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14
OPTION 3- STA SIMULATION SUPPORT

The Contractor shall provide engineering and technical support for astronaut training in a high fidelity airborne simulation of the Space Shuttle flight mission-landing phase.  The Contractor shall furnish all necessary resources for support services. 

Contractor operations shall include project management, hardware and software engineering, equipment operation, maintenance, drafting, and technical documentation.

The complement of aircraft requiring support services currently consists of four Gulfstream II business jets converted to STA.  

14.1
Scope of Work

The Contractor shall support operations conducted primarily at EFD and at TDY locations, as directed by NASA.

The Contractor shall provide support to the following simulation systems: 

(1)
The STA Advanced Digital Avionics System (ADAS), Heads Up Display (HUD), simulation components installed in the aircraft, and the ADAS replacement system.

(2)
STA Advanced Validation System (AVaS).

(3)
STA Automatic Test Equipment (ATE).

(4)
Other electronic systems/simulation systems as NASA may direct.  

14.2
Quality Management System

The Contractor QMS shall be compatible with the current JSC QMS, and in particular, those QMS processes used within the AOD.

14.2.1
Design Control

The Contractor shall conduct advanced systems engineering, planning, and design for software and hardware upgrades.  These include upgrades to existing systems or new hardware or software development.  The Contractor shall develop the necessary project cost and schedule estimates.  Baseline schedules and adjustments for each project shall be coordinated and approved by NASA.  See Section 14.5, Engineering Activities.  The Contractor shall integrate orbiter requirements to support astronaut training a minimum of 9 months before the associated launch.
14.2.2
Document and Data Control

14.2.2.1
Document Control

The Contractor shall as a minimum:

(1)
Prepare electrical schematics, wire lists, mechanical drawings, user's guides, interface control, and other documents as directed by NASA, in direct support of engineering design and maintenance activities associated with the contract.

(2)
Review, recommend, and provide changes needed to the preflight and flight operations procedures of the simulation system.

(3)
Develop and maintain procedures for recertification of all STA simulation hardware and software.  The Contractor shall maintain and analyze aircraft and non-aircraft simulation hardware and software.  The Contractor shall provide approved technical data to maintain this equipment.  

(4)
Maintain and update hardware and software documentation at the system level, sub-system level, and detail-design level to precisely reflect the currently used configurations and present any modifications at the appropriate design review.  Differences against previously baselined software shall be provided by the Contractor.   

14.2.2.2
Data Control

14.2.2.2.1
Data Reduction System  

The Contractor shall provide maintenance and operational support for STA simulation and data reduction systems.  The data reduction system shall be available daily to support STA operations.  

14.2.3
Process Control

14.2.3.1
System Operations
The Contractor shall configure and operate the AVaS and the ATE system.  

14.2.4
Inspection and Testing

14.2.4.1
General

The Contractor shall as a minimum:

(1)
Perform inspection and testing of simulation components.

(2)
Record all maintenance performed on the simulation components in the appropriate quality records in accordance with applicable technical data or WI.

(3)
Record all maintenance performed on the aircraft in the NASA aircraft maintenance data system in accordance with AOD 33851, Maintenance Action Form Work Instruction NASA Form 1671 and appropriate quality records in accordance with applicable technical data or WI.

(4)
Identify and report to NASA any discrepancy found in the AVaS and the ATE hardware or software.  The Contractor shall assist NASA personnel with the identification, analysis, and resolution of discrepancies.

14.2.4.2
Acceptance Test Procedures 

The Contractor shall develop and maintain hardware and software Acceptance Test Procedures (ATP) in accordance with DRL item 1.

14.2.4.3
System Integration 

The Contractor shall perform integration of hardware to STA simulation systems during aircraft inspections or modifications.  The overall priority of each task and need date will be defined by NASA.

14.2.4.4
Production Inspections

Defined in Appendix A, Definitions. 

