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1.1
INTRODUCTION

Section 1 of this Statement of Work (SOW) defines the Completion Form scope of work and provides a summary of the FCSDC technical effort.  Section 2 provides detailed descriptions of the completion form technical task requirements to be performed.  Section 3 defines functions that are general in nature and are considered common to all major functional areas.

1.2
SCOPE

The FCSDC Completion Form SOW contains the requirements, deliverables, and schedules necessary to provide technical task support to all institutions identified as responsible for each element of the Work Breakdown Structure (WBS). This includes the requirement to provide management, technical and administrative manpower, and facilities, equipment, and material necessary for accomplishing this support function. These requirements apply to all current and future programs involving the Space Shuttle and International Space Station programs.  Where tasks are related to manifests, the latest manifest as of task start date is applicable.  Updates and subsequent manifests which affect cost, schedule, or task requirements shall be impacted for effect and contract changes implemented, as necessary, where documents are cited and the latest revision of the document at task start is applicable.  Updates and change subsequent to the start date which affect cost, schedule, or task requirements must, also, be impacted for effect and contract changes implemented, as necessary.  All references to the WBS have been deleted, a WBS/SOW matrix can be found in JE Document # SHI-FCSDC-E0001.
The activities of the FCSD are located at and near the NASA Johnson Space Center (JSC) in Houston, Texas. Technical activities are currently performed in JSC building J9AIJ9B, Space Vehicle Mockup Facility (SVMF), the Mockup and Trainer Support Shop, the Sonny Carter Training Facility (SCTF) Neutral Buoyancy Laboratory (NBL) and J220, Mockup Assembly and Support Area.  Some engineering and management personnel are currently housed on site.  Off‑site facilities may be required for activities consisting of technical interchange, planning and management activities, research planning, performance and analysis, project management, design/drafting.  This may entail maintaining a Crew Compartment Configuration Drawing production archival, operating a Decal Laboratory and Lighting Laboratory, and providing warehousing for temporary storage of mockups and training articles, and secured (bonded) storage for flight hardware components and materials and mission logistics hardware complements.

1.3
SUMMARY DESCRIPTION

The engineering, scientific, analytical, test and evaluation, integration and operations support capabilities of the designated responsible institutions provide a broad multidisciplinary technical resource which supports technical requirements from organizations both within and outside the Johnson Space Center. These include elements internal to the Space and Life Sciences Directorate, the Engineering Directorate, the Mission Operations Directorate, the Flight Crew Operations Directorate, the Program Offices, the Public Affairs Office, other NASA centers, international partners/organizations, other agencies, the scientific community, professional societies and commercial industries. Technical and schedule requirements are provided by sponsoring organizations and are sensitive to such factors as program I notifications, test and evaluation anomalies, technology changes and flight schedules.

2.0
COMPLETION FORM TASKS

2.1

FLIGHT HARDWARE

The contractor shall provide project management for the Exhibit A tasks documented in 2.1.  The contractor shall identify one or more individuals for each task to perform as project manager and subsystem manager and make such list available to the responsible institution.   The contractor shall be responsible for conducting design reviews, configuration management control, coordinating test, fabrication, evaluations, flight hardware delivery, and performing special studies/analyses as defined in the requirements or added to each task, per the TD process. 
2.1.1

DECAL, PLACARDS, GRAPHICS

2.1.1.1

TASK DESCRIPTION

The contractor shall provide flight qualified and non-flight decals, placards, and graphics for NASA’s Space Shuttle, International Space Station (ISS), and related programs/spacecraft, including prototypes and training items for mockups, trainers, and engineering evaluations.  This task includes scheduling, production, and technical and delivery coordination.  Typical decals/placards/graphics materials/processes include:

	Photosensitive Products
	Screen Print

	
	Gerber Edge

	Gerber Vinyl
	Canon Copies

	Canon Graphics
	Laminating

	Omni Transfer
	Merlin Decals

	Laser Print
	Camera Work

	Decal Mounting
	Die Punch

	Screen Making
	Computer Graphics

	Computer Artwork
	Color Anodized Products



  Intermec Barcode

2.1.1.2

TASK REQUIREMENTS

2.1.1.2.1
General Requirements

The contractor shall produce flight and non-flight specific [(e.g., any decal not defined by the Crew Compartment Configuration Drawings (CCCD) or Space Station Configuration Drawings (SSCCD)] decals/placards/graphics upon receipt of a NASA approved JSC form 733, DDPF Support Request.  CCCD’s and SSCCD’s shall automatically initiate production of flight-specific decals/placards/graphics for which NASA approval is not required.

All flight-qualified decals/placards/graphics require a released engineering drawing from the decal requester.  Non-flight decals require proper and adequate decal production information or a drawing from the decal requester.

Non-flight specific decals/placards/graphics shall be produced in accordance with requirements and specifications on the JSC form 733 and associated engineering drawings or production information supplied by the requester.

2.1.1.2.2
Enable Facility

The contractor shall operate a Decal Design and Production Facility (DDPF) and associated Government-furnished equipment (GFE) and maintain its operational readiness with supplies of GFE materials to facilitate providing the decals, placards, and graphics products defined below.

The contractor shall operate the DDPF in accordance with the documents identified in the Applicable Documents Section of this SOW and the DDPF Standard Operational Procedures (SOP).

2.1.1.2.3
Flight Specific Requirements

The contractor shall provide all Shuttle and ISS flight training, mission specific decals/ placards/graphics in accordance with the applicable CCCDs and the SSCCDs.  The contractor shall provide  production capacity (Mod 175 dated 5/10/00) for the following number of flights during the described periods:

Oct. 1, 1997 - April 30, 1998
4-6 Shuttle Flights plus an ISS Flight ‘2A’ (Node 1)

May 1, 1998  - April 30, 2001  18-22 Shuttle Flights plus 8-12 ISS Flights (2A.1-UF1) (Mod #175, dated 5/10/00)- 

2.1.1.2.4
Non Flight-Specific Decals

The contractor shall provide 24,250 to 58,700 non flight-specific (i.e., not defined by CCCD or SSCCD) flight qualified and non-flight decals/placards/graphics from October 1, 1995, until April 30, 1998, for the Space Shuttle Program, ISS Program, and related other programs/spacecraft.  The staffing and resources for this shall be sufficient to support the following:
Oct. 1, 1997 - April 30, 1998


 6,000 - 13,200

May 1, 1998 - Sept. 30, 1998


4,300 - 9,500

Oct. 1, 1998 - Sept. 30, 1999


62,000 - 85,700

Oct. 1, 1999 - Sept. 30, 2000


62,000 - 85,700

Oct. 1, 2000 - 30 April 2001


36,200 - 50,000

Mod#175, dated 5/10/00)

2.1.1.2.5
Color Metalphoto Products

The contractor shall produce 500 Metalphoto Utility Coding Labels per quarter for the ISS Program as specified on JSC form 733, Support Request for Decals, and customer provided drawings.

2.1.1.2.6
ISS Extravehicular Activity (EVA) Placards

The contractor shall produce a maximum of 50 ISS EVA assembled placards with backplate assembly every 30 days as specified on JSC form 733, Support Request for Decals, and customer provided drawings.  Each assembled placard shall consist of a metalphoto decal mounted on a color anodized aluminum backplate.

2.1.1.2.7
Decal Process Document and Catalog

The contractor shall maintain and update a Decal Process Document and Catalog, which defines DDPF processes and capabilities, and defines those standardized decals that can be ordered by Shuttle, Space Station, and other users.  The contractor shall review the document every 90 days, and update as required.  The contractor shall make the most cost-effective use of the Internet.

2.1.1.2.8
Documentation Deliverables

The contractor shall provide copies to NASA of delivery paperwork (identifying the date that items were delivered) for all decals/placards/graphics.  These copies shall be delivered to NASA for the previous month’s work within 15 working days after the completion of that month.

2.1.1.2.9
Safety and Health

The contractor shall ensure the protection of personnel, property, equipment, and the environment in contractor products and activities generated in support of institutional and space flight program objectives as stated in the Statement of Work (SOW), 3.6.2.

2.1.1.2.10
Reliability

The contractor shall maintain a reliability activity consistent with the requirements for JSC-sponsored flight hardware or JSC-modified flight hardware as described in the various functional areas of the SOW, 3.6.3.

2.1.1.2.11
Quality Assurance

The contractor shall implement and maintain a quality assurance program in accordance with NHB 5300.4(1B), “Quality Program Provisions for Aeronautical and Space System Contractors,” and comply with Quality Assurance identified in the general SOW, 3.6.4.

The contractor shall provide a system for the reporting of all problems (failures and unsatisfactory condition reports) and the establishment of corrective action for all problems concerning flight and certification hardware, GSE for which the contractor is cognizant, and spare hardware as indicated in the Statement of Work under Quality Assurance.  Reporting of problems shall be as directed in DRD QA-002, DRL number 41.

2.1.1.3

END PRODUCTS/DELIVERABLES REQUIRED

End products are defined in 2.1.1.2.2 - Enable Facility, 2.1.1.2.3 - Flight Specific Requirements, 2.1.1.2.4 - Non Flight-Specific Decals, 2.1.1.2.5 - Color Metalphoto Products, 2.1.1.2.6 - ISS Extravehicular Activity (EVA) Placards, 2.1.1.2.7 - Decal Process Document and Catalog, and 2.1.1.2.8 - Documentation Deliverables.

2.1.1.4

GOVERNMENT PROVIDED SERVICES

Reference section for services

2.1.1.5

SCHEDULE REQUIREMENTS

Flight specific decals shall be delivered in accordance with Shuttle and Station program milestones and need dates for CCCD or SSCCD drawings or revisions released up to 7 calendar days prior to launch.  The exception to this will require a properly approved Configuration Control Board Directive (CCBD) by the appropriate program office.

The delivery schedule of non flight-specific decals including those for mockups and trainers shall be based on a negotiated and agreed upon date between the contractor and the requester as documented on the NASA approved JSC form 733.  Flight decal production will take priority over non-flight decals and the contractor may re-negotiate 733 delivery dates as required and approved by NASA FCSD.

2.1.1.6

APPLICABLE DOCUMENTS

See Applicable Document list in contract.

2.1.1.7

PERFORMANCE MEASUREMENT

Contractor performance evaluation shall be dependent on delivery of flight and non-flight decals, placards, and graphics per identified schedules controlled by mission milestones, any discrepancy reports written by authorized personnel, and evidence of proper documentation and configuration control.


2.1.2

ISS FLIGHT CREW EQUIPMENT

2.1.2.1

DIAGNOSTIC EQUIPMENT DEVELOPMENT Completed
2.1.2.1.1
TASK DESCRIPTION

Develop and provide diagnostic equipment (Battery Charger, Power Supply, Diagnostic Caddy, and Acoustic Meter) for the ISS program.

2.1.2.1.2
TASK REQUIREMENTS

2.1.2.1.2.1
The diagnostic equipment shall be developed and provided in accordance with requirements set forth in the End Item Specifications (EIS) and specification sheet, except where specified otherwise in this task.  Existing engineering/hardware/ drawings shall be used as appropriate such that costs are minimized.

2.1.2.1.2.2
Complete all remaining activities and the resulting review item disposition (RID) actions associated with the Critical Design Review (CDR).

2.1.2.1.2.3
Complete, in conjunction with Safety & Mission Assurance, hazard reports associated with the use of this hardware.  All hazards should be identified with associated controls, controls approved, and controls implemented.

2.1.2.1.2.4
Complete, in conjunction with Propulsion and Power Division (EP) tests to baseline the acceptability of the various charging configurations for FCSD hardware.  The contractor shall be responsible for providing technical assistance for final report development.

2.1.2.1.2.5
Produce training manual for these items.

2.1.2.1.2.6
Perform development tasks during this performance period as required such that major milestones through hardware delivery are accomplished:

· Complete fabrication of flight hardware
· Complete testing of flight hardware

· Complete fit check of flight hardware
· Complete hardware certification activities and obtain SMACAR approval

· Ship flight hardware

2.1.2.1.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.1.3.1
All deliverables shall meet requirements as stated in EIS.

2.1.2.1.3.2
Downgraded qualification units to Class III and configured to flight fidelity for training purposes.

2.1.2.1.3.3
Completed training manual.

2.1.2.1.3.4
Completed test reports and analyses according to requirements in certification plan (SMACAR).

2.1.2.1.3.5
Released drawings, SR&QA documentation.

2.1.2.1.3.6
One training unit and two flight units of each hardware item.

2.1.2.1.4
GOVERNMENT PROVIDED SERVICES.  Reference SOW.

2.1.2.1.5
SCHEDULE REQUIREMENTS

2.1.2.1.5.1
Complete flight hardware fabrication by 2/1/98.

2.1.2.1.5.2
Complete PPD battery test report by 12/15/97.

2.1.2.1.5.3
Complete training manual by 3/1/98.

2.1.2.1.5.4
Complete configuring qual unit for training by 3/8/98.

2.1.2.1.5.5
Complete testing of flight hardware by 4/1/98.

2.1.2.1.5.6
Complete test reports and analyses by 6/1/98.

2.1.2.1.5.7
Complete fit checks of hardware by 5/1/98.

2.1.2.1.5.8
Complete hardware certification and obtain SMACAR approval by 7/1/98.

2.1.2.1.5.9
Ship hardware for flight by 8/1/98.

2.1.2.1.6
APPLICABLE DOCUMENTS

· JSC-27164, End Item Specification for the ISS Battery Charger November 1995 release)

· JSC-27165, End Item Specification for the ISS DC Power Supply   (November 1995   release)

· JSC-27166, End Item Specification for the ISS Diagnostic Caddy (November 1995 release)

· Specification Sheet for the ISS Acoustic Meter (attached)

2.1.2.1.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.2

MAINTENANCE WORK AREA DEVELOPMENT COMPLETED
2.1.2.2.1
TASK DESCRIPTION

Develop and provide the Maintenance Work Area (MWA) for the ISS program.

2.1.2.2.2
TASK REQUIREMENTS

2.1.2.2.2.1
The MWA shall be provided in accordance with requirements set forth in the End Item Specification (EIS), except where specified otherwise in this task.  Existing engineering/hardware/drawings shall be used as appropriate such that costs are minimized.

2.1.2.2.2.2
Complete all remaining activities and resulting RID actions associated with the Critical Design Review (CDR).
2.1.2.2.2.2.1
Complete, in conjunction with Safety & Mission Assurance, hazard reports associated with the use of the hardware.  All hazards should be identified with associated controls, controls approved, and controls implemented.

2.1.2.2.2.2.2
Produce training manual for this hardware.

2.1.2.2.2.2.3
Perform development tasks during this performance period as required such that the following major milestones through hardware delivery are accomplished:

· Complete testing of flight hardware

· Complete fabrication of flight hardware

· Complete fit check of flight hardware

· Complete hardware certification activities and obtain SMACAR approval.

· Ship flight hardware

2.1.2.2.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.2.3.1
All deliverables shall meet requirements as stated in EIS.

2.1.2.2.3.2
Downgraded qualification unit to Class III and configured to flight fidelity for training purposes.

2.1.2.2.3.3
Completed test reports and analyses according to requirements in certification plan (SMACAR).

2.1.2.2.3.4
One training (downgraded qualification unit), and two flight units of each hardware item.
2.1.2.2.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.2.2.5
SCHEDULE REQUIREMENTS

2.1.2.2.5.1
Complete flight hardware fabrication by 2/1/98.

2.1.2.2.5.2
Complete qualification testing by 1/15/98.

2.1.2.2.5.3
Complete training manual by 3/1/98.

2.1.2.2.5.4
Complete configuring qual unit for training by 2/1/98.

2.1.2.2.5.5
Complete testing of flight hardware by 3/1/98.

2.1.2.2.5.6
Complete test reports and analyses by 6/1/98.

2.1.2.2.5.7
Complete fit checks of hardware by 6/1/98.

2.1.2.2.5.8
Complete hardware certification and obtain SMACAR approval by 7/1/98.

2.1.2.2.5.9
Ship hardware for flight by 8/1/98.

2.1.2.2.6
APPLICABLE DOCUMENTS

· JSC-27162, End Item Specification for the ISS Maintenance Work Area (Nov 1995 Release)

2.1.2.2.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.3

HOUSEKEEPING EQUIPMENT AND SUPPLIES DEVELOPMENT  Completed
2.1.2.3.1
TASK DESCRIPTION

Develop and provide housekeeping systems, including the wet/dry vacuum cleaner, assorted wipes and dispensers, and the portable trash receptacle assembly in support of the International Space Station (ISS).

