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SECTION C

Innovative Lunar Demonstrations Data (ILDD)


SECTION C - DESCRIPTION /STATEMENT OF OBJECTIVES
C.1  STATEMENT OF OBJECTIVES 

The Contractor shall provide the item or services specified in the Innovative Lunar Demonstrations Data (ILDD) in accordance with the following statement of objectives:

Base  CLIN:  Systems Definition Review 

Within 21 days of contract award, the contractor shall submit a written System Definition Review (SDR) data package per (DRD No. ILDD-01).
CLIN 1:  Critical Component Demonstration
NASA’s objective is to acquire data as a result of conducting a critical component demonstration test of an item that was one of the top 10 risks as identified in the participant’s SDR data package.  The participant will be asked to provide information similar to the following:  

a. The component should be classified as flight-like with respect to form, fit and function.  

b. The functional performance parameters should be defined with allowable margins.  For example, ‘the temperature sensor shall provide measurement data in the range of -100 deg C up to +100 C with an error of no more than +/- 1 deg C’.

c. The component should be tested in an Earth standard laboratory environment.  This should be a space-qualification test (full-up) under operational environment conditions (temperature, pressure, vibration, etc).

d. The component should meet the identified functional performance parameters.

CLIN 2: Ground Test/Mission Simulation of Flight Hardware
NASA’s objective is to acquire data resulting from the test of the flight spacecraft systems through the actual mission profile sequences.  This demonstration is critical in proving that the design, operations, and integration of the various elements into an overall functioning system will meet mission objectives.  The ILDD participant will be asked to provide information similar to the following:

a. The type of demonstration (mission simulation, system demonstration).

b. The primary objectives of the demonstration.

c. The elements to be tested and any supporting test equipment.

d. Any applicable and relevant test data results.

e. Identification of any anomalies with preliminary assessment of cause. 

CLIN 3:  Basic Capabilities
NASA’s objective is to acquire data on the subject of basic capabilities encompassing the key aspects of spacecraft mission events which culminate in a lunar landing.  The three key aspects of interest are the prelaunch readiness of the flight spacecraft systems, the en-route phase or in-flight activities, followed by the landing of the spacecraft on the lunar surface.  

CLIN 3.1 Pre-launch

NASA’s objective is to acquire data resulting from all prelaunch activities.  Pre-launch activities should include the physical integration of the spacecraft with the launch vehicle, integrated spacecraft/launch vehicle transportation to the launch site, and necessary launch pad activities.  The ILDD participant will be asked to provide information similar to the following:

a. Plans for the physical integration of their element onto the launch vehicle.

b. Results from any required functional tests of all interfaces.

c. Plans for spacecraft mission and ground launch preparation operations.

d. Identification of any anomalies with preliminary assessments of cause and the plan to restore functionality.  The plan should include a re-test of the anomalous functional interface. 
CLIN 3.2 In-Flight Activities

NASA’s objective is to acquire data resulting from all spacecraft in-flight activities.  In-flight activities should include mission support through spacecraft flight control to monitor spacecraft functions and/or activate spacecraft systems.  This activity begins at positive mission clock initiation (T=0 or vehicle liftoff) continues through spacecraft separation from the launch vehicle, along with any necessary course correction maneuvers, and concludes with a braking burn.  The lander vehicle should complete these necessary functions to support a lunar surface landing.  The ILDD participant will be asked to provide information similar to the following:

a. Any post launch, spacecraft separation, and associated spacecraft trajectory maneuvers and braking burn data and assessments 
b. Identification of any flight and system anomalies with a preliminary assessment of cause and the plan to recover during this phase of the mission
CLIN 3.3- Lunar Landing

NASA’s objective is to acquire data resulting from the spacecraft lunar landing.  Lunar landing should include a successful controlled and soft landing on the lunar surface.  The lander vehicle should remain stable and in an intended physical orientation (upright) following touchdown.  All critical flight systems should operate as appropriate to successfully complete all primary landing mission objectives for approximately 10 minutes following surface contact.  The ILDD participant will be asked to provide information similar to the following:

a. Any evidence of a landing through vehicle / secondary vehicle / payload onboard generated data. 

b. Identification of any flight and system anomalies with a preliminary assessment of cause and the plan to recover, if possible, during the lunar landing phase of the mission 
CLIN 4 – Enhanced Capabilities

The following CLIN’s contain multiple activities beyond a basic lunar landing mission which can provide information beneficial to a human lunar lander design and capability.  