14.2.4.4.1
Hardware Production Inspections

The Contractor shall designate personnel who shall perform the duties of Production Inspectors (PI) and are responsible to the QC Office.  PI’s shall be actively involved in the hardware certification, re-certification, trouble shooting and repair processes.  Duties shall include as a minimum:
(1)
Conduct peer reviews/code walk-throughs and participate with NASA in hardware requirements reviews, hardware design reviews, system design reviews, preliminary design reviews, critical design reviews, test requirements reviews, and flight readiness reviews or any subset of these selected by NASA.

(2)
Perform inspections of quality procedures, processes, and change requests.
(3)
Perform tool control inventory inspections.

(4)
Perform inspection of quality records.

(5)
Monitor filing and currency of technical publications. 

(6)
Perform operational tests/checks on equipment in accordance with the applicable technical data.

(7)
Brief management on system status for aircraft in-flight operational checks in accordance with AOD 33824, Functional Check Flights and Operational Checks.  

(8)
Perform production inspections as identified in AOD 33817, Mandatory Inspection Points and all critical tasks identified by the Preventative Maintenance Program.

(9)
Perform production inspections on all major changes to the simulation systems.  

(10)
Contact the QC Office and NASA QA for mandatory inspections as required.

14.2.4.4.2
Software Production Inspections 

The Contractor shall designate personnel who shall perform the duties of Software Production Inspectors (PI) and are responsible to the QA Office.  The PI’s shall be actively involved in software certification, re-certification, troubleshooting and repair processes.  Duties shall include as a minimum:
(1) Conduct peer reviews/code walk-throughs and participate with NASA in software requirements reviews, software design reviews, system design reviews, preliminary design reviews, critical design reviews, test requirements reviews, and flight readiness reviews or any subset of these selected by NASA. 

(2)
Perform inspections of quality procedures, processes, and change requests.
(3)
Perform inspection of quality records.

(4)
Monitor filing and currency of technical documentation. 
(5)
Perform operational tests/checks on software in accordance with the applicable technical data.

(6)
Brief management on system status for aircraft in-flight operational checks in accordance with AOD 33824, Functional Check Flights and Operational Checks.  

(7)
Perform production inspections on all major changes to the simulation systems.  

(8)
Contact the QC Office and NASA QA for mandatory inspections when required by the COM.

14.2.5
Control of Monitoring and Measuring Devices (ISO 4-11)
The Contractor shall establish and maintain procedures for the Control of Monitoring and Measuring Devices for the STA simulation and related components in accordance with  JSC SLP-4.11, Control of Monitoring and Measuring Devices.  
14.2.6
Inspection and Test Status (ISO 4.12)
The Contractor shall establish and maintain control procedures for inspection, measuring and test equipment in accordance JSC SLP-4.12, Inspection and Test Statuswith .  
  

14.2.7
Control of Quality Records
See Section 4.16.

14.2.8
Process Measurement Improvement

The Contractor shall provide Process Measurement and Improvement procedures as required by JSC SLP 4.20, Process Measurement and Improvement.
14.3 
Management Activities

The Contractor shall exercise management, operational control, and retain full responsibility for performance requirements set forth in this option.  The Contractor shall be responsible for reporting activities and progress as indicated in this option and any other reports directed by the CO/COTR.

14.3.1
Documents

The Contractor shall establish, maintain and implement the documents indicated below in accordance with AOD 33803, Document and Data Management,, Revision C 
.
(1)
Acceptance Test Procedure in accordance with DRL item 1. 

(2)
Contractor’s Operations Manual (COM) in accordance with DRL item 5.

(3)
Software Design Specification in accordance with DRL item 18. 

14.4
Maintenance Activities

The Contractor shall perform maintenance of the STA simulation systems at all operating locations.  

14.4.1
Maintenance Plan

The Contractor shall establish a preventive maintenance plan for the ADAS, AVaS, and ATE related STA equipment to assure proper operation of all equipment and availability of operational spares.  

