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What’s it all about?

 What constitutes a high power DC supply
 Problems of supplying high power DC
 Architecture of high power DC supplies
 Examples of high power commercial DC supplies
 DC-DC Converters
 Summary & Questions
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What is a High Power DC Supply

 Any AC to DC supply that can supply at a minimum 1000 Watts or more 
into a resistive load

 Factors that are inherent to this type of supply
 Inrush Current
 Power Factor
 Protection
 Flexibility
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Inrush Current

 On AC side currents of 100A or more can occur for 100 msec or more
 Some form of inrush current protection is needed
 Present with linear as well as switch mode architectures
 Soft start mechanism is needed

 An NTC (thermistor) shunted with a time delay switch

 Passive LC network however L can be too large for high-power supplies

 An N-channel series MOSFET with RC gate ramp network
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Inrush Current

NTC Thermister 
Current Limiter

P-Channel MOSFET
Current Limiter
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Power Factor Correction

 AC side of supply presents a highly reactive load PF < 0.7
 Required to have PF of 0.9 or better
 Two types of correction needed

 Distortion of input voltage waveform which generates harmonic
 Displacement occurs where input voltage and current are out of phase

 Two types of correction
 Passive filters to remove harmonic content
 Active uses electronics to to change current waveform to be in phase
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Power Factor Correction

Active PF correction location in power supply architecture
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Power Factor Correction
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Power Factor Correction
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Protection

 Over voltage and over current needed
 Over current protections:

 Circuit breakers/fuses too slow to react
 Feedback to switching regulator to shutdown

 Over voltage protections:
 SCR triggered crowbar too slow and can damage the supply
 Feedback to switching regulator to lower voltage via PWM changes
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Flexibility
 Parameterised specifications to tailor to working environment

 Ability to monitor and manage system remotely

 Parallel connect supplies for more current capability and/or reliability

 Ability to work with different power sources (Mains, Generator, Solar)

 Support for common industrial bus interconnects (CAN, PM)
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Switch Mode Power Supply Architecture



Examples – ELTEK FlatPack2 48/2000



Examples – ELTEK FlatPack2 48/2000



Example – Meanwell UHP-2500
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Surplus Server Supplies

 Widely available online
 Limited to 12 VDC systems 
 High DC currents possible >40 A
 Very inexpensive <$50
 Multiple Manufacturers (IBM, DELL, HP)
 Sources eBay and others
 Some conversion work needed 

//www.rcgroups.com/forums/showthread.php?1292514-How-to-convert-
Server-Power-Supplies
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High Power DC-DC Converters

 Similar architectures to switch mode power supplies
 Can be thought of as ‘DC Transformers’
 Buck converters to step down voltages
 Boost converters to step up voltages
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Summary
 Gone are the days of linear power supplies being the only choice for high-

power DC supplies
 Low noise and high efficiency switching supplies are readily available 
 These are complex but reliable supplies
 Price is generally a good indication of quality
 Cheap switchers are JUNK!
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Questions?


