RFP NNC08ZCH037R
Attachment  A


Statement of Work

Prototype EVA HMD (Helmet Mounted Display) System
1.0 Introduction

In support of NASA’s mission to send humans back to the moon and on to mars, the Constellation Extravehicular Activity (EVA) program is developing an advanced lunar space suit which will allow astronauts to safely and efficiently explore the moon.  Glenn Research Center (GRC) is responsible for the Power, Communications, Avionics, and Informatics (PCAI) subsystems of these future EVA space suits.  As part of this effort GRC seeks to develop a prototype helmet mounted display system with design aspects not found in existing helmet mounted display (HMD) systems.

The function of the HMD will be to provide procedural information, suit health and status, and navigation information to suited crew while on lunar EVA.  The current NASA Extravehicular Mobility Unit (EMU) used for International Space Station (ISS) EVA provides only a simple note card system for procedural information, and relies heavily on support form Mission Control.  The Lunar EVA suit is envisioned to operate in a much more autonomous fashion, where the EVA crew will need to work and make EVA time-line decisions without the constant aid of Mission Control, thus it is required to have a far more advanced real time information system.  An on-suit HMD information display has the highest potential to improve work efficiency, but poses the most technically challenging aspects of possible implementation options.  

This requirement will be a proof of concept prototype focusing on the development of optical technologies associated with the unique aspects of the HMD system.  The HMD system will focus on a functional system which is decoupled from the user’s head.  In order to allow the HMD to be decoupled from the user’s head a very large eyebox and eye relief will be needed.  The prototype display system must fit within the ILC Dover Mark III prototype suit where it will be evaluated.  

Under this RFP a  proof of concept HMD will be developed and delivered meeting the specifications.

2.0 Task Description

The goal of this statement of work is the development of a prototype “proof of concept” HMD system which will be delivered to NASA at the end of the contract period.  The prototype is expected to be a NASA Technical Readiness Level (TRL) of 3 to 4, and used to evaluate the display system in a relevant environment.  

This effort will primarily focus on the development of the optical technologies of the HMD system.  This system will meet the basic optics requirements but will not be held to the exact form, function, and environment requirements of the final HMD system.  

A.  Project Management

The contractor shall deliver a management plan including schedule and resources within three weeks of contract initiation.  Schedule shall include detailed task breakdown and any task inter-dependencies with project milestones listed in Sec. 3.  Each task will also identify required resources in the form of personnel, procurements,  facilities, and equipment.  

B.  HMD Conceptual Design

The contractor shall produce and document a Conceptual Design of the HMD system, which addresses the following issues, as a minimum:

1.  Mechanical layout of the display source, its associated electronics, and the optics needed to deliver the image to the user.  The contractor shall show mechanical and volumetric feasibility of the proposed design within the target space suit and relevant RFP specifications.

2.  Any non- compliance to RFP specifications shall be addressed with proposed workarounds or justification for waving the specification from a functional standpoint.

3.  The conceptual design shall also show expected or predicted optical performance of the system.

4.  The contractor shall provide a fabrication assessment of the proposed design to identify the anticipated techniques needed to produce the optics and electronics.  The assessment shall include the maturity of various fabrication techniques anticipated for the design and the associated technical risk.

Within 90 days of the contract start, the contractor shall perform a Conceptual Design Review (CoDR) that summarizes the proposed design.  The review method can be via telecon or face-to-face meeting at the contractors location.  An advanced copy of  the CoDR summary shall be provided to NASA at least 2 weeks prior to the scheduled CoDR date to permit revisions that will improve the usefulness of  the review.

C.  Proof-of-Concept (POC)

In the event the proposed design relies on some “unproven technology” the contractor shall prepare and submit a Proof-of-Concept plan to demonstrate the technology’s feasibility.  The POC plan must be supplied not later than the CoDR..  The plan shall include an outline of the analysis or tests that will prove feasibility of the technologies in question, allocation of resources, and incorporation into the master schedule so that POC work will be completed in time for the Fabrication and Assembly phase of the contract.  POC can take the form of simulation, analyses, or test.  Any results and support data shall be provided to the government for its approval prior to utilizing any “unproven technologies” in the course of the contract..

