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1.0  Introduction and Scope
This Partnership Opportunity Document (POD) is in association with an upcoming Phase B proposal for the NICER mission due to end phase A in September 2012. NASA GSFC is seeking an engineering partner for the development of an electrical subsystem for the NICER Instrument. 

The NICER mission is one of five selections from responses to the Explorer Missions of Opportunity (MOO).   The following description was provided in the Explorer 2011 Announcement:

Neutron star Interior Composition ExploreR (NICER) Keith Gendreau, PI, Goddard -- This mission would place an X-ray timing instrument on the International Space Station (ISS) to explore the exotic states of matter within neutron stars and reveal their interior and surface compositions. 
 
Following the selection NASA released the Explorer 2011 Guidelines and Criteria for the Phase A Concept Study.  Concept Study Reports (CSR) are due on September 21, 2012.   Teams are responsible for the content and quality of the CSR, site visit preparations, and responses to weaknesses and questions.
This partnership opportunity is being issued to select a partner to help prepare the NICER mission concept for entry into Phase B and to provide an end-to-end electrical subsystem should the mission continue through Phase F.  
There will be no exchange of funds between the teaming partners for the portion of this partnership opportunity dealing with the preparation of the CSR. Full funding will be available for subsequent phases, beginning in Phase B, should the mission be selected for those additional phases.  The selected partner is expected to use their own internal funds to support the preparation of the CSR.
2.0 Mission Overview

Cost is an important issue for the end-to-end mission concept. The cost cap for an Explorer MOO is $55M. This cost includes the science instrument and mission and science operations as well as the required contingency (25% or more, as reserves). 
2.1 Desired Electrical Subsystem- GSFC is interested in finding a partner to provide an electrical subsystem which has been defined by the project as the Main Electronics Box (MEB) and whose specifications follow in Section 3.2.  All interested parties are required to respond to this POD in accordance with Section 4.0 below. 
3.0 Electrical Subsystem
3.1 Initial Proposal Support

SOW:  It is expected that the selected respondent will provide support using their own resources to provide input for the NICER mission proposal. This will involve meeting with the PI and the mission engineering team to understand the end-to-end performance requirements, including interfaces to the ISS and instrument, depending on the component being proposed; to define the system architecture; to identify study topics; and to predict performance. This will include cost estimation for all mission phases.  The period of performance for this interval is expected to last 12 months, starting in February of 2012.
If the mission is selected for development and launch, the respondent will be responsible for the design, development, integration and test of the instrument electrical subsystem and meeting schedule milestones as defined by the GSFC NICER team. The period of performance for this interval is expected to last approximately 48 months, starting after the target Explorer Program selection date for entry into Phase B of February 2013.  This date may change depending upon selection timelines and budget allocations.

3.2 
POD Response Instructions

The respondent shall:

1) Demonstrate understanding and quantitative experience in the design, implementation, fabrication, integration and testing of the electrical subsystem under consideration. The proposed electrical subsystem shall meet the following specific requirements:
a. General Mission Requirements

i. Configuration:
The NICER Instrument is attached to an ISS ExPRESS 

         Logistics Carrier (ELC) that has a zenith facing position

ii. Launch Date: 
Summer 2016
iii. Mission Life: 
18 Months
iv. ISS Orbit: 
Altitude of 278 to 460 km, Inclination of 51.6°.
b. Electrical Interfaces

i. Operate using a + 28 VDC Unregulated Power Source Input Line from the ISS ELC, with an input voltage range of 26 V to 32 V, a time domain ripple voltage and noise level of 0.32 Vrms maximum for frequencies between 30 Hz to 500 kHz, and an EMI noise emission of +84 V peak and -28 V sag over a frequency range of 100 to 200 kHz.

ii. The Power Consumption of the NICER Instrument through the above + 28 VDC Power Input Line shall not exceed 500 W steady state total power.

iii. Operate using a bidirectional Low Rate Data Link (LRDL) interface with the ISS ELC that is implemented with a MIL-STD-1553 Data Bus and CCSDS Protocols, and controls the NICER Instrument with commands on the input line (10 commands per second max), and sends NICER Instrument housekeeping telemetry data on the output line (20 kbps max).