2.1.2.3.2
TASK REQUIREMENTS

2.1.2.3.2.1
Accomplish development tasks and milestones for this performance period according to section 2.1.2.3.5.

2.1.2.3.2.2
Complete all remaining activities and resulting RID actions associated with the Critical Design Review (CDR).

2.1.2.3.2.2.1
Complete, in conjunction with Safety & Mission Assurance, hazard reports associated with the use of the hardware.  All hazards should be identified with associated controls, controls approved, and controls implemented.

2.1.2.3.2.2.2
Produce training manual for this hardware.

2.1.2.3.2.3
Perform other tasks during this performance period as required such that major milestones through hardware delivery are accomplished according to the following:

· Complete fabrication of flight hardware

· Complete flight unit acceptance testing

· Complete fit check of flight hardware

· Complete hardware certification activities and obtain SMACAR approval

· Deliver flight hardware ship-sets to NASA

2.1.2.3.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.3.3.1
Provide results of all tests listed in section 2.1.2.3.5 to the NASA-designated subsystems manager/engineer.

2.1.2.3.3.2
Downgraded qualification units to Class III and configured to flight fidelity for training purposes.

2.1.2.3.3.3
Provide the following hardware products during this performance period:

· One flight set (two wet/dry vacuum cleaners) and one back-up set (two  wet/dry vacuum cleaners)

· One flight set of consumable items (three packages of vacuum cleaner bags

· 36 detergent wipes cartridges

· 24 disinfectant wipes cartridges; six durable wipes cartridges

· 29 dry wipes packages

· One back-up set of flight consumable items (three packages of vacuum cleaner bags; 36 detergent wipes cartridges; 24 disinfectant wipes cartridges; six durable wipes cartridges; 29 dry wipes packages; five trash bag liners).

2.1.2.3.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.2.3.5
SCHEDULE REQUIREMENTS

Complete the following development tasks and milestones, and provide associated products by the dates indicated below:

VACUUM CLEANER  COMPLETED
· Flight Vacuum Cleaner Fabrication (4 units) - November 15, 1997

· Flight Vacuum Cleaner Bag Packages Fabrication (3 packages) - November 15, 1997

· Flight Backup Vacuum Cleaner Bag Packages Fabrication (3 packages) - November 

· 15, 1997

· Pre-delivery Acceptance of Vacuum Cleaner- December 15, 1997

· Pre-delivery Acceptance of Vacuum Cleaner Bag Packages - December 15, 1997

· Complete Training Manual - 2/1/98

· Complete Configured Qual Unit for Training - 2/1/98

· Complete Hardware Certification and Obtain SMACAR Approval by 3/1/98

· Complete Fit Check by 6/1/98

· Delivery of Flight Unit to KSC - August 1, 1998

WIPES AND DISPENSERS  COMPLETED
· Flight Detergent Wipe Cartridges Fabrication (36) - 6/15/98

· Flight Backup Detergent Wipe Cartridges Fabrication (36) - 6/15/98

· Flight Disinfectant Wipe Cartridges (24) - 6/15/98

· Flight Back-up Disinfectant Wipe Cartridges (24) - 6/15/98

· Flight Durable Wipe Cartridges (6) - 6/15/98

· Flight Back-up Durable Wipe Cartridges (6) - 6/15/98

· Flight Dry Wipe Packages (29) - 6/15/98

· Flight Backup Dry Wipe Packages (29) - 6/15/98

· Pre-delivery Acceptance of Wet and Dry Wipes Cartridges - July 1, 1998

· Pre-delivery Acceptance of Surfactant Agent Pouch  Dispensers  - July 1, 1998

· Complete Training Manual - 2/1/98

· Complete Configured Qual Unit for Training - 5/1/98

· Complete Hardware Certification and Obtain SMACAR Approval by 3/1/98

· Complete Fit Check by 6/1/98

· Delivery of Flight Units to KSC - August 1, 1998

PORTABLE TRASH RECEPTACLE ASSEMBLY  COMPLETED
· Pre-delivery Acceptance of Portable Trash Receptacle Assembly --  March 1, 1998

· Pre-delivery Acceptance of Liners --  March 1, 1998

· Complete Training Manual - 2/1/98

· Complete Configured Qualification Unit for Training - 2/1/98

· Complete Hardware Certification and Obtain SMACAR Approval by 3/1/98

· Complete Fit Check by 6/1/98

· Delivery of Flight Units and Liner Packages to KSC - August 1, 1998

2.1.2.3.6
APPLICABLE DOCUMENTS

JSC 27094, End Item Specification for the ISS Vacuum Cleaner

JSC 27095, End Item Specification for the ISS Portable Trash Receptacle Assembly

JSC 27096, End Item Specification for the ISS Wipes, Agents & Associated Dispensers

2.1.2.3.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor's schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.4

SP4 OPERATIONAL PERSONAL EQUIPMENT (WORKSTATION AND SUPPLIES) DEVELOPMENT AND ENGINEERING  COMPLETED
2.1.2.4.1
TASK DESCRIPTION

The contractor shall perform the required research and development activities to describe the requirements and work to be performed for the design, development, test, and flight certification of ISS Operational Workstation and Supplies.

2.1.2.4.2
TASK REQUIREMENTS

2.1.2.4.2.1
Complete all remaining activities and resulting RID actions associated with design reviews.

2.1.2.4.2.2
Update Workstation and Supplies Catalog based on final flight list and end item configurations.

2.1.2.4.2.3
Perform other development task during this performance period as required such that hardware deliveries are accomplished according to the following schedule:

· Initiate and release procurement specifications for all off-the-shelf items not currently on STS flight status.

· Complete Flight Unit testing (1 set)

· Complete hardware certification activities and obtain SMACAR approval.

· Fit Check Flight Unit (1 set)

· Ship Flight Unit (1 set)

2.1.2.4.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.4.3.1
Provide updated Workstation and Supplies Catalog to SP4 Subsystem Manager with attached Action Item Tracking Log status included prior to document release for review and approval.

2.1.2.4.3.2
Downgrade qualification units to Class III and configure to flight fidelity for training.

2.1.2.4.3.3
Provide Back-up Flight Ship-set (1 set).

2.1.2.4.4
GOVERNMENT PROVIDED SERVICES

Reference Statement of Work.

2.1.2.4.5
SCHEDULE REQUIREMENTS

2.1.2.4.5.1
Complete configuring qualification units for training by 3/1/98.

2.1.2.4.5.2
Complete testing of flight hardware by 2/1/98.

2.1.2.4.5.3
Complete final catalogue by 6/1/98.

2.1.2.4.5.4
Complete test reports and analyses by 6/1/98.

2.1.2.4.5.5
Complete fit checks of hardware by 6/1/98.

2.1.2.4.5.6
Complete hardware certification and obtain SMACAR approval by 7/1/98.

2.1.2.4.5.7
Ship hardware for flight by 8/1/98.

2.1.2.4.6
APPLICABLE DOCUMENTS

JPG 8500

2.1.2.4.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.5

PORTABLE BREATHING APPARATUS DEVELOPMENT


COMPLETED
2.1.2.5.1
TASK DESCRIPTION

Develop and provide the Portable Breathing Apparatus (PBA) subsystem (including Quick Disconnects, Hoses and Brackets) in support of the International Space Station (ISS).  Procure subsystem components as needed.  Participate in hardware fabrication, testing, and shipping as required by Crew and Thermal Systems Division (EC).  Reference FCSD/CTSD Memorandum of Understanding, dated 4/25/95.

2.1.2.5.2
TASK REQUIREMENTS

2.1.2.5.2.1
Accomplish development tasks and milestones for this performance period according to section 2.1.2.5.5.

2.1.2.5.2.2
Perform other tasks during this performance period as required such that major milestones through hardware delivery are accomplished according to the following:

· Complete PBA qualification testing

· Deliver PBA qualification unit to SP5 for training purposes

· Delivery PBA Bracket qualification unit to SP5 for training purposes

· Deliver one PBA with 30 ft hose to Node 1

· Deliver two PBA with 30 ft hoses to Lab

· Deliver two PBA with 14 ft hoses to Airlock

· Deliver one PBA Bracket to Node 2

· Deliver two QD to Node 2

· Deliver two PBA QD to Habitation

· Deliver four 30-ft. hoses to Boeing/FEPC (FLT 2A)

· Deliver 1 PBA to MPLM

· Deliver 1 PBA to Node 2 with 30 ft. hose

· Deliver 2 PBA to Habitation with 30 ft. hose

NOTE:  PBA Bracket refers to the cylinder mount, the mask holder assembly, and the harness and extension hose/tee kit.

2.1.2.5.2.3 
Participate in International Space Station Program Office (ISSPO) meetings (i.e., Assembly Integration Team, Integrated Product Team, Trash Management Meeting); provide input to the ISS Vehicle Master Data Base (VMDB); and respond to all EC, SP, and ISSPO actions regarding the PBA.

2.1.2.5.2.4
Update all PBA drawings as required, participate in Safety and Mission Assurance Review Team activities, and provide input for updates of other PBA documentation (i.e., Safety and Mission Assurance Certification Approval Request, Certification Plan, Safety Analysis Report; Failure Modes and Effects Analysis/Critical Items List).  Design and fabricate shipping containers for the PBA and Brackets.  Develop shipping and transportation procedures for the PBA and Brackets including cylinder pressurization methods.

2.1.2.5.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.5.3.1
Provide results of all tests listed in section 2.1.2.5.5 to the NASA-designated subsystems manager/engineer.

2.1.2.5.3.2
Provide the following hardware products during this performance period:  two flight PBA QD’s to Lab; one qualification unit PBA with 30-foot and 14-foot hoses; one flight PBA with 30-foot hose to Node 1; two flight PBA’s with 30-foot hoses to Lab; and two PBA brackets to Lab.  Also, provide shipping containers for all PBA and bracket deliveries.

2.1.2.5.4
GOVERNMENT PROVIDED SERVICES

Reference SOW

2.1.2.5.5
SCHEDULE REQUIREMENTS

Complete the following development tasks and milestones, and provide associated products by the dates indicated below:

PORTABLE BREATHING APPARATUS

· Deliver two QD’s to Node 2 by 11/3/97

· Complete qualification testing on PBA qualification unit by 12/1/97

· Deliver one PBA with 30 foot hose to Node 1 by February 1, 1998

· Deliver two PBAs with 30 foot hoses to Lab by March 2, 1998

· Deliver two PBAs with 14 ft hoses to Airlock by June 15, 1998

· Deliver one PBA Bracket to Node 2 by July 15, 1998

· Deliver two PBA QD’s to Hab by December 1, 1999

· Deliver four 30-ft. hoses to Boeing/FEPC (FLT 2A) by 10/15/97

· Deliver 1 PBA to MPLM by 8/1/98

· Deliver 1 PBA with 30 ft. hose to Node 2 by 1/1/99

· Deliver 2 PBA’s with 30 ft. hoses to Hab by 6/1/01

· Deliver PBA qual unit to SP5 for training purposes by 12/2/97

2.1.2.5.6
APPLICABLE DOCUMENTS

JSC 27058, 
End Item Specification for the ISS Portable Breathing Apparatus

SSP 50104, 
Standard Interface Control Document for the ISS Portable Breathing Apparatus

JSC 27487, 
Electronic, Electrical and Electromechanical Parts List

JSC 27486, 
Limited Life List

JSC  32264, 
Safety Analysis Report

JSC 32263, 
Certification Plan

JSC 30107, 
Failure Modes and Effects Analysis/ Critical items List

2.1.2.5.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor's schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.6

ISS BAR CODE READER DEVELOPMENT  COMPLETED
2.1.2.6.1
TASK DESCRIPTION

Develop a Bar Code Reader system for ISS.

2.1.2.6.2
TASK REQUIREMENTS

2.1.2.6.2.1
Bar Code Reader (BCR) development end products defined below shall meet ISS flight hardware development specifications.  Existing engineering/hardware/ drawings shall be used to the fullest extent to minimize cost.

2.1.2.6.2.2
Integrate software that will be delivered from the ISS Program Office.  Delivery will be no later than 2/1/98.

2.1.2.6.2.3
Complete certification of BCR.

2.1.2.6.2.4
Test flight units.

2.1.2.6.2.5
Qualify item for Flight.

2.1.2.6.2.6
Provide item ready for software configuration to NASA FCSD Flight Systems Branch.

2.1.2.6.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.6.3.1
Eight flight configured Class I BCR’s with software integrated.

2.1.2.6.4
GOVERNMENT PROVIDED SERVICES

Reference SOW

2.1.2.6.5
SCHEDULE REQUIREMENTS

2.1.2.6.5.1
Integrate software into units by 3/1/98.

2.1.2.6.5.2
Complete certification and obtain SMACAR approval by 3/1/98.

2.1.2.6.5.3
Test flight units by 3/8/98.

2.1.2.6.5.4
Deliver flight hardware to FEPC for STS-91 RME FLT by 3/15/98.

2.1.2.6.5.5
Deliver flight hardware to FEPC for flight 02A by 3/15/98.

2.1.2.6.5.6
Deliver flight hardware to FEPC for flight 02A.1 by 6/1/98.

2.1.2.6.5.7
Deliver flight hardware to FEPC for flight 06A by 8/1/98.

2.1.2.6.6
APPLICABLE DOCUMENTS

JSC 50158 
FCSD FCE PIA.

2.1.2.6.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.7

ISS OPERATIONS ANALYSIS  COMPLETED
2.1.2.7.1
TASK DESCRIPTION

The contractor shall provide technical personnel to support the hardware item selections and usage rate analysis of consumable flight crew equipment supporting phase 2, phase 3, and phase 4 missions.

2.1.2.7.2
TASK REQUIREMENTS

2.1.2.7.2.1
Develop updated usage rate models for consumable flight crew equipment and coordinate the usage rate models with FCSD subsystem managers, Shuttle Flight Crew Equipment Management Office (MV5), Boeing/FEPC, and the Astronaut Office (CB).  Usage rate models should reflect lessons learned from the experiences of the U.S. Phase 1 crew members.

2.1.2.7.2.2
Recommend the flight crew equipment manifest for calendar years 1998, 1999, and 2000 Russian cargo vehicle flights (six Progress-M and three logistics and outfitting flights).

2.1.2.7.2.3
Assist the ISS Operations and Utilization Office with technical knowledge and existing data required to use U.S. supplied FCE onboard Russian elements.

2.1.2.7.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.7.3.1
Usage rate models for consumable flight crew equipment.

2.1.2.7.3.2
Recommended manifest reports for calendar years 1998, 1999, and 2000 Russian cargo vehicle flights.

2.1.2.7.3.3
Sufficient technical data, information, and/or reports to determine the acceptability of the U.S. hardware for use onboard the Russian elements.

2.1.2.7.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.2.7.5
SCHEDULE REQUIREMENTS

2.1.2.7.5.1
Usage rate model report should be updated and provided bi-monthly.

2.1.2.7.5.2
Recommended flight crew equipment manifest for calendar years 1998, 1999, and 2000 Russian cargo vehicle flights (six Progress-M and three logistics and outfitting flights).

2.1.2.7.5.3
Assist the ISS Operations and Utilization Office with technical knowledge and existing data required to use U.S. supplied FCE onboard Russian elements throughout this period of activity.

2.1.2.7.6
APPLICABLE DOCUMENTS

(This is not a development task, therefore no specific requirements documents are identified.)

2.1.2.7.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s overall performance in meeting milestones and fulfilling above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.
2.1.2.8

ISS FLIGHT TOOLS  COMPLETED
2.1.2.8.1
TASK DESCRIPTION

Develop and provide selected tools and diagnostic equipment (T&DE) hand tools subsystem components as identified below.

