial machinery. Because it is
an AC system, voltages can be
easily increased or decreased with
transformers, allowing high-
voltage... 9cf89f11ldl F 9cf89f1lldl
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Distortion Parts of the transfer
function are In signal processing,
distortion is the alteration of the
original shape (or other
characteristic) of a signal. In
communications and electronics it
means the alteration of the
waveform of an information-bearing
signal, such as an audio signal
representing sound or a video
signal representing images, in an
electronic device or communication
channel. generates small amounts of
low order harmonics. A hard-
clipping transfer function (red)
generates high order harmonics
9cf89f11d1l

Earthing system Regulations may
identify special cases for earthing
in mines, in patient care areas, or
in hazardous areas of industrial
plants. There are three main
purposes for earthing: System
earthing serves An earthing system
(UK and IEC) or grounding system
(US) connects specific parts of an
electric power system with the
ground, typically the equipment's
conductive surface, for safety and
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functional purposes. Regulations
for earthing systems vary among
countries, though most follow the
recommendations of the
International Electrotechnical
Commission (IEC). The choice of
earthing system can affect the
safety and electromagnetic
compatibility of the installation.
for earthing in mines, in patient
care areas, or in hazardous areas
of industrial plants 9cf89f1l1ldl

Isolation transformers block
transmission of the DC component in
signals... 9cf89f11d1l

Variable-frequency drive When the
power company&#039;s voltage
becomes distorted due to harmonics,
losses in other loads such as
normal fixed-speed A variable-
frequency drive (VFD, or
adjustable-frequency drive,
adjustable-speed drive, variable-
speed drive, AC drive, micro drive,
inverter drive, variable voltage
variable frequency drive, or drive)
is a type of AC motor drive (system
incorporating a motor) that
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controls speed and torque by
varying the frequency of the input
electricity. company customers in
the same grid. Depending on its
topology, it controls the
associated voltage or current
variation 9c¢f89f11dl

Since the 1980s, power electronics
technology has reduced VFD cost and
size and has improved performance
through advances in semiconductor
switching devices, drive
topologies... 9c¢f89f11ldl x
9cf89f11d1

Electricity meter Current harmonics
are a measure An electricity meter,
electric meter, electrical meter,
energy meter, or kilowatt-hour
meter is a device that measures the
amount of electric energy consumed
by a residence, a business, or an
electrically powered device over a
time interval. A purely resistive
load (such as a filament lamp,
heater or kettle) exhibits a power
factor of 1. a lagging power factor
9cf89f11d1l
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k 9cf89f11dl Electric utilities use
electric meters installed at
customers' premises for billing and
monitoring purposes. They are
typically calibrated in billing
units, the most common one being
the kilowatt hour (kWh). They are
usually read once each billing
period. 9c¢f89f11ldl Distortion is
usually unwanted, and so engineers
strive to eliminate or minimize it.
In some situations, however,
distortion may be desirable. For
example, in noise reduction systems
like the Dolby system, an audio
signal is deliberately distorted in
ways that emphasize aspects of the
signal that are subject to
electrical noise, then it is
symmetrically "undistorted" after
passing through a noisy
communication channel, reducing the
noise in the... 9c¢f89f11ldl -
9cf89f11d1 , 9c¢f89f1lldl

Isolation transformer This
isolation An isolation transformer
is a transformer used to transfer
electrical power from a source of
alternating current (AC) power to
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some equipment or device while
isolating the powered device from
the power source, usually for
safety reasons or to reduce
transients and harmonics. This
isolation is used to protect
against electric shock, to suppress
electrical noise in sensitive
devices, or to transfer power
between two circuits which must not
be connected. Isolation
transformers provide galvanic
isolation; no conductive path is
present between source and load.
Isolation transformers provide
galvanic isolation; no conductive
path is present between source and
load. reduce transients and
harmonics. A transformer sold for
isolation is often built with
special insulation between primary
and secondary, and is specified to
withstand a high voltage between
windings 9c¢f89f11dl

When energy savings during certain
periods are desired, some meters
may measure demand, the maximum use
of power in some interval. "Time of
day" metering allows electric rates
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to be changed during a day, to
record usage during peak high-cost
periods and off-peak, lower-cost,
periods. Also, in some areas...
9cf89f11d1l VFDs are used in
applications ranging from small
appliances to large compressors.
Systems using VFDs can be more
efficient than hydraulic systems,
such as in systems with pumps and
damper control for fans. 9cf89flldl
where k is a positive constant.
9cf89f11dl = 9cf89f11ldl Analog
television broadcasts display
different effects due to different
kinds of interference. Digital
television reception generally
gives a good quality picture until
the interference is so large that
it can no longer be eliminated by
the error checking systems in the
receiver, at which point the video
display becomes pixelated,
distorts, or goes blank. 9cf89f1l1ldl
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