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Abstract- This paper presents design and implement of wireless clamp-on meter and calibrated with commercial clamp-on 
meter HIOKI model 3280-10. The results showed that measuring the alternating current on the low-voltage transformer of 
distribution systems using wireless clamp-on meter photo type. When comparing the alternating current measured by 
commercial clamp-on meter. The measurement has error between -2.45% to +2.20%, which can be used satisfactorily. 
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I. INTRODUCTION 
 
Nowadays, current verification and measurement on 
the low-voltage distribution systems on transformer of 
the Provincial Electricity Authority in Thailand still 
risk since PEA employees have to practice on electric 
posts as well as spending much time practicing it. 
‘Clamp-on Meter’ is a popular electric meter that is 
used for transforming amount of electricity to be in 
concrete form such as analog or digital   display. 
Clamp-on meter can be used to quickly and accurately 
verify current in the circuit without stopping or turning 
off electrical equipment. [1] It can be considered that 
clamp-on meter is an important meter in electrical 
work i.e. air-conditioning and ventilation system, 
cooler or automotive electrical system, electric power 
supply system maintenance etc. If we are able to use 
clamp-on meter accurately and proficiently, it can 
produce quicker and more efficient work. Moreover, 
the measurement can reduce accidents occurring from 
electric system. 
   For clamp-on meter basic principle, while current is 
flowing through a wire, there is electromagnetic field 
around the wire. When hooking clamp with wire, 
sensor on the clamp will transfer acquired data to show 
on display of clamp-on meter. In fact, there are several 
ways of verification, and the popular ways are to 
verify with current transformer and to verify with Hall 
Device [1]. Generally, clamp-on meter is used for 
measuring current in electrical systems by hooking it 
with the required wire and the current value will be 
showed on clamp-on meter display. Currently, 
clamp-on meter has been developed to be able to 
measure alternating and direct current effectively. In 
addition, clamp-on meter that is currently used can 
measure electric power and link with chart recorder or 
oscilloscope for verifying and analyzing electric wave. 
 Therefore, researchers have concept to develop 
safety electric clamp-on meter and to save time in 
practice. The developed electric clamp-on meter is 
able to measure current value without actually 
practicing on electricity posts, which is used by 
transferring measured data wirelessly, recording 
current value and electric voltage measurement as well 
as saving time in verifying current on the low-voltage 
transformer of distribution systems [2]. 

II. DESIGN 
 
1. Current Measurement  
Measuring system includes clamp-on meter which is 
used for measuring current and transferring data to the 
processing part of microcontroller which is used as 
analog to digital converter. The data of electric current 
will be calculated and then sent wirelessly with 
wireless module (transmitter), which is used for 
transferring current and voltage to the display as 
Figure 1. 

 
Fig.1 Current Measurement 

 
2. Display  
Display system includes wireless module (receiver) 
which receives current and voltage from wireless data 
system (transmitter) and then transfers to display 
consisting of LCD screen showing measured current 
value, date, time and place where the data is keyed via 
keypad. The data will be sent to recording system 
which is composed of SD card module storing 
measured data of current value, date, time and place as 
Figure 2. 

 
Fig.2 Display 

 

 
Fig.3 Linking measurement with display 
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Figure 3 shows working process of wireless clamp-on 
meter, starting with hooking clamp with low-voltage 
wire on transformer. Measured value is alternating 
voltage, and then transfer to circuit for transforming 
alternating voltage into direct voltage. The value will 
be keyed to microcontroller with processing function, 
which transforms electric voltage to current. The 
wireless current will be sent to receiver and display 
further. 
 
3. Wireless Clamp-on Meter 
According to Figure 4, wireless clamp-on meter 
structure consists of (1)  current measurement hilt 
                    (2)  clamp for measuring  
                    (3)  switch of measurement  
                    (4) SD-Card  
  (5) switch of display 
  (6) LCD screen 
  (7)  keypad. 

 
Fig. 4 Wireless clamp-on meter structure 

 
III. EXPERIMENT AND THE RESULTS 
 
For wireless clamp-on meter in Figure 5, (a) 
transmitter consists of clamp measuring current, stick 
and wireless transmitter; (b) receiver consists of 
display screen, keypad for keying measured location. 
Researchers calibrated current value from the wireless 
clamp-on meter with commercial clamp-on meter 
HIOKI model 3280-10 [3] in order to determine 
algorithm from current and electric voltage to program 
the model meter further. Researchers hooked the 
transmitter model simultaneously with commercial 
clamp-on meter on the low-voltage transformer, 
measuring by clamp. The measured result is 
alternating current voltage, so it had to be transformed 
into direct current with electric voltage transforming 
circuit including diode IN4148 for arranging current 
as half-wave. It contains 1,000-microfarad capacitor 
that filters 266-ohm resistor signal parallel connecting 
with circuit to transfer direct current voltage to input 
A1 of Arduino Uno R3 board as Figure 6. 

     

 
Fig.5 wireless clamp-on meter 

 

 
Fig.6 Measuring low-voltage from transformer with transmitter 

 
Then, it will be calibrated by measuring direct current 
voltage from transmitter and using commercial 
clamp-on meter HIOKI model 3280-10 to measure 
alternating current. Researchers took the measurement 
to make relative graph in Figure 7. The graph shows 
trend line from estimating graph with the secondary 
polynomial as R2 = 0.9989 as in equation (1).  
 
IAC = 0.055V2

DC + 33.267VDC + 7.7538       (1) 
 
As  IAC   is alternating current (ampere) 
     VDC Is direct current voltage (volt) 

 
Fig.7 Relation between AC current  and DC voltage from 

comparing between model and commercial meter 
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Fig.8 Relation between AC current and DC Voltage from 

comparing between model and commercial meter in practice 
 

From equation (1), researchers programmed the 
acquired equation in microcontroller and transferred 
alternating current data to receiver NRF24L01 and 
then displayed on LCD screen. The result included 
voltage-current measured by clamp-on meter. 
Measured date, time and location are PEA number of 
transformer received from keypad. Total value on the 
screen can save on 16-GB SD Card. Figure 8 shows 
relation between alternating current and direct electric 
voltage calibrating the model with commercial meter 
in practice. Figure 9 shows practical measurement 
with model on transformer, and Figure 10 shows data 
file in SD Card Module. 

 
Fig.9 Practical measurement with model on transformer 

 
Fig.10 data file in SD Card Module 

 
CONCLUSION 
 
From measuring current on transformer in low-voltage 
distribution system by wireless clamp-on meter that 
was compared to 3280-10 commercial clamp-on 
meter, it was found that the error occurs between -2.45 
to + 2.20%. Therefore, it can be concluded that 
wireless clamp-on meter can be practically used in 
measuring current in low-voltage distribution system. 
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