2.1.2.8.2
TASK REQUIREMENTS

2.1.2.8.2.1
The hand tools equipment shall be developed and provided in accordance with requirements set forth in the End Item Specification for the ISS Hand Tools (JSC 27163).  Existing engineering/hardware/drawings shall be used as appropriate such that costs and schedule impacts are minimized.  Items covered by this task are listed below:

a.  Soldering kit

b.  Wireway/coldplate protective covers

c.  Sewing kit

d.  Hand tools (one flight unit, no back-up, no qual unit)

e.  Power drill (battery-operated)

f.  Ethernet cable connector repair kit

g.  Shuttle locker tool (one flight unit, no back-up unit)

h.  ISS module leak repair kit (one flight unit, no back-up unit)

i.  Battery charging fixtures for battery operated tools

j.  Impact driver (battery operated) & impact sockets

k.  Softgoods stowage containers for above hardware

l.  Hose and cable kit

m.  Pin kit

n.  Fiber optic repair kit (one flight unit, no back-up unit)

All items are scheduled for the 6A flight, with the exception of item g., which is to be flown on 5A and Item d, which is to be flown on 02A.

2.1.2.8.2.1.1
Update designs, drawings, and prototypes incorporating approved crew comments.

2.1.2.8.2.1.2
Complete, in conjunction with Safety & Mission Assurance, hazard reports associated with the use of this hardware.  All hazards should be identified with associated controls, controls approved, and controls implemented.

2.1.2.8.2.1.3  Perform development tasks during this performance period as required such that major milestones through hardware delivery are accomplished:

a.  Complete certification testing of all hardware.  Only obtain EMI baselines for Power Drill and Impact Driver.  Pursue EMI waiver instead of resolving EMI discrepancies for these two items.
b.  Complete fabrication of flight hardware.

c.  Complete testing of flight hardware.

d.  Complete fit check of flight hardware.

e.  Ship flight hardware.
2.1.2.8.2.1.4
Produce training manual for repair kits, hose and cable kit, and pin kit.

2.1.2.8.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.8.3.1
All deliverables shall meet requirements as stated in the end items specification, unless otherwise specified herein.

2.1.2.8.3.2
Perform baseline EMI tests, functional acceptance tests, and environmental acceptance and qualification tests for flight hardware as established by the certification matrix.

2.1.2.8.3.3

Downgraded qualification units to Class III and configured to flight fidelity for training purposes.  Items determined to not require qualification unit are exempt from this requirement.

2.1.2.8.3.4

Complete training manual.  (Repair kits, hose and cable kits, and pin kit)
2.1.2.8.3.5

Completed test reports and analyses according to requirements in certification plan (SMACAR).

2.1.2.8.3.6

Provide released drawings, SR&QA documentation.

2.1.2.8.3.7   
One qualification/training unit and two flight units of each hardware item in paragraph 2.1.2.8.2.1 shall be furnished, except as noted.  Also see 2.1.2.8.3.3.

2.1.2.8.4
GOVERNMENT PROVIDED SERVICES

Reference SOW as specifically stated herein.

2.1.2.8.5
SCHEDULE REQUIREMENTS

2.1.2.8.5.1
Complete fabrication of flight 02A flight hardware by February 2, 1998.

2.1.2.8.5.2
Complete certification testing of flight 02A qualification hardware by February 2, 1998.

2.1.2.8.5.3
Complete fabrication of flight 06A flight hardware by April 1, 1998.

2.1.2.8.5.4
Complete fabrication of flight back-up hardware by July 1, 1998.

2.1.2.8.5.5
Complete testing of flight hardware for 02A tools by February 2, 1998.

2.1.2.8.5.6
Complete fit checks of 02A hardware by February 2, 1998.

2.1.2.8.5.7
Complete hardware certification and obtain SMACAR approval by February 2, 1998, for 02A tools.

2.1.2.8.5.8
Ship flight 02A tools to FEPC for stowage review and flight by February 2, 1998.

2.1.2.8.5.9
Complete training manual by April 1, 1998.

2.1.2.8.5.10
Complete  certification  testing  of flight  06A qualification hardware by May 1, 1998.

2.1.2.8.5.11
Complete testing of flight hardware for 06A tools by May 1, 1998.

2.1.2.8.5.12
Complete configuring qual unit for training by June 1, 1998, for 06A tools.

2.1.2.8.5.13
Complete hardware certification and obtain SMACAR approval by June 1, 1998, for 06A tools.

2.1.2.8.5.14
Complete fit checks of 06A hardware by June 1, 1998.

2.1.2.8.5.15
Ship flight 06A flight hardware by August 1, 1998.

2.1.2.8.6
APPLICABLE DOCUMENTS

JSC-27163, End Item Specification for the ISS IVA Hand Tools.

2.1.2.8.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in meeting above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.9

ISS PORTABLE UTILITY LIGHT (PUL) DEVELOPMENT  COMPLETED
2.1.2.9.1
TASK DESCRIPTION

Develop and fabricate a Portable Utility Light (PUL) for ISS.

2.1.2.9.2
TASK REQUIREMENTS

2.1.2.9.2.1
Portable Utility Light (PUL) development and products defined below shall meet the requirements defined in JSC 27199, Revision A, End Item Specification for the International Space Station (ISS) Portable Utility Light.

2.1.2.9.2.2
Complete signed and released engineering drawings for the item defined in 2.1.2.9.2.1.

2.1.2.9.2.3
Fabricate one qualification unit, six flight units, and one backup unit.

2.1.2.9.2.4
Qualify item for flight.

2.1.2.9.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.9.3.1
One training unit (downgrade qual unit to Class III and configure to flight fidelity for training purposes), six flight units, and one backup unit

2.1.2.9.3.2
Signed and released engineering drawings for the item defined in 2.1.2.9.2.1.

2.1.2.9.3.3
Submit with the flight units a Certification Report (SMACAR).

2.1.2.9.4
GOVERNMENT PROVIDED SERVICES

Reference SOW

2.1.2.9.5
SCHEDULE REQUIREMENTS

2.1.2.9.5.1
Perform Acceptance Testing and deliver seven Flight Units to Building 17 Bond Room by March 15, 1998.

2.1.2.9.5.2
Complete training manual by February 1, 1998.

2.1.2.9.5.3
Complete hardware certification and obtain SMACAR approval by April 1, 1998.

2.1.2.9.5.4
Ship hardware by August 1, 1998.  (3 Units)

2.1.2.9.6
APPLICABLE DOCUMENTS

JSC 27199, End Item Specification for the International Space Station (ISS) Portable Utility Light, Revision A (February 1997).

2.1.2.9.7
PERFORMANCE MEASUREMENT

Performance measurement shall be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.10
ISS RESTRAINTS AND MOBILITY AIDS DEVELOPMENT



Completed

2.1.2.10.1
TASK DESCRIPTION

Provide Restraints and Mobility Aids development for ISS.

2.1.2.10.2
TASK REQUIREMENTS

2.1.2.10.2.1
Restraints and Mobility Aids development and products defined below shall meet the requirements defined in JSC 27167, Revision A, End Item Specification for the International Space Station (ISS) GFE Restraints.

2.1.2.10.2.2
Complete certification of the following items and quantities shown.

2.1.2.10.2.3
Retention Net 
P/N SEG33107623-301
Qty=1
S/N 1001
Qual Unit



Assembly

2.1.2.10.2.4
Retention Net 
P/N SEG33107623-301
Qty=16
S/N 1002-1017
Flight Units



Assembly

2.1.2.10.2.5
Cable Restraints
P/N SDG33107627-001
Qty=37

Qual & lab Flt

2.1.2.10.2.6
Cable Restraints
P/N SDG33107627-001
Qty=50

2.1.2.10.2.7
Pile Fastener
P/N SEG33107628-301
Qty=27

Qual & Lab Flt



Restraint

2.1.2.10.2.8
Pile Fastener
P/N SEG33107628-301
Qty=30



Restraint

2.1.2.10.2.9
Hand Rail Clamp
P/N SEG33107633-301
Qty=8
S/N 1001-1008
Qual & Lab Flt

2.1.2.10.2.10
Hand Rail clamp
P/N SEG33107633-301
Qty=8
S/N 1009-1016

2.1.2.10.2.11
Locline Bracket
P/N SEG33107630-301
Qty=7
S/N 1001-1007
Qual & 2A flt

2.1.2.10.2.12
Locline Bracket
P/N SEG33107630-301
Qty=7
S/N 1008-1014

2.1.2.10.2.13
PCS Restraint
P/N SEG39129530-301
Qty=1
S/N 1001
Qual Unit

2.1.2.10.2.14
Bungee, Large 
P/N SEG33107626-301
Qty=11
S/N 1001-11
Qual & Lab Flt Adj.

2.1.2.10.2.15
Bungee, Large 
P/N SEG33107626-301
Qty=11
S/N 1012-22



Adj.

2.1.2.10.2.16
Bungee, Medium
P/N SEG33107626-302
Qty=11
S/N 1001-11
Qual & Lab Flt Adj.

2.1.2.10.2.17
Bungee, Medium
P/N SEG33107626-302
Qty=11
S/N 1012-22



Adj.

2.1.2.10.2.18
Bungee (8”)
P/N SEG33107625-301
Qty=33
S/N 1001-1033
Qual & Lab Flt

2.1.2.10.2.19
Bungee (8”)
P/N SEG33107625-301
Qty=33
S/N 1034-1066

2.1.2.10.2.20
Bungee (14”)
P/N SEG33107625-302
Qty=33
S/N 1001-1033
Qual & Lab Flt

2.1.2.10.2.21
Bungee (14”)
P/N SEG33107625-302
Qty=33
S/N 1034-1066

2.1.2.10.2.22
Multiuse Bracket
P/N SEG33107631-301
Qty=3
S/N 1001-1003
Qual & Lab Flt

2.1.2.10.2.23
Multiuse Bracket
P/N SEG33107631-301
Qty=16
S/N 1004-1019

2.1.2.10.2.24
Panel Cover
P/N SEG33107639-301
Qty=1
S/N 1001
Qual Unit



Assembly

2.1.2.10.2.25
Panel Cover
P/N SEG33107622-301
Qty=6
S/N 1001-1006
Qual Units



Standoff Assembly

2.1.2.10.2.26
Panel Cover
P/N SEG33107639-301
Qty=7
S/N 1002-1008
 Flight



Assembly

2.1.2.10.2.27
Panel Cover
P/N SEG33107622-301
Qty=42
S/N 1007-1049
Flight



Standoff Assembly

2.1.2.10.2.28 
Rack Seat Track
Drawing is required 
Qty=100

Qual & Flt



Stud
of vendor item

2.1.2.10.2.29
Long Duration 
P/N SEG33107621-301
Qty=7

Qual & Flt



Crew Restraint

2.1.2.10.2.30
 Bungee Restraint
(new item)
Qty=15


Qual &         Flt

2.1.2.10.2.31
 Complete S&MA documentation required for flight qualification.  Obtain material usage agreements from EM2 as required for certification.

2.1.2.10.2.32
 Certify and deliver six Locline Bracket Assemblies to Boeing FEPC by December 15, 1997, to support flight 02A.

2.1.2.10.2.33
Certify and deliver two multi-use brackets and two handrail clamps to Boeing/FEPC by December 15, 1997, to support flight 02A.

2.1.2.10.2.34
 Deliver shipset of hardware for ISS flight 6A by August 1, 1998.

2.1.2.10.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.10.3.1
Provide drawing updates/DCNs as required to support hardware fabrication.  Signed and released engineering drawings for the items not yet released.  (Items 2.1.2.10.2.28, 2.1.2.10.2.29, and 2.1.2.10.2.30)

2.1.2.10.3.2
Fabricated and certified hardware described in 2.1.2.10.2.1.

2.1.2.10.3.3
S&MA documentation to certify for flight.

2.1.2.10.3.4
Qualification test documentation and certification reports.

2.1.2.10.3.5
Downgrade qualification units to Class III and configure to flight fidelity for training purposes.

2.1.2.10.3.6
Completed training manual.

2.1.2.10.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.2.10.5
SCHEDULE REQUIREMENTS

2.1.2.10.5.1
Complete training manual by February 1, 1998.

2.1.2.10.5.2
Complete configuring qual unit for training by February 1, 1998.

2.1.2.10.5.3
Perform Acceptance Testing and deliver the end items to building 17 bond room by August 1, 1998, with the exception of the Locline brackets (6), the Multi-Use brackets (2), and the Handrail Clamps (2), which are due November 30, 1997.  Perform transfer of Locline Bracket Assemblies to Boeing FEPC by December 15, 1997, to support flight 02A.

2.1.2.10.5.4
Complete hardware certification and obtain SMACAR approval by June 1, 1998, with the exception of the Locline Brackets, Multiuse Brackets, and Handrail Clamps, which require completion by November 15, 1997.

2.1.2.10.5.5
Perform transfer of Flight 06A hardware to Boeing FEPC by August 1, 1998.  Shipset quantities are subject to change and will be provided by NASA when required.

2.1.2.10.6
APPLICABLE DOCUMENTS

JSC 27167
End Item Specification for the International Space Station (ISS) GFE Restraints, Revision A (February 1997)

2.1.2.10.7
PERFORMANCE MEASUREMENT

Performance measurement shall be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Timely delivery of flight hardware to meet flight 02A and 06A is essential.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.11
ISS WINDOW OBSERVATIONAL RESEARCH FACILITY (WORF)

(WORF transferred per CR 98-0092 2/20/98 Mod 123 6/15/98 deleted program requirement and reduced contract value by 33,315 amount remaining on this task)
2.1.2.12
DIAGNOSTIC TECHNIQUES DEVELOPMENT (LABVIEW)


Completed
2.1.2.12.1
TASK DESCRIPTION

Provide technical personnel to provide virtual instruments software and hardware development for ISS on-orbit maintenance and diagnostic applications.

2.1.2.12.2
TASK REQUIREMENTS

2.1.2.12.2.1
Expertise in the National Instruments applications software packages for development and application of virtual instrument (i.e., LabVIEW) technology shall be provided to support the ISS flight systems on-orbit diagnostics.  Specific tasks associated with this responsibility are:

· Support various conferences, meetings, seminars, etc., as necessary and/or program requested that relate to on-orbit maintenance and test technology development using LabVIEW techniques.

· Lead the effort to develop the virtual instrument program for use with the flight PCS that will establish a diagnostic capability to evaluate a system ORU operational integrity while on-orbit.

· Develop appropriate test documentation to verify the VI application performs the intended analysis function.

· Provide the necessary software and hardware to perform the VI function up to the ORU(s) interface.

2.1.2.12.2.2
Assist the ISS Program Office, Crew Office, FCSD, and MOD with technical knowledge necessary to sufficiently describe interface requirements needed to develop a VI application, and represent the FCSD as the resident LabVIEW authority.

2.1.2.12.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.12.3.1
Provide monthly detailed schedule status and activity/status reports to NASA subsystem manager/engineer and the ISS TMR.  Schedules must include details for all project activities through delivery of hardware.

2.1.2.12.3.2
This initial issue is to provide the expertise.  Future application(s) will be provided as revisions to this task. 

2.1.2.12.4
GOVERNMENT PROVIDED SERVICES

Reference SOW as specifically stated herein.

2.1.2.12.5
SCHEDULE REQUIREMENTS

There are not, at this time, scheduled milestones or products.

2.1.2.12.6
APPLICABLE DOCUMENTS

None

2.1.2.12.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in meeting major milestones established in future task order revisions and in fulfilling above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

2.1.2.13
HUMAN RESEARCH FACILITY (HRF)

(Task deleted by RECP-98-0032 Mod #141 1/20/99 HRF Handoff to the HRF Project)
Delete HRF reference from SOW

a. Task Description: Provide a Hand-off Plan that defines what hardware, software, documentation, test reports and any other items funded on this project that are required to be delivered to the HRF Project Office. Deliver foot Ground Interface equipment and a flight calibration unit to the HRF Project Office. 

b. Task Requirements: Hand-off Plan, qualification unit delivery, calibration unit delivery and project close-out.  Deliver flight certified units from Novel to the HRF Project Office.

c. End Products: See Section 1.0 above.