iv. Operate using a unidirectional output serial Medium Rate Data Line (MRDL), with a CCSDS Network Layer, to transfer the NICER Instrument Science, Ancillary, and Housekeeping Telemetry Data to the ISS ELC, for subsequent downlink and transmission to the NICER Ground Facilities, at an average data rate of 6 Mbps maximum.  Two MRDL implementation options are currently being carried:

1. Ethernet Physical Layer and MAC Layer

2. LVDS Physical Layer with typical serial data protocol.
v. If the Ethernet option is base-lined as part of the vendor’s electrical system, it would have the following characters:

1. The Ethernet interfacing with the NICER Instrument shall meet the requirements and signal characteristics of the ISO/IEC 8802−3, Information technology − Telecommunications and information exchange between systems – Local and metropolitan area networks − Specific requirements − Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) access method and physical layer specifications.  

2. The Ethernet link that is provided to the NICER Instrument is operated as a point-to-point, full-duplex link as specified in ISO/IEC 8802-3.  Collision detection is not active on this link.

3. The Ethernet Media Access Control (MAC) accepts any Ethernet address since all address filtering is disabled; therefore, the NICER Instrument Ethernet link may use any Destination Address in packets sent to the ISS.

vi. All 3 of the above ISS ELC Electrical Interfaces (I, ii, iii) are active continuously (24/7).


 Provide Switched + 28 VDC Unregulated Power Lines as follows:  
	Load
	Quantity
	Power/Load (W)
	Quantity of Separately Switched Lines

	Measurement/Power Units (MPUs)
	7
	1.5
	7

	Star Tracker Electronic Unit
	1
	<8
	1

	Thermostat Controlled Heaters
	TBD
	TBD
	8


vii. Provide sufficient analog input lines to measure 40 thermistor input channels (minimum), with 8 excitation lines (minimum), at a rate of 1 Hz max, with a resolution of 8 bits.

viii. Provide a Star Tracker Electronic Unit Data Interface that uses a bidirectional serial data link that is implemented with an RS-422 Physical Layer, controls the Star Tracker using the output line, and receives the star tracker discrete position data outputs at a rate of 10 Hz in a CCSDS Source Packet Format.

ix. Provide a Star Tracker Electronic Unit Timing Signal Line that has an RS-422 Physical Layer, and that transmits a 1 pulse per second (pps) signal that is coupled to the GPS 1 pps signal.

x. Provide an electrical interface with TBD Number of active GPS Patch Antennas that have the following specifications:
1. Frequency:
1575.42 MHz

2. VSWR:
2.0:1

3. Polarization:
RHCP

4. Impedance:
50 Ohms

5. Antenna Gain (Typ):
3 dBic @ Zenith

6. Gain (preamp):
 40.0 dB

7. Noise Figure:
2.0 dB

8. Power Handling:
1 W

9. Voltage:
+4 to 24 VDC

10. Current:
25 mA

xi. Provide 3 redundant Launch-Lock Release Mechanism Actuation Drive Lines capable of activating 3 corresponding actuator heater elements that release the launch locks, with the following heater specifications: 

1. Operational Voltage: 
26 - 32 VDC

2. Heater Resistance: 
16 Ohms

3. Power Consumption: 
48 W @ 28 VDC.

xii. Provide 3 Launch-Lock Release Indication Input Lines capable of monitoring 3 switches corresponding to each launch lock position, with each input line registering either as an open or closed (ground) state.
xiii. Provide Gimbal Control Drive Output Lines to 3 identical motors, each of which has redundant motor windings, with the following approximate characteristics:  

1. Capable of both stepping and microstepping up to 64 microsteps per    cardinal step



2. 3-Phase, wire wound, magnet stepper motor



3. Motor cardinal output step size less than 25 arcsec, 



4. Max pulse rate: 0.6 deg/sec




5. Excitation voltage: 25 V



6. Resistance per winding: 50 Ohms



7. Winding Inductance: 0.05 H

xiv. Provide Gimbal Position Sensor Lines for three identical redundant resolvers with the following approximate characteristics

1. Resolver may be assumed to be either single speed or multi speed to meet resolution requirement of 30 arcseconds 

2.  Resolver Input: 5-7 Vrms @ 2400 Hz
3.  Resolution: 30 arcsec 
4. Number of resolver channels: 2 

xv. Provide 7 identical and individual sets of the following electrical interfaces, each set going to an individual Measurement/Power Unit (MPU) in the Detector Electronics Subsystem:

1. 1 Switched + 28 VDC Unregulated Power Output Line (as previously defined earlier in this section).
2. 1 Reset Line that has an RS-422 Physical implementation, and that can be programmed with variable duration high and low logic values.
3. 1 Timing Signal Output Line that is implemented with an RS-422 Physical Layer, and that transmits a 1 pulse per second (pps) signal that is coupled to the GPS 1 pps signal.

