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 ในระบบจําหนายพลังงานไฟฟาในปจจ�บัน มีการเปลี่ยนแปลงที่รวดเร็ว มีการนําอุปกรณไฟฟาใหมๆ เขามาใชงานในระบบไฟฟามากข�้น ทั้งในสวน
ของการผลิตไฟฟา การจําหนายไฟฟา และสวนของภาคอุตสาหกรรม ทําใหเกิดปญหาการเปลี่ยนแปลงของระบบแรงดันไฟฟามากข�้น  หมอแปลงไฟฟาที่ไมมี
ระบบปรับแรงดันอัตโนมัติไมสามารถตอบสนองการเปล่ียนแรงดันไฟฟาได เมื่อไมสามารถควบคุมระดับแรงดันใหมีความสม่ําเสมอได ทําใหอุปกรณไฟฟา
ติดต้ังอยูทํางานอยางไมมีเสถียรภาพ เกิดการสูญเสียมากข�้น โดยเฉพาะในระบบผลิตไฟฟาจะไมสามารถผลิตไฟฟาเพ�่อจําหนายไดเต็มพ�กัดท่ีออกแบบไว
โดยเฉพาะการผลิตดวยพลังงานแสงแดด และพลังงานลม
 Smart Automatic Voltage Regulating Transformer เปนหมอแปลงชนิดใหม ที่บร�ษัทเจร�ญชัยหมอแปลงไฟฟา จํากัด ไดออกแบบใหมีการติดตั้ง
อุปกรณ Ecotap จากผูผลิต MR, Germany ซึ่งเปน on-load tap-changer ชนิด vacuum interrupter พรอม VPD controller ที่สามารถปรับคาแรงดันให
อยูในชวงท่ีตองการไดอยางอตัโนมัติ ราคาประหยัดเม่ือเทียบกับ on-load tap-changer แบบเดิม มีขนาดเล็ก และมีอายกุารใชงานของ tap ยาวนานถงึ 500,000 
ครั้ง โดยไมจําเปนตองมีการบํารุงรักษา tap เพ�่มเติม สามารถออกแบบความละเอียดของระดับแรงดันไดถึง 17 ระดับ ทําใหมั่นใจไดวาสามารถควบคุมระดับแรง
ดันใหอยูในชวงไดอยางมีเสถียรภาพ

 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.

สําหรับ ECOTAP® VPD® ที่ทาง MR ไดออกแบบไวเปน 2 รุน โดยมีคุณสมบัติ ดังนี้
There are two model of ECOTAP® VPD®, designed by MR, having the following qualifications :

On-load tap-changer

Number of phases

Application

Permitted transformer types

Max. rated through-current

Max. rated step voltage

Max. number of operating positions

Highest voltage for equipment

Rated frequency

Max. number of tap-change operations

Permissible absolute pressure during operation

            ECOTAP® VPD® III 30    

3

At any point in the winding

Free-breathing with oil conservator

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)

                           30 A 

825 V

9 operating positions without change-over selector

17 operating positions with change-over selector

36 kV ,40.5 kV

50/60 Hz

500,000

0,7…1,4 bar

ECOTAP® VPD® III 100

100 A

Motor-drive unit 

Runtime per tap-change operation

Shortest gap between tap-change operations

Permissible ambient temperature during operation

Protection class

Installation site

 

approx. 300 ms

3 s

-25°C  … +70°C
IP54

Indoors, outdoors

Control unit

Permitted voltage range

Note : Measured voltage is supply voltage

Power consumption

Internal fuse (F1)

Permissible ambient temperature during operation

Protection class

Installation site

 

100…240 VAC, 50/60 Hz

Max. 345 VA

Micro-fuse, 6,3x32 mm, min. 250 V, T4A

Continuous operation : -25°C … +50°C
Briefly (maximum of 2 h per day) : -25°C … +70°C
IP30

