
 

 AR100 
High frequency switching power supply for 100 kV DC, 100 kW 

 
  

 

> Customer: 
  

Thermal power plants 
 

> Product  description: 
  

AR100 is high frequency switching mode power supply providing 0-100 kV output and the 
output power of 100 kW. 
AR100 has proprietary converter topology with nonlinear multiresonant secondary circuits 
providing the grounds for low power losses, reduced size, natural cooling, very low dV/dt 
insulation stress and prolonged lifetime. It has very low power losses allowing for natural 
cooling without fans and virtually no maintenance. Basic features are listed below. 

 

> Ariom  involvement:  
  

Concept, hardware design, safety and EMC norms, DSPcontrol software design and 
communication software design, preseries production and customer support. 

 

 

 



AR100/1000 ESP power controller, up to 70kW 
(60kV/1200mA or 100kV/700mA) 
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A) Project description  

Development of HVHF power supply technology and control of electrostatic precipitators (ESP). ESP’s 
usually involves electrostatic filters within coal power plants that process flue gases from steam-boilers and 
remove fine dust particles. 

Reduction of coal dust emission from thermal power plants as and industrial plants is performed by 
using electrostatic precipitators – the system of electrodes powered with controlled DC voltage that varies 
from 0V to 150kV during its work. Existing solutions for powering and controlling of filter electrodes follows 
techno-economical parameters: 

- For example, it takes a thermal power plants block of 300 MW power 
- Maximum allowed emission is 50mg/m3 (anon, this restriction will be reduced to 30mg/m3) 
- Electro-filter requires the installation of 1500-2000 tons of steels and occupies volume not less 

than 2500m3. 
- A cost of this filter varies from 10.000.000 to 15.000.000 EURs. 

Over the next few years is expected reduction of the maximum allowed emission of the fine coal 
particles from 50 to 30mg/m3. This trend will continue. There are already communities in the EU that are 
prescribed that the each thermal power plant or industrial plant on their territory must reduce emission of 
fine particles even to 5 mg/m3. 

Reduction of fine particles emission requires a significant increase in: 
- dimensions/volume that occupies electro-filter, 
- weight of installed steel, 
- cost of installation, maintenance and repair of electrostatic precipitators.  

The proposed technology of the HVHF power supplies and controls allows: 
- significant (twice) emission reduce at existing electro-filters, 
- achieving significant savings in material and money in the installation of new units, 
- impairment of space and construction work in the construction of new electro-filters. 

 

B) Why using high frequency instead of 50Hz SCR power 
 
Conventional 50 Hz design had been predominant solution for controlling the particulate emission 

from large electrostatic precipitators. Although capable to reach removal efficiencies up to 99.8%, 50 Hz 
design suffers a number of drawbacks, leading to poor energy efficiency, very large size of electrode plates, 
and it cannot compete with the high frequency power source. 

High frequency ESP power supply and control require a lower size and weight of electrodes, offers 
significant energy savings, prevents back corona, brings up a very fast reaction to flashover, results in a 
much higher high power factor, and has a transformer/rectifier set several times smaller and lighter 
compared to traditional 50Hz design. 

 

C) AR100/1000 unit: Basic functionality and features 
 

- 3-phase 0.4kV 50/60Hz power supply. 
- Up to 70kW output power. 
- Adjustable 0-100kV, 0-1200mA D C  output. 
- Proprietary converter topology with nonlinear multi-resonant secondary circuits providing 

the grounds for low power  losses reduced size, natural cooling, very low dV/dt insulation 
stress and prolonged lifetime. 

- Very low power losses allowing for natural cooling without fans and virtually no maintenance. 
- Coordinated voltage and rapping control. 
- Optional control of hopper & insulator heaters. 
- Adaptive intermittent power supply optimized for improved collection efficiency. 
- UI spectrum - based spark detection, time- based estimation of dust layer thickness. 
- UI spectrum - based back corona estimation & remedy. 
- Adaptive rapping with simultaneous voltage profiling. 
- Customized voltage and rapping control for the ESP input, middle and output zone. 
- Communication: 5kV insulated MODEBUS RTU, RS485 serial link. 



 
 
D) Dimensions and elements configuration 
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