14.4.2
STA Simulation Systems Repair

The Contractor shall provide STA simulation systems repair in accordance with “real time” developed NASA technical data.  

14.4.3
AVaS, ATE, and Development System Maintenance and Operations

The Contractor shall maintain and operate the AVaS and the ATE laboratory and support requirements definition, design, implementation and validation of the real-time AVaS and the ATE engineering laboratory.  The Contractor shall as a minimum:

(1)
Maintain the existing hardware and computational components. 

(2)
Perform daily checkout simulation runs on both facilities.

(3)
Investigate hardware anomalies and failures within 24 hours and present a recommended action plan to NASA within 48 hours. 

(4)
Prepare an AVaS/ATE utilization plan for supporting major hardware modification to minimize the impact on the day-to-day operations. 

(5)
Establish and maintain a database to track the systems hardware.  As a minimum, it must include location, status, operating time, and failure history for all major components.  

14.5
Engineering Activities

14.5.1
Design Control

14.5.1.1
Systems Engineering and Analysis

The Contractor shall provide system engineering and analysis.  Systems engineering support includes integrated planning, specification development, configuration management, problem resolution, analyses of safety, maintainability, compatibility, and associated documentation.  Support systems include all equipment and software required to develop, maintain, test, and certify the STA avionics systems.  The Contractor shall, as a minimum, monitor and report to NASA on the following:

(1)
Restrictions on hardware capacities to handle input and output data channels.

(2)
System limitations to handle future system growth and upgrade requirements.

(3)
Available cycle time and memory for future software growth.

(4)
Any other system limitation.

(5)
Obsolete components that reduce overall system performance, scarce/non-repairable items/components, and recommend current technology replacement components.  Vendors shall support replacement components for 5 years.

(6)
Component spares requirements.

(7)
A trend analysis report shall be provided as directed by NASA.
14.5.1.1.1
Engineering and Safety Analysis

The Contractor shall conduct engineering and safety analysis.  These analyses shall cover both hardware and software systems and are used to evaluate system performance and establish operational limits and constraints.  The Contractor shall perform make or buy studies, design, fabrication or acquisition, and installation of modifications or additions to the STA simulation systems.  The Contractor shall provide cost and schedule impacts to the CO/COTR.

14.5.1.1.2
Failure Modes and Effects Analysis

The Contractor shall conduct Failure Modes and Effects analyses on all STA hardware modifications and associated software modifications pertaining to the safe operation of systems or aircraft.  These analyses shall include as a minimum:  software modifications that affect simulation exit timing, failure monitoring, disengagement, or safety of flight.  The Contractor shall make design recommendations to the CO/COTR.

14.5.1.1.3
Anomaly Diagnosis

The Contractor shall identify and report to NASA any discrepancy found in the AVaS and the ATE hardware or software.  The Contractor shall assist with the identification, analysis, and resolution of discrepancies when directed by NASA personnel.  The Contractor shall as a minimum:

(1)
Provide immediate hardware support when anomalies impact acceptance tests of hardware and software, time critical hardware troubleshooting, demonstrations, or other operational support requirements.  The Contractor shall support hardware troubleshooting on a priority basis when directed by NASA.

(2)
Track all applicable hardware discrepancies detected on the STA using the aircraft maintenance database in accordance with AOD 33851, NASA Form 1671, Maintenance Action Form. 
(3)
Generate and track all software discrepancies detected on STA or on STA components using the AOD Discrepancy Notice (DN) database in accordance with AOD 33814, STA Discrepancy Notice Program.   
(4)
Establish and maintain procedures for tracking hardware components and component discrepancies not covered in AOD 33851, subject to NASA approval.  A discrepancy shall be closed out as directed by NASA.
14.5.1.2
Service Changes

The Contractor shall generate and maintain CCPD, Engineering Orders (EO), STA Engineering Work Orders (SEWO), Software Change Requests (SCR), and EWO’s needed to support software/hardware engineering modifications or evaluations.  The Contractor shall develop test requirements and define parameters necessary to verify and certify software and hardware operation.  The Contractor shall prepare and present briefings to explain the associated requirements, designs, and test philosophy.  Each form shall be completed with attendant supporting data.  The Contractor shall perform the duties identified in:

(1)
AOD 33839, Configuration Control. 

