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                                                            MSES II/ A
                            Representative Task Order (RTO) Summary
A set of representative task orders has been assembled to cover key elements of the major SOW content.  The purpose of these task orders is to provide the contractor a sampling of the type of tasks to expect under this IDIQ contract.  Contractors shall prepare a response to each RTO using the specified criteria in the proposal instructions.

An imaginary Lunar Optical Observatory (LOO) Mission structure that will conduct Optical and Spectrometer Measurements was created to provide the context for the RTOs. .Most, but not all, of the RTOs apply to some aspect of this imaginary mission.  The mission is described in RTO Enclosure 1, the instruments are described in RTO Enclosure 2 and the specifics on the instrument interfaces to the spacecraft are described in RTO Enclosure 3.  NASA will not be executing or requesting proposals for a mission of this exact nature, even though RTO Enclosure 3 is modeled from an actual document from another NASA mission currently being evaluated for development. For reference we are using technical information used during the formative stages of the Robotic Lunar Exploration Program, and particularly the Announcement of Opportunity leading to the LOO mission.

Each of the MSES RTOs is to be taken as a separate and unrelated problem from each of the other RTOs.  No work, described under the statements of work in these RTOs, is to be performed by the contractor.  The contractor shall prepare a response to each RTO summarized below:
RTO-1 

Mechanical Systems Engineering and Analysis for LOO Mission

Focus on mission-level mechanical engineering, spacecraft structural analysis, and instrument STOP analysis.



POP:  2 Years
RTO-2

Precision Scanner for the Lunar Infrared Spectrometer (LIS)



Focus on detailed mechanism life-cycle design and fabrication, with 


emphasis on failure modes and effects analysis (FMEA).



POP:  3 Years and 1 month
RTO-3
LOO-LCS Instrument Thermal Control System Design, Analysis, 



Development, Integration and Testing



Focus on instrument life-cycle thermal design, analysis, fabrication, 


integration and testing.



POP:  3 years and 5 months
RTO-4
Contamination and Coatings Support for LOO

Focus on contamination engineering for a mission, including Contamination Control Plan.  Emphasis placed on BRDF analysis, coatings application and molekit analysis.

POP:  4 years and 5 months

RTO - 1

Location:
On-site (Subtask (a)), Off-site (Subtasks (b) and (c))

Task Title: 
Mechanical Systems Engineering and Analysis for LOO Mission
Task Background:

The LOO mission has been selected by NASA HQ for development.  GSFC will be responsible for the spacecraft and the selected instruments.  The instruments selected are the LLA and the LCS.  The LCS instrument is comprised of 3 instruments:  the GRS2, the NS2 and the LIS .

PDR will occur in 12 months.  The mechanical systems team has been divided into four sub-teams:  the Spacecraft, the LLA instrument, the GRS2 and NS2 instruments, and finally the  LIS instrument.  Each sub-team has a civil servant mechanical lead engineer and a civil servant structural analysis lead engineer.  These lead engineers all report to one overall LOO Mission Mechanical Systems Lead Engineer (a civil servant). 

After conferring with his sub-team leaders, the Mission Mechanical Lead has determined that considerable contractor support is required to support the mission mechanical development, in order to be ready for PDR in one year.  The following key areas have been identified:

a) Mission-level mechanical engineering to integrate all instruments into a viable mission payload.  

Contractor support will be used to develop the integrated mission CAD model, interface control documents and drawings, mission mass budget, and preliminary plans for mission integration and test, mission analysis, and mission mechanical risk management.  The LOO Mission Mechanical Systems Lead Engineer will serve as the point-of-contact and technical monitor for the contractor team.  

b) Spacecraft Structural Analysis

GSFC does not have enough analysis manpower to support both the analysis of the instruments and the spacecraft.  It has been decided that the spacecraft structural analysis shall be contracted out for the mission.  The civil servant analysis engineer on the Spacecraft mechanical sub-team will serve as the point-of-contact and technical monitor for the contractor team.  