Indoors, also suited to outdoor use

in separate housing

ECOTAP® VPD®



INDUSTRIAL APPLICATIONS

ECOTAP® VPD®

FOR DISTRIBUTION TRANSFORMERs

DISPERSED GENERATION UNITS/
RENEWABLE ENERGY (RE)

PUBLIC DISTRIBUTION GRIDS
AND SMART CITY

Wide Range of Applications



 สําหรับภาคอุตสาหกรรม การควบคุมแรงดันนั้น สวนใหญจะเนนใชงานใน 2 ลักษณะ ไดแก
 For industrial sector, to control the voltage, it mainly focuses on two aspects, as follows

 1.1 การแก�ป�ญหาแรงดันไฟฟ�าตก หร�อ แรงดันไฟฟ�าเกิน (Voltage Stabilizing)
 สําหรับการแกปญหาดังกลาว สวนใหญเกิดจากอุปกรณหร�อเคร�่องจักรในโรงงาน ที่มีลักษณะการทํางานแลวทําใหเกิดกระแสสูงชั่วขณะหร�อ
เกิดจากการกระชากของกระแส เชน เตาหลอมโลหะดวยไฟฟา เคร�่องเชื่อมขนาดใหญ เปนตน ทําใหเกิดปญหาแรงดันไฟฟาตก ซึ่งจะสงผลใหอุปกรณไฟ
อื่น ๆ ไดรับผลกระทบ เชน เกิดการ trip เนื่องจากแรงดันตํ่าเกินไป มอเตอรหมุนกระตุกเนื่องจากแรงบิดไมเพ�ยงพอ เปนตน

 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.

 1.2 การลดแรงดันไฟฟ�าเพ�่อประหยัดพลังงาน ลดค�าไฟฟ�า
      (Reducing of voltage to save energy and decrease electricity cost)
 สําหรับกิจการบางประเภท เชน หางสรรพสินคา หองแชเข็งขนาดใหญ โรงงานทํานํ้าแข็ง หร�อโหลดจําพวกแสงสวาง ซึ่งการลดแรงดันใหตํ่ากวา
คา nominal system voltage ประมาณ 10-15% ทําใหคาพลังงานที่ใชลดลง สงผลทําใหคาไฟฟารวมลดลง 10-15% ดวย

 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%.

การใชหมอแปลง AVR Transformer จะสามารถชวยปรับแรงดันของระบบใหอยูในชวงที่ตั้งคาไว ไมใหเกิดปญหาแรงดันตกได

Using AVR Transformer will prevent the drop voltage problem by adjusting the voltage of the system to be in the specified range. 

การนํา Smart AVR Transformer ไปใชงาน /
Using of Smart AVR Transformer

For Industrial Applications1. 
ECOTAP® VPD® FOR INDUSTRIAL APPLICATIONS

STABILIZING INDUSTRIAL  
PROCESSES IN VOLATILE GRIDS.

For industrial processes to run stably and reliably, they require  
a stable voltage supply within a narrowly defined band.

In grids with limited generator power, long distances 
or volatile consumers and producers, the supplying 
medium voltage may be subjected to large fluctua-
tions in voltage. As a result, production cycles may be 
interrupted, motors may not start or control systems 
may crash. This can cause serious damage, especially 
in sensitive industrial processes. Hospitals are par-
ticularly critical in this respect. In addition to direct 

impacts on processes, frequent changes in voltage 
may also have a negative impact on the life of equip-
ment. 

A voltage regulation transformer with ECOTAP® VPD®  
in the industrial distribution grid ensures that  
consumers have a stable supply of voltage regardless 
of the volatility of the medium voltage. On-load  
tap-changers with a large regulating range which are  
able to reliably regulate even large fluctuations in  
the medium voltage for many years and without any 
maintenance are well suited to this application.  
Compact dimensions help to keep costs down because 
the voltage regulation transformer can be installed  
in place of the non-regulated one. 
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REDUCING ENERGY COSTS  
BY OPTIMIZING VOLTAGE.