(2)
AOD 33888, STA Engineering Order. 

(3)
AOD 33818, STA Engineering Work Order. 

(4)
AOD 33844, STA Software Change Requests.

(5)
AOD 33842, Preparation of Engineering Work Orders. 

14.5.1.3
Hardware Engineering  
The Contractor shall provide engineering support for avionics and display systems.  The Contractor shall perform engineering and technical support for the planning, acquisition, and integration of new or upgraded hardware systems and associated software in accordance with AOD 33812, STA Hardware Development.   The Contractor shall as a minimum:

(1)
Perform requirements analysis, design, development, and develop test requirements for STA simulation hardware, ground support hardware, and component hardware.    

(2)
Define technical requirements necessary to verify and certify hardware, and support systems, perform integration testing, develop detailed acceptance test procedures, and conduct acceptance tests.

(3)
Provide minutes for all the hardware requirements reviews, critical design reviews, preliminary design reviews, and delta design reviews.  The Contractor shall keep a record of all reviews and documents produced for each hardware delivery.   Minutes of all reviews shall be e-mailed to applicable NASA personnel.   Acceptance test reports shall be delivered to applicable NASA personnel. 

(4) Maintain and control the configuration of the STA hardware components at all times.  All updates to the baseline configuration shall be documented in accordance with AOD 33812, STA Hardware Development.  The Contractor shall verify and maintain configuration control of all on-going changes to the hardware.

14.5.1.3.1
Development Planning

The Contractor shall supply engineering analyses for hardware system changes.  The Contractor shall provide design recommendations and cost and schedule assessments to the CO/COTR.  

· Low-level I/O operations via multi-processor bus interfaces

· STA-Specific Autopilot

· STA-Specific Displays (MEDS vs. non-MEDS)

· STA-Specific Preflight Test Software

· Data typing and Representation for Floating Point Computations

· STA Filter Calculator Support Utility

· Avionics bus interfaces for Mil-Std-1553B, Arinc-429, -561, -568 as used in AVaS, ADAS

· ADAS vs. MEDS MFP implementations of Arinc and 1553B interfaces

· Analog-Digital Conversions for STA-Specific Interfaces and Simulation of G-II

· G-II Simulation Characteristics / RQT Experience

· AVaS Facility operations / System “Personalities” (such as program loading)

· STA Hangar Queen Software Configuration – Special purpose

· MEDS MFP Software- Shuttle reuse vs. in-house development

· MEDS MFP Configuration Management and Control Software – Complex

· MEDS DPS Software

· MEDS Flight Instruments Software

· MEDS MFP-MDU Interfacing

· Software to test and verify hardware interfaces

· Software for CPU self-tests

· Real-time checksum calculation

· Run-time Executive tailoring to STA Hardware CPU Boards

· STA Software Development Environment Processes, scripts, tool interfaces, licensing, configuration management, tailored to specific STA needs and NASA procedures

STA Hardware Critical Knowledge Areas

This is knowledge that can only be gained through years of on-the-job training and mentoring by other experienced STA Hardware Engineers or Technicians.  An average of about 6 months would be needed for a new person to become productive in one of these areas if supervised and instructed by someone else who is thoroughly knowledgeable in that area.  Each critical skill listed below must be supported by two or more individuals each with at least one years experiance.