CLIN 4.1 – Human Mission Profile Landing

NASA’s objective is to acquire data resulting from the successful execution of a lander braking burn after separation from the launch vehicle/upper stage that achieves a predicted delta-V and targeted post burn orbit/trajectory conditions that would support lunar surface landing.  As there are various possible trajectories that can support lunar landing, this should be a burn that achieves lunar orbit capture similar as to what would be done for a human lunar mission. The ILDD participant will be asked to provide information similar to the following:

a) Any onboard data, trajectory tracking data, and trajectory analysis that shows the engine burn was executed and achieves trajectory conditions consistent with lunar orbit capture. 

b) Typical lander trajectory burns include a Descent Orbit Insertion (DOI) burn from lunar orbit, Powered Descent Initiation (PDI) burn, and a Terminal Descent burn which culminates in successful lunar surface landing.  
CLIN 4.2 – Identification of Hazards During Landing
NASA’s objective is to acquire data resulting from the participant’s identification of hazards during lunar landing.  The ILDD participant should obtain, interpret and deliver certain lunar environmental data via the lander vehicle.  NASA will be mostly interested in the imagery data, method for interpretation and vehicle guidance/navigation reaction with regard to successful completion of this sub-CLIN.  The ILDD participant will be asked to provide information similar to the following:

a) Imagery of the lunar surface acquired when the range to the landing site is between 15 km and 10 km. The imagery must be updated at range-to-target increments of 500-m or less.  

b) Identification of hazards and the ability of the vehicle to respond appropriately will be critical to achieving a successful human lunar landing.  NASA will be mostly interested in the imagery data, method for interpretation and vehicle guidance/navigation reaction with regard to successful completion of this sub-CLIN.
CLIN 4.3 – Precision Landing

NASA’s objective is to acquire data resulting from the execution of the spacecraft’s precise lunar landing.  This would include procedures such as execution of a braking burn and descent trajectory similar to that of a manned mission and achieve landing of the vehicle / secondary vehicle / payload on the lunar surface at a predetermined targeted landing site.  The lander vehicle should remain stable and in an intended physical orientation (upright) following touchdown.  All critical flight systems should operate as appropriate to successfully complete all primary landing mission objectives for approximately 10 minutes following surface contact.  

Successful precision landing requires:

· Touchdown within 100 m of the predetermined targeted landing site

The ILDD participant will be asked to provide information similar to the following:

a. The proposed landing site prior to earth launch. 

b. Any evidence of a successful and precise lunar landing through vehicle / secondary vehicle / payload onboard generated data. 

CLIN 4.4 – Video Survey Post Landing

NASA’s objective is to acquire data resulting from a video survey after the lunar landing has been executed.  A video survey of effects of the lander of the lunar surface and the lunar environment on the lander can provide NASA beneficial data.  Some of these effects include conditions of lander legs and footpads, “craters” formed by the engines during landing, landing gear performance (stroke), and dust blown up onto lander hardware. All videos should be of high quality to show that their intended contents are clear and recognizable. All videos should also display dynamic content, to clearly differentiate them from still photography.  Video characteristics of interest may include: 

a. A resolution of 1280 x 720 progressive scans (720p) or better.  An example of a high quality video is one that meets the following attributes after decompression:

· Frame rate appropriate to the action in the frame, and which results in smooth motion

· In color

· Calibrated for color correction

CLIN 4.5 – Imagery of Landing Path

NASA’s objective is to acquire data resulting from an image survey of the lunar surface resulting from the spacecraft’s landing path.  The vehicle/payload should perform an image survey of the final 500 meters of the lander’s downrange translational crosstrack for any evidence of erosion due to thruster plume, soil/rock ejecta, or other surface disturbance that NASA can use to model the effects of larger landers.  The ILDD participant will be asked to provide information similar to the following:

a. The proposed target site away from the landing site prior to initiating motion after surface landing.  
b. Any evidence of the surface distance achieved thru vehicle / secondary vehicle / payload onboard generated data. 
CLIN 4.6 – Participatory Exploration

NASA’s strives to inspire the next generation and the American public by offering them an opportunity to contribute their knowledge, skills, creativity, and innovations, through the use of participatory exploration.  Some examples of opportunities for non-NASA individuals to participate in current space missions include: analyzing raw data streams, developing software, or providing new ideas to support NASA projects that may set the stage future exploration efforts and encourage a greater appreciation of the challenges and opportunities in the space industry.  The ILDD participant will be asked to provide a Participatory Exploration plan outlining:

1. Goals and objectives emphasizing specifically how the public will contribute and collaborate in the lunar landing mission.  

2. Concept of operations:  including timing of critical events, method of collaboration, number of targeted participants, method of sharing and archiving data.

3. Documentation showing that the activity is unique, new and innovative.

4. Evidence that data collected will be of interest to the public.

5. Documentation showing how the participant plans to measure its success during all phases of the lunar landing mission.

NASA’s objective is to acquire data associated with the participatory exploration. Especially relevant data might include: statistical information of the participants, feedback from the participants, lessons learned from all participatory exercises, and recommendations for future participatory opportunities.

CLIN 4.7 – Extended Duration Survival
NASA’s objective is to acquire data pertaining to extended continuous spacecraft and lunar systems operations of at least 60 earth days post landing.  The ILDD participant will be asked to provide information pertaining to these operations which should include the delivery of vehicle subsystem health status or those identified in sub-CLIN 4.4 and/or 4.5 and/or 4.6 via data transmission.
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