4. 1 Bidirectional Serial Data Link that is implemented with an RS-422 Physical Layer, that controls and uploads microcode to the MPU using the output line, and receives the MPU science data on the input line at the following variable rates and durations:

a.   •
1 Mbps Max Average Rate with Continuous Duration
b. •
10.0 Mbps Peak Rate over 240 seconds Duration
xvi.  Electrical Interface Summary
	
	Quantity
	Direction
	Interface Items

	+28 VDC Input Power
	TBD
	In
	ISS ELC

	MIL-STD-1553 LRDL
	1
	In/Out
	ISS ELC

	Ethernet MRDL
	1
	Out
	ISS ELC

	+28 VDC Switched Power Outputs
	16
	Out
	MPUs, Star Tracker, Heaters

	+ 28 VDC Switched with Arming
	3
	Out
	Launch Lock Actuators

	Launch Lock Sensor Lines
	3
	In
	Launch Lock Position Sensors

	RS-422 Serial Data Lines
	8
	In/Out
	MPUs and Star Tracker

	RS-422 1 pps Timing Lines
	8
	Out
	MPUs and Star Tracker

	RS-422 Reset Output Lines
	7
	Out
	MPUs and Star Tracker

	Thermistor Analog Input Lines
	40
	In
	Thermistors

	GPS RF Signal Lines
	TBD
	In
	GPS Patch Antenna(s)

	Torque Motor Drive Lines
	6
	Out
	Gimbal Torque Motors

	Resolver Analog Input Lines
	3
	In
	Gimbal Resolvers


c. Functions and Performance Levels

i. Primary Control & Monitoring
1. Provide sufficient data processing capability and/or hardware logic to handle all of the functions and associated performance levels in this section.

2. Provide sufficient data storage / memory resources to handle all of the functions and associated performance levels in this section, including software code memory, software operation “scratchpad” memory, stored-telecommand memory (1 week duration), hardware logic registers, hardware logic table memory, and input/output data rate buffering.

3. Provide sufficient data input/output capabilities to handle all of the functions and associated performance levels in this section, and all of the electrical interface requirements in the previous section, including all layers of the electrical interfaces from physical layer to application layer as applicable.

4. Provide the hardware capability to receive ISS Broadcast Data from the ISS ELC LRDL Interface, and to make that data available to the NICER Data Processor Flight Software with a latency of less than 5 seconds.

ii. Telemetry Data Acquisition, Formatting, Buffering, and Transfer
1. Provide the hardware capability to allow all data acquisition sampling to be synchronized, including the data acquisition of housekeeping data, ancillary data, and science data.  

2. Provide the hardware capability to allow all telemetry data to be packetized into CCSDS Source packets, with the time-tag data in its secondary header, either by providing sufficient data processing capability to do this in flight software, or by performing that function in hardware.

3. For any data streams that exceed the flight software’s capability to form CCSDS Virtual Channel Data Units (VCDUs), the hardware must perform this function.  The NICER Instrument shall have the following separate telemetry data virtual channels:  Housekeeping, Ancillary, and Science.
4. The total telemetry data acquisition rates are as follows:

Type
Data Rate
Duration
a. H/K:
5 kbps max
Continuous

b. Ancillary:
10 kbps max
Continuous

c. Science:
10 kbps max avg
Continuous


5 Mbps max peak
100 seconds max, 
5. Once the telemetry data is transmitted across the MRDL, the data does not have to be retained, because the ISS has a downlink outage data recorder that guarantees delivery of the data.

iii. System Timing
1. System Timing is critical for this mission, and has high performance levels in terms of accuracy.
2. The GPS Patch Antenna signal inputs shall be used as a source reference for the on-board clock and timing signals.