The Spacecraft mechanical team engineers have initiated preliminary packaging and layout of the s/c bus as well as development of the mechanical system requirements.  The major subsystems that are being focused on are the primary structure, the instrument support structure, the propulsion module, and the deployables (S/A and HGAS).  Because of mass requirements use of composites will be extensive.

c)
STOP Analysis for the  LIS Instrument
The Lunar Infrared Spectrometer (LIS) instrument contains very sensitive optical components that must maintain their alignment to each other in order for the optics to properly focus on the detector and obtain adequate data for the instrument.   This alignment must be maintained under all possible conditions such as temperature loads including cool down to 65 degrees Kelvin and variations on-orbit.  A structural/thermal/optical (STOP) analysis must be performed to determine the motion of each optical element and the relative motion between each optical element due to the instrument's temperature environments.  The STOP analysis looks at changes in the thermal environment and then uses structural analysis tools such as NASTRAN software to predict the motion and deformation of the optical components.  Then these changes are applied to the optical model and a sensitivity matrix is developed for the system.

In order to perform the STOP analysis, the contractor must understand the minimum motion requirements and obtain the details of the mechanical and thermal designs and the temperature loading distributions.  Obtaining this information and all other necessary information will be coordinated by the contractor.  The civil servant analyst on the LIS mechanical sub-team will be the point-of-contact and technical monitor for the contractor team.

A copy of the LIS finite element model (FEM) is available and can be supplied to the contractor.  However, this FEM has only been used for structural dynamics studies.   

Statement of Work:

For (a) Mission-level mechanical engineering to integrate all instruments into a viable mission payload:  

The contractor team shall perform this work on-site at GSFC.

1) The contractor shall develop an integrated 3D CAD model of the Observatory using IDEAS software.  This model shall be used to optimize instrument placement on the spacecraft to meet the primary science objectives and further refine the preliminarily defined interfaces.  The model shall have sufficient detail to ensure that all mechanical interface requirements are satisfied.  Views from all angles should be prepared, including cut-away views to show internal interface details as necessary.  Additionally, views shall be prepared for the PDR as necessary to illustrate various features of the mechanical accommodations of the mission.  The contractor shall provide these PDR views in both native and portable document format (pdf) formats.  

2) Draft interface control documents shall be prepared using MS Word.  Draft mechanical interface control drawings shall be prepared using IDEAS.   Drawings shall be compliant with all GSFC and ISO requirements.  (Consult GDMS for more

information, see GFE section below).  All mission hardware interfaces shall be addressed.

3) Mass properties for the mission shall be calculated and reported using MS Excel spreadsheets.

4) A draft mission integration and test plan shall be prepared detailing the integration and test strategy and requirements for the Spacecraft, LLA, and LCS instruments, using MS Word.  The objective is to detail the tasks, schedule and requirements for the successful qualification of the Observatory for flight.   The schedule shall clearly highlight all key milestones for required deliverables from all parties to maintain the overall mission schedule.

5) A draft mission analysis plan shall be prepared detailing all necessary and recommended structural analyses for the mission.  This plan shall be prepared using MS Word and shall be delivered in both native and pdf formats.  

6) A mechanical risk management plan and report shall be delivered in MS Word format. This report shall include a probabilistic risk assessment itemizing the probability of each risk, the consequences if the risk manifests itself, and the mitigation of the risk.  

For (b) Spacecraft Structural Analysis:

The contractor team shall perform this work at their facility.

7)  The contractor will provide input to a mission level analysis plan detailing all necessary and recommended structural analyses for the S/C to verify that the requirements are being met.  This mission analysis plan is currently being drafted by the contractor, under item (a) of this task order.  This is a living document that can be updated and revised as necessary for the duration of this task.

8)  The contractor will develop and maintain the S/C FEM.  The FEM will be used for both dynamics and statics analyses.  For compatibility, the models must be developed in FEMAP pre-processing program and all analyses must use MSC/NASTRAN as the solver. 

Currently the design of the S/C is being performed using I-DEAS.  The I-DEAS geometry will be used as the starting point for the generation of the FEM.  As directed by the lead analyst and mechanical engineering team there will be frequent trade studies for the analysis team to perform and document.  As analysis drives the design, required modifications to the I-DEAS model will be communicated to the Spacecraft sub-team lead analyst and Spacecraft sub-team lead mechanical engineer.

The end goal of the analysis effort is to support the design so that it will be mature enough for the scheduled PDR.  Analysis will show that the design meets all frequency requirements and that the structure has been sized for all relevant loading environments.

