University Earth System Science (UnESS) 

Downselect Process Modification.

In order to provide a more timely, meaningful, and detailed evaluation of the UnESS Concept Study Reports during the UnESS Announcement of Opportunity Downselect process, the UnESS Evaluation Executive Committee will use a set of NASA developed mission analysis tools.  These tools will provide the Evaluation Committee with much better insight into the proposed missions.  To complete the downselect on the very short schedule given in the UnESS AO and which meets the needs of the academic calendar, the Office of Earth Science request that instrument and mission data be provided in the tabular form presented below.  These tables cover all aspects of the proposed missions and should not include anything that was not required to determine or evaluate during the Concept Studies.  These data are not intended to add to the requirements rather collect all the information in one location to speed the evaluation process.

A.
Instrumentation

The following preliminary information shall be provided to fully describe the proposed science instrumentation to be provided

Table 1.  Preliminary Instrument Information.

	Item
	Value
	Units

	Sensor type
	
	

	Number of channels
	
	

	Size
	
	

	Mass with contingency
	
	

	Power with contingency (nominal, peak, duty cycle, standby)
	
	

	Data rate with contingency
	
	

	Mechanical, electrical, and thermal layouts
	
	

	Optical layout including field of view (if appropriate)
	
	

	Ground and on-orbit calibration scheme
	
	

	Pointing requirements (knowledge, control, and stability)
	
	

	Command and control requirements
	
	

	Flight software development plan (use of existing or commercial off the shelf software shall be identified)
	
	


B.
TECHNICAL IMPLEMENTATION

The data requested for technical implementation describes the method and procedures for investigation definition, design, development, integration, ground operations, and flight operations. 

1.
Mission Design

This section requests data that provides an overview of the mission, including mission design, mission design drivers, instrument accommodation, spacecraft, launch vehicle and services required, orbital parameters, ground systems communications approach, and mission operations plan.  In order to assess the mission design, Table 2 data shall be provided.

Table 2.  Mission Design Table

	Parameter
	Value, units
	Contingency, units

	Launch Vehicle Performance, kg
	
	

	Orbit Apogee Altitude, km
	
	N/A

	Orbit Perigee Altitude, km
	
	N/A

	Orbit Inclination, deg
	
	N/A

	Orbit Node Time of Day for Sun Synchronous Orbits
	
	N/A

	Parking Orbit Apogee Altitude, km (if applicable)
	
	N/A

	Parking Orbit Perigee Altitude, km (if applicable)
	
	N/A

	Parking Orbit Inclination, deg (if applicable)
	
	N/A

	Launch Date, mm/dd/yy
	
	N/A

	Mission Lifetime, days
	
	N/A

	Maximum Eclipse Period, minutes
	
	N/A

	Instrument Mass, kg
	
	

	Instrument Required Pointing Accuracy, deg
	
	N/A

	Instrument Required Pointing Knowledge, deg
	
	N/A

	Instrument Average Data Rate, kbps
	
	

	Instrument Average Power, W
	
	

	Communications Ground Station Contacts per Day
	
	

	Communications downlink rate, mbps
	
	

	Spacecraft Dry Bus Mass, kg
	
	

	Spacecraft Dry Bus Mass by Subsystem
	
	

	Spacecraft Bus Power by Subsystem, Watts
	
	

	Spacecraft Propellant Mass, kg
	
	

	Launch Vehicle Margin, kg and %
	
	

	Spacecraft Bus Power, Watts
	
	

	Spacecraft Power Margin, Watts and %
	
	


2.
Instrument Interface and Payload Integration

This section requests data to characterize the interface between the science instrumentation and the spacecraft.  In order to assess the instrument characteristics, the following table of data shall be provided.

Table 3.  Instrument Characterization Table

	Parameter
	Value, units
	Contingency, units

	Mass
	
	

	Volumetric Envelope
	
	

	Attitude
	
	

	Fields of View
	
	

	Weight
	
	

	Power
	
	

	Thermal Limits
	
	

	Pointing
	
	

	Stability
	
	

	Command and Telemetry
	
	

	Data Collection Rate
	
	

	Data Storage
	
	

	Data Processing Onboard
	
	

	Data Processing On Ground
	
	


3.
Spacecraft

This section’s data describes the spacecraft design approach, particularly as it relates to new versus existing hardware and redundant versus single-string hardware.  For partial mission proposals, provide the appropriate information below that is related to the proposed investigation’s requirements on and interfaces with the host spacecraft.   In order to assess the spacecraft subsystem characteristics, the following table of data shall be provided.