3. An Ultra-Stable Oscillator (USO) timing signal shall also be used as an input source reference for the on-board clock and timing signals.

4. The Ultra-Stable Oscillator timing signal output line that feeds into the on-board clock shall have the necessary timing signal output frequency and stability to meet the timing requirements in this section.

5. The Ultra-Stable Oscillator timing signal output line that feeds into the on-board clock shall also have the necessary timing signal output frequency and stability to meet the timing requirements in this section when the on-board GPS System loses RF Carrier Signal Lock, or is otherwise interrupted, for a period of TBD seconds.

6. Absolute Timing Knowledge:  The NICER Instrument shall be able to maintain a clock with a timing accuracy to within TBD ns relative to UTC time.

7. Relative Timing Accuracy:  All timing on the NICER Instrument must be synchronized with a very high accuracy, particularly with respect to the following:

· GPS Constellation Signal Inputs.

· Star Tracker data sample point and time-tag

· Gimbal Position data sample point and time-tag

· Gimbal Control Actuation point

· Measurement/Power Unit Data Acquisition Point & Time-Tag

Relative Timing Accuracy Requirements, as referenced to the absolute time of the on-board clock:

	Electrical System Interface
	Accuracy  (3 sigma)

	Timing Accuracy of the GPS Receiver 1 pps output signal.
	< 50 ns

	Timing Skew Variability of the 1 pps output signals on the RS-422 lines going to the Star Tracker and the MPUs.
	TBD µs

	Timing Accuracy of the Gimbal Position data sample point and time-tag.
	TBD µs

	Timing Accuracy of the Gimbal Control actuation point
	TBD µs


iv. Orbit Determination
1. The GPS Receiver must be capable of providing +/- 15 m (3 Sigma) Position Knowledge.
v. Attitude Determination

1.  Provide the capability to control and monitor the Star Tracker as follows: (TBD)

2. Provide the capability to input the following data from the star tracker:  TBD-arcsec (3-Sigma) quaternion position data at a 10 Hz rate.

3. Provide the following timing capabilities associated with the Star Tracker:  Data Latency between receiving the position data on the RS-422 Input line to the Electrical System Flight Software of TBD µs.

vi. Gimbal Control
1. Inner Real-Time Closed-Loop Control Frequency between Resolver inputs and Stepper Motor position-error adjustment actuation outputs:  100 Hz.

2. Outer Real-Time Closed-Loop Control Frequency between Star Tracker Inputs and Stepper Motor position-pointing adjustment actuation outputs:  10 Hz.
3. Deployment range of motion: 90 degrees, Azimuth: 360 degrees, Elevation: 180 degrees

4. Maximum gimbal tracking rate and minimum gimbal slew rate: 0.6 deg/sec

5. Minimum powered and unpowered holding torque (unpowered: 50 N-m, powered: 200 N-m)

6. Output cardinal step size shall be less than 24 arcseconds for all motors

7. Motors and control electronics shall be capable of microstepping up to 64 microsteps per cardinal step

8. Position feedback readout shall be included in electronics unit and meet a 30 arcsecond absolute position knowledge requirement as well as limit switches to indicate end of travel

9. The system shall be capable of operating in multiple modes to meet a variety of science objectives, e.g. deploy, scan, track
vii. Launch-Lock Release and Verification
1. The launch lock release electronics must have a fail-safe implementation that includes separate arm and fire stages, and separate and sequential commanding of these stages.

2. The hardware must be capable of preventing any inadvertent actuation caused by a credible flight software fault.

3. The hardware must be capable of preventing any inadvertent actuation caused by a credible electrical power supply fault.

4. The Launch-Lock Position Switch Input Line status must be made available to the flight software.

viii. Electrical Power Conversion, Regulation, Switching, and Distribution
1. The Electrical System shall be immune, with respect to health and safety, to transients and outages on the ISS ELC Input Power Supply Line.

2. The Electrical System shall power up, turn-on, and boot its flight software when the ISS ELC Power Supply Input is turned on.

3. The Electrical System Hardware shall not turn on power to any of its external loads upon start-up.  Flight Software or Ground-Based Tele-Commands will initiate those actions.

