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Request For Information (RFI)
NASA Crew Exploration Vehicle (CEV)

Gaseous Helium (GHe) Pressurization System Isolation Valve
Introduction:  
This Request for Information (RFI) is to obtain information from manufacturers of high pressure gaseous helium (GHe) isolation valves regarding the costs and delivery times required to design, analyze, build and test valves per the requested specifications.
The CEV will use an integrated main and reaction control propulsion system utilizing Liquid Oxygen (LOX) / Liquid Methane (CH4) propellants to provide CEV service module propulsion.  This system is designed with a pressure fed, sub-cooled liquid feed system for both the reaction control system (RCS) thrusters and the single or multiple main engine(s).  The GHe pressurization system will store and deliver the GHe at these sub-cooled temperatures (see figure 1).  These valves may be used for conventional isolation valve and regulator set-up or as part of a bang-bang system.  The government is interested in information on both slow and fast acting valves including electro-mechanical, pressure activated, etc.
These valve specifications are intended to provide enough detail to give prospective suppliers a starting point for design, or for comparison to existing hardware.  If existing hardware needs additional development to operate in the following environment, the prospective supplier is asked to provide information regarding how much the development will cost and how long it will take to design and deliver hardware that is suitable for operation at these temperatures and pressures.
Points of Contact (POC):

Contracting Officer:  Debbie Giavasis, Glenn Research Center, 216-433-5420 Deborah.L.Giavasis@grc.nasa.gov

Project Engineer:  Victor Spencer, Johnson Space Center, 281-483-6438

victor.spencer-1@nasa.gov
Please address all e-mail correspondence, questions or comments, to the above points of contact.

[image: image1]
Figure 1:  CEV GHe Pressurization System Schematic
Valves of Interest: should operate per the following specifications and perform at the specified levels and conditions:
Flow:  The minimum flow should to be 1000 scfm GHe (~10 lbm/min) at 1000 psia inlet at 90(R (50(K) with a maximum pressure drop of 50 psid.  Larger flow capacity is desirable.
Fluid Compatibility: Compatible with gaseous Helium from 90(R (50(K) to 580(R (322(K) and liquid Nitrogen.
If Electromechanically actuated:
Minimum Stall Pressure/Pull-In Voltage:  Minimum stall pressure should be >6000 psia with a coil temperature of 580(R (322(K) and 26 Vdc.   28 Vdc nominal operating power is desired.
Response Time 
If Latching, Latch Open/Latch Closed response time: The valve should change state and latch to the open or closed position in less than 500 ms with 6000 +/- 100 psia inlet pressure, the coil at ambient temperature. Dual-coil, single-coil, and motor driven valves, etc. are of interest.
If Normally Close, Open and Close response time: The valve should change state to the open position in less than 100 ms with 6000 +/- 100 psia inlet pressure, the coil at ambient temperature.  The valve should close after command close at around 30 ms with 1000 +/- 100 psia inlet pressure, the coil at ambient temperature.   Faster valves will be considered for use in a “bang-bang” system.
Internal and External Leakage:  The internal and external leakage shall each not exceed 1 x 10-6 sccm GHe at 6000 psia inlet at 163(R (90(K).
Cycle Life: The valve should be capable of completing a minimum of  20 open/close cycles with 6000 psia inlet and 163(R (90(K) GHe and ambient outlet pressure and still meet all other performance requirements (fewer cycles for latching or gear motor valves may be acceptable).
Maximum Design Pressure:  The maximum design pressure of the regulator inlet should be 6000 psia at 580(R (322(K).  
Proof Pressure: The minimum proof pressure shall be 9000 psia at ambient.
Burst Pressure: The minimum calculated burst pressure shall be 15,000 psia at 580(R (322(K).

Thermal Environment: The valve should be capable of operating in an environment from 163(R (90(K) to 580(R (322(K). (Pad temperatures may approach 580°R (322(K)).
Fluid Temperature: The valve should be capable of operating with a fluid temperature range of 90(R (50(K) to 580(R (322(K).  (The GHe may reach temperatures as low as 90°R (50°K) at the end of mission when the inlet pressure is approaching 1000 psia).
Humidity: The valve should not be affected by external humidity environments of up to 100% relative humidity.
Filtration:  The valve shall include a filter at the inlet, which will be selected by the contractor to protect the valve.
Tentative Project Schedule:

	Event or Task
	Date

	
	

	CEV GHe Iso RFI Release
	2005-11/04

	CEV GHe Iso RFI Responses Due
	2005-12/07


RFI Response Content Instructions:
At a minimum, the RFI response should include the following:

1.0 A statement indicating your company’s interest in the development of GHe Isolation Valves for low temperature spacecraft propulsion applications. 

2.0 A list of tasks that your company believes it will need to perform to accommodate the delivery of a valve per the requested specifications.  The primary tasks involve:  design, analysis, fabrication and testing. 

3.0 A cost and delivery estimate for performing the full list of tasks and a payment milestone profile.

4.0 A summary of relevant experiences and history of your company related to the development of hardware for space applications.

5.0 All other information that your company considers to be pertinent to this activity. 
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