Energy consumption for loads such as conventional, i.e. non-frequency- 
controlled motors, heaters or lighting is affected by factors such as the  
voltage with which the equipment is supplied.

If such equipment is supplied with a higher voltage 
than needed, e.g. because the medium voltage is higher 
than nominal voltage, the equipment consumes more 
energy than needed.

Using a voltage regulation transformer with ECOTAP® 
VPD®  in the industrial distribution grid allows equip-
ment to be supplied with a voltage actively optimized 
for it. This reduces energy consumption without limi-
ting the equipment's function. The voltage regulation 
transformer's controller balances the voltage between 
what is available and what is ideal for consumption. 
Before the voltage falls to a level where equipment 
operation is at risk, the voltage regulation transformer 
intervenes and restores the voltage to a level which is 
ideal for equipment energy consumption. This enables 
energy costs to be reduced by up to fifteen percent.

Optimizing energy consumption requires on-load 
tap-changers with a large regulating range which  
can also be switched in small individual steps. This 
ensures that the actual voltage is always as close 
as possible to the optimum voltage from an energy 
consumption standpoint. Very compact equipment 
also has the advantage of being able to be installed 
without structural measures in electrical operating 
rooms, in place of the previous conventional trans-
former. To ensure an optimum return from the  
energy-saving measure, the solution also needs to  
be reliably operable for many years to come without 
any maintenance being required.
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ECONOMICALLY INTEGRATING 
RENEWABLE ENERGY AND NEW 
FORMS OF DEMAND INTO GRIDS. 

In accordance with EN 50160, distribution grid 
operators are generally required to maintain a supply 
voltage of ± 10 percent around the nominal voltage 
at all points in the grid. As a result, the available 
bandwidth of 20 percent, starting from the HV/MV 
transformer regulated by the on-load tap-changer, 
needs to be distributed over the entire distance of 
the medium-voltage grid, the conventional distri-
bution transformer, and the low-voltage grid to the 
building connection. It is not unusual for a maximum 
voltage rise to be permitted in such situations. In the 
low-voltage grid this is defined as 3 percent, due to 
renewable energy, and in the medium-voltage grid as 
2 percent. The rest of the bandwidth is reserved for 
voltage drops and adjustment accuracies.

The huge growth in feed-in from renewable energy 
means that the permitted voltage band (in accord-
ance with EN 50160) is more and more often at risk 
of being infringed. Likewise, new types of demand
(E-mobility, heat pumps, etc.) are jeopardizing com-
pliance with the voltage band in the other direction. 
As a result, distribution grid operators are being 
forced into expensive grid reinforcement measures, 
even though the thermal capacities of their equip-
ment in the grid are far from being fully exploited.

Distribution grid operators face a diffi cult balancing act: On the one hand, they 
need to ensure a stable supply voltage in the medium and low-voltage grid and on 
the other hand, they need to integrate a growing amount of renewable energy (in-
crease in voltage) and in the future also new types of demand (decrease in voltage).

Making optimum use of grid capacity with 
voltage regulation distribution transformers 

A voltage regulation distribution transformer, i.e. a 
distribution transformer with ECOTAP® VPD®, solves 
the crux of the problem – compliance with the 
voltage band – by dynamically adapting the voltage.

Thanks to the resultant decoupling of the low- and 
medium-voltage levels, the voltage band available in 
accordance with EN 50160 can be re-distributed and 
therefore used more effectively. Currently, this prin-
ciple is primarily used to connect renewable energy; 
however, it can also be used to integrate additional 
demand into the existing grid.

Because this can increase the grid's ability to absorb 
power by up to a factor of 4, the other alternative 
of expensive grid reinforcement can be completely 
avoided or at least put on hold. First and foremost, 
the voltage regulation distribution transformer can be 
used to make greater and therefore more economic 
use of grid equipment.
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ECOTAP® VPD® FOR PUBLIC DISTRIBUTION GRIDS

Targeted use of voltage regulation distribution 
transformers with a focus on the low-voltage grid

Operating principle

 
 

I Individual secondary substations are equipped with a voltage 
regulation distribution transformer, whereby the low voltage 
is decoupled from the medium voltage.