4. Electrical Power Conversion and Regulation is only required for the Electrical System’s own internal electronics.

5. Electrical Power Switching of the + 28 VDC Electrical Power Supply Output Lines for the Star Tracker, Thermostat-Controlled Heaters, and MPUs must be controllable by flight software.

6. The Electrical System shall prevent damage to any external loads on its + 28 VDC Power Output Lines, by either current limiting or circuit breaking.

7. When the ISS ELC Power is turned off, the Electrical System Hardware shall not cause any spikes or transients on its + 28 VDC Power Output Lines that may cause damage to any of its loads.

ix. Thermal Control & Monitoring
1. Acquired thermistor data must be made available to the flight software to allow thermal monitoring of the NICER Instrument.

2. Thermostat-Controlled Heater Power will only be shut off for health and safety issues.
d. Flight Software Accommodations

i. Processing Hardware:  Provide sufficient data processing capability to handle the functional and performance level requirements within the time allocations specified in this document, with the following performance levels:

1. >100 MIPS Dhrystone

2. > 50 MIPS Realistic (as measured using GSFC MIPS Evaluation Assessment flight software code with typical floating point tasks and multi-task context switching.)

ii. Non-Volatile Memory for Flight Software Code Storage: 4 Mbytes (TBR)

iii. RAM for Flight Software Execution and Operations:  256 Mbytes (TBR)

iv. Operating System:  VxWorks
v. Input/Output Drivers: For all Data Interfaces provided with hardware.
vi.  Flight Software Code Maintenance: (Code Uploads and Patches)

· Two separate flight software code images shall be maintained in two separate fault-isolated memory banks.

· The hardware shall be capable of uploading and writing to 1 memory at a time.

· The hardware shall be capable of uploading the flight software code directly to its RAM, bypassing its non-volatile memory.

vii. Application Software: None Required

viii. Hardware accommodation for Flight Software Programmability/Flexibility:  The following table defines functional aspects that the hardware must permit to be implemented in flight software code, or be modifiable via data driven tables, rather than flight hardware, for operational flexibility purposes:

	Functions
	Flight Software Programmability/Flexibility

	Primary Control & Monitoring
	· All High-Level Applications, Tasks, & Mode Control should be flight software implementable and  in-flight modifiable.

	Telemetry Data Functions
	· Customizable Housekeeping Telemetry Data Acquisition Sample Rates within Bandwidth Allocation.

· CCSDS Housekeeping Telemetry Source Packet Formation and Secondary Header Time-Tag Formation (hardware-based time-stamp).

· CCSDS Housekeeping Telemetry Virtual Channel Data Unit Formation and virtual channel serial data output multiplexing.

· File Creation and Management.

· High-level Memory Management, and High-Level Direct Memory Access operation.

	System Timing and Orbit Determination
	· On-Board GPS Receiver Operation Status Monitoring (RF-Lock, Acquired Satellites, etc.)

	Attitude Determination & Control
	· Flight Software Implementation of the Outer Real-Time Closed-Loop Control Algorithm  that uses the Star Tracker Inputs and Stepper Motor position-pointing adjustment actuation outputs (10 Hz).

	Electrical Power
	· Programmability of all + 28 VDC Power Line Switching.

	Thermal Control
	· Voltage and Current Monitoring of all Heater lines.

· Thermistor value access that allows a programmable response to out-of-limit conditions


e. Mechanical Interfaces, Environments, and Constraints

i. Interface: Aluminum Base-Plate with Bolt Holes.
ii. Configuration: Connectors must be located on 1 side of the chassis, and must not be located on the top of the chassis.

iii. Orientation: The configuration of the cards within the chassis must be capable of handling the launch loads specified in this section, in any launch direction/vector.
iv. Size:  TBD Constraints.

v. Mass:  TBD Constraints

vi. Vibration/Shock:  Must handle the worst case launch loads of the following two launch vehicles:  1. SpaceX Dragon, or 2. HTV.

