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The present electricity distribution system is a fast changing technology. Many new electronic devices have been introduced into
electrical system in electricity generation, electricity distribution, and industrial sector. Consequently, there is an increasing problem of the
change in the voltage level. For instance, transformers without automatic voltage adjustment system fail to respond to the changing of voltage.
Failing to maintain the consistent voltage level will result in the unstable performance of the installed electrical equipment, leading to more
losses, especially for electricity generation system which will not be able to fully generate electricity as designed for (particularly for solar and
wind energy).

Smart Automatic Voltage Regulating Transformer is a new type of transformer, developed by Charoenchai Transformer Co., Ltd.,
which is installed with Ecotap equipment from MR, Germany. The Ecotap equipment is an on-load tap-changer with vacuum interrupter and
a VPD controller that can automatically adjust the voltage to the desired range. The price of this transformer is economical comparing to the
traditional on-load tap-changer. Moreover, its size is small and its tap’s lifetime is up to 500,000 times without any additional tap maintenance.
The transformer can also design the level of voltage up to 17 levels to ensure the ability to stably control the voltage to be in range.
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There are two model of ECOTAP® VPD®, designed by MR, having the following qualifications :

On-load tap-changer ECOTAP® VPD® Il 30 | ECOTAP® VPD® I1l 100 Motor-drive unit

Number of phases 3 Runtime per tap-change operation approx. 300 ms

Application At any point in the winding Shortest gap between tap-change operations 3s

Permitted transformer types Free-breathing with oil conservator Permissible ambient temperature during operation -25°C ... +70°C

Totally oil-filled hermetic transformers (without gas cushion)
Free breathing with air cushion only in combination with a special

variant of the ECOTAP® VPD® (on request)

Protection class

P54

Installation site

Indoors, outdoors

Max. rated through-current

30A 100 A

Control unit

Max. rated step voltage

825V

Max. number of operating positions

9 operating positions without change-over selector

17 operating positions with change-over selector

Permitted voltage range

Note : Measured voltage is supply voltage

100...240 VAC, 50/60 Hz

Power consumption

Max. 345 VA

Highest voltage for equipment 36 kV,40.5kV Internal fuse (F1) Micro-fuse, 6,3x32 mm, min. 250 V, T4A

Rated frequency 50/60 Hz Permissible ambient temperature during operation Continuous operation : -25°C ... +50°C

Max. number of tap-change operations 500,000 Briefly (maximum of 2 h per day) : -25°C ... +70°C
Permissible absolute pressure during operation 0,7...1,4 bar Protection class IP30

Installation site

Indoors, also suited to outdoor use

in separate housing
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Using of Smart AVR Transformer

nasldvrudinsu Industrial Applications
For Industrial Applications
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For industrial sector, to control the voltage, it mainly focuses on two aspects, as follows

1.1 nasundrynansvaulwwann nse nsuaulwwainu (Voltage Stabilizing)
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The cause of voltage drop problem is mostly from the equipment or machines in a factory which cause momentarily
high current or a surge of current, such as electric furnace or large welding machine, etc., leading to the drop of voltage.

The examples of the effect of this drop are tripping of circuit due to too low voltage, or motor rotation problem due to insufficient
torque, etc.
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Using AVR Transformer will prevent the drop voltage problem by adjusting the voltage of the system to be in the specified range.

1.2 nsannssaulwwWaiWous:ndawaseu anATwwa
(Reducing of voltage to save energy and decrease electricity cost)
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For some businesses, such as department store, large freezer room, ice factory or luminous load, reducing the
voltage to be lower than the nominal system voltage around 10-15% will decrease the electricity cost around 10-15%.
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For Public Distribution Grids and Smart City
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For the Electricity Authorities’ Distribution grid, voltage drop and
overvoltage are major problems in the supplying of electricity,
especially the fall of voltage at the end of feeder or overvoltage at
the start of feeder. Most of the basic solution, it will use off-load tap
changer as a voltage regulator, which is unable to completely solve
the voltage drop and overvoltage problems since the voltage
cannot be adjusted to match the voltage of the system that is
constantly changing depending on the production capacity and
the number of loads used. This can be shown in the diagram
below.
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In this regard, by changing the off-load tap-changer transformer to
AVR transformer, it will be able to solve or limit the voltage and

overvoltage problems.
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For Dispersed Generation Units or Renewable Energy (RE)
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Normally, the Electricity Authority will control the voltage of distribution transformer at +10% of nominal system
voltage in accordance with EN 50160 standards, e.g., 230+10% V (207 V — 253 V). However, most of the renewable energy
(RE) that is produced for sale in electrical system would cause the voltage of the distribution transformers with RE to rise by
about 5-10% depending on the size of the production capacity from RE. When the voltage of the Electricity Authority is at
a high voltage range, such as 250 V, if the RE supplies power to the system at that time, it will cause the voltage to exceed

the operating range, causing harm to connected electrical equipment.
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An example of the reactive power provision
in relation to the line voltage
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From equation of energy supply:

P=Vlcos©
&

Q=Vlsin©
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P = Active Power (kW)

Q = Reactive Power (kVAR)

V = Voltage (V)

| =Current (A)

© =uus:MdwViia:1 Angle between Vand |

From the above equation, generally, to prevent the said
overvoltage problem, the inverter inside the RE will
convert the Active Power (kW) to Reactive Power (kVAR)
by adjusting © angle, causing RE to be able to produce
electricity but unable to fully sell the electricity as
designed for, resulting in the significant decrease of the
overall performance. For instance, if a 100 kW inverter
supplies voltage at 230 V, it will be able to fully supply
electricity at 100 kW. Nevertheless, if the voltage level is
245V, the electricity supply might be only 50kW and the
remaining energy will be 50 kVAR reactive power
instead. However, if we change the said transformer to
AVR Transformer, it will be able to distribute electricity
into the system to the maximum extent as the system
can generate, generating more revenue and reaching

break even point much faster than usual.
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............. Charoenchai Transformer Co., Ltd.’s Smart AVR transformer
__________ can install additional online monitoring set to support the idT
......... - Transformer. The idT Transformer can report various status of a
"""" transformer, such as voltage, current, electric power, harmonics
value, transformer temperature, as well as any other values that

customers wish to measure.
The transformer status report can be viewed on a real-time
I|| basis through various communication means, such as 4G, fiber
! optic, Wifi, and etc. In addition, customers can also conveniently
look at the report via an application in a mobile phone or computer

............

from any places around the world.
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