2.1.2.14
(This paragraph number never used)

2.1.2.15
ELECTRONIC STILL CAMERA (CR-98-0095 Mod 131, 8/31/98)  



Completed

2.1.2.15.1
TASK DESCRIPTION

The contractor shall integrate a certified ESC and accessories for use onboard the ISS, starting with flight 3A and subsequent missions.  

2.1.2.15.2
TASK REQUIREMENTS

2.1.2.15.2.1
Certify the Shuttle ESC and accessories for use onboard the ISSA.

2.1.2.15.2.2
Integrate image viewing and compression software onto the ISSA Station Support Computer  (SSC) and coordinate the data interface requirements necessary to downlink the image data via S-Band  (flight 3A - 5A) and K-Band (flight 6A and subsequent).

2.1.2.15.2.3
Develop the required program Interface Control Documents (for power) if required by the ISS program office.   

2.1.2.15.2.4
Fabricate and certify the 28VDC to 15VDC and 120VDC to 15VDC power converters and power cables, utilizing the designs developed for the Station PCS and SSC to the fullest extent possible.   

2.1.2.15.2.5
Conduct the Program Requirements Review/Preliminary Design Review and Critical Design Review for the power converters and cables.  

2.1.2.15.2.6
Support the MOD Photo/TV Training Lead in the development of ISSA crew training and malfunction procedures.  

2.1.2.15.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.2.15.3.1
Provide monthly detailed schedule status and activity/status reports to NASA subsystem manager/engineer and the ISS TMR.  Schedules must include details for all project activities through delivery of hardware.

2.1.2.15.3.2  Flight Hardware :


Cameras - 3


PCMCIA Disks - 20


28VDC/15VDC Power converter - 3


120VDC/15VDC Power converters - 3


Power Cables - Converter to Camera - 4 (28/15VCD) 4 (120/15VDC)



              Vehicle to converter     “           “           “            “


Camera Shoes - 3


SCSI Interface Cables  - 3


Image viewing Software - QTY TBD,


Image Compression Software - QTY TBD 


ESC Batteries - 5

2.1.2.15.3.3  Training Hardware:


Cameras - 2


Camera shoes - 2


Thinkpad 760XD computers - 2  


PCMCIA Disks - 5


28VDC / 15VDC Pwr converter - 2    


120VDC / 15 VDC Pwr converter - 2


OTS 110 AC Pwr converter - 2


SCSI Cables - 2


Power Cables -  Converter to Camera - 2 (28/15VCD)  2 (120/15VDC)



               Vehicle to converter     “           “           “            “

2.1.2.15.3.4
Vehicle ICD’s  for Power and data  (if required by the program)

2.1.2.15.3.5
Design Review Data packages for the PDR and CDR of the DC/DC Power Converters.

2.1.2.15.3.6
Approved ISSA SMACARS

2.1.2.15.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.2.15.5
SCHEDULE REQUIREMENTS

Flight 3A hardware due on dock to Boeing/FEPC November 1, 1998

Training hardware due to MOD training photo/TV lead - Septtember 1, 1998

Design Reviews for the DC/DC power converter shall be completed

PDR:  April 3, 1998

CDR:  May 15, 1998  

Flight hardware is required to support the EMI Certification testing in June 1998.  

2.1.2.15.6
APPLICABLE DOCUMENTS

None

2.1.2.15.7
PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in meeting major milestones and in fulfilling above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

(CR-98-0095 Mod 131, 8/31/98)

2.1.3.0

SSP FLIGHT CREW EQUIPMENT

(Mod #168, dated 2/17/00 definitized cancellation of all camera effort, sections 2.1.3.4, 2.1.3.5, and 2.1.3.6,  effective March 21, 1999.)

2.1.3.0.1
Task Description:

The contractor shall perform Flight Crew Equipment general engineering, design, development, testing, and evaluation (DDT&E) as related to “out of family” designated tasks and participate in the transfer to USA/FEPC of “in-family” sustaining engineering and subsystems management of operational flight crew equipment hardware for the STS program.  The activities include conceptual development, producing engineering studies and technical analyses, designing components and systems, procuring and producing prototypes, test articles, support equipment, and flight hardware, testing and certifying hardware, defining and implementing interfaces, creating and maintaining all documentation required by the STS program, integrating systems into their use locations, performing configuration tracking and management, implementing mission logistics, providing real-time mission support, resolving anomalies, and evaluating hardware performance.

2.1.3.0.2
Task Requirements:

2.1.3.0.2.1
Provide mission specific support for 4 - 9 STS flights per year.

2.1.3.0.2.2
Operate and maintain the on-site and off-site facilities required to accomplish DDT&E and general engineering activities.  The contractor shall act as the custodian for all NASA tagged equipment in accounts SP444, and SP342.

2.1.3.0.2.3
Facilities

2.1.3.0.2.3.1
Operate and maintain SP4 facilities and associated equipment and supplies in order to facilitate “out of family” tasks.

2.1.3.0.2.3.2
Ensure all safety and health requirements in the SOW are met for the above facilities, as well as all on-site office areas occupied by the contractor.

2.1.3.0.3
End Products/DELIVERABLES Required 
See Task Descriptions

2.1.3.0.4
Government Provided Services

See Task 2.1.3.1 and SOW.

2.1.3.0.5
Schedule Requirements 

See Tasks

2.1.3.0.6
Applicable Documents - REF SOW
All drawings, both manual and Computer-Aided Design produced, shall be in accordance with JPG 8500 and DOD-STD-100C, and released through the JSC Engineering Drawing Control Center (EDCC).

All hardware developments shall meet the program requirements, design standards, and human factors standards as defined in the Statement of Work’s (SOWs) applicable documents and specifically the JSC Quality Program.

All hardware, support equipment, logistics, and documentation shall meet safety, mission assurance, and quality assurance requirements as defined in the SOW’s applicable documents, and the JSC Quality Plan.

The hardware development, provisioning, and configuration management processes shall be in accordance with the STS portions of the JSC-25283, Rev A, Flight Crew Support Division GFE Hardware Development, Provisioning, and Configuration Management Process.  (Revision A shall be an applicable document upon SP Division approval.)

2.1.3.0.7
PERFORMANCE MEASUREMENT

See Subtasks.

2.1.3.0.8
DEFINITIONS

“Out of Family”: 

· Hardware that is under development to support STS flights, (i.e., not transferred to FEPC for processing),

· tasks that require new development or  modifications/design changes, 

· and anomaly investigations that are not “in family” (see below), 

· other special tasks as directed by the Shuttle Program Office. 

All effort related to the implementation of “out-of-family” tasks shall be performed within the NTE funding identified for this WBS.  Where implementation of a solution would exceed the NTE funding, the contractor is responsible for the up front concept development, engineering analyses, and task definition to a level of detail for the program office to ascertain the cost and technical impact of said solution.

“In Family”: 

· Equipment that is certified for use on STS flight and the responsible agent for the hardware is USA/FEPC. 

· “In Family” hardware is considered “Operational GFE FCE”.  

· In family anomalies are those that are resolved by returning an item “to print,” require no new development or modification and/or have been seen before.  (Note that an in-family anomaly could become “out-of-family” if it becomes a trend.)

2.1.3.1

GFE FLIGHT CREW EQUIPMENT (FCE) GENERAL ENGINEERING  COMPLETED
2.1.3.1.1
TASK DESCRIPTION

Provide general engineering support of related GFE Flight Crew tasks identified to the contractor via TD.  These tasks will result from CCB TDs.
Support the transfer of operational FCSD sub-systems management in accordance with the FEPC Transition Plan (SFOC-FE0005).  Completed.
The contractor shall retain the subsystem manager responsibilities to provision the following hardware systems, which will not transfer to USA/FEPC or are still under development, for assigned flights:  Completed.
ET/TPS and ET/SEP Cameras
(old system until implementation of new system 








identified in subtask 5)

ALBERT Restraint System 

(until implementation of FRED System)

FRED System



(until transfer to FEPC)

PGSC Desk



(until transfer to FEPC)

Educational Props in support of the PAO DSO-802.  Completed.
2.1.3.1.2
TASK REQUIREMENTS

2.1.3.1.2.1
Maintain and update existing data base of all “out of family” FCSD-managed FCE hardware items, including part number, nomenclature, current configuration, certification status, safety documentation status, subsystems engineer/ manager, and (where data exists) weight and stowed volume.  Completed.
2.1.3.1.2.2
Create, maintain, and/or revise FCE programmatic and Shuttle Safety & Mission Assurance (SS&MA) documentation (Configuration Control Board Directives, SMACAR’s, PRD’s, etc.) for all FCSD-managed “out-of-family” hardware items according to STS program requirements.  The contractor shall approve documentation as “subsystem manager.”  Completed.
2.1.3.1.2.3
Create and maintain a centralized FCE documentation reference center.  The documentation is to include, at a minimum, top assembly drawing, certification reports/sheets, SMACAR’s, MUA’s, waivers, WSTF off-gas toxicity test results (when available) and CCBD’s for all FCSD-managed FCE “out-of-family” hardware items.Completed.
2.1.3.1.2.4
Perform optical testing, characterization, alignment, and calibration support for all flight still photographic equipment, as requested by FEPC in support of STS milestones. Completed.
2.1.3.1.2.5

For STS missions, perform the following engineering tasks in support of the Mission Evaluation Room (MER): Completed.
2.1.3.1.2.5.1
Pre-flight

Configure the FCE MER console for each mission, including database files and Mission folders.  Prepare a schedule for required periods of full-time console presence and periods of on-call support.  Communicate this schedule to SP and Boeing/FEPC management and the flight’s lead MER manager, including on-call single-point-of-contact(s) phone numbers(s).   Completed.
2.1.3.1.2.5.2
During Mission

During full-time on-console periods and on-call periods, the contractor shall perform the following tasks:  Completed.

a.  Provide full-time stowage and integration engineering expertise at the MER FCE console during Shuttle/Mir hardware transfer activities.

b.  Provide “on-call” FCE engineering expertise during non-critical periods.

c.  Respond to inquiries regarding SP-managed FCE hardware.

d.  Coordinate resolution of in-flight anomalies involving SP-managed FCE.

e.  Communicate FCE issues and anomalies to SP and Boeing/FEPC management.

f.  Act as focal point for all MV5-managed FCE, and relay actions, issues, and anomaly information regarding non-SP-managed FCE to appropriate subsystems manager/engineer.

g.  Support vehicle management  tag-up meetings when requested by the SP Division Manager for the Shuttle. 

2.1.3.1.2.5.3
Post-flight

a. Coordinate all FCE crew debriefing questions regarding SP-managed FCE.

b. Prepare a quick-look summary of all comments made at the crew debriefing for each flight within 48 hours of the debriefing.

c. Prepare and submit input to the MER management’s “mission report” for any FCE anomalies.

d. Provide FCE technical expertise at MER control board meetings.

e. Provide training of MER support personnel as required.

Completed.

2.1.3.1.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.3.1.3.1

The contractor shall provide continuous access through shared computer file to data base(s) described in 2.1.  Completed.

2.1.3.1.3.2
The contractor shall provide access to documentation described in 2.1.3.1.2.2 and 2.1.3.1.2.3, and copies of all new documentation created shall be provided to the NASA-designated subsystems engineer/manager.  Completed.

2.1.3.1.3.3
The contractor shall provide written weekly status reports to SP4 Shuttle Manager/TMR regarding open issues and current tasks.  Completed.
2.1.3.1.3.4
Following each crew debriefing, the contractor shall deliver a quick-look summary of crew comments to FCSD and Flight Systems Branch NASA management within 24 hours.  Completed.
2.1.3.1.4
GOVERNMENT PROVIDED SERVICES

2.1.3.1.4.1
NASA shall provide the following for use during each shuttle mission, in support of FCE MER console activities identified in paragraph 2.6:

a. Two cellular phones.

b. One portable Macintosh/PC computers (with remote access capability).

Completed.

2.1.3.1.5
SCHEDULE REQUIREMENTS

2.1.3.1.5.1
The contractor shall meet required milestones during this performance period for flights scheduled to launch between October 1, 1997, and May 31, 2002.

2.1.3.1.5.2
For hardware provisioned by the contractor, the hardware shall be delivered in accordance with STS program milestones, need dates, and schedules.

2.1.3.1.5.3
Transfer of all active operational FCE subsystems management to USA/FEPC shall be in accordance with SFOC-FE0005.

2.1.3.1.6
APPLICABLE DOCUMENTS - Ref. SOW

2.1.3.1.7
PERFORMANCE MEASUREMENT

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  The contractor shall not be held responsible for any delays or schedule/cost impacts due to changes in requirements or policies of supporting NASA divisions, which are beyond the control of the contractor.
2.1.3.2
FOOD SYSTEMS DEVELOPMENT AND ENGINEERING

2.1.3.2.1
TASK DESCRIPTION

Provide all necessary research, development, and engineering support for the Shuttle food system.  Develop new shelf stable food products for the Shuttle Flight Food System (Mod 109, 3/15/98)
2.1.3.2.2
SUBTASK REQUIREMENTS

2.1.3.2.2.1
Perform the following for 4-9 STS flights per year during the period of performance:

· Conduct food evaluation sessions for each prime Shuttle crew.

· Plan, analyze and review with crew members their in-flight menus.

· Using crew input, plan menus for Terminal Countdown Demonstration Test (TCDT) and Health Stabilization Program (HSP) for each prime crew.  Find and test new recipes and new commercial products for the TCDT and HSP menus as directed by NASA.  This would range from 10-20 new products/recipes during the period of performance.

· Develop fresh food specification document per Work Instruction.

2.1.3.2.2.2
  Conduct 6-12 food evaluation sessions for others as required (Cosmonauts, Astronaut Candidates, public affairs). Completed.  

Research and identify replacement items for commercial food items which are discontinued by the manufacturer.  This is anticipated to be 2-3 items per year.  This involves cases where an equivalent product (another brand) is not available and an alternative item must be developed.

2.1.3.2.2.3
  Revise the Shuttle Food Processing Standards and Food Manufacturing Specifications as necessary to reflect any changes/updates to the products and procedures utilized for the Shuttle food system.  This required an average of five revisions per month.  Revisions to the Food Manufacturing Specifications are frequently required due to minor changes in ingredient statements on the manufacturer’s package.  Changes to Shuttle Food Processing Standards usually result from changes in packaging material used to package the food or other basic changes to the method used to process the item.  Completed.
Perform special food processing and packaging for support of fresh food requests by Shuttle crew members.  This is anticipated to average two items per flight.  Special processing (freeze drying) will not exceed 3 items per year. Overages will be defined by TDs and/or CCO process.
2.1.3.2.2.4
Provide support for the two remaining Mission Integration Training Simulations (MITS) for STS-90 in the Bldg. 36 SpaceLab Mock-up.  MITS are scheduled for October and December.  Completed.

2.1.3.2.2.5
Special food packaging tasks will be independently funded by the Flight Crew Equipment Office/MV5 per CCBD on a quarterly basis.  The contractor shall prepare and present the CR.  The CR will be implemented by the contractor upon receipt of a TD.  Completed.

2.1.3.2.2.6
Develop and certify for flight, 10 - 12 shelf stable food products for addition to the Shuttle food list. The new products are to replace existing products that are no longer available from commercial sources.  New products are to include thermostabilized and freeze dried products (4-8 of each) (CR-98-0086 Mod 109, 3/5/98) Completed. 
2.1.3.2.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.3.2.3.1
The contractor shall deliver finalized flight, TCDT, and HSP menus to the NASA-designated Shuttle Food Project Engineer for execution.

2.1.3.2.3.2
Provide associated documentation with TCDT and HSP menus, such as recipes and suggested brands of commercial items used in menus.  Final documentation provided to the Shuttle Food Project Engineer for use in executing the TCDT and HSP menus.

2.1.3.2.3.3
 Provide the revised Shuttle Food Processing Standards and Food Manufacturing Specifications to the NASA Shuttle Food Project Engineer and to the FEPC.  Completed

Provide fresh food specification document to USA/FCE.  

2.1.3.2.3.4
Approved and released Shuttle Food processing standards and food manufacturing specifications for 10-12 food products. (CR-98-0086 Mod 109, 3/15/98)  Completed.