f. Thermal Interfaces, Environments, and Constraints

i. Operating Temperature Range:  -10°C - 40°C

ii. Survival Temperature Range: -30°C - 60°C (TBR)

iii. Interface: Aluminum Base-Plate with thermal interstitial material if necessary.
iv. Footprints:  As specified in mechanical size section.
v. Base-Plate Temperature: 40° C maximum.
vi. Base-Plate Conduction Capability:  TBD W per cm2 
g. EMI/EMC Interfaces, Environments, and Constraints

i. Detector Subsystem Power Line Conductive EMI Susceptibility:  TBD 

h. Radiation Environments and Susceptibility Constraints

i. High Energy Particle Environment (Single-Event Effects):  LET: TBD.

ii. Total Ionizing Dose Radiation Environment, Accumulation, and Effects:  3 krads, behind 2mm of effective aluminum shielding, with a 2x safety margin.

i. Operational Reliability, Survivability, and Maintainability

i. Reliability.  Predicted probability of success shall be greater than or equal to 99.0%, based on the following analysis:

1. Actual Historical In-Flight Performance of:

a. Like Heritage Hardware

b. In like Environments

c. With like Mission Life
2. Predicted in-Flight Performance:
a. New or Modified Hardware

b. New Environments

c. Extended Mission Life

d. Hardware “Fixes” to Correct Heritage Faults 
ii. Fault Survivability:  All flight hardware shall be single-string, with the exception of the following items that shall be or accommodate 1-Fault Tolerance:

1. All mechanism interfaces shall accommodate dual (A & B) Actuators.

iii. Fault Isolation:

1. Shorts or over-currents on any external power output line, or in the circuitry that drive those output lines, shall not damage or degrade any other power output line.

2. Shorts on any external electrical line, or in the circuitry that interface to those lines, shall not damage or degrade both sides (A & B) of external redundant hardware.

iv.   Fault Recovery:  Provide the following capabilities
1. Reset any external hardware unit that has a reset line input using a dedicated reset output line with a customizable reset pulse.

2. Power-Cycle any external hardware using its + 28 VDC Power Input Line, with a customizable “off” duration.

3. Switch the operation of any redundant hardware from it’s a side to its B side (by Tele-Command only).

v. Fault Detection and Immediate Autonomous Response: Provide the following capabilities:

1. Voltage and current monitoring of all power output lines, with power-off capability for out-of-limit conditions.

2. Voltage and current monitoring of the Electrical System Power Inputs.

3. Temperature monitoring of all thermistor points, with programmable reactions to out-of-limit conditions.

4. Data line built-in-test parameter monitoring from other external electronic units, with programmable reactions to out-of-limit conditions.
vi. Fault Tolerance:  All flight hardware 

1. All electronics shall be immune to single-event latch-up.

2. All electronics shall be immune to single event functional interrupt.

3. All electronic logic shall be immune to single-event upsets, but may use triple modular redundancy or other methods to achieve this.

4. All memory shall be immune, or otherwise mitigated, to single event upsets.

5. Programmable Memory Data Scrub Rates, performed in either hardware or software.  If in hardware, the scrub rate must be controllable by software, and the EDACC error stats must be accessible by flight software.

6. SDRAM Refresh Timing Rates must be programmable by flight software.

j. Development Requirements and Constraints
i. Part TRL Levels:  The Electrical Subsystem shall be implemented with parts that are currently TRL-6.

ii. Circuit, Card, and Unit Flight Heritage:  All new or modified electronic circuits, cards, and units, that do not have flight heritage, must be design verified using a Breadboard Prototype Unit (BPU) followed by an Engineering Test  Unit (ETU).  The ETU must be environmentally tested prior to the Assembly and Test of the Flight Unit.

iii. Design Reviews:  The vendor shall provide presentation packages and required documentation at each of the following reviews:

1. System Requirements Review

2. Preliminary Design Review

3. Critical Design Review

4. Test Readiness Review

5. Pre-Delivery Review

iv. Documentation: TBD

v. Specification Margins: TBD
vi. Circuit Performance De-Rating: TBD

vii. Quality Assurance: Vendor qualification process as reviewed and amended by GSFC QA Directorate.

viii. Environmental Testing:  EMI, Vibration, and Thermal-Vacuum.

ix. Parts Class and Screening: TBD

x. Ground Support Equipment and Flight Software Development Items:

1. VxWorks board support package with device drivers for all hardware interfaces

2. GPS Receiver/Processor Software

3. Other Items are TBD
2) Identify proposed electrical subsystem to meet the above requirements. Any of the above requirements that the proposed system does not meet or exceed, shall be clearly specified. Heavy weighting in the selection criteria will be placed on heritage designs.  

