Title: Thrust Vector Control Hydraulic Breadboard (BB) Ground Power Unit Specification
General TVC Hydraulic BB System Description:  NASA Glenn Research Center is working to develop a Thrust Vector Control (TVC) system for the Upper-Stage of the new ARES I launch vehicle.  Each string of the TVC flight system consists of an actuator, a gas turbine driven primary hydraulic pump, an electrically driven circulation pump, and various other hydraulic components which deliver the hydraulic fluid to the actuator.  As part of this program NASA GRC will be building a ground based breadboard (BB) TVC system to evaluate the TVC system performance.
The overall goal of the breadboard testing is to evaluate the functionality of each hydraulic system component (both steady state and dynamic), determine if each hydraulic component is adequately sized, and to see how all the hydraulic components perform when integrated into a complete TVC system.  The TVC BB test hydraulic system will be supplying hydraulic power to a test actuator using a 50 - 75 HP motor/pump assembly as shown in the attached Hydraulic Breadboard – Phase A P&ID Schematic, Drawing # 00333-20070425-M-801. The test actuator will incorporate two servo-valves – each servo-valve capable of flowing up to 15 GPM maximum.
General TVC Hydraulic BB Combination Electrical Ground Power Unit (GPU) Definition:   By design, the gas turbine driven hydraulic pump (know as the Turbine Pump Assembly or TPA) only operates during the spacecraft launch phase.  For pre-launch ground operations, the Circulation Pump will be used to circulate and condition each string’s hydraulic fluid.  The Circulation Pump will not operate after launch.

The Circulation Pump is intended to operate on a standard aerospace power system, either 28VDC or 115/200VAC 3PH 400Hz, which has yet to be finalized.  Among other things, the TVC breadboard tests will help determine the exact size of circulation pump that will be required.  Once breadboard testing is complete, test data will be used to finalize the requirements for an engineering model (EM) test.  The EM test will also require a power source to simulate the final spacecraft ground servicing equipment (GSE), including the electrical Ground Power Unit.  To allow maximum design and testing flexibility, NASA Glenn Research Center is seeking to acquire an electrical Ground Power Unit capable of supplying both 28VDC and 115/200VAC 3PH 400Hz.
Combination Electrical Ground Power Unit Requirements:
1. General Design:  The Combination GPU shall consist of a single integrated unit mounted to a mobile cart or trailer.  The unit shall be equipped with 4 appropriately sized pneumatic rubber wheels and shall include the means to be towed or manually pushed.  If the unit is towable, the trailer shall be stable and self-supporting when not attached to a tow vehicle.
2. Supply Power:  The Combination GPU shall operate on a single power source.  The power source shall be nominally 480VAC 3PH 60Hz.  The unit shall be capable of operating on input frequencies between 55Hz and 65Hz.  The unit shall include an AC Supply Power cable 50 feet ± 3 feet long.  The AC Supply Power Cable shall integrate all conductors and be suitable for operation in a wet environment.  Conductors shall be of sufficient size for supplying full rated supply current at rated voltage, and must comply with current applicable National Electric Code specifications.  Vendor shall specify recommended supply current as part of their bid submittal.  Vendor shall specify input supply power control means (i.e. integrated disconnect, none/always on, etc) as part of their bid submittal.
3. Dual Voltage Output:  The Combination GPU shall provide both nominal 115/200VAC 3PH 400Hz as well as nominal 28VDC voltage outputs.  Only one voltage needs to be available at any given time.  It is acceptable but not necessary for the unit to be able to supply both voltages simultaneously.
4. AC Output Specification:  The Combination GPU shall have a nominal output of 115/200VAC 3 PH 400Hz (4-wire, wye connected).  The unit shall be capable of supplying a minimum of 30kVA.  Output voltage shall be regulated to ± 1.0% or better.  Output frequency shall be regulated to 400Hz ± 0.02% or better.  Output shall contain less than 3% harmonic content.  Vendor shall specify Voltage Recovery capability as part of their bid submittal, compliance with MIL-STD 704E is desired.
5. AC Output Cable:  The Combination GPU shall be supplied with a single AC Output Cable 60 feet ± 3 feet long.  The AC Output Cable shall integrate all conductors and be suitable for operation in a wet environment.  Conductors shall be of sufficient size so as to be capable of supplying the full rated current to the output receptacle at rated voltage, and must comply with current applicable National Electric Code specifications.  Cable shall terminate in a standard AC aircraft style receptacle plug per MS90328.  If vendor’s standard receptacle is other than MS90328, this information shall be included in their bid submittal.

6. DC Output Specification:  The Combination GPU shall have a nominal output of between 28VDC and 28.5VDC.  The unit shall be capable of supplying a minimum of 450 Amps continuous and 2000 Amps starting current.  Output voltage shall be regulated to ± 0.1% of nominal or better.  Vendor shall specify Voltage Recovery capability as part of their bid submittal, compliance with MIL-STD 704E is desired.
7. DC Output Cable:  The Combination GPU shall be supplied with a single DC Output Cable 60 feet ± 3 feet long.  The DC Output Cable shall integrate all conductors and be suitable for operation in a wet environment.  Conductors shall be of sufficient size so as to be capable of supplying the full rated current to the output receptacle at rated voltage, and must comply with current applicable National Electric Code specifications.  Cable shall terminate in a standard DC aircraft style receptacle plug per MS90347.  If vendor’s standard receptacle is other than MS90347, this information shall be included in their bid submittal.

8. Power and Thermal Protection:  The Combination GPU shall be provided with over temperature shutdown protection.  Each voltage output shall be provided with short circuit and current overload protection that protects the unit from damage.  Vendor shall specify additional input, unit and operator protections as part of their bid submittal.

9. Environmental:  The Combination GPU shall produce audible noise less than 68dbA.  Vendor shall specify noise test conditions as part of their bid submittal.  The unit shall be capable of operating in temperatures ranging from -25F to 120F with humidity from 10% to 100% condensing.

10. Enclosure:  The Combination GPU shall be suitable for indoor and outdoor operation with an enclosure nominally conforming to NEMA 3R specifications.  Vendor shall specify unit dimensions and weight as part of their bid submittal.
11. Delivery Date:  Vendor shall provide pricing and delivery information for their standard delivery.  In addition, vendor shall provide pricing for delivery ≤ 4 weeks ARO.  Pricing preference may be given to a vendor capable of providing expedited delivery.

