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Best wishes from Amtech Family

MAHATMA GANDHI JAYANTI

Sharpening Our Skills

Once upon a time, a very strong wood cutter asked for a job with a 
timber merchant. He got it with good salary and good job conditions.

His boss gave him an axe and showed him the area where he was 
supposed to fell the trees. 

The first day, the wood cutter brought down 15 trees.

The boss was happy and asked him to continue .

Highly motivated by the words of the boss, the wood cutter tried 
harder next day but could bring down only 10 trees.

The third day he tried and the count went further down. He could bring down only 7 trees.

Day after day, the number went down and down.

The wood cutter felt that he might be loosing his strength.

He was confused and went to his boss and told him that he was not able to understand why tree 
felling count was coming down.

The boss asked him, “ when did you sharpen your axe?”

The wood cutter was surprised and told him that he did not get time to sharpen his axe since he 
started his work.

The boss said, “ this is the reason why the count is coming down.”

You must have sharpened the axe at regular intervals.

Most of us do not sharpen our skills regularly. We never update. We feel that what ever skills we 
have acquired are very much enough.

But good is not good enough when better is expected. 

Sharpening our skills from time to time is key to success.

HAPPY DUSSEHRA SARDAR JAYANTIHAPPY NAVRATRI

"There are
two ways of

spreading light: 
to be the candle

or to be the mirror
that reflects it."



Power Quality & Energy Conservation Group 

1. Project Overview
The Kolkata Metro Rail network comprises underground, elevated, and commercial station infrastructure with highly critical electrical and 
electromechanical systems. The Jai Hind (Airport) Metro Station, also known as Bimanbandar, is an underground interchange station 
serving the Netaji Subhas Chandra Bose International Airport area in Dum Dum, Kolkata, West Bengal. The station incorporates extensive 
HVAC, ventilation, fire protection, pumping, lighting, and other essential services that require reliable and high-quality electrical power. For 
such critical infrastructure, maintaining power quality, controlling harmonics, managing reactive power, and ensuring voltage stability are 
essential for reliable operation.

2. Voltas' Role in KMRC
Voltas has been involved with KMRC in multiple capacities, including electro-mechanical and MEP-related project execution. Key areas of 
involvement include, installation and integration of HVAC systems for underground, elevated, and commercial metro stations. 

3. Sources of Harmonics
Major harmonic sources include, Variable Frequency Drives (VFDs) widely used for HVAC fans, pumps, ventilation equipment, and other 
motor-driven applications, Rectifiers and Power Electronics used in auxiliary systems and LED Lighting and Electronic Equipment 

4. Sources of Reactive Power
Important sources include, HVAC & Ventilation Systems, Dynamic Load Variations as electrical demand changes continuously 
depending on station operating conditions. Escalators, elevators, pumps, ventilation equipment, lighting, and other auxiliary systems can 
switch on and off according to operational requirements and Motor Loads used in HVAC, fire pumps, ventilation, water systems, and other 
services consume reactive power.

5. Effects of Harmonics on Metro Station Equipment
Harmonic distortion can adversely affect electrical equipment, reliability, efficiency, and the overall power quality of a metro station.
Equipment Overheating due to additional I²R losses in transformers, motors, cables, busbars, and other electrical equipment. This 
additional heating can accelerate insulation aging and potentially reduce equipment service life.
Power Factor Degradation - Harmonic currents contribute to apparent power without delivering useful active power. Consequently, the true 
power factor can deteriorate, increasing current demand and electrical losses.
Resonance and Equipment Stress - Harmonics can interact with inductive and capacitive elements in the electrical network. In certain 
conditions, resonance may occur, resulting in excessive harmonic currents or voltage amplification. This can place additional stress on 
capacitor banks, transformers, cables, switchgear, and other connected electrical equipment.
Malfunction of Protective Devices - Severe waveform distortion can affect the operation of certain protective and monitoring equipment. 
Undesirable or nuisance tripping can affect the reliability of critical station services.
Communication and Control-System Interference - Harmonic currents and associated electromagnetic disturbances can contribute to 
interference in sensitive control, communication, telemetry, signaling, and SCADA-related systems.