I The voltage band in the low voltage is re-distributed within 
the EN50160 requirements (± 10%)

Scope of application

I Where there is a risk of the voltage band being infringed at 
the medium voltage by huge fluctuations in feed-in (e.g. wind 
turbines) or high irregular industrial demand

I Where there is a risk of the voltage band being infringed  
at the low voltage by volatile feed-in (e.g. large roof-mounted 
systems) or new kinds of consumers (e.g. E-mobility, heat 
pumps)

Advantages

I Greater potential for feed-in and demand to be integrated 
throughout the low-voltage grid 

I Avoidance or postponement of grid reinforcement measures  
in the low-voltage grid (running cables in parallel, locating 
new secondary substations, etc.)

I Increased planning certainty for all feeders of the secondary 
substation affected due to more potential for integration 

Disconnection point

Primary substation

Secondary substation  
with conventional  
distribution transformer

Secondary substation  
with voltage regulation 
distribution transformer

On-load tap-changers are especially good solutions 
for cost-effectively integrating renewable energy and 
new forms of demand into the grid as their compact 
dimensions, zero maintenance, and long lives keep 
investment and operating costs down for distribution 
grid operators. A large regulating range coupled with 
fine steps also ensures that as much feed-in power 
or demand can be integrated into grids as possible  
without causing flicker as a result of excessive voltage 
changes.

As well as avoiding infringements of the 
voltage band in low-voltage grids, voltage 
regulation distribution transformers can 
also be extensively and cleverly used in  
the medium-voltage grid to make the 
integration of feed-in and demand more 
economical.



สําหรับ Distribution grid ของการไฟฟาตางๆ เร�่องปญหาแรงดันไฟฟาตก
หร�อแรงดันไฟฟาเกิน นับเปนปญหาใหญในการจายไฟฟา โดยเฉพาะ
การตกของแรงดันท่ีปลายสายปอน หร�อการเกิดแรงดันเกินท่ีตนสายปอน 
การแกปญหาเบื้องตนสวนใหญจะใช off-load tap-changer เปนตัวปรับ
แรงดัน ซึ่งยังไมสามารถแกปญหาแรงดันไฟฟาตกหร�อแรงดันไฟฟาเกินได 
100% เนือ่งจากไมสามารถปรบัตามแรงดนัของระบบท่ีมีการเปล่ียนแปลงได
ตลอดเวลา ข�้นอยูกับกําลังการผลิตและจํานวนโหลดที่ใชงาน โดยสามารถ
แสดงไดตามรูป

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.

ทั้งนี้หากเปลี่ยนหมอแปลงที่ใชงานแบบ off-load tap-changer เปนชนิด AVR 
Transformer ก็จะสามารถแกไขหร�อควบคุมการเกิดปญหาแรงดันตกหร�อ
แรงดันเกินใหอยูในวงจํากัดได 

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. 

การใชงานสําหรับ Public Distribution Grids
and Smart City
For Public Distribution Grids and Smart City

2. 
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ECONOMICALLY INTEGRATING 
RENEWABLE ENERGY AND NEW 
FORMS OF DEMAND INTO GRIDS. 
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avoided or at least put on hold. First and foremost, 
the voltage regulation distribution transformer can be 
used to make greater and therefore more economic 
use of grid equipment.
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Distribution of the voltage band

ECOTAP® VPD® FOR PUBLIC DISTRIBUTION GRIDS

Targeted use of voltage regulation distribution 
transformers with a focus on the low-voltage grid

Operating principle

 
 

I Individual secondary substations are equipped with a voltage 
regulation distribution transformer, whereby the low voltage 
is decoupled from the medium voltage.

