
______________________________________________________________________________________________________________________________ 
Registered Office 230 High St Swanage Dorset BH19 2PQ.  Company No: 3301850  VAT  No. 684 8444 87 

 
 
 

May 2007 
 

A Real Alternative to Low Powered Radio 
 
 
 Signalling via mains wiring has a reputation for being a less-than-perfect solution to 
communicating information around a building, the advent of switch-mode power supplies and 
thyristor controls justifiably added to this perception. Today the mains is still decidedly noisy 
however, the implementation of the EMC directives for Conducted noise is having a beneficial 
effect.  At the same time the RF Spectrum is becoming more congested and will always be 
subject to a degree of unreliability due to interference.  
 
Early forms of signalling via the mains wiring used crude AM and later FM techniques via the 
LIVE and NEUTRAL wires with relatively wide bandwidth allowing the noise interference to 
impact on performance and standards such as X10 were developed to try and live with the 
noise.  
 
DC Drives has been working for several years in this field and developed a solution to provide  
reliable, long range signalling in large multi-storey 3-phase buildings in the presence of large 
amounts of electrical noise.  
 
This is achieved as follows:-  
 

1) Use of a carrier frequency that matches and propagates well in the mains wiring.  
2) The use of Neutral and Earth as the signal path, common to all phases.  
3) Use of a carrier frequency that broadly avoids common sources of interference 
4) Use of digital FM techniques giving a 19db improvement over A.M. 
 
But primarily the use of… 
 
 5) Very narrow bandwidth and a proprietary active crystal filter technique to give a 52db 
advantage over conventional L-C circuitry.  
 

The total signal to noise improvement over the alternative mains-borne communications is an 
enormous 83db which makes our arrangement not just feasible but entirely reliable. This has 
been shown in previous installations in very large buildings such as Universities.  
 
The very narrow bandwidth means that it is suitable only for low data rates, typically 20 bits per 
second but this is perfectly adequate for an address and, say,  16 status conditions that can be 
sent in just over a second. This is ideal for temperature measurements, voltage monitoring, 
and automation. 
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Advantages over Low Power Radio. 
 

1) The mains is a hard-wired medium providing fail-safe circuits due to the use of ring-
main wiring.  

2) No installation of aerial is required, plug and go.  
3) No frequency variation from country to country or licensing issues. 
4) The data path is entirely predictable, and not subject to unknown interference and 

propagation reflections. 
5) These improvements come at a cost comparable to FM Radio techniques.  

 
 
Examples of noise and the the signal path. 
 

 
 
 

The above plot shows the spectrum of noise on the mains from 0 to 200khz. The broad noise 
on the left and corresponding narrower band to the right are our office photocopier which is the 
noisiest piece of equipment we have. The peak noise is -65db. 
 
The plot below includes our FM Signal very much stronger and in the clear.  
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Finally, the plot below is taken off air at 433.92Mhz which is the widely used frequency for 
many radio links. This was taken in a suburb of Poole, Dorset. It shows numerous strong 
signals all competing for space and a strong fixed signal which is bound to be in the passband 
of a receiver and will affect its performance. Many places will be even busier, so much so that 
modern Radio Systems have been developed with more elaborate coding purely to make them 
more robust.  This slows down throughput useful data.  
 

 
 

The ‘MERLIN’ Modules  
 
 

 
 

Merlin is Mains Equivalent  Radio LINk 
 
The Receiver is shown on the left and the Transmitter on the right. External components 
include a transformer and coupling capacitor as well as whatever encoding and decoding is 
required.  
 
We can offer a complete hardware and software design solution tailored to your needs.  
 
Recent work:- 
 
 Monitoring  the performance of emergency lighting using existing cabling.  
 Switch on and off a series of Projectors in an audio visual display  
 Nurse Call, retrofit in an existing building saving thousands of pounds in wiring costs. 
 Remote Alarm bells.  
 Personal attack alarm,  a pendant signals back to the Security Office via the mains.  
 

Please Contact Phil Williams on (01288) 341308 or email dcdrives@trehawsa.com 
 


