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THIS IS NOT A REQUEST FOR PROPOSAL, QUOTATION, OR INVITATION TO BID NOTICE.

This is a Request for Information (RFI) issued by the Global Precipitation Measurement (GPM) Project of the National Aeronautics and Space Administration (NASA) Goddard Space Flight Center (GSFC) to seek industry comments and input regarding the reaction wheels system availability, for the GPM Core Observatory attitude control. 

This RFI is for planning and information purposes only and it is not to be construed as a commitment by the Government to enter into a contractual agreement, nor is the Government obligated to pay for the solicited information.  
The GPM mission is one of the next generation satellite-based Earth science constellation missions that will study global precipitation (rain, snow and ice).  GPM Core Observatory will be carrying both a dual frequency radar instrument and a passive microwave radiometer. The Core Observatory will serve as a calibration standard for the other members of the GPM constellation. 

GPM is a scientific observatory, carrying instruments designed to characterize the precipitation over the globe on a continuous basis. Scientists must control, very precisely, where each instrument on the observatory is pointing so that data can be geo-located for future analysis. As the instruments’ fields-of-view move from target to target, knowledge of where data was taken must be accurately recorded as the observatory moves through space.
In order for GPM to comply with NASA’s end-of-life disposal requirements in the most efficient manner, the Core Observatory will be designed to demise (burn up or melt away) upon atmospheric re-entry to the greatest extent possible.  Therefore, the reaction wheels are required to completely demise during re-entry.
GPM Core Observatory will be in a 407 km circular orbit with an inclination of 65 degrees.  The mission life requirement of GPM is 3 years, with the goal of 5 years.

The GPM Project is planning an acquisition strategy for a flight reaction wheels system and one Engineering Test Unit (ETU) reaction wheel and pertinent life test data. Some fundamental information is requested from industry to assist the GPM project with the development of an acquisition strategy for the reaction wheels.  Through this RFI, the GPM Project wishes to identify flight reaction wheels requiring none to minimal NRE that will meet the GPM’s observatory performance needs, while satisfying the total demiseability guidelines for the GPM mission.

The following are the minimum requirements for the reaction wheels system:

-Total momentum storage and torque required per axis are shown in the Table below. 

	Operation Mode
	Parameter
	X- axis
	Y- axis
	Z- axis

	
	
	
	
	

	Tip off
	Momentum (N-m-s)
	70.5
	251.9
	201.2

	
	Torque (N-m)
	0.17
	0.60
	0.47

	Normal Mission
	Momentum (N-m-s)
	0.92 
	20.44
	58.74

	
	Torque (N-m)
	0.06
	0.02 
	0.03

	
	
	
	
	

	
	
	
	
	


The following interface/design characteristics represent the reaction wheel accommodations in the current GPM mission design concept and provided for your reference only:
-System peak power – 1083W

-System steady state power – 109W

-Max current available to each reaction wheel-  6 Amps. 

-Voltage range - 23Vdc to 35Vdc.

-Wheel interface - MIL-STD-1553 and/or RS 422 

-Total mass allocated to the reaction wheels system -  65kg. 

-Total static imbalance allocated to the reaction wheels system - 6.0 g-cm and the total dynamic    imbalance allocated - 220 g-cm^2.

The GPM Project encourages all industry sources with expertise in providing reaction wheels to respond to this RFI.  The responses should demonstrate technical feasibility, operational robustness and reliability.  Sources with relevant information to this RFI are encouraged to respond by submitting a white paper that includes the following information: 
Demiseability: To ensure that the proposed reaction wheels are demiseable, a set of mechanical drawings and materials of major parts such as flywheel, bearings assembly, motor and magnets, housing and cover should be provided. GSFC will be providing this information to JSC to perform the proper Object Reentry Survival Analysis Tool (ORSAT) demiseability analysis. Some demise information is available at JSC web site: www.orbitaldebris.jsc.gov. The JSC demiseability group will be the final authority in determining whether the reaction wheels meet the demiseability requirements of the GPM Mission.

Background and Description of Proposed Approach:  Describe in detail the specific components being proposed for GPM Project’s consideration.  Describe the current state of development, past use, types of interfaces, and expected performance.  Please address any modifications to existing designs necessary to meet the GPM requirements, and describe the qualification approach to ensure success.

Component specification: Provide the component specification and the requested performance data. These topics should either be addressed in a white paper or submitted as a separate document. Information for each wheel should include:

(1) Number of wheels in the proposed system

(2) Momentum (Nms) and torque capacity (Nm) curves for the bus voltage values of 23V, 31V, and 35V are requested for the proposed wheel.

(3) Flywheel inertia (kg-m2) and motor speed range (rpm).