Table 4.  Spacecraft Characteristics Table
	Spacecraft bus
	Value, units

	Propulsion
	

	Estimated delta-V budget
	

	Propulsion type(s) (monoprop, bi-prop, dual-mode, solar electric, etc.) and associated propellant(s)/oxidizer(s)
	

	Propellant mixture ratio (if bi-prop)
	

	Specific impulse of each propulsion mode
	

	Attitude Control
	

	Control method (3-axis, spinner, gravity gradient, etc.).  For spin stabilized spacecraft provide spin rate and axis in terms of spacecraft body coordinate frame.
	

	Control reference (solar, inertial, Earth-nadir, Earth-limb, etc.)
	

	Attitude control capability
	

	Attitude knowledge limit
	

	Agility requirements (maneuvers, scanning, etc.)
	

	Articulation (1- or 2 -axis solar arrays, antennas, gimbals, etc.)
	

	Attitude knowledge processing (e.g. real-time versus postprocessing, spaceborne versus ground)
	

	Sensor and actuator information (precision/errors, torque, momentum storage capabilities, etc.)
	

	Command & Data Handling
	

	Spacecraft housekeeping data rate
	

	Data storage unit type and capacity, name and Mbits
	

	Maximum storage record rate
	

	Maximum storage playback rate
	

	Power
	

	Definition of each spacecraft subsystem operational mode over all science phases.  Provide power demand for each operational mode.
	

	Type of array structure (rigid, flexible, body mounted)
	

	Solar array axes of rotation (vector projected in spacecraft coordinates)
	

	Array size
	

	Solar cell type
	

	Solar cell efficiency
	

	Expected  power generation at Beginning of Life (BOL) and End of Life (EOL)
	

	Worst case sun incidence angle to solar panels during science mission
	

	Battery type
	

	Battery storage capacity
	

	Worst case battery Depth of Discharge (DOD)
	

	Spacecraft bus voltage
	


4.
Launch Service

The data requested will provide insight into the launch option selection, the range of acceptable launch options, and orbit parameters.  If proposing a partial mission (an instrument on another, host spacecraft), describe the plans for the host mission.  In order to assess the launch services requirements, the following table of data shall be provided.

Table 5.  Required Launch Services Table

	Launch Vehicle
	Value, units

	Launch Vehicle Performance, kg
	

	Shroud Volume, m2
	

	Launch Site, name
	

	Injection Inclination Error, Degrees
	

	Injection Line of Nodes Error, Degrees
	

	Injection Altitude Error, km
	


5.
Mission Operations, Ground and Data System

This section of data describes mission operations and the ground operations support required for the proposed investigation.  In order to assess the mission operations and ground data systems, the following table of data shall be provided.

Table 6.  Mission Operations and Ground Data Systems Table

	Down link Information
	Value, units

	Number of Data Dumps per Day
	

	Downlink Frequency Band, GHz
	

	Telemetry Data Rate(s), bps
	

	S/C Transmitting Antenna Type(s) and Gain(s), name and DBi
	

	Ground Station Selection(s), name
	

	Geographic locations of Ground Station(s) if not existing within STDN network, latitude & longitude
	

	Downlink Receiving Antenna Gain, DBi
	

	Bit Error Rate
	

	Downlink Modulation Format (e.g., PCM/PM/Bi-Ù, PCM/PSK/PM, BPSK, QPSK, etc.), name
	

	Error Detecting-Correcting Coding (e.g., convolutional, Reed-Solomon, concatenated, etc.), name
	

	Transmitting Power Amplifier Output, Watts
	


	Uplink Information
	Value, units

	Number of Uplinks per Day
	

	Uplink Frequency Band, GHz
	

	Telecommand Data Rate, bps
	

	S/C Receiving Antenna Type(s) and Gain(s), name and DBi
	


