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1.0 Scope

The GSFC Heliophysics instrument, which will be proposed in the upcoming Explorer opportunity, will be studying the thermosphere.
National Aeronautics and Space Administration (NASA) Science Mission Directorate (SMD) is releasing two draft solicitations for community review and comment: the Draft Explorer 2010 Announcement of Opportunity (AO) and the Draft Explorer 2010 Missions of Opportunity (MO) Program Element Appendix (PEA) for the Stand Alone Missions of Opportunity Notice (SALMON) AO.  The Explorer Program conducts Principal Investigator (PI)-led space science investigations in SMD's astrophysics and heliophysics programs. Explorer investigations are intended to obtain an understanding of the Sun and its effects on Earth and the Solar System and/or to discover the origin, structure, evolution, and destiny of the Universe and search for Earth-like planets. 

Schedule (dates are subject to change):

Expected AO release



Early Fall 2010

Proposals (Step 1) due date


3 months after AO release

Phase A selection



Summer 2011

Phase BCD (Step 2) proposals due

12 months after selection

Mission selection



16 months after selection

Launch





tbd
End of operations



Launch + 2.33 years

This partnership opportunity is being issued to select a teaming partner to support the AO MO elements throughout the system life cycle (Phases A through E):
· System Engineering support to resolve payload accommodation issues
· Spacecraft modifications and accommodations for the payload
· Payload integration on the spacecraft
· Environmental Test Program of the fully integrated spacecraft
· Mission Ops Support
There will be no exchange of funds between the teaming partners for preparation of the proposal during Step 1 phase of this proposal cycle, and only limited funding will be available for Phase A.  If selected, the partner will be funded according to the budget developed during the Phase A study.

2.0 Mission Description and Launch Vehicle

The mission shall operate in a Geosynchronous Orbit above the eastern continental US for a minimum of 2 years following the initial 3 months outgassing and 1 month instrument activation period. 

3.0 Science Payload

The Science Payload is a light weight, low power system consisting of 2 sensor modules and two corresponding electrical modules (see the block diagram in Appendix A). A proposal shall address how requirements will be identified and tracked and how the interfaces between payload and the spacecraft will be managed.  The responder will be judged on the systems engineering approach.  This approach will describe how elements of the science payload will be integrated and verified as individual systems and as part of a larger system.  A preliminary integration and test approach for each proposed element of the Science Payload should be included.  This approach should identify major milestones and facilities available for integration and testing each element of the Science Payload and the Science Payload as an integrated system.

4.0 Spacecraft Bus

The spacecraft bus must satisfy the payload requirements listed below in table 1.0.  This mission element includes payload to spacecraft bus integration, Spacecraft System level I & T, launch support and on-orbit operations and ground system support.

	Payload Mass  (kg)
	SM-1 (3.9kg) + CM-1 (2.1kg) + SM-2 (3.9kg) + CM-2 (2.1kg) = 12kg + 30% reserves (3kg) = 15.6 kg (allocation)

	Payload Power (EOL) Required  (W)
	SM/CM-1 (10W) + SM/CM-2 (10W) = 20W + 25% allocation (5W) = 25W (normal and standby ops)
SM/CM-1 (17.5W) + SM/CM-2 (17.5W) = 35W + 25% allocation (10W) = 44W (peak ops – single one-time 4 minute event)
SM/CM-1 (5W) + SM/CM-2 (5W) = 10W + 25% allocation (2.5W) = 12.5W (Survival power ops – heater power when turned off)

	Volume (l x w x h)
	2 sensor modules (6” x 11” x 3” each), 2 control (electronic) modules (8” x 8” x 4” each)

	FOV (Sensor)
	20º x 20º (square) for both SM-1 & SM-2

	FOV (Thermal)
	180º

	Thermal Dissipation
	SM/CM-1 (5.25W) + SM/CM-2 (5.25W) = 10.5W

	Command & Control Uplink
	<1kbps

	Science Data Downlink/Band
	SM/CM-1 (1.6kbps) + SM/CM-2 (28kbps) = 29.6kbps

	Pointing Knowledge
	30 arcsecs

	Pointing Control
	0.2º pitch, roll, 0.05º yaw

	Pointing Stability (< 10Hz)
	0.013º (46arcseconds) over 15 seconds

	Pointing Jitter  ( > 10Hz)
	20 arcseconds (elevation), 36 arcseconds (0.01º) (Azimuth)

	Contamination Requirement
	Particulate: Level 400 Molecular: Level A (ext), Level A/4 (int)
Continuous purge required: UHP GN2

	Launch Date (delivery L – 1y)
	Sept 2015

	Instrument Delivery to Spacecraft
	Sept 2014

	Payload Mission Life (years)
	2.33 year requirement (prime mission), 5 year goal

	GEO orbit location
	Continental US (Eastern US preferred – 70º - 90º W Longitutde)


TABLE 1.0 – Payload Accommodation Requirements 
5.0 Mission Operation Support

Potential partner shall provide mission operation support throughout the mission lifetime of the instrument.  This includes streamlining instrument data through the spacecraft C&DH (Command & Data Handling) to the spacecraft designated ground station. The data shall then be forwarded to the instrument Science Operation Center (SOC). The potential partner shall describe their process and any available options for TT&C (Telemetry, Tracking & Command) to and from the instrument SOC and include the related mission operation costs.
6.0 Pre-Selection Proposal Support

Potential partner shall provide support using their own resources.  This will involve meeting with the science and engineering team: To help define the end-to-end performance requirements, including interfaces to the instruments, etc.; to define the flight system architecture; to identify study topics; and to predict performance. This will include cost estimation for all mission phases.  

