Specifications for High Power DC Power Supply

6/5/2002

Purchase Request # 203866

Electrical Requirements

1. Output Rating:  Shall be 0-150 VDC,  0-6000 amps, 100% rated load current continuous at 400 C ambient temperature.  Output shall be able to accommodate the test values specified in Table 1.  The use of multiple units arranged in parallel to achieve a higher current output shall be considered.  Typical research hardware load is a metal resistive tube that is heated to investigate various fuel thermal stabilities and physics.  The following table lists expected voltage and current test settings, based on various materials and fuels.  Multiple voltage taps to achieve the test matrix may be required.







Table 1
	Output DC Voltage
	Output DC Current

	2.9
	1881

	3.2
	1969

	6.4
	2512

	7.2
	2609

	8
	177

	27.3
	201

	30.5
	211

	42.4
	389

	49.6
	389

	25 (low resistivity test)
	6000

	100 (high resistivity test)
	1500


2. Output Regulation:  The combined effect of +/- 10% line variations and 100% load variations shall be less than +/-1% in the voltage and +/-1% in the current regulating mode.  The unit shall transfer smoothly and automatically between voltage and current regulation.

3. Transient Response: The unit shall recover to within 1% of the final value within 1 second for load steps of 50% to 100% load and 100% to 50% load.  The unit shall be equipped with a soft-start capability.

4. Ripple:  Output ripple Root Means Square (RMS) shall be less than 5% of rated output in the voltage regulated mode and 5% in the current regulated mode for any output voltage or current.

5. Remote Programmability:  The unit shall have the capability to be remotely programmed, in the voltage and current regulating modes, for the following functions: on/off, output voltage setting, and output current setting, with programmable ramp rate capabilities.  Remote programming functions shall be electrically isolated and shall be by externally supplied analog voltages.  Remote voltage sensing capability is also required.  The power supply shall have the ability to be remotely shutdown and reset if an overvoltage or overcurrent condition occurs.  The ability to remotely switch polarity of the power supply shall be provided.  This function shall be possible only during zero current conditions.  The front panel controls for manual control shall include stop/start, voltage and current setpoint adjustments, and contain indicators for power on and fault conditions.

6. Input Voltage:  The input voltage shall be 480 VAC +/-10%, three-phase 60 Hz.  A  suitable ground connection shall also be provided on the unit.

7. Supply and Load Protection:  The unit shall incorporate circuit breakers in the input AC line to protect the power circuits in case of failure, and include protection for loss of phase or phase rotation reversal.  An adjustable overvoltage and overcurrent setpoint ability shall be incorporated to protect the load in case of supply or programming failure.  Thermal overload protective devices shall be built into the design.

8. Operation:  The unit shall be operated, tested, and functionally checked prior to shipment to NASA.

Physical Requirements

9. Display: The output voltage and output current shall be displayed on the unit via analog or digital meters.  The ability to remotely monitor the output voltage and current levels via isolated analog outputs voltages is required.

10. Cooling: The unit shall be designed with the appropriate cooling methods for a device of this rating and operate without derating over the range of 100 – 400  C  (500 – 1040 F) ambient.  Water cooling shall be the preferred method over air cooling since the planned location is not designed with room air conditioning.

11. Transportability: The unit(s) shall be able to be moved easily by forklift without incurring any damage to the unit or causing safety hazards.

Miscellaneous

12.  Two operation and maintenance manuals shall be supplied by the vendor. 

