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- Voltage Regulation

- Mechanical tap changer
- Arc

- Switching

- Contact

- Semiconductor

- High power IGBT

- Solid-state tap changer

- Smart grid

10 _ Smart MV/LV substation
- Power quality

- Power electronic

- Distribution transformer
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- Off-circuit

- no-load tap-changers

- Under-load tap-changers
- Selector
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L. Under-load resistor tap-changers
% Pennant cycle
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2 - Solid-state power switches

% Fully electronic under-load tap-changer
* - Solid-state under-load tap-changer

> - Static on-load tap-changer
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1. vacuum switch
2 _ two-state control electromechanical actuator
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! _ Step-up transformer
2 - Varistor
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! _ Circulating current
2. Rapid static regulator
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- Voltage sag

- Voltage swell

- Flicker

- Operational losses

- Short-circuit fault

- Transient peak

- Thyristor-based tap chnager
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- Bypass switch

- Fault conditions
- Energization

- Gate command
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- Leakage impedance
- Power factor

- Switching logic

- Direct power flow

- Current commutation
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® - Switching strategy
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- IGBT-based solid-state tap changer
- Pulse width modulation

- Duty cycle

- Blocking voltage

- Peak voltage
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Abstract

Due to wide spread use of smart girds and precise voltage regulation in these systems,
using smart transformers with Proper tap changer is necessary. Indeed, it is not possible to use
mechanical tap changer in these transformers, due to lots of drawbacks for mechanical tap
changers such as less accuracy, upkeep costs and inherent slowness of the systems. To
overcome these drawbacks, power switch base tap changer is proposed. However, to have better
control of these systems we need to design fast, precise and smart controller.

Therefore, the design of a basic IGBT tap changer and its related controlling system was
studied in this thesis. At first we select a distributed transformer which was wired with three
coils mode, and then an AC chopper was used to alter its tap. Key elements of a basic IGBT tap
changer and related filters were introduced, designed and measured. At the end, with this
measurements and method of average model a suitable, precise and fast controller was designed
and used in the system. Our simulation results show high accuracy and speed in terms of
regulation in the output voltage and well functioning in tap changer, when we have variation in

input voltage and load.

Key words: Tap changer, IGBT, thyristor, average model, transformer, filter, switching,

power switch
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