9)  As models of the instruments become available from the GSFC instrument sub-teams 6 months prior to PDR, they will be provided to the contractor as a NASTRAN bulk 
data file.  The contractor will be responsible for performing validity checks on these models and integrating them onto the overall S/C model.  The contractor will be responsible for reporting and documenting any problems with these models and then fixing them.  The contractor will then give this feedback to the particular instrument provider and get their concurrence.  Prior to these models becoming available, preliminary mass properties will be provided by the instrument sub-team mechanical lead engineer.

10)The contractor will attend weekly analysis meetings on-site at NASA/GSFC that will be scheduled and run by the Spacecraft sub-team lead analyst.  The meeting will be used to status the model and on-going analyses.  Analysts are expected to bring hardcopies of their results to the meeting and to provide an electronic copy to the lead analyst who will maintain a library of all the analysis being performed.

For (c)  STOP Analysis for the LIS  Instrument:

The contractor team shall perform this work at their facility.

11)The contractor shall coordinate and perform the structural part of a structural/thermal/optical (STOP) analysis for the LIS instrument.  The contractor shall be responsible for developing the overall analysis schedule, coordinating all the tasks, and obtaining the necessary information from the LIS thermal and optical design engineers in order to perform the STOP analysis. The contractor shall collect the required information from the  LIS thermal and  LIS optical engineers but their support will be charged to other tasks. This task will support the system coordination of the analysis and provide the structural support required to perform the analysis.   The contractor will be proficient in the use of NASTRAN structural analysis and ZEMAX optical analysis software.

Details and mission requirements of the LIS instrument are listed in RTO 

Enclosure 1. 

Applicable Documents for all Subtasks:

1)  RTO Enclosure 1-LOO Mission Requirements for RTOs

2)  RTO Enclosure 2-LOO Mission Instrument Specification for RTOs

3)  RTO Enclosure 3-2011 Lunar Optical Observatory Payload Proposal Information Package

Task Start Date:
Subtask (a):  
08/16/06




Subtask (b):
08/16/06




Subtask (c):  
11/15/06

Task End Date:
Subtask (a):  
08/15/07




Subtask (b):
08/15/08



                                    Subtask (c):
07/16/07 
Government Furnished Property:

For Subtask (a):

1) 3-D CAD model of LCS in Pro-Engineer format

2) 3-D CAD model of LLA in SolidWorks format

3) 3-D CAD model of Spacecraft in IDEAS format

4) I-DEAS CAE workstations (up to 2 simultaneously) with GSFC licensed 


I-DEAS software, located on-site at GSFC

5) GSFC on-site roller-bed plotters and laser printers (b/w and color, A-E size)

6) GSFC on-site office computers with internet hookup

7) GSFC on-site generic office accommodations (furniture, phone, fax, etc)

8) Web-based access to GSFC provided Task Order Management System (TOMS) software

9) Web-based guest access to the GSFC Directives Management System (GDMS) via http://gdms.gsfc.nasa.gov/gdms/pls/frontdoor
For Subtask (b):

10) 3-D CAD model of LOO S/C in I-DEAS format and translatable to both I-GES and STEP formats

11)  NASTRAN models of the LOO instruments

For Subtask (c):

12)   Dynamics FEM
13)  Diffraction Grating Evaluation Facility (DGEF)

14)  Optical Fabrication Facility

15)  Optical Coating Facility

Milestones/Deliverables and Dates:

All deliverables shall be furnished on CD-R media (5 copies), and delivered to the task ATR by hand or by Best Commercial Practice.  A pdf summary file notating the CD-R contents shall be included on each disk.

For each deliverable file on the CD-R, the summary file shall include:

a) File name

b) Name of software used for creation

c) Software vendor name, address and phone

d) Version number used

e) Brief description of contents

f) Reference files used in the deliverable creation (such as optical prescription, etc), whether GFE or contractor generated.

For Subtask (a):

1) CAD Model



Drops are due at the end of each month.

Views for PDR



Drops are due at the end of each month.

2)
Interface Control Drawings &

Drops are due at end of months 3, 6 and Interface Control Docs


9, with the final drop at EOT.

3)
Mass Properties Report


Drops are due monthly.  Last report 







is due at EOT.

4)  Draft I&T Plan 



First drop due at PDR minus 4 months, 2nd 

Drop at PDR minus 1 month, Final drop is due at EOT.

