design document for

PLCCS: A Power Line Carrier Communications System

submitted to:

Professor Joseph Picone
ECE 4522 Senior Design lI
Department of Electrical and Computer Engineering

Mississippi State University
Mississippi State, Mississippi 39762

December 5, 2000

E 10101 = |

submitted by:

W. Kwan, W. Parker, B. Roberts, J. Tatum
Faculty Advisor: Dr. Nicholas Younan
Department of Electrical and Computer Engineering
Mississippi State University
Box 9571
Mississippi State, Mississippi 39762
Tel: bb2-336-5361
email: wyk1@ece msstate edu, whp1@ra msstate. edu, brobe100@aol.com,
jat1i@ece mastate.edu




PLCCS: Commmurications System

EXECUTIVE SUMMARY

Technology m today’s world 1= advancing at a very rapid rate. Once a rare commoedity, compuoters can
now be found m hundreds of mulbons of homes and businesses [1]. A growmg frend mvolving
computerz 1z industrial control and home automation a prachice in which elecincal devices are
controlled with bitle or no buman terachon [2]. Although flus may sound hke a noble concept, many of
these control systems suffer from poor performance m tenms of data commmunications capability [3].
They also require the user to configure them locally, wiach makes it difficult to check the status of the
systems from afar.  Also, many systems carry a steep price tag that mamy potenhial buyers find

To remedy the first of these 1zpes, a new data communicahions system will be developed. The zystem
will consist of one or more host units and multple target wnits.  The host oniz wall mutate all data
commumcations processes to the target wmits, and a target vt may reply only to the host that hatls it
Only one commumecations process may exist at any grven time per host, preventing data communication
collizions. Exasting electrical winhyg will zerve as the communications medmim preventing the expense of
" el i is e B

The access issue will be remedied by designing a software packape for a personal computer. The
software will allow the host device to connect to a PC, as well as the Intemnet using TCP/IP. The user
will therefore be able to access the host device through a standard Internet connection

A third 1ssue 1=z the cost of comparable control systems. Presently-available systems that are nsed n
mdustry cost thousands of dollarz [4]. By programming a mucrocontroller to enmlate tradibonal
hardware, less electromic components will be requered to build a worleng svstemn As a result, overall
production costs will be substamtially lower than comparable systems. The production cost of each host
and target unit will not exceed $30 and $23, respectively. The expected market price of a host unit will
be $1459.95, and the expected market price for each target unit will be $39.95.

We will approach thiz project by dividing it mio several key components. A modem will be designed
that will allow the host and target wnits to commumicate over the power line. Microcontroller fimmaare
will be created to conirol the funchonality of both host and target wmits. Circuitry and fimmaare wall be
mplemented to imterface the host unit to a PC.  Software will be written to allow user-confrol over host
and target units.

Onur design will be supenior to presenthy-available device control systems i that curs will educe the
munber of control emors due to cormpted data transmiszions, therebry enhancing the reliability of the
systemn. | will also provide an easyv-to-use interface that will allow nsers to render remote control over
all host and target units and all of their associated peripherals.

Considenng the ongome srowth m populanty of home and industrial control systems, this project has an

abundant future [3]. Potenhal design enhancements inchude improving the data transfer rate of the
modems and enhancing the remote web interface.
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