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Broadband Over Power
Line
Introduction

Broadband  over Power Line  (BPL)  is  a
technology that allows Internet data to be transmitted over utility power lines.


In order to make use of BPL, subscribers use neither a phone, cable nor a satellite connection.


Instead, a subscriber installs a modem that plugs into an ordinary wall outlet and pays a subscription fee similar to those paid for other types of Internet service
They travel along the wires and pass through the utility transformers to subscribers' homes and businesses. Little, if any, modification is necessary to the utility grid to allow transmission of BPL
The Federal Communications Commission (FCC) is currently working on a set of rules according to which BPL may be implemented in the United States. Power line communications uses the RF signal sent over medium and low voltage AC power lines to allow end users to connect to the Internet.
The RF signal is modulated with digital information that is converted by an interface in the home or small business into Ethernet compatible data
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Block diagram of BPL
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Closeview of household
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BPL Modem Connection
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The Power Grid


To gain a good understanding of how PLC Works an excellent understanding of the Power Grid is required.
Unlike telephony and it's associated technologies there is no set standard for providing power
Power is generated at Power stations and distributed around a medium to large geographical area via HV lines or High Voltage lines
At the customer's house or premises a transformer is used to drop the voltage down to safer more manageable voltages for use in the home or business.
This power is usually transported over LV or Low Voltage lines. These Low Voltage Lines include the lines that traverse a customer's home or business
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PLC Encoding


PLC is based on the idea that any copper medium will transport any electrical signal for a certain distance.


Basically a radio signal is modulated with the data we wish to send.


This radio signal is then sent down the copper medium (our power lines) in a band of frequencies not used by for the purposes of supplying electricity and managing electricity
PLC backbones
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PLC Into the Home


There are two means of getting the broadband into the home from the electrical pole.


One method is to use a wireless device located on the power line to broadcast a radio signal containing the data with a receiver located in the home.


This method allows "In Home" PLC to be used to network machines such as printers PCs and other PLC enabled devices.


The alternative is to allow the PLC frequencies to either skip around or pass through the transformer and continue onto the home allowing any devices with PLC connections to be plugged in anywhere in the home
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Shows In-building BPL

Categories of PLC or BPL


In-building BPL
· These BPL systems use the buildings electrical wiring to network computers within a building.
· Most operate under the Home Plug specification.
•	An example of a company that offers Home Plug is Maxim's Power line products that are based over in the U.S.
· This company uses the Home Plug standard to turn ordinary AC power wiring into a data and multimedia network.
· It offers 14Mbps data transfer rates over existing electrical wiring in the home or office
Access BPL



Access BPL uses electrical distribution lines, overhead or underground, to provide broadband Internet access to homes and businesses.



These access BPL systems serve as a significant interference potential to over the air radio services such as the American Radio Relay League (ARRL) and the U.S. Federal Emergency Management Agency (FEMA).

Multiple Formats of Access BPL



•End-to-End Access BPL
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Figure It Overview of End-to-End Access BPL Svstem
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History

The first technique to make use of the power line for control messages was the method - Ripple Control.


This is characterised by the use of low frequencies (100 - 900Hz) giving a low bit rate and a demand on very high transmitter power, often in the region of several 10kWs


In the mid 1980's experiments on higher frequencies were carried out to analyse the characteristic properties of the electric grid as a medium for data transfer


Bi-directional communication was developed in the late 80's and early 1990's and the main difference between these systems and modern systems today is that much higher frequencies and a substantial reduction of the signal levels are used on today's power grid network
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Industry Players in PLC
Power Line Communications Association United Power Line Council PLC Forum HomePlug Alliance

Advantages
Power line communications opens up many new business opportunities for applications and customer services, for both telecom and electricity sectors in Europe and in the U.S.



There are various strong, unique advantages for PLC to become a very important element in the future of broadband communications.



Power line communications provides many advantages for the providers of the service and also more importantly for the end users of the service

A major selling point for the development of PLC for utility companies is that most of the infrastructure is already in place because the technology relies on the existing power grid
The equipment needed to set-up PLC in the home in the U.S. is cheaper on average that that of other broadband solutions such as DSL and cable modem, usually costing (depending on equipment) between $45 up to $75
The equipment uses existing power outlets in the home making it a lot easier to set-up and also is very simple to set-up as it is plug and play
Power line communications outperforms its competitors with speeds of up to 14Mbps. For users in rural areas, who cannot receive DSL or cable modem services, PLC can be used to provide an all in one service providing telephone, cable television and high speed data

Disadvantages






Access BPL systems are designed to send information within parts of the 2-80 MHz frequency range along unshielded power lines, which results in the unintended emission of RF energy.


This unintentional radiation can create interference to the radiocommunication services mentioned above
Future
Standardisation of BPL technology to allow better deployment of BPL equipment



Cost of BPL needs to become more competitive in the broadband market



Interference issues needs to be resolved to prevent conflicts of interest between government and radio enthusiasts



The marketing of BPL needs to be performed to a high standard in order to make consumers aware of this technology
Conclusion


There are many examples of power line communications projects worldwide, ranging from R&D projects to Internet Service Provider (ISP's) commercial introductions of power line communications.
PLC has taken off in the UK, Germany and also in
the U.S.
The latest news on power line networking in the U.S. is that the Federal Communications Commission (FCC) has moved forward with a process to measure interference caused by the broadband over power line service.
Federal Emergency Management Agency (FEMA) have expressed concerns over the unlicensed broadband over power line equipment interfering with their licensed radio signals.



However, the FCC staff are confident that the interference problems can be resolved.



The FCC sees broadband over power lines as a potential competitor to digital subscriber line (DSL) and cable modem services.



They also see broadband over power lines providing broadband access to places not served by cable or DSL

Thank You
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