5)
Draft Analysis Plan


Due 2 months after task start date

6)
Risk Plan & Report


Drops are due at end of month 6 and 9.  






Final drop is due at EOT.

For Subtask (b):

1) 
LOO S/C FEM

The FEM will be constantly updated and iterated.  The contractor will be responsible for making sure that the FEM is concurrent with the I-DEAS design as it matures.  The contractor will make available in electronic format both the FEMAP model file and the MSC/NASTRAN bulk data file for every member of the analysis team for use in their individual analyses.  The contractor will ensure that all released models will satisfy the NASTRAN model validity checks as described on:

http://femci.gsfc.nasa.gov/ValidityChecks
2)  
Analysis Status and Results Reports

The contractor will provide these to support the weekly analysis meetings.  No specific format is required as long as it communicates the information clearly.  Hardcopies will be provided for every member of the analysis team and an electronic version will be provided for the Spacecraft sub-team lead analyst.

c)  
Preliminary Stress Report

The contractor will prepare a stress report that details the MS (with the supporting analysis) for all the LOO S/C primary structure.  The report will be delivered in both hardcopy and electronic format to the Spacecraft sub-team lead analyst and will be due 1 month prior to PDR.

d)  PDR Presentation Support

The contractor will support the NASA/GSFC Spacecraft sub-team lead analyst and mechanical engineers in preparing for the PDR which will be approximately 12 months after beginning of this task

For Subtask (c):

1)  The contractor shall provide written monthly status reports.

2) At the completion date, the contractor shall provide a comprehensive written report detailing the finite element model used for the analysis and the STOP analysis results. 

3) The contractor shall provide MS Powerpoint charts summarizing the model and analysis results for the PDR.  Recommendations for future analyses, issues and concerns should be addressed.  These are due at PDR minus one month.
[End of RTO-1]
                                                          RTO-2

Location:
Offsite at Contractor’s Location, onsite for some testing

Task Title:
Precision Scanner for Lunar Infrared Spectrometer (LIS)
Task Background:

The Lunar Infrared Spectrometer (LIS) is one of three spectrometers of the Lunar Composite Spectrometer (LCS).  LIS requires a high precision Scanner that must provide arc second and micron level positioning accuracy of optics transported along a distance of 20 mm.  Four scan lengths provide different resolutions of operation.  The Scanner must be able to survive and meet performance requirements while operating 10 million cycles at cryogenic temperature.  A controller card to drive the Scanner will be located in the LCS electronics box, but is not a deliverable for this task.  However, Electronic Ground Support Equipment (EGSE) to provide full functionality of the Scanner is a deliverable, as well as the control algorithm.  One of the optics is part of a reference interferometer used to provide a feedback signal to the controller.  The controller needs to meet its stability requirement while subjected to disturbance transmitted from the reaction wheels.  

Requirements:
Scan lengths



20 mm, 10 mm, 5 mm, and 2.5 mm

Tilt throughout stroke


+/- .5 arc sec

Shear throughout stroke

+/- 5 microns

Velocity for high resolution

0.1 mm/sec

Velocity stability


+/- 1%

Disturbance at base of Scanner
1 mg from 10 Hz to 200 Hz

Operating temperature

30K and RT for testing

Operational test environment

1g in any orientation at 30K and RT

Power at 30K



< 5 mW at zero-g

Redundancy



All windings and sensors

Optics




Flat at one end, corner cube at the other






(Note:  Optics are not a deliverable)

Optical interface


Three point, 25 mm bolt circle, 4-40 cap

Aperture



60 mm

Length between optical interfaces
200 mm

Diameter



< 200 mm

Mass without optics


< 1.25 kg

Scan profile



Scan single direction and return

Scan efficiency


> 95% for 20 mm scan

Ref. interferometer feedback signal
400 Hz @ 0.1 mm/sec

Statement of Work:

The contractor shall:

a. Present a System Concept Review and provide supporting documentation for both mechanism and controller.

b. Present a Preliminary Design Review and provide supporting documentation for both mechanism and controller.

c. Provide a detailed program project plan, including cost and schedule, for the development of one ETU and one Flight Scanner, the control algorithm, and EGSE to provide full functionality to operate the scanner without its electronics box. 

