Ares I Instrument Unit RFI


NASA/MSFC is hereby requesting information for Crew Launch Vehicle (CLV), Upper Stage, Command, Control, and Data Handling (CCDH) hardware & software.  CCDH provides all the equipment necessary to navigate, guide and control the vehicle, transfer and process data; as well as vehicle operations/telemetry data; and instrumentation for monitoring the vehicle and its performance. This notice pertains to Line Replaceable Units (LRUs) that can serve as processing/computing building blocks for the Upper Stage CCDH and are adaptable to launch vehicle avionics architectures.   This system must support a highly reliable manned space craft.
A prime example of what this RFI solicits is the backplanes (internal card to card communications) for the US computers.  The NASA Design Team is considering three viable options:  VME, cPCI, or custom/proprietary backplane.  The Government's design goal of an "Open Systems" solution would be significantly hindered by the usage of proprietary backplanes; however, should a proprietary solution be deemed to have significant technical merit, that solution would not be ruled out at this time.  Potential offerors are advised that any upcoming solicitations may include strict guidance that would limit or discourage such proprietary solutions.
I. CCDH Avionics Architecture

Of particular interest is information or concepts that address CCDH avionics architectures that are two fault tolerant where no two failures result in mission failure or loss of crew.  The current CLV Project Requirement for fault tolerance is “The CLV shall provide two fault tolerance to catastrophic hazards except for areas approved to use DFMR (Design for Minimum Risk – reference NPR 8705.2, "Human-Rating Requirements for Space Systems"). The fault tolerance must be achieved w/o the use of emergency operations or emergency systems [abort system]." Based on this requirement the CCDH avionics architecture must still be capable of performing critical function after the second failure primarily focusing on support of a safe CEV abort.

· Supports detection, isolation, and containment of vehicle subsystem faults at the LRU level or lower.

· Incorporate design features which provide scalability for achieving higher or lower levels of fault tolerance.
· Support evolution and adaptation to follow-on Exploration launch vehicles. 
· Incorporate design features which provide for the block insertion of modular upgrades, without changing the fundamental design or operational characteristics of the architecture.

· Support common communications protocols and interoperability.
· Have hardware components that meet or exceed a Technology Readiness Level (TRL) of 6, or are at a high TRL 5 with a defined migration path to a TRL 6. TRL 6 is interpreted as a system/subsystem model or prototype demonstration in a relevant environment.

II. Flight Computers

This request seeks information on flight computer solutions that can support the critical, real-time CCDH flight control and high throughput command and telemetry functions.  Desired characteristics include: 

1. Supports Criticality Levels 1 and 2 for flight control and other critical functions and 3 for all other functions.
Criticality Category:
Crit 1: Single failure point resulting in loss of life or carrier vehicle

Crit 2: Single failure point of payload/experiment hardware resulting in loss of carrier vehicle mission

Crit 3:  All others

2. Easily implemented in the CCDH Avionics Architecture. Requested information should address:
a. Redundancy Management Methods (Crit 1 and Crit 2 levels only)
· Data Management – data sharing and validation between redundant elements
· Redundant elements may be from 2 to 5 in number
· Voting schemes
· Inputs and Output voting

· Processor and algorithm voting

· Compatibility with the existence or lack of end effector level voting between redundant copies of commands

· Hardware or Software Implementation
· Synchronization methods used between redundant elements
· Implementation and rate of data synchronization

· Method of cross-strapping inputs, outputs, data busses, power, etc.
· Method of containment of faulty components

b. Failure detection, isolation, and recovery methods
c. Common cause mitigation

3. Provides high reliability and fault tolerance within the LRU. Information should include:

a. Internal Fault Tolerance level

b. Internal Failure detection and isolation

· Common cause mitigation

· FDIR schemes

c. Grade/Class of EEE parts, including up-screening
d. Reliability assessments

e. Internal Interfaces

· Fault tolerance

· Redundancy

4. Provides external interfaces that can support critical and non-critical functions. Information should include:

a. Type

· Capability to support legacy hardware and its associated I/O, such as MIL-STD-1553B

· Capability for modular insertion of new I/O technology without altering the basic design architecture of the flight computer

b. Quantity

c. Scalability 

d. Encryption

e. Error detection and correction.