I The voltage band in the low voltage is re-distributed within 
the EN50160 requirements (± 10%)

Scope of application

I Where there is a risk of the voltage band being infringed at 
the medium voltage by huge fluctuations in feed-in (e.g. wind 
turbines) or high irregular industrial demand

I Where there is a risk of the voltage band being infringed  
at the low voltage by volatile feed-in (e.g. large roof-mounted 
systems) or new kinds of consumers (e.g. E-mobility, heat 
pumps)

Advantages

I Greater potential for feed-in and demand to be integrated 
throughout the low-voltage grid 

I Avoidance or postponement of grid reinforcement measures  
in the low-voltage grid (running cables in parallel, locating 
new secondary substations, etc.)

I Increased planning certainty for all feeders of the secondary 
substation affected due to more potential for integration 

Disconnection point

Primary substation

Secondary substation  
with conventional  
distribution transformer

Secondary substation  
with voltage regulation 
distribution transformer

On-load tap-changers are especially good solutions 
for cost-effectively integrating renewable energy and 
new forms of demand into the grid as their compact 
dimensions, zero maintenance, and long lives keep 
investment and operating costs down for distribution 
grid operators. A large regulating range coupled with 
fine steps also ensures that as much feed-in power 
or demand can be integrated into grids as possible  
without causing flicker as a result of excessive voltage 
changes.

As well as avoiding infringements of the 
voltage band in low-voltage grids, voltage 
regulation distribution transformers can 
also be extensively and cleverly used in  
the medium-voltage grid to make the 
integration of feed-in and demand more 
economical.



 โดยทั่วไปแลวการไฟฟาจะควบคุมคาแรงดันไฟฟาของหมอแปลงจําหนายไวที่ ±10% ของคา nominal system voltage
ตามมาตรฐาน EN 50160 ยกตัวอยางเชน 230±10% V (207 V – 253 V) แตเนื่องจาก renewable energy (RE) ที่มีการผลิตเพ�่อสงขาย
ในระบบไฟฟาโดยสวนใหญแลวจะทําใหแรงดันไฟฟาของหมอแปลงจําหนายที่มี RE ตออยูสูงข�้นประมาณ 5-10% ข�้นอยูกับขนาดของกําลัง
การผลิตจาก RE ซึ่งหากขณะน้ันแรงดันของการไฟฟาอยูในระดับท่ีอยูในชวงท่ีมีแรงดันสูง เชน 250 V หากมี RE มาจายพลังงานเขาระบบ
อีกจะทําใหเกิดแรงดันไฟฟาสูงเกินชวงการใชงานเกิดข�้น ทําใหเกิดอันตรายตออุปกรณไฟฟาที่ตออยูได 

 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.

จากสมการขางตน โดยทั่วไปแลวการปองกันปญหาแรงดันเกิน
ดังกลาว Inverter ที่อยูในชุด RE จะใชหลักการแปลงคาพลังงาน 
Active Power (kW) เปลี่ยนเปน Reactive Power (kVAR) โดย
การปรับมุม Ɵ สงผลให RE ผลิตพลังงานได แตไมสามารถขาย
พลังงานไดเต็มที่ตามท่ีไดออกแบบไว ทําใหประสิทธิภาพ
โดยรวมลดลงมาก ยกตัวอยางเชน Inverter ขนาด 100 kW
หากจายแรงดนัที ่230 V สามารถจายไดที ่100 kW เต็ม แตถาหาก
แรงดันของระบบท่ีจายอยูเปน 245 V อาจจะจายพลังงานได
เพ�ยง 50 kW โดยตองเปล่ียนพลังงานท่ีเหลือเปน Reactive 
Power 50 kVAR แทน แตถาหากเปล่ียนหมอแปลงดังกลาวมา
เปนหมอแปลง AVR Transformer จะสามารถจําหนายพลังงาน
ไฟฟาเขาระบบไดสูงสุดตามที่ระบบจะผลิตได ทําใหมีรายไดท่ี
มากข�้น สามารถคืนทุนเร็วไดกวาปกติมาก

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 Ɵ 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 
245 V, 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.