d. Develop a detailed design for the Scanner that will meet or exceed the requirements listed above.  Perform sufficient analysis to provide confidence that the mechanism and controller will perform as required.  Provide supporting documentation.

e. Provide a detailed test and analysis plan for both mechanism and controller so as to provide assurance that the finished product will perform as expected while satisfying operational and environmental requirements.  Provide traceability for the test and analysis plan.  Provide supporting documentation.

f. Fabricate and procure mechanism components, assemble and test the mechanism.  Provide supporting documentation.

g. Fabricate and procure the controller components, assemble and test the controller.  Provide supporting documentation.

h. Integrate the mechanism and controller and perform performance testing.  Provide supporting documentation.

i. Test both mechanism and controller to their appropriate test levels for the ETU.  Provide supporting documentation.

j. Present a Critical Design Review for both mechanism and controller and provide supporting documentation.

k. Deliver an ETU Scanner, EGSE, and the control algorithm.

l. Fabricate, procure, assemble, and integrate the Flight Scanner and EGSE in accordance with QA protocols.

m. Present a Pre-Environmental Review, perform testing, and provide supporting documentation.

n. Present a Pre-Ship Review and provide supporting documentation for hardware environmental test results, performance, and flight readiness.

o. Deliver a Flight Scanner and EGSE.

p. Provide a Failure Modes and Effects Analysis (FMEA) at PDR, with updates at CDR, to identify system design problems.

Applicable Documents:
a) RTO Enclosure 1-LOO Mission Requirements for RTOs

b) RTO Enclosure 2-LOO Mission Instrument Specification for RTOs

c) RTO Enclosure 3-2011 Lunar Optical Observatory (LOO)  Payload Proposal Information Package

Task Start Date:
08/16/06

Task End Date:
09/15/09

Government Furnished Property/Facilities:
Goddard environmental test facilities

Deliverables:

· System Concept Review 
11/30/06

· Instrument Preliminary Design Review
07/16/07

· Program Project Plan



· Test and Analysis Plan

· Critical Design Review
04/30/08

· Pre-Environmental Review

· Pre-Ship Review

· An ETU Scanner, EGSE, and control algorithm

· A fully tested and documented flight Scanner and EGSE 

· Failure Modes and Effects Analysis PDR, CDR

· Quality Assurance documentation

Milestones:


Dates to be a part of the contractor’s proposal.  Proposal shall include WBS and schedule.

                                                          [End of RTO-2]

RTO-3

Location:
Offsite (Except for Thermal Balance and Thermal Vacuum Tests at Instrument Level and Observatory Level). 

Task Title:
LOO – LCS Instrument Thermal Control System Design, Analysis, Development, Integration and Testing

Task Background:

The LCS was proposed as a joint development effort between NASA GSFC, NASA AMES and Los Alamos.  It consists of 3 spectrometer units:  the Gamma Ray Spectrometer 2 (GRS2), the Neutron Spectrometer 2 (NS2), and the Lunar Infrared Spectrometer (LIS).  The GRS2 and NS2 are follow-on instruments from the successful GRS and NS flown on the Lunar Prospector mission, with an increase in resolution of approximately 10 times.  Improvements in the photomultiplier tube and readout electronics technology since the previous mission account for the improved resolution of GRS2.  The combination of the GRS2 and NS2 will allow for the detection of near surface water ice.  The LIS is being added to measure the temperatures of the polar regions, especially in the interiors of polar craters with shadowed bottoms where polar ice may be trapped.  Los Alamos is providing a fully qualified NS2 instrument, and GSFC is providing all remaining payload development, integration and test functions, payload management and payload systems engineering. 

All documents from the previous instruments are available for use, as well as computer math models.

The GRS2 sensor consists of a bismuth germanate (BGO) crystal, placed within a well-shaped borated-plastic (BC454) anticoincidence shield (ACS).  Both scintillators are viewed by separate photomultiplier tubes, and enclosed within a cylindrical, graphite epoxy laminate housing. This housing material was chosen to maximize strength per unit weight, yet provide minimal background that could interfere with determination of surface abundances. The gamma-ray energy range of the GRS extends between 0.3 and 9 MeV with a sampling resolution of 17.6 keV. Its spectral time resolution is 32 s, corresponding to a ground track distance of about 50 km.  The sensor housing is wrapped with a thermostat-controlled heater, placed inside a thermal blanket that will provide a stable operational environment of -28oC±0.5oC for at least two years, with a goal of five years. Laboratory tests show that reduction of the BGO temperature from 21oC to -28oC improves its spectral resolution from 12.2% to 9.6% full width at half maximum, for 137Cs 662 keV gamma rays. The GRS2 is allocated 10 kg and 5 W.  The survival temperature limits are -50 oC minimum and 40 oC maximum.

