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Power Supply for ESP application



Kraft Classic single-phase CC + TR unit

Output characteristics

• High voltage ripple ≈ 40 - 50 %

• Average voltage ≈ 75 - 80 % of peak voltage

• Ripple frequency = 120 Hz

• From 50 kV to 150 kV and

from 100 mA to 4500 mA

• Two units CC + TR



Kraft Classic 3-phase CC + TR unit

• Up to150 kV and 4500mA

• Two units CC + TR

• Lower output ripple compared to 

single-phase TR

Output characteristics

• Low voltage ripple ≈ 1 - 2 %

• Average voltage ≈ 98 - 99 % of peak voltage

• Ripple frequency = 360 Hz



High Frequency SMPS unit ”SmartKraft +”

• Primary switched HF technology

• Up to 90 kV-1600 mA ( 72kV -1800 mA) 

• One unit – No separate Control Cubical

• Low weight = 25% to 50% of T/R

Output characteristics

• Very low voltage ripple < 1 %

• Average voltage ≈  peak voltage

• Ripple frequency = 24 kHz

• Highest Power Factor



Output characteristics

• Very high voltage peaks and high pulse current

• DC voltage with low ripple

• Pulse repetition frequency = 2-100Hz

• Increase voltage peaks by the shore pulse 

length

• Output DC Voltage : 60kV

• Output DC Current : 1000mA   

• Output Peak Voltage: 140kV

MicroPulse 2

Is design by integration of 2 separate power supplies: DC + 

Pulse



Summary waveform comparison

Single-phase TR unit

• 120 Hz current ripple

• Results in ≈ 35-45 % 

ripple voltage on an ESP 

load

• Voltage peaks limits the 

current into the ESP

3-phase TR unit

• 360 Hz current ripple

• Results in ≈ 0.5-1.5 % 

ripple voltage on an ESP 

load

• 30–40% higher current 

into the ESP compared to 

single-phase TR

High frequency SMPS 

• 24kHz current ripple

• Results in < 1 % ripple 

voltage on an ESP load

• 30–40 % higher current 

into the ESP compared to 

single-phase TR



Design Comparison

Competitor

• Air Cooled

• 4-6 IGBTs

• Steel Tank

• Frequency Controlled Series Resonant Converter

SmartKraft DC

• Oil Cooled

• 12 IGBT’s

• Aluminium Tank

• Phase Shift Series Resonant Converter –

Amplitude Control



SMPS waveforms for different topologies

Competitor

Frequency Controlled Series Resonant Converter

SmartKraft DC

Phase Shift Series Resonant Converter

Rated output 83kV 1000mA 



SMPS waveforms for different topologies

SmartKraft DC

Current limited to 75% and 50%

Competitor

Current limited to 75% and 50%



Safety



Internal switch connects TR to ground

Keystones

• In order to ground the power supply 

and/or the ESP

• Internal in the tank for difficult 

environments

• Possible to use limit switch and key 

interlock



Connect TR to ground externally

Keystones

• For grounding the power supply and/or the ESP

• Limit switch and key interlock is possible



Automatic Grounding Switch AGS

Keystones

• For grounding the power supply 

and/or the ESP in less than one 

second

• Remote function

• Integrated Limit Switch

• IP54

• Wide working temperature range



Control



Next Generation of  

Advanced Controller of ESP Power supplies



Analogue

1984-1989

MK1 

1988-1991

MK2 

1990-2006

MK3 

2005-2019

MK4 

2018-20XX



MK2 / MK3 to MK4 retrofit Kit

Upgrade your existing Control 

Cabinet in no time

Short Delivery time and 

installation

Access to all MK4 features 

and values

NO need to change DCS/PLC 

program

Less cost and investment



Control Cubicles

Keystones

• ESP power supply control

• Control system communication

• ESP rapper & heating control

• Optional enclosure ratings

• Combine to one line, save space



NetKraft
keeps your ESP under smart control

From anywhere

• Cut investment cost

• Increase efficiency

• Prevent unplanned shutdown 

• Better Performance

• Easy integrated to existing 

solution



• Complete Control of ESP

• Support KP or customized Controller

• Web/LAN Server/Client Base

• Energy Management System

• Monitoring Features (data logger, 

trending/I curve, alarm handling, 

reporting and etc)

• Customized I/O configuration 

possibilities.

NetKraft
Is your ESP manament System



TR and Control 

Replacement Options 







Case Studies













Thank you for your attention