หมายเหตุ / Remark
P 
Q 
V
I 
Ɵ

= Active Power (kW)
= Reactive Power (kVAR)
= Voltage (V)
= Current (A)
= มุมระหวาง V และ I   Angle between V and I

จากสมการการสงคาพลังงาน
From equation of energy supply:

P = VI cos Ɵ
&

Q = VI sin Ɵ

22.00 kV

23.43 kV

22.00 kV

23.43 kV
With AVR

Without AVR 230 V

245 V

230 V

230 V

100 kW, 0 kVAR

50 kW, 50 kVAR

100 kW

100 kW

100%

50%

100%

100%

MV LV Inverter Supply Efficiency

การใชงานสําหรับ Dispersed Generation Units หร�อ Renewable Energy (RE) 
For Dispersed Generation Units or Renewable Energy (RE)3. 

ECOTAP® VPD® FOR DISPERSED GENERATION UNITS

Grid codes frequently oblige the manufacturers of 
dispersed generation plants to demonstrate the elec-
trical properties of the systems and require type tests. 
The provision of reactive power, which depends on 
grid voltage, is particularly critical. Particularly when 
underexcited, the ability of the generation plants to 
provide reactive power is limited in the event of un-
dervoltage. In cases where the requirements placed 
on providing reactive power are particularly deman-
ding, making the required reactive power available 
can often only be accomplished either by oversizing 
the inverters or by requiring the generation plant to 
operate such that it reduces the amount of active 
power fed into the grid to suit the situation. Neither 
approach is particularly attractive; the former be-
cause it increases the system costs of the generation 
plant and the latter because it reduces the plant‘s 
capacity. Both lower the operator‘s return.

ECONOMICALLY COMPLYING 
WITH GRID CODES.

For integration into the grid, dispersed generation plants based on 
renewable energies (photovoltaics, wind, biogas) must meet the 
respective requirements of the grid operator in the form of grid codes.

Voltage regulation transformers improve 
reactive power capability

By decoupling the secondary voltage from the grid 
voltage at the generator, voltage regulation trans-
formers with ECOTAP® VPD® ensure that the genera-
tion plant is always supplied with its nominal voltage 
and use can thereby be made of full reactive power 
capability. Depending on confi guration, full reactive 
power capability is available, for example, in a range 
of between +20 percent and -20 percent of nominal 
voltage.

20 

1.25

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

0.80

0.75

0.70

U[p.u.]

Q/Pmax
[p.u.]

-0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 

O
ve

rv
ol

ta
ge

Generation

U
nd

er
vo

lta
ge

Consumption

An example of the reactive power provision 
in relation to the line voltage

Without voltage regulation 
distribution transformer

With voltage regulation 
distribution transformer

14 

-10 % Un

HV          MV MV           LV

Feed-in case Feed-in case

Load case Load case

Regulation bandwidth

Regulation bandwidthDecoup-
ling  
HV/MV

Decoup-
ling 
MV/LV

+10 % Un

Distribution of the voltage band

ECOTAP® VPD® FOR PUBLIC DISTRIBUTION GRIDS

Targeted use of voltage regulation distribution 
transformers with a focus on the low-voltage grid

Operating principle

 
 

I Individual secondary substations are equipped with a voltage 
regulation distribution transformer, whereby the low voltage 
is decoupled from the medium voltage.

I The voltage band in the low voltage is re-distributed within 
the EN50160 requirements (± 10%)

Scope of application

I Where there is a risk of the voltage band being infringed at 
the medium voltage by huge fluctuations in feed-in (e.g. wind 
turbines) or high irregular industrial demand

I Where there is a risk of the voltage band being infringed  
at the low voltage by volatile feed-in (e.g. large roof-mounted 
systems) or new kinds of consumers (e.g. E-mobility, heat 
pumps)

Advantages

I Greater potential for feed-in and demand to be integrated 
throughout the low-voltage grid 

I Avoidance or postponement of grid reinforcement measures  
in the low-voltage grid (running cables in parallel, locating 
new secondary substations, etc.)