Provide information for 3 replacement items per year so that ISS specification can be written for new item. Coverage will be defined by TD and/or CCO process.
2.1.3.2.4
 GOVERNMENT PROVIDED SERVICES

Reference contract.
2.1.3.2.5
SCHEDULE REQUIREMENTS

2.1.3.2.5.1
Tasks in support of STS missions per the above requirements shall be in accordance with milestones, need dates, and schedules established by the STS program.

2.1.3.2.5.2
Complete the development of the 10-12 new products by May 1, 1998.  Provide copies of the Shuttle Food processing standards and food manufacturing specifications to Boeing/FEPC as they are completed and released.  (CR-98-0086 Mod 109, 3/15/98) Completed.

2.1.3.2.6
APPLICABLE DOCUMENTS

Applicable specifications include the Program Requirements Document for the Shuttle Food System, NSTS-11580, and all ISS Food Manufacturing Specifications.

2.1.3.2.7
PERFORMANCE MEASUREMENT

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Quality of deliverables (menus, specifications, standards, etc.) will be measured by such criteria as accuracy, clarity, and executability of finished products.  Impact and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention. (CR-98-0086, Mod 109 3/5/98)
2.1.3.3

LIGHTWEIGHT SEATS AND CFE FLIGHT CREW EQUIPMENT 


SUBYSTEMS ENGINEERING Completed
2.1.3.3.1
TASK DESCRIPTION

Provide subsystems engineering for the Lightweight Seat (LWS) project and for CFE Flight Crew Equipment (FCE).

2.1.3.3.2
TASK REQUIREMENTS

2.1.3.3.2.1
Provide technical expertise for SS&MA documentation development, including the development of hardware failure and usage scenarios for the LWS-PILOT, LWS-Mission Specialist, and LWS-Recumbent Seat Kit.

2.1.3.3.2.2
Ensure all crew, safety, and operational life requirements are met.  This includes review of design drawings, certification test plans, stress analyses, loads summaries, and participation in safety and certification meetings.  Contractor shall make presentations to the Shuttle Program Office where requirements are not met.

2.1.3.3.2.3
Perform logistics planning and interface with KSC logistics regarding spare and repair parts for LWS maintenance.

2.1.3.3.2.4
Provide LWS subsystems engineering for hardware development as required in JSC 26759.

2.1.3.3.2.5
Coordinate and provide subsystems engineering expertise by supporting the integration of LWS-PILOT and LWS-Recumbent seat kit 

2.1.3.3.2.6
Provide subsystems engineering and expertise and perform configuration control activities for the hardware via attendance at various presentations, reviews, and related meetings, up to three per week.

2.1.3.3.2.7
Provide subsystems engineering expertise at Problem Review Team (PRT) meetings and prepare minutes.

2.1.3.3.2.8
Evaluate the impacts of proposed design changes on hardware functionality.

2.1.3.3.2.9
Coordinate maintenance, repair, and problem resolution activities with other NASA Centers and JSC directorates.

2.1.3.3.2.10
Provide subsystem engineering expertise and make required presentations at the Division’s status briefing to the Shuttle Program Office, approximately one per month.

2.1.3.3.2.11
Resolve hardware pre-flight, in-flight, and post-flight anomalies for LWS hardware and CFE.

2.1.3.3.2.12
Prepare and present change requests for the above hardware to the appropriate control boards.

2.1.3.3.2.13
Provide technical expertise for resolving any anomalies or discrepancies in processing or pre-flight or post-flight testing (such as Pre-Delivery Acceptance Tests, Pre-Installation Acceptance Test, and OMRSD tests, etc.).

2.1.3.3.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.3.3.3.1
Provide the NASA-designated subsystems manager with status reports, including assessment of crew, safety, and operational life data.

2.1.3.3.3.2
Provide a final list of LWS-PILOT and LWS-MS spare requirements and spares provided.

2.1.3.3.4
GOVERNMENT PROVIDED SERVICES

See Contract SOW

2.1.3.3.5
SCHEDULE REQUIREMENTS

2.1.3.3.5.1
LWS tasks shall be in accordance with LWS project schedules established by the JSC Engineering Directorate.  Any changes to schedule in effect on October 1, 1997, will be mutually agreed to by NASA and the contractor.

2.1.3.3.5.2
Subsystems engineering tasks for the LWS hardware shall be in accordance with STS program milestones, need dates, and schedules.

2.1.3.3.6
APPLICABLE DOCUMENTS

JSC 26759
LWS Project Management Plan

JSC 26731
Program Requirements Document for LWS’s

2.1.3.3.7
PERFORMANCE MEASUREMENTS

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  The contractor shall not be held responsible for any delays or schedule/cost impacts due to changes in requirements or policies of supporting NASA divisions which are beyond the control of the contractor.

2.1.3.4

SHUTTLE CAMERA UPGRADES (70MM/35MM)

(Mod #168, dated 2/17/00 definitized cancellation of all camera effort effective March 21, 1999)  
2.1.3.4.1
TASK DESCRIPTION

The contractor shall implement a complete upgrade of the 70mm film camera system and accessories.

2.1.3.4.2
TASK REQUIREMENTS

2.1.3.4.2.1
70MM Camera Upgrade

2.1.3.4.2.1.1
The contractor shall complete the procurement (which was initiated in FY97) and certify for use onboard the Shuttle, per PRD JSC 17038, 70mm Camera hardware and accessories. 

2.1.3.4.2.1.2
The contractor shall develop acceptance test procedures and calibration test procedures for the hardware referenced in table 5-1.

2.1.3.4.2.1.3
The contractor shall modify the following items:

· Reflex Viewfinder - to interface with the 203FE camera

2.1.3.4.2.1.3A
The contractor shall provision a set of equipment for use onboard two Shuttle missions prior to transferring responsibility of the hardware to USA/FEPC.  (FY99 CFWO)  (RECP-98-0014,  Mod #126 6/19/98)

2.1.3.4.2.1.4
The contractor shall provide a post flight summary report on the in-flight performance of the camera system.  (FY99 CFWO) (RECP-98-0014, Mod #126 6/19/98)

2.1.3.4.2.1.5
The contractor shall deliver all flight hardware, drawings, and testing procedures to USA/FEPC as GFE Operational Hardware.  (FY99 CFWO) (RECP-98-0014,  Mod 126 6/19/98)  Training hardware referenced in table 5.1  (RECP-98-0014, Mod 126 6/19/98) shall be delivered to the CB/Photo/TV Training Group.

2.1.3.4.2.1.6
The contractor shall train the FEPC technicians and CB/Photo/TV Training group in the use of all hardware)  (RECP-98-0014, Mod 126 6/19/98)

2.1.3.4.2.1.7
The contractor shall design/certify and deliver flight and training bumper rings for the 110mm and 350mm lenses identified in table 5-1.

2.1.3.4.2.1.8
The contractor shall design, fabricate and install camera mounting shoes which interface with the existing flight brackets (Bogen Brackets) onto the camera bodies.

2.1.3.4.2.2
35mm Camera System

The contractor shall perform a system evaluation of the Nikon F5 Cameras and Data Backs.  This evaluation shall include operational / functional, and EMI compatibility.

2.1.3.4.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.3.4.3.1
70MM Camera System

2.1.3.4.3.1.1
Provide SS&MA flight certification documentation including a SMACAR for each Flight Certified hardware item (excluding the camera/lenses procured for EVA compatibility evaluation).

2.1.3.4.3.1.2
Acceptance Test Procedures for all flight hardware (excluding the camera/lenses procured for EVA compatibility evaluation).

2.1.3.4.3.1.3
Engineering drawings for all hardware and lens bumper rings (excluding the camera/lenses procured for EVA compatibility evaluation).

2.1.3.4.3.1.4
Certified Flight Bumper rings for the 110 and 350mm lenses.

2.1.3.4.3.1.5
Draft Crew training procedures.

2.1.3.4.3.1.6
Post Flight evaluation report for equipment flown.)  (RECP-98-0014, Mod 126 6/19/98)

2.1.3.4.3.1.7
Flight certified and training hardware configured per engineering drawings in the quantities referenced in paragraph 2.1.3.4.2.1.1.  One each flight hardware item used for qualification/acceptance shall be downgraded to class III after certification process is complete, to be used for engineering hardware in the SP Camera Lab.

2.1.3.4.3.1.8
Lens MTF and light meter calibration reports shall be delivered to SP4.

2.1.3.4.3.2
35MM Camera System

2.1.3.4.3.2.1
Technical evaluation report on the results of the Nikon F5 and Data Back evaluation.

2.1.3.4.3.2.2
Lens MTF data report shall be delivered to SP4.  (For lenses procured in FY97, as a part of the WBS 1.2.5 Subtask Camera Upgrade )

2.1.3.4.3.3
The contractor shall provide written weekly status reports to the NASA-SP4 manager for Shuttle regarding procurement status, certification status and open issues and current tasks relating to requirement 2.1.3.4.2.1 and 2.1.3.4.2.2.  The status of the camera upgrade activity shall also be presented to the monthly Photographic Working Group meeting.

2.1.3.4.4
GOVERNMENT PROVIDED SERVICES

None

2.1.3.4.5
SCHEDULE REQUIREMENTS

2.1.3.4.5.1
(deleted byRECP-98-0014, 6/8/98 Mod #126)

Training hardware shall be delivered to CB by September 30, 1998. 

(deleted by RECP-98-0014, 6/8/98 Mod #126)

Flight hardware required to support the two shuttle flights shall be delivered to FEPC no later than 48 hours prior to the mission bench reviews.

2.1.3.4.5.2
Certification of all 70mm hardware shall be complete by September 15, 1998  (RECP-98-0014, 6/8/98 Mod #126) (excluding the EVA camera/lenses).

2.1.3.4.5.3
Transfer of all 70mm flight hardware to FEPC and training of FEPC technicians shall be completed by  February 1999.  (FY99 CFWO) (RECP-98-0014, Mod 126 6/19/98)

2.1.3.4.5.4
The technical evaluation report of the results of the Nikon F5 and Data Back evaluation is due  June 5, 1998.  (RECP-98-0014, Mod 126 6/19/98)

2.1.3.4.6
APPLICABLE DOCUMENTS

Ref. SOW

2.1.3.4.7
PERFORMANCE MEASUREMENT

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  The contractor shall not be held responsible for any delays or schedule/cost impacts due to changes in requirements or policies of supporting NASA divisions which are beyond the control of the contractor.
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HASSELBLAD 203 FE SYSTEM

FY'97

FY'98

 

Hardw.

Hardw.

203FE Camera Body / w.o focusg hood

28

0

w. split im/micro prism screen /exch

Motor Winder - Model

12

16

Motor winder interface Mod

12

16

Reflex V-finder (90 deg) 

4

12

Reflex V-Finder Mod to fit 203 FE

16

12

CAMERA SYSTEM 

50mm f:2.8 FE (FLE) lens    (CF/f:4)

16

0

110mm f:2.0 FE lens  (100 CF/f:3.5)

16

0

250mm f:4.0 FE lens    (CF/f:5.6)

19

0

350mm  f:4.0 FE lens   (500 CF/f:8) 

8

0

LENS  

 

70/200 Data Mag.(bulk) GFE (Mod)

0

108

E24 Film Magazine  (Engineering unit)

2

0

Teleconverter 2x (1.4 XE / FE lenses)

2

0

IR Remote Control

7

0

UV/Filters (filters)

30

30

IR Filters

12

0

Camera shoes

24

ASSOCIATED HW 

 

 

EVA 203FE camera system incl EVA prep

2

EVA 50mm  2.8FE lens includg EVA prep

2

Testing, Thermal cover (TC) fab, labor

3 TC

Table 5-2

35mm CAMERA UPGRADE HARDWARE 

NIKON

Total

Product Description

Product #

QTY

Nikon F-5 Camera

1795

4

MS-28 Data Back

466-

4

SB-26 Flash Unit

4707

3

85mm f1.8 D Nikkor AF Lens

1931

2

28mm f1.4 D  AF Nikkor

1921

2

50mm f1.4 D  AF Nikkor

1902

2

180mm f2.8 ED (IF)  D type  AF Nikkor

1940

2

400mm f2.8 D  (ED-IF) AF Nikkor

1948

1

2x Teleconverter

1404

2

16mm f 2.8 D  AF Nikkor Fisheye

1910

2

20-35mm f2.8 D  AF Nikkor

1953

2

24-50mm f:2.8 D  AF Nikkor

1955

2

35-70mm f:2.8 D  AF Nikkor 

1963

4

80-200mm f: 2.8 D  AF Nikkor

1585

1



2.1.3.5

UMBILICAL WELL CAMERA UPGRADE

(Mod #168, dated 2/17/00,  definitized cancellation of all camera effort effective 

March 21, 1999.)  
2.1.3.5.1
TASK DESCRIPTION

The purpose of this task is to implement the effort identified on TD #97-0216.  The contractor shall initiate a complete upgrade of the Umbilical Well Camera systems.

2.1.3.5.2
TASK REQUIREMENTS

2.1.3.5.2.1
16mm ET Separation (ET/SEP) Camera System

Task Requirement: Design and manufacture camera housings to accommodate differences in each of the four shuttle umbilical wells.  This requires additional layout and manufacturing of a new Film Data Recording Board and he modification to the basic 1PL camera and magazine.  The design and production of these items increases the camera housing cost significantly. (RECP 98-0041, Umbilical Well Camera Upgrade, Mod 140 1/11/99)
2.1.3.5.2.1.1
The contractor shall procure and certify, for use onboard the Shuttle per PRD JSC 17038, 16mm motion picture camera hardware and accessories.  Six flight units are required.  The contractor shall complete the design modifications and vehicle integration effort in FY99.  (RECP 98-0014, Mod 126 6/19/98)
2.1.3.5.2.1.2
The contractor shall generate/document modifications for the 16mm camera and establish a subcontract with the vendor company for the modification. 

2.1.3.5.2.1.3 
The camera has to meet operational requirements and conform to size/ weight constraints as indicated in the Technical Specification Sheet (Figure 5-1) and requirements identified in memo SN5-97-124 from SN5/Earth Science Branch. (RECP 98-0014, Mod 126 6/19/98)  The camera housing mounting and electrical interface shall be modified to meet interface and environmental operational requirements of the current operational ET/SEP system, to increase scope of design and fabrication of the 16mm External Tank Separation (ETSEP) Camera System Housings.  
2.1.3.5.2.2
35mm ET Thermal Protection System (ET/TPS) Camera System 

2.1.3.5.2.2.1
The contractor shall certify for use onboard the Shuttle per PRD JSC 17038, 35mm ET/TPS camera hardware and accessories.  The contractor shall complete the design modifications and vehicle integration effort in  FY99. (RECP-98-0014,  Mod 126 6/19/98)

2.1.3.5.2.2.2
The contractor shall utilize F-4/F-5 or existing F-3 35mm cameras in inventory for integration into the ET/TPS camera system which meet the functional requirements identified in memo SN5--97-124 from SN5/Earth Science Branch.

2.1.3.5.2.2.3
The contractor shall fabricate to the current design an additional ET/TPS camera housing.

2.1.3.5.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.3.5.3.1
16mm Motion Picture ET Separation (ET/SEP) Camera System.

2.1.3.5.3.1.1
Six 16mm camera systems modified to replace existing ET/SEP Milliken cameras.  Certified ETSEP camera hardware required to support STS-97. ( RECP 98-0041, Umbilical Well Camera Upgrade, Mod 140 1/11/99)
2.1.3.5.3.2
35mm ET Thermal Protection System (ET/TPS) Camera System.

2.1.3.5.3.2.1
Four Nikon camera systems.

2.1.3.5.3.2.2 
ET/TPS housing.  

2.1.3.5.4
GOVERNMENT PROVIDED SERVICES

None

2.1.3.5.5
SCHEDULE REQUIREMENTS

2.1.3.5.5.1
Certification and integration of the 16mm and 35mm umbilical well camera system tasks, including modification requirements, shall be completed in time to support  STS-97 or by March 18, 1999.  (RECP-98-0014, Mod 126 6/19/98)

2.1.3.5.5.2
Flight hardware shall be delivered to KSC and integrated into the vehicle to support pre-flight mission milestones for  STS-97.  (RECP-98-0014, Mod 126 6/19/98)

2.1.3.5.5.3
ETSEP Camera Systems certified hardware to support STS-97.( RECP 98-0041, Umbilical Well Camera Upgrade, Mod 140 1/11/99)
2.1.3.5.6
APPLICABLE DOCUMENTS

Ref. SOW

2.1.3.5.7
PERFORMANCE MEASUREMENT

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  The contractor shall not be held responsible for any delays or schedule/cost impacts due to changes in requirements or policies of supporting NASA divisions, which are beyond the control of the contractor.

