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Abstract- Mains frequency varies around the world. 
Some countries have adopted 50 Hz as the standard, 
while some other countries use 60 Hz. The accuracy of 
the mains frequency is very important in many industrial 
and commercial applications. This paper describes the 
design of a microcontroller based system for measuring 
the mains frequency accurately. 
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I. INTRODUCTION 
There are several mains power systems in use around 

the world [1]. These different systems are characterized 
by their: 
• Voltage 
• Frequency 
• Type of plugs and sockets used 

In general, the type of plugs and sockets used is not a 
problem and passive adapters are available to convert 
between different varieties as long as the voltage and 
frequency are correct for the electrical device to be used. 
In general, we can divide the mains voltage and 
frequency usage in the world into four groups: 
• 100-127 V, 50 Hz 
• 100-127 V, 60 Hz 
• 220-240 V, 50 Hz 
• 220-240 V, 60 Hz 

The voltage quoted is the root mean square, and the 
peak voltage can be calculated by multiplying the voltage 
with 2  or the peak-to-peak voltage is found by 
multiplying with 2 2 . The frequency used in mains 
electricity  is  either  50 Hz (20 ms period) sinusoidal or 
60 Hz (16.66 ms period) sinusoidal. Table 1 gives a short 
list of some of the mains voltages and frequencies used 
around the world. 

Some of the appliances we use at home may be 
affected if the mains voltage is not correct. For example, 
the motor speed of some CD players may be affected 
even though the motor supply voltage is regulated. The 
result of this is that the music can play slightly slower or 
faster. Also, some more sensitive appliances such as 
televisions may not operate correctly if the mains voltage 
is lowered. 
 

Table 1. Mains voltages and frequencies around the world 
 

Country Voltage Frequency 
Argentina 220 V 50 Hz 
Australia 230 V 50 Hz 
Belgium 230 V 50 Hz 
Canada 120 V 60 Hz 

Denmark 230 V 50 Hz 
Egypt 220 V 50 Hz 
France 230 V 50 Hz 

Germany 230 V 50 Hz 
India 230 V 50 Hz 
Israel 230 V 50 Hz 
Libya 127 V 50 Hz 

Portugal 220 V 50 Hz 
Turkey 230 V 50 Hz 

UK 240 V 50 Hz 
USA 120 V 60 Hz 

Venezuela 120 V 60 Hz 
 

As the demand on the electricity supply increases the 
frequency usually drops. The electricity suppliers monitor 
the mains frequency constantly and aim to keep it within 
the allowed tolerances. A change in the mains frequency 
has negative effects in some of the appliances. For 
example, the speed of AC synchronous motors depend 
upon the supply frequency, and any appliance such as a 
turntable using such a motor will run slower or faster 
depending upon the changes. Also, some home or 
industrial clocks operate by counting the mains pulses, 
and such clocks will run slower or faster depending upon 
the changes in the supply frequency. 
 

II. MONITORING THE MAINS FREQUENCY 
In many applications it is important to know the 

quality of a power generating system [2], and be able to 
control the load frequency [3]. The mains frequency can 
in practice be measured using a simple frequency counter. 
But here the problem is that we need to measure very 
small changes, in the order of less than 0.01% and the 
cost of frequency counters to measure such small changes 
are rather high. In addition, we usually want to log the 
variations of the mains frequency over long periods of 
time and then to analyze these changes by for example 
plotting the results. Most low cost frequency counters are 
not capable of logging the frequency changes.  

In this paper, the design of a microcontroller based 
accurate mains frequency measuring and logging device 
is given. The device has an LCD display that shows the
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