3) Identify any recommended potential study topics related to the required electrical  subsystem.

4) Indicate the level of resources to be allocated for the proposal phase.

· Discuss skills that will be provided, the appropriate level of conceptual design, and all important analyses and trade studies.
5) List prior contracts or efforts similar in scope; summarize experience, skills and performance on past flight instrument and/or mission developments and integration experience.
6) Provide a Rough Order of Magnitude (ROM) cost estimate and timeline for the scope of the design, fabrication, and testing of the electrical subsystem with costs itemized. Any NRE costs should be clearly stated. The ROM will not be considered a binding commitment, but will serve as a consideration during the partnership evaluation. The respondent is invited to comment on the reasonableness of the ROM cost estimate.
4.0 General Instructions for POD Response

Potential respondents are asked to contact the GSFC NICER team by 4 PM EST on Tuesday, January 17, 2012 with a Notice Of Interest (intentionally not called a notice of intent).  This Notice of Interest does not create an obligation to respond to the POD, but allows the GSFC NICER mission team to provide answers to questions from potential partners. Respondents may send questions to the GSFC NICER Team at the E-mail address listed below.  All questions and answers will be made available to all those who respond to the Notice of Interest.  The source of the questions shall be held confidential. Questions and answers that contain information unique to a respondent’s proprietary approach will not be shared if they are identified as such. There are no plans to provide additional details on the proposed mission beyond those already included in Section 3.0 of this POD unless requested. The Notice of Interest is to ensure that any questions and answers are provided to all interested parties.
Notice of Interest shall be sent to julie.thienel@nasa.gov via email with ‘Notice of Interest’ in the subject line, a simple sentence or two expressing interest and an email and address to send further information. For purposes of this partnership opportunity, the GSFC NICER Team contact is Julie Thienel.
Responses to the Partnership Opportunity Document shall:

1) Be in a presentation format (viewgraphs in the form of Powerpoint slides) that shall not exceed 30 pages.  The font size for the text shall be no smaller than 12 point.

2) Be specific about the system (electrical subsystem) that the response is intended to address.

3) Address all requirements noted in sections 3.0 of this document.

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

The respondents shall deliver an electronic and hardcopy version of the requested information in a presentation format. Final presentation packages must be received by 4 PM EST on January 31, 2012. Please provide 5 hardcopies and one DVD or CD of the presentation and deliver them to:

Julie Thienel

NASA Goddard Space Flight Center

Code 101

Building 8, Room 321
Greenbelt, MD  20771

Julie.thienel@nasa.gov
301-614-7016

GSFC plans to make selection based on the submitted materials only.
5.0 Selection Criteria for Awarding Partnership Opportunity

Selection criteria will be consistent with the desire to encourage cost effective partnerships between the Government and Industry.  The information requested in Section 4.0 will allow the subject-matter-expert evaluators to determine how well the respondent’s instrument electrical subsystem is appropriate to this NICER mission. 

Selection Criteria

Technical Performance (60 points)
· Experience (and Team skills) including past performance on flight instrument and/or mission developments
· Demonstrated capability to meet the performance parameters specified in Section 3.0 (via quantitative information)   
· Identification and description of key critical areas including mitigations   
· Demonstration as to how the proposed design meets or exceeds the TRL 6 requirement  
· Recommended design studies  
Cost Reasonableness (40 points)

· Reasonableness of cost and schedule estimates, including demonstration of past performance on equivalent systems  
· Estimated total cost of proposed electrical system and associated I&T
· Level of resources allocated to the proposal phase
6.0 Acronyms List

AO

Announcement of Opportunity
CSR

Concept Study Report
EST

Eastern Standard Time
EVA

Extravehicular Activity

NICER
Neutron Star Interior Composition Explorer
GSFC

Goddard Space Flight Center
I&T

Integration and Test
MOO

Mission of Opportunity

PI

Principal Investigator
POC

Point of Contact

POD

Partnership Opportunity Document
NRE

Nonrecurring Engineering
ROM

Rough Order of Magnitude
SOW

Statement Of Work
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