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NNG06140050R
MSES II/B REPRESENTATIVE TASK ORDER (RTO) 

RTO-2

Location:
Offsite at Contractor’s Location

Task Title:
Tip/Tilt Mechanism for Lunar Composite Spectrometer 
Task Background:

The Lunar Composite Spectrometer (LCS) is composed of three separate spectrometers as discussed in RTO-1.  The LCS requires a Tip-Tilt Mechanism (TTM) to position the tertiary mirror for providing a g-negation adjustment to correct optical alignment.  Optical alignment will be required to be adjusted once on-orbit in a zero-g environment.  The high precision TTM must be able to increment in tip and tilt, which are orthogonal to one another, and yet be stable to sub arc second positioning while undergoing an on-orbit disturbance environment.  The TTM may be utilized for a one-time adjustment on orbit, but will be required to undergo specified testing cycles as well as operate specified on-orbit cycles should the need for periodic adjustment arise.  Flight electronics are not a part of this task, but test electronics are (Electrical Ground Support Equipment, EGSE).  The task shall include specifying the electrical parameters based upon the chosen actuator.  

The LCS instrument manager has decided to procure the flight TTM out-of-house.  The following requirements and statement of work are provided to the vendor.  Interface control documents and drawings shall also be provided.
TTM Requirements:
Tertiary mirror diameter
75 mm

Range
+/- 50 arc sec

Resolution
2.5 arc sec

Coupling
< 10%


Stability, disturbance
0.2 arc sec

Stability, thermal
< 2.5 arc sec over the operating temp range

Operating temperature
-50°C to 25°C

Survival temperature
-100°C to 40°C

Optics
Flat mirror (Note:  Optics are not a deliverable)

Optical interface
Three point, 40 mm bolt circle, 6-40 cap

Test environment
1-g in any orientation over the operating temperature range

Number of cycles, test
1000 +/- 10 arc sec, 100 +/- 50 arc sec

Number of cycles, on-orbit
100 +/- 50 arc sec

Power at RT
< 5 W

Redundancy
All windings 

Mass without optic
< 2 kg

Diameter
< 125 mm

Thickness
< 75mm

Voltage available
20 volts

Disturbance at base of TTM
5 mg from 10 Hz to 200 Hz

Statement of Work:

The contractor shall:

a. Present a System Concept Review and provide supporting documentation. 
b. Provide a Failure Modes and Effects Analysis (FMEA) at PDR, with updates at CDR, to identify system design problems.
c. Provide thermal design and analysis to meet the temperature and thermal stability requirements listed above.  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.    

d. Provide a Materials and Processes Control Plan , Materials and Processes Lists, and any required  Materials Usage Agreements (MUAs) or Waivers involving materials issues.

e. Ensure all Materials and Process requirements specified in GSFC 300‑PG‑7120.2.2E are met including issues regarding compliant and non-compliant materials, outgassing properties, flammability issues, corrosion issues, shelf life control, lubrication issues, etc.
f. Provide a detailed contamination control program that defines contamination requirements and describes how these requirements will be met.  The contamination control program will include molecular and particulate redistribution analyses, a description of cleanroom environments and protocols that will be utilized, along with contamination prevention, mitigation, and elimination techniques that will be utilized.  The program will begin with design trades and analyses and continue with implementation of contamination control measures.
g. Present a Preliminary Design Review and provide supporting documentation.  A pre-PDR peer review is strongly encouraged, but not required.
h. Provide a detailed program project plan, including deliverables (hardware, software, GSE, EGSE, documentation), requirements, and cost and schedule, for the development of one engineering test unit (ETU) and one Flight TTM.
i. Develop a detailed design for the TTM that will meet or exceed the requirements listed above.  Perform sufficient analysis to provide confidence that the TTM will perform as required.  Provide supporting documentation.

j. Provide a detailed analysis and test plan for the TTM 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 to the requirements.  Provide supporting documentation.

k. Fabricate and procure ETU mechanism components.  Manufacturing of various details made of magnesium alloy will be required with corrosive resistant plating.  Assemble and test the ETU TTM.  Provide supporting documentation. 
l. Fabricate and procure the electronics components, assemble and test the EGSE.  Provide supporting documentation.
m. Integrate the ETU TTM and EGSE and perform performance testing both cold and warm.  Provide supporting documentation.

n. Test the TTM to its appropriate test levels for the ETU.  Provide supporting documentation.

o. Present a Critical Design Review for the TTM and provide supporting documentation.  A pre-CDR peer review is strongly encouraged, but not required.
p. Deliver an ETU TTM and EGSE.

q. Fabricate, procure, assemble, and integrate the Flight TTM and EGSE electronics in accordance with Quality Assurance (QA) protocols (repeating h and i, but for the flight unit).

r. Present a Pre-Environmental Review (PER).

s. Perform mechanical, thermal, and performance testing, and provide supporting documentation.

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

u. Deliver a Flight TTM and EGSE for integration no later than June 30, 2011.
Applicable Documents:
a) RTO Enclosure 1-LOO Mission Requirements for RTOs

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

c) RTO Enclosure 3-2008 Lunar Optical Obiter (LOO) Payload Proposal Information Package

Task Start Date:
01/01/08
Task End Date:
06/30/11
Government Furnished Property/Facilities:
None

Deliverables:

· System Concept Review 
· Preliminary Design Review
· Program Project Plan

· Analysis and Test Plan

· Critical Design Review
· Pre-Environmental Review

· Fully articulating SLA model of TTM for GSFC wire harness mockup

· Pre-Ship Review

· An ETU TTM and EGSE

· A fully tested and documented flight TTM at task completion
· Failure Modes and Effects Analysis PDR, CDR

· Thermal analysis PDR and CDR

· Thermal model

· Environmental test plans

· Environmental test reports

· Quality Assurance documentation

· The following items are required to be completed by assigned Materials Assurance Engineer-

· Review of Materials & Processes List

· Review of Materials & Processes Control Plan

· Review and approvals of MUAs and waivers associated with materials

· Documentation of failure analyses of parts and materials

· Periodic status reports on material issues

· Any other reports or memorandums regarding materials issues or support provided to the project

Milestones:


Dates for all deliverables listed above shall be a part of the contractor’s proposal. Proposal shall include WBS and schedule.

[END of RTO-2]

PAGE  