I Increased planning certainty for all feeders of the secondary 
substation affected due to more potential for integration 

Disconnection point

Primary substation

Secondary substation  
with conventional  
distribution transformer

Secondary substation  
with voltage regulation 
distribution transformer

On-load tap-changers are especially good solutions 
for cost-effectively integrating renewable energy and 
new forms of demand into the grid as their compact 
dimensions, zero maintenance, and long lives keep 
investment and operating costs down for distribution 
grid operators. A large regulating range coupled with 
fine steps also ensures that as much feed-in power 
or demand can be integrated into grids as possible  
without causing flicker as a result of excessive voltage 
changes.

As well as avoiding infringements of the 
voltage band in low-voltage grids, voltage 
regulation distribution transformers can 
also be extensively and cleverly used in  
the medium-voltage grid to make the 
integration of feed-in and demand more 
economical.



         Smart AVR Transformer ของทาง บ.เจร�ญชัยหมอแปลงไฟฟา จํากัด 
สามารถติดตั้ง ชุด online monitoring เพ�่มเติมเพ�่อรองรับการเปน idT 
Transformer ได  โดยหมอแปลงดังกลาวสามารถรายงานผลสถานะตาง ๆ  
ของหมอแปลง เชน คาแรงดันไฟฟา คากระแสไฟฟา คากําลังไฟฟา 
คา Harmonics คาอุณหภูมิของหมอแปลง รวมทั้งคาอื่น ๆ ตามที่ทางลูกคา
ตองการใหมีการวัดเพ�่มเติม
     โดยการรายงานคาสามารถดูไดแบบ real time ดวยระบบส่ือสารท่ี
ผูใชงานสามารถเลือกไดหลายว�ธีไดแก 4G, Fiber optic, Wifi etc. สามารถ
ดูขอมูลผาน application บน mobile phone หร�อ computer ไดอยาง
สะดวก และสามารถดูไดทุกที่ในโลก

         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 
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. 

idT Transformer
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Distribution of the voltage band

ECOTAP® VPD® FOR PUBLIC DISTRIBUTION GRIDS

Targeted use of voltage regulation distribution 
transformers with a focus on the low-voltage grid

Operating principle

 
 

I Individual secondary substations are equipped with a voltage 
regulation distribution transformer, whereby the low voltage 
is decoupled from the medium voltage.

I The voltage band in the low voltage is re-distributed within 
the EN50160 requirements (± 10%)

Scope of application

I Where there is a risk of the voltage band being infringed at 
the medium voltage by huge fluctuations in feed-in (e.g. wind 
turbines) or high irregular industrial demand

I Where there is a risk of the voltage band being infringed  
at the low voltage by volatile feed-in (e.g. large roof-mounted 
systems) or new kinds of consumers (e.g. E-mobility, heat 
pumps)

Advantages

I Greater potential for feed-in and demand to be integrated 
throughout the low-voltage grid 

I Avoidance or postponement of grid reinforcement measures  
in the low-voltage grid (running cables in parallel, locating 
new secondary substations, etc.)

I Increased planning certainty for all feeders of the secondary 
substation affected due to more potential for integration 

Disconnection point

Primary substation

Secondary substation  
with conventional  
distribution transformer

Secondary substation  
with voltage regulation 
distribution transformer

On-load tap-changers are especially good solutions 
for cost-effectively integrating renewable energy and 
new forms of demand into the grid as their compact 
dimensions, zero maintenance, and long lives keep 
investment and operating costs down for distribution 
grid operators. A large regulating range coupled with 
fine steps also ensures that as much feed-in power 
or demand can be integrated into grids as possible  
without causing flicker as a result of excessive voltage 
changes.

As well as avoiding infringements of the 
voltage band in low-voltage grids, voltage 
regulation distribution transformers can 
also be extensively and cleverly used in  
the medium-voltage grid to make the 
integration of feed-in and demand more 
economical.
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