Figure 5-1

Technical Specification

for a 16mm pin registered, high speed motion picture camera,

with a built-in timing circuit, film data recording system

Size:


Not to exceed 12-3/4 x 8-3/8 x 5 inches (including lens)

Weight:

19.5 pounds maximum (including lens)

Finish:


White, Glossy

Film Capacity:

16mm 400’ Standard Base (0.0063), 575’ thin (0.0033) 





film in camera or removable magazine

Daylight Load:
Standard 400’ daylight spools

Power Connector:
12 pin external:  Bendix PTO2H-14-12P

Power:


28 +/- 4 Volts dc 8 Amps, maximum

Lens Mount:

Ruggedized, optically stable at 20 g’s

Cine speed:

240 fps (frames per second) 14400 RPM

Shutter:

Adjustable 

Speed Stability:
+/- 3% under specified environment

Heater:


Internal heater

Timing:

Integral timing circuit, IRIG-B input, 10 digit data annotation 




on film, internal clock backup

Mounting Provision:
Dovetail plate (dimension will be provided)

Operational Environment:

Acceleration: 

20 g’s in both direction of 3 principal planes

Temperature:

-65 to 150 degrees F - with heater

RFI Qualified:

MIL-I-2600

2.1.3.6

UMBILICAL WELL LIGHTING FEASIBILITY ASSESSMENT (RECP-98-0014  Mod 126 6/19/98) (Mod 168,  2/17/00,  definitized cancellation of all camera effort effective March 21, 1999.) 
2.1.3.6.1
TASK DESCRIPTION

The purpose of this task is to perform a feasibility assessment of incorporating a flash system into the Shuttle Umbilical Well to allow photographs of the External Tank to be acquired by the upgraded ET/TPS (35mm) camera system during night time launches.  Results of this assessment will be used to present a “go/no go” recommendation to the Shuttle program manager on whether or not the proposed concept  is feasible.

Reference TD-98-0407.

2.1.3.6.2
TASK REQUIREMENTS

Evaluate the feasibility of installing a COTS or modified COTS flash into the Shuttle Umbilical Well.  Perform the tasks identified in the TD-98-0407 per the schedule proposed by the contractor in the TD response.

Support the ET Lighting Working Group, as required.

2.1.3.6.3
END PRODUCTS/DELIVERABLE REQUIRED

A. A ‘Go/No Go’ recommendation based on predicted resolution and image quality – Due July 24, 1998.

B. A rough order of magnitude cost/schedule estimate for implementation and integration – Due July 24, 1998.

C. Environmental Chamber Test Results – Sept. 1, 1998

D. Vibration Test Results – Dec. 1, 1998

E. Report – documenting the overall assessment and test results of the feasibility for utilizing a flash within the umbilical well, and recommendation of whether or not to go forward with certification and integration of a flight system – Dec 14, 1998

F. If the recommendation is a ‘GO,’ provide a detailed cost breakdown (operating plan) and schedule to certify and integrate a flight system within FY99 – Dec 14, 1998

2.1.3.6.4
GOVERNMENT PROVIDED SERVICES

Thermal/Vacuum Chamber and Vibration Test facility

2.1.3.6.5
SCHEDULE REQUIREMENTS – see para 2.1.3.6.3 for due dates

2.1.3.6.6
APPLICABLE DOCUMENTS

Ref. SOW

2.1.3.6.7
PERFORMANCE MEASUREMENT

Evaluation criteria will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  The contractor shall not be held responsible for any delays or schedule/cost impacts due to changes in requirements or policies of supporting NASA divisions, which are beyond the control of the contractor.

(RECP-98-0014  Mod 126 6/19/98)

2.1.3.7  RESERVED

2.1.4

ISS FLIGHT HARDWARE PROJECTS


2.1.4.1

RUSSIAN-PROVIDED AIRLOCK PUMP ACOUSTIC SUPPRESSION KIT COMPLETED
2.1.4.1.1
TASK DESCRIPTION

Design, fabricate, test, and certify an acoustic suppression kit for the Russian-provided Airlock Pump.

2.1.4.1.2
TASK REQUIREMENTS

2.1.4.1.2.1
The contractor shall design, fabricate, test, and certify an acoustic suppression kit for the Russian-provided Airlock Pump.

2.1.4.1.2.2
The Acoustic Suppression Kit shall attenuate the noise of the Russian-provided Airlock Pump to a level not to exceed 65 dBA.  Noise levels shall be measured at least 2 feet from the side of the Acoustic Suppression Kit.

2.1.4.1.2.2.1
As a design goal, the Acoustic Suppression Kit should be measured at a level of 61 dBA.

2.1.4.1.2.3
The overall weight of the Acoustic Suppression Kit and the Russian-provided Airlock Pump shall not exceed that of the delivered Russian-provided Airlock Pump and its original container.

2.1.4.1.2.3.1
The maximum weight of the Acoustic Suppression kit shall not exceed 47 pounds.

2.1.4.1.2.4
The interfaces of the Acoustic Suppression Kit with the ISS Airlock shall comply with the requirements defined in SSP 50066, Airlock to Russian Hardware Interface Control Document (ICD), Parts I and II.

2.1.4.1.2.5
The Acoustic Suppression Kit shall comply with the requirements specified in SSP 50099, Performance Requirements for the Airlock Depress Pump, as the said requirements apply to the Acoustic Suppression Kit.

2.1.4.1.2.6
The design of the Acoustic Suppression Kit shall consider all issues relating to In-Flight Maintenance (IFM).

2.1.4.1.2.7
Complete signed and released engineering drawings for the Acoustic Suppression Kit.

2.1.4.1.2.8
Fabricate one Flight Unit and one Backup Flight Unit (which can serve as the Qualification Unit).

2.1.4.1.2.9
Qualify the Acoustic Suppression Kit for flight.

2.1.4.1.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.4.1.3.1
One Flight Unit and one Backup Flight Unit.

2.1.4.1.3.2
Signed and released engineering drawings for the Acoustic Suppression Kit.

2.1.4.1.3.3
Develop a Safety and Mission Assurance Certification Approval Request (SMACAR) for review and approval by the Flight Crew Support Division (FCSD), and Safety and Mission Assurance.

2.1.4.1.3.4
Develop procedures for IFM for review and approval by NASA.

2.1.4.1.4
GOVERNMENT PROVIDED SERVICES

Reference SOW.

2.1.4.1.5
SCHEDULE REQUIREMENTS

2.1.4.1.5.1
Provide documentation to support a Project Status Review by October 15, 1997.

2.1.4.1.5.2
Provide completed, signed, and released engineering drawings for the Acoustic Suppression Kit by December 2, 1997.

2.1.4.1.5.3
Provide SMACAR for FCSD and S&MA review and approval by December 2, 1997.

2.1.4.1.5.4
Provide documentation to support a Critical Design Review (CDR) on December 1, 1997.  The disposition and coordination of Review Item Dispositions (RID’s) shall be completed by December 20, 1997.

2.1.4.1.5.5
Complete fabrication of the Qualification Unit by January 30, 1998.

2.1.4.1.5.6
Complete qualification testing by March 5, 1998.

2.1.4.1.5.7
Complete fabrication of the flight and backup flight units by April 23, 1998.

2.1.4.1.5.8
Deliver flight and backup flight units by May 1, 1998.

2.1.4.1.6
APPLICABLE DOCUMENTS

JSC 33227
Project Technical Requirements Specification, Airlock Servicing and



Performance Equipment

JSC 50099
Performance Requirements for the Airlock Depress Pump

JSC 50066
Airlock to Russian Hardware Interface Control Document (ICD), Part I

JSC 50066
Airlock to Russian Hardware Interface Control Document (ICD), Part II

JSC 50151
Project Implementation Agreement, Airlock Servicing and Performance 


Checkout Equipment (SPCE)

Acoustic Noise Enclosure Requirements for the ISS GFE Airlock Depress 
Pump Quieting Kit.  Documentation provided by the ISS Acoustic Analysis 
Tiger Team manager by SP3/Jerry R. Goodman for the Flight Crew Support Division, Space and Life Sciences Directorate.

2.1.4.1.7
PERFORMANCE MEASUREMENT

Performance measurement shall be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.


2.1.4.2

RESUPPLY STOWAGE PLATFORM-1 (RSP-1) STOWAGE SYSTEM (CR-98-0103 Mod 131 8/31/98)
2.1.4.2.1
TASK DESCRIPTION

The contractor shall perform the integrated design, development, testing, and evaluation (DDT&E) for the Resupply Stowage Platform Stowage System which includes the RSP-1 and M01 and M02 bags. (CR-98-0103 Mod 131 8/31/98)

The contractor is required to design, provide stress analysis, drafting, and qual unit fabrication for the RSP strapping.  The contractor is also required to provide additional correlated math models to support the flight 5A.1 verification loads analysis.  (Mod 162, 12/22/99)

2.1.4.2.1.1
The contractor shall perform analysis for flights 5A.1 and 6A (three Configurations: - 909, 0946 & -924, all 335 load cases using the maximum load of 500 pounds.  Configuration -909, first choice for 5A.1, Configuration -946 second choice for 5A.1 and 6A, configuration 924, first choice for 6A.  Products are required to support fights 5A.1 and 6A.  (Mod 165 2-11-00)

2.1.4.2.1.2
The full stress analysis deliverable will be Margin Comparison Report - Comparison of margins calculated with those published for fences and hinges in JSC-39336 and the RSP structure in JSC 39333.



5A.1 Case (909) Configuration Margin Summary

11/09/99



5A.1 Case (909) Complete Report



11/23/99



Backup Case (946) Configuration Margin Summary

12/21/99



6A Case (924) Margin Report




02/01/00



6A Case (924) Margin Report




02/15/00



(Mod #165, dated 2-11-00)

2.1.4.2.2
TASK REQUIREMENTS

2.1.4.2.2.1
The contractor shall perform the design, development, testing and evaluation (DDT&E) for the Resupply Stowage Platform (RSP) in accordance with the Program Implementation Agreement for Flight Crew Equipment, SSP50158.

2.1.4.2.2.2
Structure weight not to exceed 188 (Mod 151 7/9/99) pounds.  This weight does not include the soft packs, ORU mounting plates, knee braces, or associated soft pack tie down hardware.

2.1.4.2.2.3
The payload capacity of the RSP shall be a minimum of 500 pounds.

2.1.4.2.2.4
The Resupply Stowage Platform must adhere to SSP 41017, “Rack to MPLM ICD,” dated August 19, 1998 (Mod 151 7/9/99).

2.1.4.2.2.5
A “stowage item” to RSP Interface Control Document/Interface Control Document shall be developed.

2.1.4.2.2.6
The stowage CG envelope shall be developed based upon the RSP system CG envelope provided by the government.

2.1.4.2.2.7
The RSP design shall include provisions for oversized ORU transport.  The attachment plates for oversized ORU transport are to be provided outside of this effort.

The following items will be provided by others and are not a part of this task:  Stand-off/rack volume closeouts, aisle stowage containers, airlock stowage bags, and all stowage provisions/outfitting.

2.1.4.2.2.8
Incorporate requirement changes identified in the RSP 1 SS CDR, including new pressure and thermal distortion loads. (Mod 151 7/9/99)
2.1.4.2.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.4.2.3.1
Program Requirements Review  Completed
2.1.4.2.3.2
Preliminary Design Review  Completed
2.1.4.2.3.3
Critical Design Review  Completed
2.1.4.2.3.4
Eight (Mod 153 dated 8/26/99) flight Resupply Stowage Platforms (Flight Units)  Completed
2.1.4.2.3.5
“Stowage item” to RSP Interface Control Drawing/Interface Definition Document  Completed
2.1.4.2.3.6
8 M01 bags and 12 M02 bags in FY99 for flight 6A  Completed


12 M01 bags and 18 M02 bags in FY00 for flight 7A1  Completed


4 M01 bags and 6 M02 bags in FY00 for flight UF-1  Completed


2 M01 bags and 3 M02 bags in FY01 for flight UF-3



2 M01 bags and 3 M02 bags in FY02 for flight UF-5



6 M01 bags and 9 M02 bags in FY03 for flight 17A



2 M01 bags and 3 M02 bags in FY03 for flight 19A



(RECP-98-0103  Mod 131 8/31/98)

2.1.4.2.3.7
One ship-set of training hardware to KSC (one RSP, one M01 Bag, two M02 Bags and 14 volumetric internal stowage bag replicas. (Mod 151 7/9/99)  Completed
2.1.4.2.4 GOVERNMENT PROVIDED SERVICES

2.1.4.2.4.1
If needed, an additional 102K will be required within one week from the time of request for testing.  Any delay in receiving the 102K will result in a schedule slip on a day per day basis, along with delays associated with scheduling the MSFC and Wyle Test facilities (Mod 151 7/9/99)

2.1.4.2.5
SCHEDULE REQUIREMENTS (Program Milestones)

2.1.4.2.5.1
Program Requirements Review by January 15, 1998.

2.1.4.2.5.2
Preliminary Design Review by February 15, 1998

2.1.4.2.5.3 Critical Design Review by June 15, 1998

2.1.4.2.5.4 Delta CDR by November 13, 1998 (Mod #151)

2.1.4.2.5.5
Ship one RSP training unit to KSC by July 15, 1999, with the following:  One M01 Bag with harness assembly, two M02 Bags with harness assembly, 14 volumetric replicas of the internal stowage bags. (Mod 151 7/9/99)

2.1.4.2.5.6
Ship three  flight units by October 11, 1999 (Mod 151 7/9/99).

Ship one flight unit, without M-bags November 10, 1999. (Mod 153 dated 8/26/99)

Ship one flight unit, without M-bags December 3, 1999 (Mod 153 dated 8/26/99)

2.1.4.2.5.7
Ship three additional flight units by November 7, 1999 (Mod 151 7/9/99).

2.1.4.2.6
APPLICABLE DOCUMENTS

S684-10278
Prime Item Deliverable for Resupply Stowage Platform

SSP 41017
Rack to MPLM ICD

2.1.4.2.7
PERFORMANCE MEASUREMENT

Performance measurement shall be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.

(Mod 134, dated 10/9/98 deleted section 2.1.4.3 in its entirety and replaced with the following:) 
2.1.4.3  
ISS HAB OUTFITTING

Statement of Work Section 2.1.4.3 ISS HAB OUTFITTING, is hereby modified to include the following statement:  Mod 178 7/12/00, definitized cancellation of the habitability outfitting effort effective October 1, 1999 and close-out for cancellation of the effort.

2.1.4.3.1
TASK DESCRIPTION

The contractor shall perform the design, development, testing, and evaluation (DDT&E) and fabrication for the International Space Station Habitation Element Outfitting.

2.1.4.3.2
TASK REQUIREMENTS

2.1.4.3.2.1  
The contractor shall perform design, fabrication, assembly, test, integration and deliver the ISS Hab Outfitting in accordance with the Supporting Development Implementation Document, SSP50158 (FCSD to ISSPO Program Implementation Agreement for Flight Crew Equipment).

2.1.4.3.2.2
The subsystems that comprise the ISS HAB Outfitting task are:

· Permanent Crew Quarters - initially located in Node 2, later moved to the Habitation Element

· Waste Management Compartment (WMC) - located in Node 3 with limited Early Hygiene Capability

· Handwash Unit - located in the WMC in Node 3

· Galley - initially located in Node 3, later moved to the Habitation Element

· Trash Compactor - located in the Galley rack

· Full Body Cleansing Compartment - located in the Habitation Element

· Wardroom - minimum capability initially located in Node 3, later moved and incorporated with other components to provide full Wardroom in the Habitation Element

· Service Module 3rd Crew Quarters Fan Kit to be provided to the Russians for integration into the Service Module 3rd Crew Quarters assembly.