7.0 POD Response Instructions for Pre-Selection Support

The potential partner shall:

1) Developmental and Mission Support 
· Demonstrate an understanding of  accommodating secondary payloads:

· Address mission element requirements as specified in Table 1.0;

· Identify particularly critical or challenging areas for  accommodating the payload;

· Propose solutions to critical or challenging areas for accommodating secondary payloads;

· Discuss the I & T flow for the mission element(s);

· Identify support facilities (fabrication, I & T, storage, etc.) for the mission element;

· Discuss the schedule for the mission element(s);

· Describe the process and options for TT&C to and from the instrument SOC
Provide a ROM (Rough Order of Magnitude) cost for accommodating the payload (Phase A-D) and supporting flight operations (Phase E).  Discuss the cost management strategy for the mission element(s).  (i.e. What are the costs and how will the potential partner fix them in place and prevent cost growth?)  

2) Pre-Selection Support
· Recommended design studies
· Indicate the resources (skills and time) that shall be allocated to the proposal phase of support

· Experience (and Team skills) and past performance in proposal phases.
Refer to Section 10.0 and Section 11.0 for more information regarding the POD process.

8.0 Phase A Proposal and Phase A Study Support

If selected for a Phase A study, the proposal team shall receive limited funds to conduct a Phase A study and submit a detailed Step 2 proposal.  The partner will receive a portion of this total to perform trade studies as identified in the initial proposal.  The partner shall contribute to designing, documenting, and costing mission Phases A through E, the entire system life cycle.  (Page limits will be defined in the AO.).  The period of performance for this interval is 12 months.

9.0 Development Support (Phase B to Phase E)

If selected for development and launch, then the team (NASA and its partners) shall develop and manage the mission according to the Phase A detailed proposal.

10.0 General Instructions for POD Response

Potential partners are asked to contact the NASA team within 2 weeks after release of this document.  This contact shall not be considered binding, but shall serve to help the NASA team disseminate all relevant information to potential partners.  Potential partners should ask questions during the first week after release of this document.  All questions and answers will be sent to those who express a desire to respond, while the source of the questions shall be held confidential.  For purposes of this partnership opportunity, the contact is Bob Caffrey (Robert.T.Caffrey@nasa.gov)

Electronic responses to the Partnership Opportunity Document shall:

1) Not exceed 30 power point slides (unlimited backup material).

2) Address all requirements described in this document.

3) Provide a Point of Contact to address questions from NASA.

Responses will be treated as proprietary information and controlled as such.

Potential partners shall deliver their responses by 5 p.m. (Eastern Time) on November 1, 2010. 

Please provide email response to:

Bob Caffrey

Robert.T.Caffrey@nasa.gov

Mail Code 460

Goddard Space Flight Center

Greenbelt, MD 20771

11.0 Selection Criteria for Awarding Partnership Opportunity

All potential partners must respond to Section 7.0 and Section 10.0 of this POD.  The responses shall serve as the basis for selection.  We will score the responses based on completeness and credibility.  The requirements from Section 7.0 and their respective weights are listed here.

The potential partner shall:

1) Developmental and Mission Support (80%)
· Demonstrate an understanding of accommodating secondary payloads
· Address mission element requirements as specified in Table 1.0;

· Identify particularly critical or challenging areas for  accommodating the payload;

· Propose solutions to critical or challenging areas for t accommodating secondary payloads;

· Discuss the I & T flow for the mission element(s);

· Identify support facilities (fabrication, I & T, storage, etc.) for the mission element;

· Discuss the schedule for the mission element(s);

· Describe the process and options for TT&C to and from the SOC 

Provide a ROM cost for accommodating the payload (Phase A-D) and supporting flight operations (Phase E).  Discuss the cost management strategy for the mission element(s).  (i.e. What are the costs and how will the potential partner fix them in place and prevent cost growth?)   
2) Pre-Selection Support (20%)
· Recommended design studies (including interfaces) 
· Indicate the resources (skills and time) that would be allocated to the proposal phase of support

· Experience (and Team skills) and past performance in proposal phases.
12.0 Acronyms List

AO
Announcement of Opportunity

C&DH
Command and Data Handling

CM-1
Control Module – 1

CM-2
Control Module – 2

EOL
End Of Life

I & T
Integration & Test

NASA
National Aeronautics and Space Administration

SM-1
Sensor Module – 1

SM-2
Sensor Module – 2

POC
Point of Contact

POD
Partnership Opportunity Document

ROM
Rough Order of Magnitude

SOC
Science Operation Center

TBD
To Be Determined
TT&C Telemetry, Tracking & Command

Appendix A – Instrument Block Diagram
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Appendix B – Instrument Mounting Options
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