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Abstract— The on load tap changing regulator have been  

used in wearies industries & power application they ensures      

good regulation of the output voltage in proses larger changes 

of the input voltage they are time form mile second to several 

seconds. The mechanical type tap changers were into 

practice. But they had considerable limitations arcing, high 

maintenance, service costs and slow reaction times. In 

limitations and drawbacks reducing using electronic 

equipment in solid state tap changers are developed. The 

continuous growth of semiconductor devices, such as using 

insulated gate bipolar transistor, solid state relay has allowed 

the development of fast on load tape changer regulators which 

has help to fix other problems in the ac mains, like sags. The 

actually idea in the solid state tap changer for utility 

transformer is that using solid state switches and best control 

ability operate during the tap changing process instead of 

mechanical switches which helps in reducing the arc during 

the tap changing process. 
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I. INTRODUCTION 

The main application of a solid state tap changer is to regulate 

the amplitude of the output voltage. The major objective of 

the controller in the tap changer system is to minimize of the 

fluctuation voltage amplitude with respect to the reference 

voltage of the regulation. This bus should be far from the 

secondary of the transformer. The controller must regulate the 

voltage within a given range Power quality and acquires is 

also one of the most important things these days. Both the 

power utilities and consumers are quite concerned with the 

quality of the power supply.  

This needs the supplies to be at optimum value so 

the cost is efficient, otherwise problems cruet such as over 

voltage, under voltage, voltage swell, sag voltage, noise and 

harmonic caused by the disturbances in power system could 

be disastrous. Using methods have been suggested and 

applied the solution of these problems. One of the methods is 

by employing an on load tap changing transformer with tap 

changing, where the output voltage of the power transformer 

remains constant irrespectively to the input voltage or 

variation of the load.  

The existing mechanical on load tape changing 

power transformer has few with the use of high power 

semiconductor device, problems related with the mechanical 

on load tap changing power transformer have been 

eliminated. The main idea in this circuit is that, are connected 

only solid state relay, during the tap changing period which 

improves the reliability of the system. 

So far, the suggested structures could reduce the 

arcing in tap changing process, quick operation of the tap 

changer is possible. In such a case a manually tap changer 

cannot respond while an electronic tap changer enables to 

operate proper output to be provide.  

 
Fig. 1: Block Diagram 

II. CONTROLLING 

The input of the arduino is protected from the high voltage by 

connecting it to a step down transformer this step down 

transformer helps in bringing down the transformer’s output 

voltage to acceptable value for arduino operation. Arduino 

control to process the input signal and produce a suitable 

output signal according to the program loaded into the 

microprocessor. The Arduino act as a trigger by injecting 

pulses to solid state relay input this proposed scheme Arduino 

controller is used. As shown in figure 2 five tapings are 

provided on the LV side of the transformer. These tapings are 

selected by pair solid state relay which the new topology 

presented in this project. For operating the appropriate and 

mopped pair required gate signal, which is supplied by the 

gate driver card. And gate driver cards are driven by arduino. 

Here as represented in figure master arduino circuit diagram 

billow fig 2. 

 
Fig. 2: Circuit diagram 

Arduino takes this decision based on value of 

feedback signal coming from secondary of the transformer. A 

signal coming from the secondary of the transformer is an 

analog signal form so it is required to convert it into digital. 

A to D converter card is used to convert the signal into the 

digital form. Now signal is ready to get transferred into the 
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arduino. Peak detector and card is also essential for arduino 

operation. Two potential transformers are used as shown in 

figure 2, one for sensing the voltage from secondary and 

another for sensing the voltage at primary side of the 

transformer. Current transformer is used for sensing the 

current from secondary of the transformer. These sensing 

signals are fed to the arduino for taking the decision of tap 

change. 

III. IMPLEMENTATION OF POWER 

Here proposed topology is design by using 0.024 KVA 

transformer. It can become a direct replacement of the 

classical regulator applied to high power levels. This allows 

having low costs for the used semiconductor devices and 

makes the fast on load tap changer regulator suitable for high 

power applications. The main switch s1, which is 

bidirectional in current and voltage. It consists of a Double 

unidirectional switch and solid state relay. This switch 

configuration has the advantage of using only one switch, 

which in addition results in a simpler control. However, it has 

the disadvantage of higher conduction losses due to the series 

operation of more semiconductor devices, higher switching 

stress of the solid. Also, with this configuration it is not 

possible to control the current flow in both directions 

separately, but since the regulator is operated with a two-step 

commutation strategy, it has no influence on the commutation 

process. This prototype semiconductor tap changer consists 

of a thyristor as the switching device to turn on the selected 

tap of the power transformer. As displayed in figure 1, the 

low voltage circuit is separated from the high voltage circuit 

in order to protect the arduino from damage. 

No Quantity Value 

1 Phases 1Phase 

2 Transformer rating 0.025KVA 

3 

Voltage Output Side 

1tapping 

2tapping 

3tapping 

4tapping 

5tapping 

25V 

100V 

120V 

150V 

200V 

220V 

4 Rated Input Voltage 230V 

5 No of tapping 5 

6 Provided tapping LV side 

Table 1: Property of Transformer 

IV. SIMULATION 

A single phase solid state relay switched Tap Changer as 

shown in Figure 3, was simulated designed and built. The 

circuit was designed with power flows in one direction and 

for switching up or down one step  the primary of the 

transformer is connected to 230V RMS input voltage, the. 

The secondary of the transformer is tapped from 0 to 24v of 

the primary voltage. Referring to Figure 3, tap 1is the normal 

operation which connected to a point gives 48v the input, tap 

2 is the upward transition which connected to a point gives 

72v the input voltage, and finally tap 3 downward transition 

is connected to a point which gives 96v of the input voltage 

tap 4. The circuit was tested under various load conditions, 

Simulation results for the waveforms of the load voltages and 

currents for resistive and inductive loads are shown in Figures 

3 to 5. 

 
Fig. 3: Simulation wave form, output voltage for resistive 

load 

 
Fig. 4: Simulation wave form, output voltage for resistive 

load 

 
Fig. 5: Simulation wave form, output for inductive load 

V. EXPERIMENTAL RESULTS AND DISCUSSION 

Here percentage regulation of transformer is 24%. The tap-

changer controller regulates the output voltage ± 5 V of 

nominal voltage (24V). 

Condition 
Input 

voltage 

Output  

voltage 

Tap 

No 

Nominal 113to115 25V Tap2 

Load 

increasing 
111to112 25 V Tap3 

Nominal 114to115 25 V Tap3 

Load 

decreasing 
119to120 25 V Tap4 

Regulate 117to118 25 V Tap2 

Table 2: Experimental table 

VI. CONCLUSION 

We have studied the solid state tap changer for utility 

transformer. Any variation at the output voltage of the 

distribution transformer will be sensed by the Adriano 

microcontroller and compare with the reference value as per 

the program. This will produce appropriate command to 

trigger the semiconductor for change in the suitable tapping 

of transformer. The system stability is improved and quick 

response provide. Because maintenance cost is reduced due 

to elimination of frequent sparking and arcing.  
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