The NS consists of two identical 3He-filled gas proportional counters. One is covered with a Cd shield, and so is only sensitive to epithermal neutrons having energies above 0.25 eV. The second counter is covered with a 0.75 mm Sn shield and so is sensitive to both thermal and epithermal neutrons. The difference in their counting rates yields a measure of the flux of thermal neutrons (0 to 0.25 eV).   Maps of H near the surface 
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should be possible within 1 month.  NS2 is allocated 5 kg and 4 W.  The NS requires a stable temperature of -60oC ± 0.5oC.  The survival temperature limits are -100 oC minimum and 40 oC maximum.

The LIS was proposed as a new development effort.  The mission life is two years, with a five year goal.  The primary measurement goal is temperature mapping at the poles. Mass is at a premium for this development.  Due to the reduced cost of the GRS2 and NS2 follow-on instruments, extra funding has been set aside to use advanced materials to provide weight optimization.  Packaging constraints also limit the size of the primary mirror to no larger than .75 m diameter.  The interferometer design shall be optimized to provide the highest resolution mapping of the polar regions possible, while meeting the key drivers of mass and cost, which are not to be exceeded.  An existing spare flight detector from a previous mission shall be used which requires cooling to 65K with a stability of  ±0.5K.  The LIS is allocated 45 kg and an orbital average power of 60 W maximum. The survival temperature limits are 20K minimum and 313K maximum.  

The LCS is required to be conductively and radiatively isolated from the spacecraft bus.  The LCS thermal design must consider the conditions of the variable orbital transient lunar thermal environment.  The lunar environment shall be assumed to have a solar constant between 1280 W/m2 and 1420 W/m2, an albedo factor between 0.06 and 0.13, and an emittance of 0.92.  Conductive thermal coatings shall be used to meet the electrostatic discharge requirement in orbit.  They shall also meet the Contamination Control requirements.  The radiators shall be within the envelope specified by the Mechanical System to prevent interference with the launch vehicle.  

The LCS will be provided with switched redundant 28 V±6 V unregulated power lines.  The LCS to spacecraft bus interface temperature range is -5 oC to 25 oC in the operational mode, and -20 oC to 30 oC in the non-operational mode.  The conductive heat flow at the interface shall not exceed 5 W.

Statement of Work:

The contractor shall:

a) Provide a detailed task plan, including cost and schedule, for thermal design, analysis, development, integration and testing of the thermal control system that will meet the thermal requirements listed above.

b) Perform thermal design and analysis.  All thermal analysis software utilized must be compatible with Systems Improved Numerical Differencing Analyzer (SINDA), Thermal Synthesizer Systems (TSS), Thermal Desktop, Thermal Model Generator (TMG) or Finite Element Modeling and Post-processing (FEMAP/TCON) software packages.

c) Support a Pre-System Requirements Review (SRR) thermal peer review.

d) Support preparation of a SRR thermal control system presentation and provide supporting documentation.

e) Support a Pre-Preliminary Design Review (PDR) thermal peer review.

f) Support preparation of a PDR thermal control system presentation and provide supporting documentation.

g) Support a Pre-Critical Design Review (CDR) thermal peer review.

h) Support preparation of a CDR thermal control system presentation and provide supporting documentation.

i) Support fabricating, integrating, and testing the thermal control system.

j) Support a Pre-Environmental Review (PER) thermal peer review.

k) Support preparation of a PER thermal control system and provide supporting documentation to document thermal control system hardware readiness for test.

l) Support the preparation of plan and procedure for a thermal balance and thermal vacuum cycling test on the instrument.  Provide thermal engineers to cover 2 shifts (one person per shift) per day for 10 consecutive days.  Perform pre-test thermal modeling, and post-test thermal model correlations.  Submit a report on the test.

m) Support a Pre-Ship Review (PSR) thermal peer review.

n) Support preparation of a PSR thermal control system and provide supporting documentation to document hardware environmental test results, performance, and flight readiness.

o) Support the preparation of plan and procedure for a thermal balance and thermal vacuum cycling test on the observatory.  Provide thermal engineers to cover 2 shifts (one person per shift) per day for 21 consecutive days.  Perform pre-test thermal modeling, and post-test thermal model correlations.  Submit a report on the test.

p) Prepare the necessary test plans, procedures and reports in accordance with GSFC Directive No. 300-PG-7120.2.2, Rev. D.