6. AMTECH's Role with KMRC & Voltas
AMTECH specializes in power-quality and reactive-power-management solutions.
To address the electrical challenges associated with HVAC and fire-system loads, AMTECH designed and supplied a hybrid power-quality 
solution combining Active Harmonic Filter (AHF), STATCON, and Automatic Power Factor Correction (APFC).
Installed Solution
1335 A AHF + STATCON with 1300 kVAR Fixed APFC Hybrid System
The integrated system was designed to address multiple power-quality requirements within a single 
coordinated solution.

7. Solution Architecture
The hybrid system combines three complementary functions:
Active Harmonic Filter (AHF) - The AHF dynamically compensates for harmonic currents generated by 
nonlinear loads such as VFDs, rectifiers, and electronic equipment.
STATCON - provides dynamic reactive power compensation to respond to changing load requirements.
Fixed APFC (1300 kVAR) - The fixed automatic power factor correction system provides bulk reactive 
power compensation.
Together, the three technologies provide a coordinated approach to harmonic mitigation, reactive 
power compensation, power factor improvement, and voltage stabilization.

8. Key Benefits
The AMTECH hybrid solution provides several important benefits for HVAC and fire-system electrical loads.
Dynamic Reactive Power Compensation  and improved voltage stability - The STATCON responds 
dynamically to variations in reactive power demand, helping maintain a stable electrical system under 
changing operating conditions.
Harmonic Mitigation - The AHF compensates harmonic currents , helping improve the quality of current 
drawn from the electrical network.
Optimized power capacity utilization, reducing unnecessary loading of electrical infrastructure
Protection of sensitive equipment from power-quality disturbances
Reduced electrical losses and improved overall system efficiency
The integrated solution combines active harmonic filtering, dynamic reactive power compensation, 
and fixed APFC to provide a comprehensive approach to power-quality management and efficient 
utilization of the electrical system.
AMTECH — Power Quality Solutions for Reliable and Efficient Electrical Systems

Application Case Study

Power Quality Solutions for HVAC & Fire System Load – Kolkata Metro Rail Corporation Ltd. (KMRC)
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TECHNO-TALK

Effects of Harmonics on Transformers

15...1065 A, 3.7...1000 kW (5...1340 HP)
200...690 V 

200...12500 kW (270...16750 HP) 
3.3 kV, 4.16 kV, 6.6 kV & 11 kV

0.75...2100 kW (1...2815 HP) 
380...480 V, 500...600 V & 601...690 V

400 V System (380...480 V)
0.75...7.5 kW (1...10 HP)

+ AXPERT-EAZY SERIES 
VFD

AXPERT-EAZY MINI SERIES 
VFD

AXPERT-OPTI TORQUE SERIES 
SOFT STARTER

AXPERT-HIVERT SERIES 
MVD

The transformer does not generate harmonics. The transformer has primary and secondary winding which are inductive in nature. 

The inductive load draws current linearly with the applied voltage. However, the transformer generates harmonics in two conditions. 

When transformer is energized the magnetizing current drawn by it is non linear and it generates harmonics. This is because, when 

transformer is energized the back emf is zero and transformer draws huge magnetizing current which is not sinusoidal.The 

magnetizing current is rich in the 2nd order harmonic current. 

The second condition is the over excitation of the transformer. The over excitation means the transformer is operated at increased flux 

density than its rated flux density. Under over excitation of transformer the 5th order harmonic current is produced. The above two 

conditions happen for a short period of time and thus the 2nd and 5th order harmonics is not a serious problem.

The transformer primary function is to feed power to the load.The nature of load decides whether the load current waveform has 

harmonics or not. If the load is linear, no harmonics is produced and if the load is non linear the harmonics are produced in the electrical 

network. 

The power electronics are nowadays widely used for better control of the drives and moreover, it is used for the energy saving. If the 

converter and /or inverter used are of 6 pulse configuration the lower order harmonics 5th and 7th are predominant and it  harms the 

power system because the magnitude of the lower order harmonics is more in comparison with magnitude of the higher order 

harmonics. Whatever harmonic order current produced by the load flows in the primary and secondary of the transformer.

The transformer is supposed to feed the sinusoidal current at its rated kVA. However, if the current flowing through the transformer 

winding it adversely affects the transformer performance. If the magnitude of the harmonic current is more, it also distorts the input 

voltage of the transformer. The harmonics cause following adverse effects on the transformer performance.

