DESIGN,BUILD & PROTOTYPE HIGH STABILITY

POWER SUPPLY

BY: INDRAJEET PRASAD, FOTON,S.R.O, CZECH REPUBLIC

The main aim is to build a reversible power supply based on voltage multiplier circuit design. Standard power
supplies based on voltage multipliers have fixed polarity. We are building a PS that can be electronically reversible.

Power supply is a very essential part of a typical system. Stability and efficiency of a power supply is one of the
important factors for beam storage and energy ramping in a storage ring and beam transportation. FOTON is
designing and building a suitable power supply for use in the beamlines and rings within AVA.

In this project high precision HV power supply is being designed for use in the beam lines and rings within AVA. For
this purpose a comprehensive data showing the power supply requirements of all AVA experiments, the ELENA
beam lines, as well as the ELENA and FLAIR rings in terms of voltage range, temperature and absolute stability,

ramp speeds, etc. was gathered from CERN, GSI & OEAW experiments. This is then being used to define a suitable

interface for their seamless integration into the respective accelerator control system.
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The topology of HV power supply is based on Cockcroft-Walton Voltage muiltiplier. 4-step voltage muiltiplier circuit was then

designed to build the high precision high voltage power supply for AVA experiements. ~oloJale jaal= of AVVA fellow AD
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IOC & database and the design of a user
interface.

Voltage stability (ppm - parts per million of the Vaonis) <2
Voltage ripple and noise peak-peak (ppm) 0.1 Hz -
200 kHz <5
Voltage stability (+ 10% mains voltage variation) +0.02% X Viom
Accuracy of voltage measurement +(0.01% X Voue + 0.02% X Viom)
Ramp up/down 0.2 X Vaom/s
Voltage setting range (1-100%) % Vaom
Operating temperature 0 to +40°C
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Several more tables are made with data
collected from CERN,CSI & OEAW during
secondments.
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The final PCB circuit design is completed. It is now being inclosed in standard industrial mount. The voltage
multiplier circuit is driven by a signal generator based on self-oscillating half-bridge driver. Behavior of precise high o e e St e Lt e o DeD rese
voltage supply card from FOTON was studied and tested for the output voltage stability