(4) Mass (kg) and dimensions (cm) for the reaction wheel and the electronics (both, if packaged separately).  Drawings requested.

(5) Minimum natural frequency.

(6) Peak power (W) at maximum torque.

(7) Steady state power (W) at midrange speed.

(8) Steady state power (W) at maximum speed.

(9) Thermal dissipation (W) during acceleration (maximum torque), for both motor and electronics, if packaged separately.

(10) Thermal dissipation (W) during steady state and maximum speed, for both motor and electronics, if packaged separately.

(11) Description of the electrical interface for power, command, and telemetry interface.  Please describe if/how the component interfaces with redundant vehicle electronics.  Provide component interface control document, if available.

(12) Electrical system fault protection and in-rush current circuit protection.

(13) Tachometer precision (pulse/rev).

(14) Static, vibration and shock qualification levels.

(15) Thermal qualification levels (degrees C) for operating, cold start, and survival limits requested.

(16) Estimate of electromagnetic interference and electromagnetic compatibility. (EMI/EMC) per MIL-STD-461C

(17) Command torque quantization (+/- Nm/cnt).

(18) Tolerance to total ionizing dose (TID) at the part level (krad).

(19) Immunity, at the parts level, to single event effects (SEE) and single event latch-up (SEL).

(20) Static (g-cm) and dynamic imbalance (g-cm2) measured after vibration testing using assembled reaction wheel.  Request information on both standard and finest balance possible.  Note whether values are based on performance data, or analytical predictions.  Please note any cost/schedule implications for finest balance.

(21) Wheel disturbance force/torque data or the power spectral density of the force/torque data.   Request measurements at several discrete wheel speeds (low, midrange and maximum speed) with frequency content measured from 0 Hz to 65 Hz.  Electronic data is preferred.  Please, briefly describe the test conditions for this disturbance data. For example: Data was collected by placing a post-vibration engineering test unit on a 6 degree force table, spin axis aligned with gravity.  Note whether any test setup effects (data sample rate, wheel mounting fixture, disturbance from outside the test setup) add high frequency noise to the data.  Note if this tested component differs from proposed component.

(22) State of component development.  A list of heritage missions using that component is requested. If the currently available components differ from these heritage units, please briefly describe the design changes.

(23) Component design lifetime (years), both in storage and on orbit.  Specifically interested in lubricant and bearings lifetime over five (required) to ten (possible goal) years operation. 
(24) Number of hours of failure free operations both on orbit and during life test if this is a build to print wheel.  Please note any operational difficulties and mention subsequent design corrections.

(25) Assembly drawings and detailed drawing of major parts and material list shall be provided to support the demiseability analysis of the reaction wheel. 
Cost:  Provide an estimate of the cost and schedule to deliver flight reaction wheels and one ETU wheel plus acceptance and life test data that meet GPM requirements.  Note any cost associated with non-recurring engineering efforts or required improvements, such as fine balance or changes to the flywheels.

If more convenient, respondents are welcome to provide information by submitting separate attachments, such as interface control documents or electronic data files.  NASA will not publicly disclose vendor proprietary information obtained in response to this RFI.  To the full extent that it is protected pursuant to the Freedom of Information Act and other laws and regulations, information identified by a respondent as “Proprietary or Confidential” will be kept confidential.

No solicitation exists; therefore, do not request a copy of the solicitation.  If the Government decides to solicit this requirement from industry, it will be synopsized in FedBizOpps and on the NASA Acquisition Internet Service.  It is the potential offeror’s responsibility to monitor these sites for the release of any solicitation or synopsis.

Please note that GSFC has developed and qualified a demiseable reaction wheel.  Opportunities are available for partnerships with industry to further develop and fabricate reaction wheels incorporating the GSFC technology.  For additional information, contact Ted Mecum in the Office of Technology Transfer at (301) 286-2198.

Comments and questions regarding this RFI are encouraged and solicited.  Responses may be sent via electronic mail, regular mail, or fax GPM Project point of contact listed below.  If you respond via regular mail or fax, please provide an electronic format in addition to the printed version of your submission.  Responses from industry are requested within 30 days.

Technical questions should be directed to: Eli Ahronovich;  Code 596;   Tel. (301) 286-6093; Fax (301) 286-3823; E-mail: eli.ahronovich@nasa.gov. 

Procurement related questions should be directed to:  Michele Rook; Code 210.Y; Tel. (301) 614-5604; Fax (301) 614-5619; E-mail: Michele.C.Rook@nasa.gov.

GPM Project point of contact: 

GPM Core Observatory Manager

Steven Horowitz, Code 420;Tel (301) 286-4620; Fax (301) 286-1737; E-mail: Steven.J.Horowitz@nasa.gov