20...1200 A, 7...1400 kW 
200...690 V 

400...600 V
60...300 A, 

>300 A connect in parallel

400...690 V
45...2100 kVA

400...600 V, 
up to 12000 kVA

Active Static VAR Compensator

Customized as per requirements

ENGINEERED
SYSTEMS

AXPERT-          Series 
Active Harmonic Filter Active Front-end Converter

AXPERT-          Series AXPERT-OPTI POWER SERIES 
POWER CONTROLLERSTATCON

AXPERT-          Series 

Product Portfolio



APPLICATION CASE STUDY

Reducing Drying Time of Porcelain Insulators Using AC Voltage & Frequency Drive Technology

Customer / Industry
Aditya Birla Insulators Limited, Modern Insulators Limited, and Sarvana Global Insulators are among the major Indian manufacturers 
serving the porcelain-insulator and ceramic-products industry. Porcelain insulators are critical components used in electrical power 
transmission and distribution systems, where they provide both electrical insulation and mechanical support for conductors.

For manufacturers of porcelain insulators and other ceramic products, achieving the required moisture level and product quality during the 
drying process is a critical production challenge. Drying must be controlled carefully to achieve uniform temperature distribution and 
controlled moisture removal. Excessively rapid or uneven heating can result in cracks, warping, porosity, dimensional variation, and 
other defects, potentially affecting the mechanical and electrical properties of the finished product.

The Manufacturing Process
The manufacturing process for porcelain insulators involves several important stages, like from raw-material preparation through forming and 
controlled drying to remove absorbed water. The different stages are ceramic slurry preparation, filter pressing, preparation of blank, and drying.

The dryer section is very important as the blank is transferred to the electrical dryer section to remove absorbed moisture. Following the 
drying process, the moisture content of the blank needs to be brought down to approximately 14%–17%, depending on product 
specifications and subsequent manufacturing requirements.

Conventional drying can require several days to achieve the desired moisture level. Therefore, reducing drying time while maintaining 
uniform and controlled heating is a significant challenge for manufacturers seeking to increase production capacity without compromising 
product quality.

The Challenge
The major process challenge identified in the insulator manufacturing process was the long drying cycle.

The manufacturer needs to achieve reduction in overall drying time, uniform heating of the ceramic blank, controlled removal of moisture, 
prevention of thermal stress and drying-related defects, consistent final moisture content, improved production throughput and flexibility to 
adjust drying parameters according to different product requirements.

Simply increasing the heating rate is not an appropriate solution because uncontrolled or non-uniform heating can create temperature and 
moisture gradients within the ceramic body. These gradients may contribute to cracking, warping or porosity.

Therefore, the requirement was to develop a controlled electrical heating system capable of providing adjustable voltage and 
frequency according to the characteristics of the product and the required drying cycle.

AMTECH Solution
To address the drying-time and process-control challenge, AMTECH introduced an AC Voltage & Frequency Drive Engineering System for 
the electrical dryer application.

AMTECH designed, supplied and installed many such systems like AMT-0260A-4, Axpert Eazy+ VFD Engineering System with HMI

The system provides an integrated solution for controlling the electrical heating parameters used during the drying process.

The HMI (Human-Machine Interface) allows the operator to set and monitor the required voltage and frequency parameters according to 
the product type, drying requirement and desired product quality.

Key Features of the Solution

· AC voltage control. · Frequency control through VFD-based engineering.

· HMI-based parameter setting and operation. · Adjustable heating parameters according to product requirements.

· Controlled heating profile for the drying process. · Improved process repeatability.

· Operator-friendly control interface. · Application-specific engineering by AMTECH.

Process Improvement with AMTECH Solution

· Controlled electrical heating. · Adjustable voltage and frequency.

· HMI-based process control. · Ability to develop product-specific drying parameters.

· Improved control over the drying cycle. · Potential reduction in overall drying time.

· Better process consistency. · Increased production capacity through reduced process-cycle time.

AMTECH – Engineering Controlled Heating for Higher Productivity

From ceramic slurry to finished insulator, AMTECH's application-focused drive and control technology helps 
manufacturers optimize critical thermal processes for productivity, consistency and quality.
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AMTECH POWER PRODUCT OVERVIEW

Ÿ Variety of custom and standard excitation 
system design options

Ÿ Provide up to 10,000 Adc of excitation 
current

Ÿ Multiple redundancy options available for 
the control channel and power stage

Ÿ Provides precise excitation control for 
synchronous generators and motors

Ÿ Ideal for new installations and retrofit 
applications

Ÿ Electrical Control and Monitoring Panels

Ÿ Motor Control Center (MCC Panel)

Ÿ Power Control Center (PCC Panel)

Ÿ Automatic Power Factor Correction System 
(APFC).