f. Protocols supported

g. Total bandwidth supported across all I/O devices

5. Provides internal interfaces that can support critical and non-critical functions. Information should include:

a. Type

· Capability to support legacy hardware and its associated I/O, via chassis such as VME, compact PCI, etc.
· Capability for modular insertion of new internal technology (for processing, run-time data storage, long term data storage, etc. without altering the basic design architecture of the flight computer.)
b. Quantity of expansion slots, ports, etc.
c. Scalability 

d. Protocols supported

e. Total bandwidth available for communications between all internal devices

6. Provides highly reliable processors capable of performing the CCDH functions. Information should include:

a. Data Acquisition Capability (Scalability, precision, latency) 

b. Throughput 

c. Clocking Methods/Synchronization

d. Memory (Scalability, EDAC)

e. Processor (type, speed, cache)

f. Capability to support multiple processor boards(of similar or dissimilar type) within a LRU

g. Ability to support critical and non-critical data in the same physical LRU with appropriate partitioning to prevent corruption of the critical functions

h. Space radiation tolerance for the projected CLV earth-to-orbit mission and a viable upgrade path for longer orbital missions 

7. Provides for robust flight system engineering and validation. Information should include:

a. Emulator or Mathematical Model Availability for incorporation into a preexisting high fidelity avionics system model

· Modeling language used/supported
8. Provides for robust flight software. Information should include:
a. Operating Systems

b. Development/Debug tools

c. Compilers
d. External Debug/Test Interfaces

e. Flight Equivalent Units (FEUs) for certification of flight software
f. Emulator or Software Development System (SDS) Availability
9. Meets the physical and environmental characteristic requirements for a launch vehicle. Information should include:
a. Weight

b. Power

c. Thermal Control

d. Volume
e. Space radiation

f. Shock and vibration

g. Ventilation and corona

h. Humidity and condensation

i. EMI  

j. Long term storage (installed or uninstalled)

k. Lightning

10. Meets the life cycle requirements for the CLV. Information should include:
a. Listing of  Proprietary elements

b. Listing of  Open System elements

c. Availability of detailed design, verification, and manufacturing specifications for NASA use in LRU certification and generation of operational procedures

d. Description of expected production lifespan
· Include obsolescence and upgrade strategies 
· Up to six flight sets per year

e. Description of life cycle affordability and supportability strategy

· Include maintenance and logistics strategies

· Include Pre-Planned Product Improvement strategies 
III. Data Acquisition and Operational Instrumentation Electronics

NASA is interested in information on data acquisition units (DAUs) and Operational Instrumentation Electronics (OIEs) that can support the Upper Stage CCDH system. The DAUs and OIEs collect operational sensor data and perform the same function. The DAUs collect non-critical flight data and would provide collected data to the non-flight critical computers via a non-flight critical data bus interface. The OIEs collect critical flight data and would provide collected data to the flight critical computers via a flight critical data bus interface.  Information provided should include: 
1. How each DAU and OIE would support the collection of data from at least 200 sensors.
a. High rate data collection

b. Accelerometers

c. Rate sensors

d. Temp sensors

2. Minimum weight and volume

3. Built-In-Test and diagnostics

4. Low power consumption

5. Modularity and scalability to support follow-on applications with a greater number of sensors

6. Ease of reprogramming (with or without direct access) to change number and type of sensors, data collection rates, output rates

7. Maximum/Minimum data collection rates

8. Total data throughput available
9. Interfaces supported
IV. The following items should be addressed in the information provided for the above paragraphs:
1. Heritage of any existing components to include space qualification and flight history.

2. Listing of all relevant applications.
3. Detail all hardware and software components and engineering support originating or expected to originate from outside of the United States, and the nation of origin.

4. Functional Descriptions and Block Diagrams.

5. A list of related technologies and experience within your organization or company that would support the information provided above.

General Information and Responses
This RFI is being used to obtain information for planning purposes only and the Government does not presently intend to award a contract at this time. NASA will use the information obtained as a result of this RFI on a non-attribution basis.  As stipulated in FAR 15.201(e), responses to this notice are not considered offers and cannot be accepted by the Government to form a binding contract.   No solicitation exists; therefore, do not request a copy of the solicitation. If a solicitation is released it will be synopsized in FedBizOpps and on the NASA Acquisition Internet Service.  It is the potential offeror’s responsibility to monitor these sites for the release of any solicitation or synopsis.  This RFI is subject to FAR 52.215-3.

All responses should be provided in MS Word document format via electronic media on virus free Compact Disc. Font should be Times New Roman, size 12.  NASA is interested in several detailed areas in order to finalize the NASA design in an open environment to maximize competitive opportunities as well as the ability to re-compete in the future.  Therefore, utilization of existing material is encouraged and overall responses should not exceed 100 pages.  Also, since the Government will be developing requirements documents for the Instrument Unit solicitation in the near future, data which is restricted in any way is not allowed.   Materials submitted with any limiting markings will be returned to the vendors.
Please submit responses no later than November 17, 2006, to NASA/MSFC Procurement Office, Attn: PS40/Earl Pendley, Contracting Officer, Marshall Space Flight Center, AL 35812.  Additional questions should also be provided to Earl Pendley via e-mail: George.E.Pendley@nasa.gov.
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