2.1.4.3.2.3
 The Permanent Crew Quarters, Wardroom, Waste Management Compartment, Full Body Cleansing System, and Galley shall adhere to SSP 41017, “Rack to MPLM ICD,” dated March 22, 1996 for structural interfaces.

2.1.4.3.2.4 
 ISS Hab Outfitting subsystem Interface Control Documents shall be developed in coordination with the element providers.

2.1.4.3.2.5
The subsystem racks will be provided at no cost by FCSD to the contractor.

· Seven racks will be provided for the flight deliverables.  

· Four racks will be provided to support the qualification requirements.

· One rack will be provided for prototype development and evaluation.

2.1.4.3.2.6  
The contractor shall provide Flight backup units that are not integrated into racks but supplied at an ORU level.

2.1.4.3.2.7
The contractor shall refurbish the Qualification units after testing is completed to serve as high fidelity trainers. 

2.1.4.3.2.8
The contractor shall provide Early Hygiene Capability in the Node, some components of which may be utilized in the Full Body Cleansing Compartment to be installed in Hab element.

2.1.4.3.2.9
The contractor shall provide Early Wardroom Capability in the Node, some components of which may be utilized in the Wardroom System to be installed in Hab element.

2.1.4.3.2.10
Schedules shall be based on the ISS Assembly Sequence Revision C, dated 5/7/97. 

2.1.4.3.2.11
The EDCU, EDCU consumables, and associated drawings will be provided as GFM to the contractor for integration into the Full Body Cleansing Compartment.
2.1.4.3.3
END PRODUCTS/DELIVERABLES REQUIRED
2.1.4.3.3.1 
The contractor shall provide the following deliverables:
2.1.4.3.3.1.1  
Flight Units
	Subsystem
	Flight units
	Backup units

(Not integrated into racks)

	Service Module 3rd CQ Fan Kit
	1
	

	Permanent Crew Quarters
	4
	0

	WMC (with EC EDCO)
	1
	1 (w/o EDCU)

	GALLEY w/Trash Compactor
	1
	1

	Early Hygiene Capability
	1
	1

	MIN. Wardroom Capability
	1
	1

	Full Wardroom
	1
	1

	Full Body Cleansing Compartment.
	1
	1


2.1.4.3.3.2
The contractor shall provide an early Drafts and Final coordinated Interface Control Documents by Subsystem with the appropriate Element provider.

 2.1.4.3.3.3
A Project Master Schedule shall be developed and maintained during the life of this project to reflect launch and coordinated delivery dates.  

2.1.4.3.3.4
The contractor shall conduct programmatic reviews on the hardware development in accordance with the SDID.

2.1.4.3.4
GOVERNMENT PROVIDED SERVICES/EQUIPMENT

2.4.1.3.4.1
The contractor will be provided as GFM the EDCU for integration into the Full Body Cleansing Compartment.    

2.4.1.3.4.2
The contractor will be provided as GFM the CHeCS water sample port QDs for integration into the Galley and Handwash.

2.1.4.3.5
SCHEDULE REQUIREMENTS (Program Milestones)

Schedules shall be based on the ISS Assembly Sequence Revision C, dated 5/7/97.  Exact delivery dates will be coordinated and negotiated with FCSD/ISSPO in coordination with the element provider/integrator and KSC.  The project master schedule shall reflect these agreements.


Location

LAUNCH
      Initial                         Final (12-03)

Service Module 3rd CQ Fan Kit
12-98

2A.1 (SpaceHab)
SM

Permanent Crew Quarters

09-01

UF-3 (MPLM)
N2
HAB

WMC (with EC EDCO)
 
11-02

17A (MPLM)

N3

  N3 

GALLEY w/Trash Compactor
11-02

17A (MPLM)

N3

 HAB

Early Hygiene Capability

11-02

17A (MPLM)

N3

 HAB

MIN. Wardroom Capability

11-02

17A (MPLM)

N3

 HAB

Full Wardroom


12-03

16A (HAB)

HAB

 HAB

Full Body Cleansing Compart.
12-03

16A (HAB)

HAB

 HAB

2.1.4.3.5.1
Programmatic schedules will be developed and maintained on a monthly basis.  

2.1.4.3.5.2
Early Draft Subsystem Interface Control diagrams for the Permanent Crew Quarters integration into Node 2 shall by provided by February 20, 1998.

2.1.4.3.6
APPLICABLE DOCUMENTS

SSP 50158
Supporting Development Implementation Document.

SSP 41017
Rack to MPLM ICD

2.1.4.3.7
PERFORMANCE MEASUREMENT

Performance measurement shall be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements.

(A.4.4.5) 


2.1.4.5

FGB ENCLOSURES (Stop Work TD#99-0619 dated 6/7/99)
2.1.4.5.1
TASK DESCRIPTION

The Contractor shall develop and provide FGB Enclosures to outfit the FGB module for on orbit stowage of Crew Transfer Bags and one half size Crew Transfer Bags (not yet in the program, to be provided by others).

2.1.4.5.2
TASK REQUIREMENTS

2.1.4.5.2.1
Develop and provide FGB Enclosures to outfit the Russian FGB module for on orbit stowage of Crew Transfer Bags and one half size Crew Transfer Bags.  The FGB zones to be outfitted are zones 1, 2, 3, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 22.  Based upon analytical analysis performed by the subcontractor, it is predicted that the stowage enclosures will contain 40 full size CTB’s and 3 half size CTB’s.

2.1.4.5.2.2
Develop an End Item Specification (EIS) and conduct a program requirements review with a signed EIS as the end product.

2.1.4.5.2.3
Conduct Preliminary design review and critical design review and resolve all issues resulting from such reviews.

2.1.4.5.2.4
Provide a high fidelity working mockup delivered to Russia by May 4, 98 with a technically cognizant individual to support a fit check in the Flight FGB module.

2.1.4.5.2.5
Fabricate qualification hardware and flight hardware.  Qualification hardware may be the minimum set required for certification.  Possibly a volume or two.

2.1.4.5.2.6
Develop all Safety and Mission Assurance documentation required for this hardware.  All hazards associated with this hardware shall be identified with associated controls, controls approved, and controls implemented.  Present to the SMART team and obtain SRP approval.

2.1.4.5.2.7
Deliver the flight units in two stages.  The first stage deliverable shall be by August 3, 1998, and consist of three to five flight enclosures.  The flight enclosures selected should be those that will maximize stowage volume.  The second stage delivery shall be September 13, 1999, and consist of the remaining enclosures.

2.1.4.5.3
END PRODUCTS/DELIVERABLES REQUIRED

2.1.4.5.3.1
Baselined End Item Specification.

2.1.4.5.3.2
High Fidelity Mockup delivered to Russia.

2.1.4.5.3.3
Qualification Hardware

2.1.4.5.3.4
Flight Hardware

2.1.4.5.4
GOVERNMENT PROVIDED SERVICES

2.1.4.5.5
SCHEDULE REQUIREMENTS

2.1.4.5.5.1
PDR shall be concluded by April 3, 1998.

2.1.4.5.5.2
Provide a high fidelity working mockup delivered to Russia by May 4, 1998.

2.1.4.5.5.3
CDR shall be completed by May 20, 1998.

2.1.4.5.5.4
First ship set delivery by August 3, 1998.

2.1.4.5.5.5
Second ship set delivered by September 13, 1999.

2.1.4.5.6
APPLICABLE DOCUMENTS

SSP 50158
SDID for Flight Crew Support Division

2.1.4.5.7
PERFORMANCE MEASUREMENT

Performance will be measured based upon the contractor’s schedule, technical and cost performance.  Early availability of articles identified for the second ship set will be considered as exceeding requirements.  (CR 98-0091,  Mod 26, 2/24/98)

2.1.5

SP4 HUMAN RESEARCH FACILITY (HRF) DEVELOPMENT AND ENGINEERING Completed
2.1.5.1

TASK DESCRIPTION

The contractor shall perform the required research and development activities to describe the requirements and work to be performed for the design, development, test, and flight certification of the Range of Motion (Goniometer) (Requirement deleted by FY98 baseline plan cost breakdown) and Foot Ground Interface.  The contractor shall support the HRF Foot Ground experiment pressure testing to determine if a flight calibration unit is required on ISS for the FGI experiment.  Following completion of the test, provide a detailed test report for SP4 and HRF Program Management.  (RECP-98-0016  Mod 126 6/19/98)

2.1.5.2 
TASK REQUIREMENTS

2.1.5.2.1
Perform all required development tasks such that hardware deliveries are accomplished according to the following schedule:

2.1.5.2.1.1
Range of Motion (Goniometer):

Purchase four off-the-shelf flight units by 12/98 (Requirement deleted by FY98 baseline plan cost breakdown.)

2.1.5.2.1.2
Foot Ground Interface:

1. One Qualification unit by 3/98

2. Four Flight units by 10/98

3. Support HRF Foot Ground experiment pressure test and provide test report. (RECP-98-0016,Mod 126 6/19/98)



d. 
e. 
f. 
2.1.5.3

END PRODUCTS/DELIVERABLES REQUIRED

2.1.5.3.1
Range of Motion (Goniometer):  Purchase four off-the-shelf flight units. (Requirement deleted by FY98 baseline plan cost breakdown.)

2.1.5.3.2
Foot Ground Interface:  Design and fabricate four flight units.

2.1.5.3.3
Provide a project status report at the HRF monthly level III hardware review meeting.

2.1.5.3.4
Successful completion of Foot Ground Interface pressure test and test report. (RECP-98-0016  6/19/98 Mod 126) 

2.1.5.4

GOVERNMENT PROVIDED SERVICES

2.1.5.4.1
Reference Statement of Work

2.1.5.5

SCHEDULE REQUIREMENTS

2.1.5.5.1
Provide the following HRF hardware as required:

2.1.5.5.1.1 
Range of Motion (Goniometer):

Purchase Four Off-The-Shelf Flight units by 12/98 (Requirement deleted by FY98 baseline plan cost breakdown.)

2.1.5.5.1.2 
Foot Ground Interface:

One Qualification Unit by 3/98

Four Flight units by 10/98

2.1.5.6

APPLICABLE DOCUMENTS

None

2.1.5.7

PERFORMANCE MEASUREMENT

Performance measurement will be based on the contractor’s schedule, technical, and cost performance in accomplishing the above requirements and successful completion of Foot Ground Interface pressure test and test report. (RECP-98-0016  6/19/98 Mod 126).  Impacts and situations beyond the control of the contractor resulting in delays or cost impacts will be brought to NASA’s attention.
2.2

CREW STATION INTEGRATION

2.2.1

INTEGRATION OF PAYLOADS AND EXPERIMENTS INTO SHUTTLE CREW COMPARTMENTS AND HABITATS

2.2.1.1

TASK DESCRIPTION

The Contractor shall perform payload/mission integration for the Space Shuttle Program (SSP) Orbiter Crew Compartment as defined, controlled, and scheduled by the NSTS 07700 - SSP Definitions and Requirements, Volume IV - Configuration Management Requirements, Book 1 - Requirements, latest revision.

2.2.1.2

TASK REQUIREMENTS

2.2.1.2.1
SHUTTLE INTEGRATION ENGINEERING

Provide mission-unique analytical integration of the orbiter crew compartment for up to eight flights per fiscal year, at the SSP programmatic milestones and meetings.  Provide this information for the development of a CCCD for assigned flights, as scheduled by the NSTS 07700 - SSP Definitions and Requirements, Volume IV - Configuration Management Requirements, Book 1 - Requirements, latest revision.

Provide mission-unique Power, Data, and Video Plug-in Plans for the orbiter crew compartment and provide this information for the development of CCCD cable routing drawings for up to eight flights per fiscal year.

Document production processes in accordance with ISO 9000 certification requirements and maintain ISO 9000 process documentation.

2.2.1.2.2
SHUTTLE PAYLOAD CREW COMPARTMENT ANNEX PRODUCTION/MAINTENANCE

Provide and maintain Payload Integration Plan/Mission Integration Plan (PIP/MIP) Crew Compartment Interface Control Annexes (ICAs) for up to 180 Shuttle payloads in accordance with DRD/DRLs 13 and 14.  Space Station, Spacelab, Spacehab, and Shuttle/Mir ICAs may group several payloads into one ICA and will count for 9 to 12 individual payload ICAs.  ICAs will be prepared for payloads as defined in the Standard Integration Plan (SIP), (PIP), (MIP), and the NSTS 07700 - SSP Definitions and Requirements, Volume IV - Configuration Management Requirements, Book 1 - Requirements, latest revision.  Specific schedules are defined in the payload-unique PIP/MIP and the mission-unique Flight Requirements Document (FRD), NSTS 17462.

Assume the management responsibility as outlined by the SSP for signing all ICAs for FCSD.  Support Division management through the readiness review process for flight.

Document production processes in accordance with ISO 9000 certification requirements and maintain ISO 9000 process documentation.

2.2.1.3

END PRODUCTS REQUIRED

Provide products, documents, and plans indicated in Section 2.2.1.2.

2.2.1.4

GOVERNMENT-PROVIDED SERVICES

2.2.1.4.1
Internet access for document transfer.

2.2.1.4.2
Electronic mail services.

2.2.1.4.3
NASA print shop for document printing and distribution.

2.2.1.4.4
Office accommodations (space, furniture, phones).

2.2.1.4.5
ISD/FCSD FIP computer hardware/software installation and maintenance.

2.2.1.5

SCHEDULE REQUIREMENTS

Schedules are in the Flight Definition and Requirements Directive (FDRD), NSTS 07700, Volume III, latest revision.  (RECP-98-0008 5/20/98 Mod #130 added contract value to cover costs incurred by contractor due to unanticipated Space Shuttle Program late changes in requirements requiring additional drawings and affecting the on-schedule production of deliverables listed in paragraph 2.2.1 and 2.2.2).  Overages shall be requested per TD.

2.2.1.6

APPLICABLE DOCUMENTS

Refer to Applicable Documents listing in contract.

2.2.1.7

PERFORMANCE MEASUREMENT

2.2.1.7.1
SHUTTLE INTEGRATION ENGINEERING

Mission-unique analytical integration information prepared for and presented at the SSP programmatic milestones and meetings, shall be on schedule per the FDRD and shall accurately reflect the configuration of the crew compartment.

2.2.1.7.2
SHUTTLE PAYLOAD CREW COMPARTMENT ANNEX PRODUCTION

The ICAs shall be prepared and delivered in accordance with schedules defined in the FDRD, SIPs, PIPs and MIPs.  Specific schedules are defined in each payload unique PIP/MIP.  The ICAs shall accurately reflect the orbiter crew compartment payload configuration and shall provide sufficient information to satisfy programmatic reviews and CCCD development.

2.2.2

SHUTTLE STOWAGE ENGINEERING, INTEGRATION, AND DOCUMENTATION

2.2.2.1

TASK DESCRIPTION

The contractor shall provide and maintain the facilities and associated hardware, software, and supplies required to provide suitable stowage configuration; and shall document the stowage and installation of crew compartment or crew related equipment for STS space flights.  

2.2.2.2

TASK REQUIREMENTS

Specifically, the Contractor shall:

a.  Perform the necessary stowage engineering and generate CCCDs for up to eight Shuttle flights, in accordance with DRD/DRL 15, per year to prescribe the arrangements, stowage and installation of all mission variable equipment within the crew compartment.  This requirement involves preparation of up to 8 CCCDs per year at a production rate of  up to 450 CCCD drawings/revisions/drawing change notices per 2-month period.

b.  All formal CCCDs shall be per JPG 8500.4 and shall be released through the JSC Engineering Drawing Control Center or authorized alternate system.

c.  Attend/participate in up to 15 loose equipment stowage reviews and related crew station reviews to determine fit and/or function and provide real-time mission support  as related to CCCD stowage work for up to eight flights per year.

d.  Provide released CCCDs for the establishment and maintenance of a crew equipment manifest (for up to eight flights per year) based on approved requirements.  Support the distribution of the manifest through the Shuttle Level II Baseline Accounting and Retrieval System (BARS).

e.  Support Division management through the readiness review process for flight.