Applicable Documents:
a) RTO Enclosure 1-LOO Mission Requirements for RTOs

b) RTO Enclosure 2-LOO Mission Instrument Specification for RTOs

c) RTO Enclosure 3-2011 Lunar Optical Observatory Payload Proposal Information Package

d) Mission Assurance Guidelines (MAG) For Tailoring to The Needs of GSFC Projects, 300-PG-7120.2.2, Rev. D, 07/21/2004, NASA/GSFC, pp. 61-66.  (Available at http://gdms.gsfc.nasa.gov/gdms/pls/mastert.pgwi)

Task Start Date:
08/16/06

Task End Date:
01/15/10

Government Furnished Property/Facilities:


All documents from the previous instruments (GRS and NS) are available for use, as well as computer math models.  LOO, GRS2, NS2, and LCS mechanical drawings (also in electronic format).  Integration and testing, including instrument level and observatory level thermal balance and thermal vacuum tests, will be performed at GSFC.  GSFC will furnish ground support equipment for these tests.  The Thermal Coatings Laboratory at GSFC will be used for fabrication, application, and testing of thermal control coatings.  The Thermal Blanket Facility at GSFC will be used for design, fabrication and installation of thermal blankets. 

Milestones and Deliverables:

· Task Plan -- Date to be proposed by offeror as part of this task.

· Status Report – every month.

· Thermal meeting with GSFC Thermal Engineering Branch – every 2 weeks.

· Presentation package for thermal peer review prior to SRR – 10/09/06.

· Thermal peer review prior to SRR –10/15/06. 

· Presentation package for SRR – 10/25/06.

· SRR – 11/01/06.

· Presentation package for thermal peer review prior to PDR – 06/9/07.

· Pre-PDR thermal peer review – 06/15/07.

· Presentation package for PDR – 06/23/07.

· Instrument PDR – 07/05/07.

· Presentation package for thermal peer review prior to CDR – 03/25/08.

· Pre-CDR thermal peer review – 04/1/08.

· Presentation package for CDR – 04/10/08.

· Instrument CDR – 04/16/08.

· Presentation package for thermal peer review prior to PER – 06/08/08.

· Pre-PER thermal peer review – 06/15/08.

· Presentation package for PER – 06/25/08.

· PER – 07/01/08.

· Instrument level thermal balance and thermal vacuum test plan and procedure – 07/10/08.

· Instrument level thermal balance and thermal vacuum test report – 10/15/08.

· Presentation package for thermal peer review prior to PSR – 12/03/08.

· Pre-PSR thermal peer review – 12/10/08.

· Presentation package for PSR – 12/15/08.

· PSR – 12/20/08.

· Observatory level thermal balance and thermal vacuum test plan and procedure – 10/15/09.

· Observatory level thermal balance and thermal vacuum test report – 01/05/10.

· Final Report, including drawing package, thermal analysis, parts and materials t, at task completion. 

[End of RTO-3]

                                                        RTO - 4

Location:
On-site at GSFC, Off-Site at Launch Site, on-site at Payload Operations    

 Center

Task Title:
Contamination and Coatings Support of the 



Lunar Optical Observatory

Task Background:

This task shall encompass support for the manufacture and testing of two instruments (LLA and LCS) and their installation on the LOO spacecraft bus.  Ultimately, after integration of the instruments to the spacecraft, the task will transition to include contamination support of the fully assembled Observatory.  

The contractor team is expected to support the Mission/Spacecraft lead Contamination Engineer, a GSFC civil servant.  The work shall be performed at GSFC for most of the contract.  A large portion of the instruments and spacecraft developments will occur in parallel.  Once the Observatory has completed environmental testing at GSFC, the contractor will support transportation, launch site operations, and post launch plus 3 months.  

