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03/28/03


1. Background

The Office of Space Science (OSS) seeks to host a Millennium Program (NMP) Space Technology-6 (ST6) Inertial Stellar Compass (ISC) experiment on a U.S. commercial space mission in the December 2004 to June 2005 timeframe.  The accommodations must include host spacecraft services (electrical power, data storage, data downlink, thermal control, command and file upload) for the experiment and provide launch delivery into an Earth orbit.  The ISC is a stellar inertial attitude determination system featuring low power and mass.  It is composed of an active pixel sensor, wide field of view star camera coupled with a 3-axis Micro Electro Mechanical System (MEMS) gyros.  ISC is housed in two separate assemblies, a Camera/Gyro Assembly (CGA) and a Data Processing Assembly (DPA), connected by a short cable.  ISC is representative of the next generation of highly integrated low power, low mass spacecraft avionics that will be required to achieve many of NASA’s future space and Earth science missions.  

2. Objective

The objective of this activity as reflected within this Statement of Work (SOW) is the provision of payload accommodation services for flight of the NASA NMP ST6 ISC technology experiment on a U.S. commercial host spacecraft.  Requirements for this accommodation are listed below.  It should be noted that certain flexibility exists in many of these requirements.

2.1. The host spacecraft shall provide the following allocations and services for the ISC experiment:

2.1.1. Mass: NTE 7 kg including all mounts, cables, and thermal protection.  The current best estimate of the DPA and CGA alone is 2.4 kg.  

2.1.2. Volume:

	Assembly
	Minimum Required Volume (cm)

	Camera/Gyro Assy
	17 Dia x 18  (excluding external shade/baffle)

	Data Processing Assy
	25 x 17 x 7


   Both assemblies are to be connected by a cable less than 3 m long.

2.1.3. Field of View (FOV): Unobstructed 60 degree full-cone for CGA

2.1.4. Power: 28 volts, 15 watts

2.1.5. Data products: Transmit ISC data to the ground at 24Mbytes per day.  The ISC is expected to produce a total of 650Mbytes of data during mission operations.  Receive ISC data from the ground at 2Kbytes per day.

2.1.6. Thermal environment: 

	Assembly
	Operating

Minimum Temp
	Operating

Maximum Temp

	Camera/Gyro Assy
	0o C
	+40o C

	Data Processing Assy
	-35o C
	+60o C


2.1.7. Thermal Stability:  ISC CGA and DPA baseplate temperatures shall not change more than 10o C/hour during ISC operation.

2.1.8. The ISC is designed to meet the following vibration environment:

20 Hz          
.025 g^2/Hz

20-50Hz 
+6 dB/octave

50-800Hz        .15 g^2/Hz

800-2000Hz      -6 dB/octave

Duration of test:   1 minute/axis

Total:  13.7 grms

The proposed environment shall be compatible with the above levels.

2.1.9. The ISC is designed to meet the following acoustic environment: 142 db for 1 min. The proposed environment shall be compatible with the above levels.

2.1.10. The spacecraft shall communicate to the ISC over an RS-422 bi-directional serial link.  The spacecraft shall send commands over this link to the ISC at bit rates up to 9.6 kbps.  The spacecraft shall receive data from the ISC over this link at 38 kbps.

2.1.11. The host spacecraft shall provide capability to sequence stored commands (batch commands) to both the ISC and the host spacecraft.  This facilitates the synchronization of the ISC operations with host spacecraft maneuvers.

2.1.12. When host downlink is available, host-stored telemetry for the ISC experiment shall be available to the ISC ground station within 30 minutes of station contact.

2.1.13. Host spacecraft shall provide its time-stamped attitude knowledge history in host stored ISC telemetry downlink to ISC ground station.

2.1.14. Command capability of up to 5 commands per second. 

2.1.15. Discrete command processing and upload of files up to 512 kilobytes shall be supported.

2.1.16. Attitude Knowledge:  3 degrees per axis (3-sigma)

2.1.17. Attitude Stability: maintain attitude to less than 150 arc-sec (3-sigma) over 0.27 seconds for a cumulative total time of at least 36 hours

2.1.18. Attitude Slew:  capability to slew at any rate between 0.1 deg/sec and 1.5 deg/sec in each axis, with no Moon, Sun or Earth interference in ISC field 

2.1.19. The host spacecraft shall provide a maneuver capability such that ISC is afforded an unobstructed view of at least 50% of the celestial sphere.

2.1.20. The host spacecraft shall provide a maneuver capability that allows the ISC field of view to pass through the sun and moon, starting at least 90 deg away from the sun.

2.1.21. The host spacecraft shall not point the ISC FOV directly at the sun for more than 10 minutes continuously.

2.1.22. EMI and EMC test levels shall be provided by proposer.

2.1.23. Contamination: Class 100,000 facility is to be used for camera integration.

2.2. The host spacecraft shall be launched into an Earth orbit, between December 2004 to June 2005.

2.3. The host spacecraft shall operate for no less than 30 days; the ISC experiment shall be performed no less than 48 hours during this period.

3. Deliverables

3.1. The contractor shall provide the following documentation prior to

      Critical DesignReview (CDR):

3.1.1. ST6 Experiment Integration Plan

3.1.2. ST6 Experiment Flight Validation Plan

3.1.3. Mechanical and Electrical Interface Control Document 

3.1.4. Launch vehicle environmental requirements

3.2. The contractor shall perform all appropriate analyses necessary to accommodate the ISC prior to CDR.

3.3. ISC Data Products (refer to  2.1.5, 2.1.13)

4. Reviews

4.1. NASA and the ISC provider shall be invited to participate in the following reviews:  Critical Design Review, Integration Readiness Review, Test Readiness Review, Flight Readiness Review, and a safety review.
4.2. Appropriate spacecraft provider personnel shall attend 3 instrument reviews, 2 days each in the Boston, MA area.
4.3. Spacecraft provider personnel shall support weekly telecons with NASA and/or ISC provider (1 hour in duration).
4.4. ISC contractor shall be invited to participate in functional tests involving operation of the ISC hardware or software

5. GFE

5.1. NASA shall deliver the ISC experiment to the contractor for integration into their spacecraft no later than one year prior to launch.

5.2. NASA shall deliver preliminary interface specifications and documents within 15 days of start of the contract.
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