· The Advanced Head UP Display (AHUD) system

· The HUD Advanced Pilot Display Unit Electronics System

· The HUD Holographic combiners

· The HUD Optic cells

· The HUD Pilot Display Unit

· The HUD Camera system

· The In-flight HUD Alignment Device

· The ADAS Printer Plotter system

· The Micro Programmable Display Generator

· The Data Storage Unit

· The Multi-function Processor Computational Unit

· The Multi-function Processor Input/Output Unit 

· Multi-function Electronic Display System  (MEDS)

· The MEDS Multi-function Display System (MDU)

· The MDU Loader system

· The MEDS interface

· The MEDS Keyboard

· The Advanced Validation System (AVaS)

· The AVaS Cockpit station

· The Automatic Test Equipment (ATE) system

· The Servo Interlock Control Unit

· The Rotational Hand Controller

· The STA 1553 serial buss

· The 1553 interface protocols

· The STA 429 buss interface

· ARINC 429 Communication protocols

· The STA ADAS Pallet

· The Syncro to DC Converter system

· The ADAS Status Panel

· The ADAS Data Entry Panel

· The ADAS Mode Select Panel

· The HUD Camera VCR

· The HUD Solid State Video Recorder

· The ADAS Cockpit Instruments

· The ADAS Rate Gyros

STA Hardware Support Skills

This is knowledge that can only be gained through years of on-the-job training and mentoring by other experienced STA Hardware Engineers or Technicians.  An average of about 6 months would be needed for a new person to become productive in one of these areas if supervised and instructed by someone else who is thoroughly knowledgeable in that area.  

· Sun Systems software development computers

· Support of the NT Servers

· The Multi-Function Processor Offline development system

· The ATE Parallel Test Fixture system

Data Base system

14.5.1.4
Software Engineering

The Contractor shall provide software engineering, development, and maintenance support for the STA simulation, simulation support systems, firmware, and information systems in accordance with AOD 33811, STA Software Development.  The Contractor shall as a minimum:

(1)
Perform requirements analysis, design, development, and develop test requirements for STA simulation software, ground support software, data reduction software, and pre-flight software.    

(2)
Define parameters necessary to verify and certify hardware, software and support systems, conduct unit testing, integration testing, develop detailed acceptance test procedures, and conduct acceptance tests.

(3)
Provide minutes for all the software development reviews.  The Contractor shall keep a record of all reviews and documents produced for each software delivery.  The Contractor shall deliver to NASA one copy of the minutes of all reviews, the software metrics, and the software test report. 

(4)
Provide the software metrics for each software module created or modified.  These metrics shall include, but are not limited to, McCabe's complexity measure, the number of lines of code in each module; and the total number of lines created, modified, or deleted for the specific software release.  

(5)
Maintain and control the configuration of the STA simulation software at all times.  All updates to the baseline configuration shall be documented in accordance with AOD 33811, STA Software Development.  The Contractor shall verify and maintain configuration control of all on-going changes to the software.

(6)
Provide Software Design Specifications in accordance with DRL item 18.

14.5.1.4.1
Administration of  Software Development Systems

The Contractor shall configure, purchase, and maintain administration systems for the software development process.  This includes, as a minimum, maintaining:

(1)
Users accounts.

(2)
Operating systems updates.

(3)
STA Local Area Network (LAN) client server integration.

(4)
Backup procedures.

(5)
Configuration control procedures.

(6)
User Assistance (Help Desk).

14.6
Logistic Activities

The Contractor shall maintain an inventory of test equipment and component spares to maintain and repair all STA simulation equipment in NAMIS.  See Section 9, Logistics Activities.

14.7
Personnel Requirements

The Contractor shall perform onboard in-flight observation as required.  

14.7.1
Engineering Support Personnel

14.7.1.1
Hardware Development Engineers

The Contractor shall provide personnel who shall perform Hardware Development Engineering services.  
(1) Qualification:

(a)
Shall have at least 5 years experience with aircraft simulation hardware.

(b)
Shall have working knowledge of HUD systems and experience in the design, development, and maintenance of high voltage display systems.

