A Seminar Report 
on

Special purpose SMPS development and its control for industrial EB Accelerator

ABSTRACT

The Electron gun power supplies required for any industrial DC electron Accelerator is one of the most critical sub-systems. In 3MeV Accelerator electron gun power is derived from its EHV multiplier column which is variable with operated energy levels.    This seminar report explains how stabilized power is developed from a variable source at the extreme conditions. To control the electron beam energy it is essential to control the power supply of electron gun. Since this is located at inaccessible area, so a remote control is also required. This full system has been indigenously designed and developed by DAE / EBC, Mumbai.    

INTRODUCTION

Industrial Electron Accelerators, which produce electron beams in the energy range of 150 keV to 10 MeV at power levels from 1 kW to 500 kW have wide ranging application in the fields of Cross linking of cable and Polymers, Vulcanization of rubber, Sterilization of medical products, Food irradiation, Colouration of diamond, Curing of coating, and Flue gas treatment. All types Accelerators require HV source and electron source to produce high energy electron beam. This report describes the development of switching mode power supplies and their control for electron gun in parallel coupled self capacitance type of DC Accelerators. 

In 3MeV DC EB Accelerator, 3MV/ 10 mA DC power supply is required for acceleration of electrons injected from the electron gun. This supply is based on a parallel coupled voltage multiplier scheme which comprises of: 10kV/ 10A DC power supply, 50kW / 120 kHz oscillator, 150kV-0-150kV / 120 kHz step- up transformer, RF electrode assembly, High Voltage multiplier column, HV terminal dome.

Electron gun is located inside the HV terminal dome floating at 3 MV. The electron gun requires power to generate the electrons for acceleration. Power is extracted from top set of corona guards which are capacitive coupled through RF electrode. This is variable according to the operating energy levels. But Electron-gun requires stabilized power source so switching mode power supply is the only option to achieve it.  
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Accelerator Schematic


Purpose:-

· To provide regulated power for the Electron Gun

· Regulated power to the Vacuum controller

· Regulated power to the control modules 
General Specifications:

· Ambient temperature : 20 –70o C 

· Remote controllable

· Should withstand short term vacuum

· Should withstand SF6 @ 6kg/cm2

· High reliability

Filament power supply:

· Voltage :  variable from 8 V to 15V

· Current : 20A max

· Soft start

Anode power supply: 

· Voltage variable between 1 kV-6 kV

· Current
: 15mA

· Power : 90W

· Short circuit proof

· Remote controllable

· Over voltage and short circuit protection

Grid power supply: 

· Variable from 0 to –3kV

· Current : 10mA

· Remote controllable

House keeping power supply:

· Should operate from wide input voltage of 50V to 450v

· Voltage output : regulated 15v

· Current output : 1 A

· Minimum number of components 

· Highly reliable  

	Steps for industrial system development
· Detailed study about requirements of the system

· Conceptual design and its feasibility analysis

· Detailed design and system’s simulation

· Prototype development and testing

· Review the design if it requires

· System’s development and its rigorous  testing on simulated environment

· Final Development

· Commissioning of the system
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Accelerator Schematic

3MV supply is based on parallel fed voltage multiplier scheme
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