D.  Preliminary Design (Detailed Design of HMD)

The Contractor shall proceed from a conceptual design to a detailed design where all components have been adequately specified, custom or off-the-shelf, that are needed to build the HMD system.  The detailed Preliminary Design will be based on a combination of analysis, simulation, and testing that validates the proposed design shall meet all relevant specifications.  The Preliminary Design shall include:

1.  Predictions of all key optical performance parameters, which may include detailed optical simulations or testing results.

2.  Detailed drawings and specifications of all custom components.

3.  A list of all major commercial off-the-shelf items or assemblies that are to be utilized. (i.e. optical, electrical, electro-optical, and mechanical)

4.  Assembly level drawings and system layout drawings.  Assembly level drawings shall include volumetric envelope of the completed system and anticipated mechanical mounting interfaces to the Mark 3 Suit.  Assembly level drawings must also include cable-harnessing details between the HMD, separate drive electronics (if any), and the Mark 3 Suit.

5.  Any non- compliance to RFP specifications shall be addressed with justification for waving the specification from a functional, mass, power, or cost standpoint.

6.  A Preliminary Oxygen Compatibility Analysis.  The Contractor shall provide a preliminary oxygen risk assessment of the proposed detailed design for the anticipated Constellation Space Suit operating environment (Ref. CxP 72208, Suit Element Requirements Document.  Available at “http://procurement.jsc.nasa.gov/csss/” Category “Technical Library” which requires a simple access request).  The analysis shall be performed per the guidelines and methods of ASTM G63, Guide for Evaluating Non-metallic Materials for Oxygen Service. (Available at “www.astm.org”) The analysis shall cover only the major non-metallic components or subassemblies, and is only a preliminary version which will identify the worst case operating condition and stop at a flammability assessment of the oxygen–wetted material at the use conditions. (i.e. further analysis of ignition mechanisms and kindling chains is not required.)

7.  Within 8 months of the contract start, an overview of the detailed design shall be presented to the government at a Preliminary Design Review (PDR).   The review method shall be via a face-to-face meeting at NASA.  An advanced copy of  the PDR summary shall be provided to NASA at least 2 weeks prior to the scheduled PDR date to permit revisions that will improve the usefulness of  the review.   As a minimum the PDR package must have an overview of all the above elements.  Government concurrence of the proposed detailed design shall be required to proceed with fabrication and assembly phases.

8.  Modifications to the detail design that are a result of the review process shall be documented and included in updates to any applicable deliverable items listed in Sec. 5.

E.  Fabrication and Assembly

Upon Government approval of PDR, the contractor shall proceed to Fabrication and Assembly phases using the Proposed Detailed Design as modified from the detailed design review. (Sec. 4.h)  The contractor shall acquire or produce all components necessary to build 2 complete units of the HMD.  The contractor shall assemble one unit per the most current Detailed Design.

The contractor shall supply a quantity of one (1) each of  any unique Ground Support Equipment (GSE) or software that is required to operate the HMD in lab-based or field-based operations.

F.  Acceptance Testing

The contractor shall perform acceptance testing of the one assembled unit, and characterize performance against the Specifications.  The contractor shall verify,by test, compliance with  specifications:

1.  Functional/Mechanical:  1.3, 1.5, 1.7, 1.9

2.  Electrical:  All

3.  Optical:  3.1 thru 3.16

All other specifications may be verified by inspection, analysis, or demonstration.  Test result and measurement methods shall be documented in the HMD Acceptance Test Report.  A description of measurement methods should also include estimated total accuracy or uncertainty for each measurement.  The test report shall include key measurement equipment model numbers and calibration dates.  In addition the use of any software routines to facilitate data gathering shall be described in the report.  Any non-compliance from specifications shall be documented in the associated Acceptance Test Report.