(c)
Shall have working knowledge of STA simulation systems including the Multi-function Processor Computational Unit and the Multi-function Processor Input/Output Unit.

(d)
Personnel shall have working knowledge of the MEDS Multi-function Display System.

(e)
Personnel shall have working knowledge of AVaS and the ATE system.

(f)
Receive the applicable training identified in Section 11.4.

(2)
Certification:  Hold an aerospace, mathematical, mechanical/electrical engineering degree from an accredited college or university prior to employment.

14.7.1.2
Software Development Engineers

The Contractor shall provide personnel who shall perform Software Development Engineering services.  

(1)
Qualification:

(a)
Shall have at least 5 years experience with aircraft simulation software.
(b)
Shall have working knowledge of Shuttle Guidance, Navigation and Display Systems.

(c)
Shall have a working knowledge of Model Following Control Laws.

(d)
Shall understand Navigation Control Laws and understand the difference between a Kalman filter and a Complementary Filter.

(e)
Shall understand lead/lag, wash/in, wash/out, feed/forward, lag and body bending filters.

(f)
Shall understand Shuttle Equations of Motion.

(g)
Shall be able to update Shuttle aerodynamic tables.
(h)
Shall have at least three years engineering experience with software development for jet aircraft,

Versed in assembly, Ada, C, and C++ programming languages.

(Note-  Not necessary to list every experience requirement in the SOW, minimum)

STA Software Related Skills (Academics)  

These are skills that can be learned from academic / vendor courses and enhanced through on-the-job application.

Ada or similar HLL (Pascal)

Other HLLs (Fortran, C,C++, Java)

S/W Engineering methods and Documentation

RTSA, ADARTS, SD, OOA, OOD

Architectures, STD, timing, IPC

Assembler experience

Experience with real-time;  multi-tasking

Rate-monotonic scheduling analysis and design

VME Bus systems

Multi-processor systems

PowerPC SBC’s

EEPROM / RAM usage and mapping

High - Low level interfacing, bit / byte level data representations

Device Drivers and ISR’s

1553B bus systems or similar

Binary File Formats, S-Records, Quelo

Networking, Ethernet

Unix Development Environments

Scripts Csh, etc.

File Systems, directory structures

License mgrs, admin things

SCCS, CM tools

Windows-NT Development Environments

Use of MS-Office Tools

Shall be able to program interfaces with all types of complex aircraft to avionics interfaces. 

(i)
Shall receive the applicable training identified in Section 11.4. 

(2)
Certification:  Hold an aerospace, computer science, mathematical, mechanical/electrical engineering degree from an accredited college or university prior to employment.

14.7.2
Logistics Support Personnel

See Section 11.

14.7.3
Quality Control Support Personnel

14.7.3.1
Hardware Production Inspectors

The Contractor shall designate personnel who shall perform the additionalduties identified in Section 14.3.4.1.
(1)
Qualification:  Shall have at least 3 years experience maintaining avionics hardware.

(2)
Certification:  A Federal Communication Commission (FCC) license is desired.
14.7.3.2
Software Production Inspectors

The Contractor shall designate personnel who shall perform the additionalduties identified in Section 14.3.4.2.
(1)
Qualification:  Shall have at least 3 years experience maintaining systems software.

(2)
Certification:  None.

14.7.4
Support Personnel

14.7.4.1
Field Maintenance Technicians

The Contractor shall provide personnel who shall perform the duties identified in Section 14.4.  
(1)
Qualification:  Shall have at least 3 years experience maintaining simulation hardware. 

(2) Certification:  Federal Communication Commission (FCC) license or a FAA “A” certificate in accordance with FAA FAR Part 65 is desired.

A14
DFRC-  OPTION 3- STA SIMULATION SUPPORT, CENTER UNIQUE

Not Applicable.
B14
LaRC-  OPTION 3- STA SIMULATION SUPPORT, CENTER UNIQUE

Not Applicable.
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