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Introduction
• A vast amount of information travels through the entire earth
every day and it creates an essential need for a transmission
medium that is not only fast but economically reasonable as
well. One of the technologies that fit in the above stated
criteria is PLCC.
• PLCC, Power Line Carrier Communication, is an approach to
utilize the existing power lines for the transmission of
information.
Introduction
• This technology has been in wide use since 1950 and was
mainly used by the grid stations to transmit information at
high speed.
• The data collected from different sensors is transmitted on
these power lines thereby also reducing the maintenance cost
of the additional wiring.
• In some countries this technology is also used to provide
Internet connection.
Operating Principle
• Power line communications systems operate by impressing a
modulated carrier signal on the wiring system. Different types
of power line communications use different frequency bands,
depending on the signal transmission characteristics of the
power wiring used.
• The communication device used for the communication over
the power lines is a MODEM, commonly known as Power Line
MODEM (PLM).
Operating Principle
Operating Principle
• Modulation Technique
Modulation techniques that opt lower frequency ranges of 35
KHz to 95 KHz can perform better as compared to the ones using
the whole available frequency band. OFDM (Orthogonal
Frequency Division Multiplexing) is the modulation technique
that is used in HomePlug specification network appliances.
By using multiple carriers at a time, the modulation technique
uses the available spectrum most efficiently. During the
transmission, each frequency is monitored and if any
interference, noise or data loss occurs, the responsible
frequency is removed.
Operating Principle
• Imposing signal on power line
There are two different ways by which we can connect a PLC unit
with the power lines – capacitive coupling and inductive
coupling.
In capacitive coupling, a capacitor is used to superimpose the
modulated signal on to the network’s voltage waveform. Another
way is inductive coupling which employs an inductor to couple
the signal with the network’s waveform.
No physical connection is required to establish inductive
coupling. This makes it safer as compared to capacitive coupling.
However this method has higher tendency to lose the signal
during coupling.
Application
•
•
•
•
•
•
•
•
Transmission &amp; Distribution Network
Home control and Automation
Entertainment
Telecommunication
Security Systems
Automatic Meter Reading
Automotive uses
Broadband over power line (BPL)
Application
• Automatic Meter Reading
Application
• Home Automation
Advantages &amp; Disadvantages
• From the economic standpoint, it is very reasonable to use a
pre installed wired network instead of running new wires.
• It certainly reduces a lot of time &amp; money and so is the
biggest advantage of the technology.
• Comparatively it is a harsh medium and data transfer through
it can create a lot of problems.
• Household appliances like halogen tubes, washing machines,
televisions, etc. can become prone to an unpredictable noise
and interference in the transmission.
• Continuous plugging and unplugging of electronic devices
makes power line characteristics vary constantly.
PLCC Standards
• European Committee for Electro technical
Standardization (CENELEC)
– A frequency range of 3 to 148.5 KHz is allowed for the
communication and this range is further divided in 5 subbands
• Federal Communications Commission (FCC)
– FCC standardizes the frequency ranges and transmitted
power ranges for the power line communications in North
America. The allowed base frequencies range from 0 to
530 KHz.
PLCC Standards
• HomePlug Powerline Alliance
– HomePlug Powerline Alliance is a group of companies
dedicated to improve the technology for the networking
and communication over power lines.
– The standard uses a physical layer protocol (PHY) based on
128 equally divided carrier OFDMs (Orthogonal Frequency
Division Multiplexing) from a frequency range of 0 to
25MHz.
PLCC Standards
• IEEE 1901
– Institute of Electrical and Electronics Engineers (IEEE) stated a
standard named IEEE 1901 for high speed power line
communications. This group was formed in 2005 and gave its
first standard in 2010 which includes two different physical
layers.
– First one based on OFDM modulation and the other one based
on wavelet modulation.
– Network devices that employ only OFDM physical layer will not
be interoperable with the device that employ Wavelet physical
layer.
References
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