Ÿ Contactor Based APFC

Ÿ Thyristor Based APFC 

Ÿ Instrumentation Control System

Ÿ Complete range in Genset control, 
metering, and protection

Ÿ Simple configuration eases integration of 
multiple machines, busses, mains, and 
breakers

Ÿ Flexible control with integrated PLC 
functionality and expandable I/O adds 
value to the system and eliminates 
peripheral devices.

Ÿ Suitable for all types of turbines viz Francise, 
Kaplan and Pelton

Ÿ Protection for generator & turbine with 
sequence control, start-up & load control.

Ÿ Reliable, compact & modular controller for 
complete turbine- generator set

Ÿ Measurement of power parameters voltage, 
current, frequency, kW, kVA, kVAR, PF

Amtech Power Ltd, a company dedicated to provide complete 
Electrical Solutions in Power Plants

132kV Line 
Protection System

Transformer 
Protection System

Generator 
Protection System

Transformer 
Protection System

Generator 
Protection System

AMTECH

Brushless & Static Excitation System Numerical Protection System Electrical Control Panels

DG Set Control & Protection System Plant Automation Digital Hydro Governing System

An established and reputed name in the field of Power Generation, Protection & Control. 

Installations of Captive Power plants in every part of the country and international footprints.

Well known for technical strength and system solutions for Steam Turbine, Hydro Turbine, Co-generation plant, DG set. 

Fully equipped to design, manufacture, install, commission & provide after sales service of all kinds of protection & control equipments.

Total Solution in Power Generation, Protection & Control

WHY AMTECH POWER?

Ÿ One stop, single window solution provider 
for all needs of machine, Line, Plant and 
Networking Automation areas.

Applications
Ÿ Power Plant Automation
Ÿ Substation Automation
Ÿ Boiler Automation
Ÿ Modernization of old control System
Ÿ Energy Management System

Ÿ One relay for multiple applications
Ÿ Intuitive software simplifies complex 

protection schemes, reduces risk of errors
Ÿ Built-in simulation & analysis capabilities 

help eliminate errors, reduce commissioning 
effort

Ÿ Multiple case design save panel space
Applications
  Feeder        | Motor | Generator
  Bus        | Transformer | Synchronizing

EVER WONDERED, WHO IMPROVES THE 
EFFICIENCY OF MOST POWER PLANT

ANALOG TO DIGITAL... ITS NEVER TOO LATE TO CHANGE
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PRODUCT OVERVIEW

Amtech Electronics is a leader in Power Electronics in design and manufacturing of 
power electronics products like Variable Frequency Drive, Regenerative Drive, Soft 
Starter, Active Harmonic Filter, Static VAR compensator, Heater controller etc…

All our products are designed, developed and manufactured in our state-of-the-art 
facility at Gandhinagar, Gujarat. Amtech is continuously investing in R&D to remain 
ahead in technology to have an edge over competitors in the business we are.

In this article, we will have a overview of our flagship product Axpert-Eazy+ Series 
Variable Frequency Drive. The Next Generation Axpert-Eazy+ Series VFD is the 
outcome of Amtech’s three decades of experience in motor control and automation.

The Low loss, High efficiency Industrial Grade Series is designed to meet the ever 
increasing expectations of our customers; deliver highest performance, protection and 
energy saving without compromising the user friendliness. 

The Axpert-Eazy+ VFD is available in both 400V class (380…480 V) and 600V 
class (500…690 V). Available power capacity rating is from 0.75...2100 kW 
(1...2815 HP). 

It comes with fully configurable I/O and Functional Safety Functions. It is highly reliable 
and resilient to harsh industrial conditions. 

The drive is easy to INSTALL & COMMISSION thanks to its compact size, well defined terminations, commissioning mode 
and debug mode. The Application Macros, Function Macros and Default Differ Function makes the VFD PROGRAMMING 
easy. 