Additionally, some specific tasks will be required to support the mission.  These include:

a) Bidirectional Reflectance Distribution Function (BRDF) measurements. 


(BRDF gives the reflectance of a target as a function of illumination geometry 
and viewing geometry. The BRDF depends on wavelength and is determined by 
the structural and optical properties of the surface, such as shadow-casting, 
multiple scattering, mutual shadowing, transmission, reflection, absorption and 
emission by surface elements, facet orientation distribution and facet density.)

b) Application of conductive coatings.

c) Molekit analysis to assess contamination levels.

Statement of Work:

1.  LLA and LCS Instruments
The contractor shall provide contamination engineering support for the Gamma Ray Spectrometer 2, Neutron Spectrometer 2, and Lunar Infrared Spectrometer, which together comprise the LCS, as well as for the LLA instrument. 

Contractor responsibilities shall include:

a) Development of a contamination control implementation plan based upon requirements flowed down to the instruments from the Mission level Contamination Control Plan.  The plans shall include development of beginning of life requirements through delivery requirements for manufacturing facilities, testing operations, parts bake-outs, transportation, cleaning, and planetary protection (if necessary).  This operation will                                                  

primarily be performed at GSFC but visits to sites for component manufacturing facilities may be required. 
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b) Support during instrument integration and testing to ensure that all aspects of the contamination control plan are being properly executed and witnessed as appropriate. 

2.  Spacecraft Integration and Testing
Once the instruments are delivered to the Spacecraft for integration, the contractor(s) shall support their integration and testing with the spacecraft.  This will include transportation to the launch site, preparations at the launch site, and launch support.

3.  BRDF
BRDF analysis for the optical system in the Lunar  Composite Spectrometer shall be required.

4.  Coatings
Conductive white paint shall be applied to the exterior surface of two spacecraft radiators (not to exceed 2m2).  Follow up cleaning and touch up of the radiators shall be required.  Analysis of the coating performance (absorbance and emittance) and coating thickness shall be performed.  

Twenty baffles shall receive silver coating on one surface.  Total baffle area shall not exceed .2 m2. The baffles will be inside telescope tubes.  It is a silver composite coating on the front side of the first baffles in several instruments.  The coating will reject heat during exposure to the sun.  It includes flight baffles and spares.  They are annular.  The surface is polished Al.  The final coating a/e will be about .07/.68.

5.  Molekit
Molekit analysis of material coupons of composite materials and coating samples shall be performed.  It is anticipated that 12 samples will need analysis.

Applicable Documents:

a)  RTO Enclosure 1-LOO Mission Requirements for RTOs

b)  RTO Enclosure 2-LOO Mission Instrument Specification for RTOs

c)  RTO Enclosure 3-2011 Lunar Optical Observatory Payload Proposal Information Package
Task Start Date:
08/16/06


Task End Date:
01/16/11

                                                                    16

Government Furnished Property/Facilities:
4) GSFC on-site roller-bed plotters and laser printers (b/w and color, A-E size)

5) GSFC on-site office computers with internet hookup

6) GSFC on-site generic office accommodations (furniture, phone, fax, etc)

7) Web-based access to GSFC provided Task Order Management System (TOMS) software

8) Web-based guest access to the GSFC Directives Management System (GDMS) via http://gdms.gsfc.nasa.gov/gdms/pls/frontdoor
9) Optical prescription for LCS instrument in Code V format

10) Mechanical drawings for manufacture and assembly of ECS instrument in Pro-Engineer format

11) Two spacecraft radiator panels

12) Twenty baffles

13) Twelve substrate samples for molekit analysis

Milestones/Deliverables and Due Dates: 
1. LCS Instrument Draft Contamination Control Plan
award + 6 mo.

2.
LLA Instrument Draft Contamination Control Plan
award + 6 mo.

4.   LCS Instrument Contamination Control Plan

award + 18 mo.

5.
LLA Instrument Contamination Control Plan

award + 18 mo.

3.
Bi-weekly written status reports to Task TM

from award 

4.
Painted radiator panels, per SOW item 4


from GFE receipt +4 weeks

5.  
Coated baffles, per SOW item 4



from GFE receipt +6 weeks

6.  
Molekit analysis, per SOW item 5


from GFE receipt + 1 week

[End of RTO-4]