The government shall be afforded the opportunity to witness any and all of the Acceptance Testing, but is not required to be in attendance for test conduction.

3.0    Milestones and Reviews

The contractor shall meet the following milestones and participate in the following meetings and reviews: 

A.  Project Management Submission (Resource planning and schedule), which is required within 3 weeks from contract start 

B.  Conceptual Design Review (CoDR), which is required within 90 days from contract start.  The CoDR shall be conducted as a telecon or face-to-face meeting at the contractor’s location. 
C.  Proof-of-Concept Plan submission, if necessary, which must be provided by CoDR date.

D.  Preliminary Design Review (PDR), which is required within 8 months from contract start  PDR shall be a face-to-face meeting at NASA. 

E.  Written monthly technical report (refer to H.6) 

F.  Monthly technical status telecon that is held on the 2nd week of every month. 

4.0 Hardware Deliverables

Upon completing the above Task Plan, the contractor shall provide the following hardware deliverables to the government: 

A.  One completely assembled and functioning HMD System that performs per the associated RFP Specification, with the exceptions noted from the Acceptance Test Report.

B.  Any unique GSE (hardware or software) that is required to operate item (a) in lab-based or field-based situations.

C.  A complete set of components, custom or off-the-shelf needed to assemble one additional HMD system.

Hardware deliverables are due at the end of the contract performance period, 12 months from start date.

5.0 Document Deliverables

The contractor shall supply the following document and data products and provide an electronic copy and applicable hard copy delivered to the designated NASA Contracting Officer Technical Representative (COTR).

Hard copies shall be delivered to:

NASA Glenn Research Center

COTR / Mike Lewis, M.S. 86-5

21000 Brookpark Road

Cleveland, OH 44135

Electronic copies shall be submitted to the following address:

Michael.J.Lewis@nasa.gov

Document deliverables shall be as follows: 
A.  Project Management. Master  Schedule and resource planning. (Due 3 weeks after contract start date.)

B.   CoDR presentation, including any supporting documentation called out in Sec. 2.B (above)  Due within 90 day from contract start.)

C.  Proof-of-Concept Plan, if necessary.  (Due on or before the CoDR date.)

D.  PDR presentation, including any supporting documentation called out in Sec.2.D.7 (above)  (Due  within 8 months from contract start.)

E.  Preliminary Oxygen Compatibility Analysis, as specified in Sec. 2.D.6 (above) (Due on or before the PDR date.)

F.  Acceptance Test Report as described in Sec. 2.F (above)   (Due at the completion of the contract.)

6.0 The Government shall provide the following items:  

A.  Current EVA HMD designs concepts and unique implementation issues for Constellation Space Suit Element (CSSE).  Reference document ETDP-EVA-PCAI-0005, “EVA HMD Trade Study”.  This documentation will be provided after contract award..

B.  Relevant assembly and detailed mechanical drawings of the ILC Dover Mark 

III Suit.  Assembly drawings and detailed mechanical drawing will be provided upon contract start.

C.  All relevant electronic schematics and documentation of the ILC Dover Mark 

     III Suit.  Electronic schematics and associated electrical drawings will be

     provided after contract award.

NOTE:  Items b and c are considered Export Controlled Data.  Contractor must comply with contract Clause 1852.225-70 EXPORT LICENSES (February 2000).

D.  Access to the fully assembled ILC Dover Mark III Suit and inspection of its

     components, and access to the Constellation EVA Prototype Suit Development 

     Facilities will be available after contract award if requested.   Access will be

made available at NASA Johnson Space Center during the  year except the months of   September or December.   Access must be requested a minimum of one month prior to trip.

7.0 Period of Performance

The period of performance for this delivery order is 12 months from the contract start date.




Page 7 of  7