With high speed Digital Signal Controller, User settable overload, stall current limit and other protection functions, it easy to 
PROTECT the VFD against any abnormal conditions.

The VFD is designed for the HARSH ENVIRONMENT and 50 °C ambient condition. All printed wiring boards are protected 
with conformal coating against 3C3 environment. With graphical display, it is easy to MONITOR and set various 
parameters. The state-of-the-art user defined 8 parameters view in a single screen is one of the unique feature of this VFD. 

The VFD has protective functions against various abnormal conditions like overcurrent, drive overload, motor overload, 
undercurrent, dc bus overvoltage, dc bus undervoltage, IGBT/heat sink overtemperature, input/output phase loss, earth 
(ground) fault, 4-20 mA reference missing, output current unbalance, motor speed deviation, motor overspeed etc. 

The VFD is equipped with advanced functions like speed search, auto restart with individual fault selection, power loss 
carry through (PLCT), kinetic energy buffering and heatsink/IGBT overtemperature alarm for the smooth operation of the 
VFD and motor in abnormal conditions.

The VFD has many diagnosis functions which helps in pinpointing the fault. They are Diagnosis Mode, Load Analyser1, 
Load Analyser2, Peak Monitoring, Auto restart monitoring and 3 warning. It also counts the events like Power On, 
Overtemperature fault, Overvoltage fault, Overcurrent fault, Earth fault and Overload fault. The fault history which is very 
important feature to understand the VFD and motor behavior during the fault conditions stores last 20 faults with date time, 
status and information of 8 operational parameters (output frequency, output current, dc bus voltage, Heatsink/IGBT 
temperature, kW, Total power ON time, kWH, MWH).

On top of this, the Axpert-Eazy+ Series is designed to meet the global standards like UL 508C, UL 61800-5-1, CSA C22.2 
NO. 274-17, IEC 61800-5-1, CE (EN 50178:1997, EN 61800-3:2004

The Axpert-Eazy+ VFD is a perfect solution for soft start, speed regulation, energy saving and intelligent control of 
induction motor. For demanding applications like crane, conveyor, stacker / reclaimer, centrifuge etc. it delivers unmatched 
performance. Some of the application industries are thermal power / hydro power, chemical, pharmaceutical, coal mines & 
materials, steel & metal, cement & aggregate, sugar, oil & gas, pulp & paper, water & waste water.

Axpert-Eazy+ Series Variable Frequency Drive
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Gandhinagar

Atlanta

Gandhinagar
Ahmedabad

Mumbai

Surat

Muzaffarnagar
Delhi
(Gurgaon)

Vadodara

Indore

Jamnagar

Udaipur

Kolkata

Nagpur

Pune

Hyderabad

Vapi Raipur

Bhopal

Jamshedpur

Jaipur
Lucknow

Vizag

Bangalore

Chennai

Belgaum

Pondicherry
Trichy

Aurangabad
Nasik

Chandigarh

Veraval

Coimbatore

Regional Offices

H.O. and Service Center

M. D. Kamath

Paresh Patel

Contact Person Phone No. (O)

09819900501Dinesh PisharodyMumbai

Bangalore

Chennai

Delhi

T. S. Sridhar 09840618533

Paresh PatelIndore

G. Sateesh KumarHyderabad

Naresh GuraoKolkata

09825042458

09589074310

09573900222

09923044757

09108051977

Pankaj GulatiChandigarh 09888748620

Naresh GuraoRaipur & Nagpur 09923044757

Mobile No. E-mail

09819900501
09108051977

09825042458

mumbai@amtechelectronics.com

bangalore@amtechelectronics.com

delhi@amtechelectronics.com

09940229955
.

chennai@amtechelectronics.com

09589074310 mp@amtechelectronics.com

09573900222 hyderabad@amtechelectronics.com

09923044757 kolkata@amtechelectronics.com

09888748620 delhi@amtechelectronics.com

.

09923044757 cg@amtechelectronics.com

Contact Person Phone No. (O)

Paresh PatelH.O. Gandhinagar 079-23289101/2/3

Rajesh MoradiyaService Center, H.O. 079-23289101/2/3

Shailesh PatelPQEC & Channel Sales

Mobile No. E-mail

09825042458 sales@amtechelectronics.com

09909973780 csd@amtechelectronics.com

09879208780 shaileshp@amtechelectronics.com079-23289101/2/3
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