Assume the Orbiter Stowage Manager responsibility as outlined by NSTS 07700 - SSP Definitions and Requirements, Volume IV - Configuration Management Requirements, Book 1 - Requirements, latest revision.

f.  Document production processes in accordance with ISO 9000 certification requirements and maintain ISO 9000 process documentation.

2.2.2.3

END PRODUCTS REQUIRED

Provide products listed in Section 2.2.3.2.

2.2.2.4

GOVERNMENT-PROVIDED SERVICES

2.2.2.4.1
Internet access for document transfer.

2.2.2.4.2
Electronic mail services.

2.2.2.4.3
NASA print shop for document printing and distribution.

2.2.2.4.4
Office accommodations (space, furniture, phones).

2.2.2.4.5
ISD/FCSD FIP computer hardware/software installation and maintenance.

2.2.2.5

SCHEDULE REQUIREMENTS

Schedules are in the Flight Definition and Requirements Directive (FDRD), NSTS 07700, Volume III, latest revision. (RECP-98-0008 5/20/98 Mod #130 added funding to cover costs incurred by contractor due to unanticipated Space Shuttle Program late changes in requirements requiring additional drawings and affecting the on-schedule production of deliverables listed in paragraph 2.2.1 and 2.2.2.)

2.2.2.6

APPLICABLE DOCUMENTS

Refer to Applicable Documents listing in the contract.

2.2.2.7

PERFORMANCE MEASUREMENT

The CCCD development shall support program milestones unless otherwise directed by FCSD or NASA.  The basic release shall be delivered at 30 days after the CIR or approximately L-11 months.  Revision A shall be delivered to support the FPSR or approximately L-7 months.  Revision B shall be delivered approximately L-60 days.  Revision C shall be delivered after the bench review if sufficient changes are made to warrant an upgrade, or after launch.
2.2.3 
ISS STOWAGE ENGINEERING, INTEGRATION, & DOCUMENTATION

2.2.3.1  
TASK DESCRIPTION

The contractor shall provide and maintain the facilities and associated hardware, software, and supplies required to produce the Space Station Configuration Control Drawings (SSCCDs) for Assembly and Operations of International Space Station (ISS) missions and multi-mission integrated planning activities.  The contractor shall document the stowage, installation and location of equipment launched in pressurized ISS logistics elements carried in the Payload bay of the Space Shuttle to support ISS and ISS re-supply missions.  

2.2.3.2  
TASK REQUIREMENTS

2.2.3.2.1
The Contractor shall:

a.    Perform the necessary stowage analytical integration/engineering.  Generate applicable launch, return flight, and decal SSCCDs to support ISS missions per paragraph 2.2.3.5 and as scheduled in the NSTS 07700, Vol. III, Flight Definition and Requirements Document (FDRD), latest revision.  Support ISS assembly and utilization/logistics flights using the Multi-Purpose Logistics Module (MPLM).  Prescribe the stowage arrangement, installation, location and MPLM mass property analysis of all stowed mission variable loose equipment in accordance with the DRD/DRL 17. All formal SSCCDs shall be per JPG 8500.4 and shall be released through the JSC Engineering Drawing Control Center (EDCC). 

b. Analyze and recommend to NASA the preferred tools and processes in support of the On-orbit Stowage Configuration and Allocation Requirements (OSCAR) required to identify the on-orbit stowage configuration.  Develop the recommended OSCAR programmatic approach and support ISS missions for on-orbit stowage configurations within available resources. 

c.
For mission 7A.1 and the expanded stowage for mission UF1, perform the necessary stowage analytical integration/engineering.  Generate applicable launch, return flight, and decal SSCCDs.  Prescribe the stowage arrangement, installation, and location of all stowed mission variable loose equipment in accordance with the DRD/DRL 17.  All formal SSCCDs shall be per JPG 8500.4 and shall be released through the JSC Engineering Drawing Control Center (EDCC). 

d.
For mission 7A perform stowage analytical integration/engineering for Airlock launch and on-orbit stowage.  Generate applicable launch SSCCD and on-orbit stowage configuration per the manifest requirements in the Increment Definition Requirements Document (IDRD), Annex 1.  For On-orbit, perform the necessary stowage analytical integration for ISS cargo delivered to the station by Shuttle or IP supply vehicles.  Prescribe the stowage arrangement, installation, and location of all stowed mission variable loose equipment in accordance with the DRD/DRL 17.  The 7A requirement involves preparation of a launch SSCCD as well as on-orbit stowage configuration. On-orbit configuration will be documented in the On-orbit Stowage Configuration and Allocation Requirements (OSCAR).  All formal SSCCDs and OSCARs shall be per JPG 8500.4 and shall be released through the JSC Engineering Drawing Control Center (EDCC)

e.
Perform stowage analytical integration/engineering for Payloads support items, supplies, and loose equipment.  Generate applicable launch, return flight, and decal SSCCDs.  Prescribe the stowage arrangement, installation, and location of all stowed mission variable loose equipment in accordance with the DRD/DRL 17.  Provide on-orbit stowage configuration per Payload Data Library 

(PDL) requirements.  This requirement involves preparation of launch and return of SSCCDs per the mission’s cargo integration processing period as outlined in the SPIP Volume III.  All formal SSCCDs and OSCARs shall be per JPG 8500.4 and shall be released through the JSC Engineering Drawing Control Center (EDCC)

2.2.3.2.2 
Provide improvements and sustaining engineering for the Stowage Integration System (SIS) supporting the development of SSCCDs to include SIS-VMDB ICD.  The system shall use commercial off-the-shelf (COTS) hardware and software if appropriate.  Develop, document and maintain SIS interfaces with other relevant ISS program functions.  

2.2.3.2.3
Baseline and maintain program documentation:

1.  USOS Stowage Accommodations Handbook sections

2.  Station Program Implementation Plan (SPIP), Volumes III and VI (SSP 50200)

3.  SIS-VMDB ICD

2.2.3.2.4
Participate in selected ISS stowage hardware design, development and integration reviews and working groups.  Document issues and concerns through review item discrepancies (RID’s) or other processes as required.

2.2.3.2.5
Develop and maintain stowage integration function interfaces with ISS Program Office functions as required.

2.2.3.2.6
Perform transfer of the FCSD flight crew equipment (FCE) manifesting data to the Program as outlined in ISS Supporting Development Implementation Document (SDID) Government Furnished Equipment (GFE) FCE (SSP 50158).  

2.2.3.2.7
Maintain task related ISO 9000 process documentation.

2.2.3.2.8
Support Division management through the readiness review process for flight.  

2.2.3.2.9
Provide the management responsibility as outlined by the ISS Program Office for reviewing, approving and signing all SSCCDs.

2.2.3.3 
END PRODUCTS REQUIRED

Provide products listed in Section 2.2.3.2.

2.2.3.4 
GOVERNMENT PROVIDED SERVICES

2.2.3.4.1  
Internet access for document transfer. 

2.2.3.4.2 
Electronic mail services.

2.2.3.4.3 
EDCC for document control, printing and distribution.

2.2.3.4.4
Vehicle Master Database (VMDB) or alternate source of manifested item required characteristics and engineering data for development of stowage products.

2.2.3.4.5  
Office accommodations (space, furniture, phones,) for onsite personnel.

2.2.3.4.6  
ISD/FCSD FIP computer hardware/software installation and maintenance.

2.2.3.4.7 
NASA print shop for document printing and distribution.

2.2.3.4.8  
Provide engineering assembly drawings and support data (CG, mass properties, dimensions, stowage constraints) for all manifested items to support development of SSCCDs per cargo/stowage process templates documented in the Station Program Implementation Plan (SPIP), volumes III and VI and per the latest ISS assembly and mission flight manifest.

2.2.3.5 
SCHEDULE REQUIREMENTS

Deliveries of items in section 2.2.3.3 shall support ISS program and flight schedules per cargo/stowage process templates documented in the Station Program Implementation Plan (SPIP), volumes III and VI and per the latest ISS assembly and mission flight manifest.

2.2.3.6 
APPLICABLE DOCUMENTS

Refer to Applicable Documents listing in the contract.

2.2.3.7 
PERFORMANCE MEASUREMENT

SSCCD development shall support program milestones [Per the template contained in Station Program Implementation Plan (SPIP), Volumes III and VI] unless otherwise directed by NASA.

2.2.4 
 
SS STOWAGE PHYSICAL INTEGRATION AND DOCUMENTATION

2.2.4.1  
TASK DESCRIPTION

The Contractor shall support the cargo physical integration process and reviews for the International Space Station (ISS) and act as the JSC acceptance authority for all cushion/packing configurations.

2.2.4.2  
TASK REQUIREMENTS

Specifically, the Contractor shall:

a.  
Develop the requirements and procedures for the physical integration/deintegration of cargo into and from ISS cargo accommodations. Provide coordination with the ISS Stowage Integration function to assure that packing configurations are properly developed and fit-checked. 

b. 
Serve as the interface between the ISS Program physical integrators and the ISS Cargo  Integration function.

c. 
Maintain Station Program Implementation Plan (SPIP), Volume VI (SSP 50200).

d. 
Maintain task related ISO 9000 process documentation.

e.   
Support cargo integration activities, studies and analysis.  

2.2.4.3  
END PRODUCTS REQUIRED

Provide products listed in Section 2.2.4.2.

2.2.4.4
 
GOVERNMENT PROVIDED SERVICES

2.2.4.4.1 
Internet access for document transfer. 

2.2.4.4.2 
Electronic mail services.

2.2.4.4.3 
Office accommodations (space, furniture, phones) for onsite personnel.

2.2.4.4.4
ISD/FCSD FIP computer hardware/software installation and maintenance.

2.2.4.4.5  
NASA print shop for document printing and distribution.

2.2.4.5 
SCHEDULE REQUIREMENTS

Deliveries of items in section 2.2.4.3 shall support ISS program and flight schedules per cargo/stowage process templates documented in the Station Program Implementation Plan (SPIP), volumes III and VI and per the latest ISS assembly and mission flight manifest.

2.2.4.6 
APPLICABLE DOCUMENTS

Refer to Applicable Documents listing in the contract.

2.2.4.7 
PERFORMANCE MEASUREMENT

Product development shall support program milestones [Per the template contained in Station Program Implementation Plan (SPIP), Volumes III and VI], unless otherwise directed by NASA.

2.3

MOCKUP AND TRAINER SHUTTLE SUPPORT

2.3.1

ISS SVMF

2.3.1.1

TASK DESCRIPTION
The SVMF is normally operated between the hours of 7:00a.m. and 5:00p.m. local time, Monday through Friday, except Federal Holidays and directed closures (e.g. safety standdowns).  Other times may be made available by written directive from NASA to the Contractor.
2.3.1.1.1
Introduction

The Space Vehicle Mockup Facility Space Vehicle Mockup Facility (SVMF) is the responsibility of the EVA, Robotics & Crew Systems Operations Division and is operated by the SVMF Office. The SVMF consists of a full scale Space Station mockup, three Space Shuttle trainers, two air bearing facilities, a partial gravity simulator and various part-task mockups and trainers.  For the purpose of this portion of the contract, the mission of the Flight Crew Systems Development Contractor is to develop, operate, modify and maintain the SVMF  Space Station Mockups and Trainers Facility (SSMTF) to support NASA programs; primarily real-time mission support, astronaut training, engineering evaluations, and Public Affairs Office (PAO) and External Relations events.  A brief description of the Space Station facilities to be supported follows.

The Space Station Mockups and Trainers Facility (SSMTF) consists of a full scale, high fidelity replica of the Space Station elements and part task trainers. It supports a variety of engineering evaluations and crew training exercises, such as ingress/egress, emergency procedures, stowage, familiarization, EVA prep and post, communications, CCTV, and habitability.  Other mockups include the Rack Part-Task Trainer, the Medical Operations Part-Task Trainer (COMPLETED), the Airlock EVA comm trainer, the Cupola Trainer, the Common Berthing Mechanism (CBM) Trainer and the complete complement of loose equipment necessary for flight crew training. 

The Precision Air Bearing Facility (PABF) - The 32’ X 24’ foot metal surface of the PABF provides a two dimensional simulation (three degrees of freedom) of a weightless environment.  The PABF is useful as an engineering tool and crew training device, particularly in developing and teaching large mass handling techniques. 

The Air Bearing Floor (ABF) provides a 78’ X 56’ foot surface over which air bearings are used to simulate weightlessness in three degrees of freedom.  The ABF can handle larger volumetric mockups than the PABF, but the surface is more fragile.  A cover protects the Hydrocal® surface when not in use.

The Partial Gravity Simulator (PGS) commonly referred to as Pogo, is a simulator which can provide both partial and micro gravity simulations for a crewmember supported from a three degree-of-freedom gimbal system.  The three major systems of the Pogo are:  1) the vertical servo system, 2) the display and control system and 3) the gimbal support system.  The vertical servo system provides control of the pneumatic lifting actuator by using servovalve amplifiers.  The display and control system is an operator’s console which allows for adjusting proportional valves that provide the required supply of compressed air to the vertical servo.  The gimbal support system allows a subject to be attached to the pneumatic lifting actuator while allowing for pitch, roll and yaw degrees-of-freedom.  The Pogo is used for astronaut training and for evaluating their ability to perform tasks in simulated partial and micro gravity.

The High Bay area of Building 9NW is 57 feet high and covers 21,250 square feet.  An elevated enclosed walkway along the north wall gives Space Center Houston visitors a view of the daily activities.  There are two bridge cranes, each having one 20 ton capacity hook and one 5 ton capacity hook.  Breathing air is available from K-bottles in the building and there are two large suit changing rooms.  Audio and video links exist between most facilities in the SVMF and other buildings on site. 

2.3.1.1.2
Scope

The FCSD contractor shall provide all necessary personnel, materials, equipment, and facilities, to successfully accomplish these Exhibit A task requirements. The Contractor shall plan, schedule, develop, operate, and maintain all assigned facilities and equipment as specified in this Exhibit.

Functions for which the Contractor is responsible are:  (1) coordinating activity between Mission Operations Directorate (MOD) and JE project teams to define mockup and trainer requirements and ready-for-training dates; (2) management to ensure the delivery of all products and services; (3) Project Engineering and Design Engineering functions; (4) fabrication and assembly functions; (5) scheduling systems for controlling, integrating, and statusing work activity; (6) work control processes and procedures to ensure that development, operations, engineering evaluations, training, maintenance, and modification activities are properly controlled, authorized and supported; (7) operations including emergency and contingency operations; (8) troubleshooting and problem resolution independently or in concert with the Government and other Government design/development contractors; and (9) liaison between SVMF Office,  engineering personnel, and support contractor personnel to assure resolution of design-related problems affecting operations; and (10) negotiation with the various program offices and customers when available funding is not sufficient to meet customer training requirements.

The Contractor will be responsible for performing the work defined in this Exhibit in a timely, cost-effective and efficient manner without compromising the quality, reliability, and safety of the equipment and facilities for which he is responsible.

This Exhibit is based on Space Station goals and requirements. 
The Contractor shall provide ISS mockup outfitting hardware for the National Space Development Agency (NASDA) of Japan.  The Contractor shall design, fabricate and assemble the following items/hardware for outfitting the ISS mockups: Completed.

Delivery is due 12/1/99 for the PBA items and 10/1/99 for all other End Products required as follows:

· Portable Fire Extinguisher (PFE) w/mounting bracket

· Portable Breathing apparatus (PBA) w/mounting bracket

· Short Duration Foot Restraint (SDFR)

· Long Duration Foot Restraint (LDFR)

· Adjustable Tether Assy (ATA)

· Equipment Bag (EB)

· (4) 41.5” handrail (HR-L)

· (4) 21.5” handrail (HR-M)

· (4) 8.5” Handrail (HR-S)

· Seat Track Equipment Anchor (STEA)

· Articulating Post Assembly (APA)

· Handrail Equipment Anchor (HEA)

· Fixed Length Tether Assy. (FLTA)

· (2 pair) Emergency Egress Light (EEL)

· Audio Crew Headset Assy (004R1-Assy (ATU/HCU Cable Assy)

· Portable Utility Light (PUL)

· Audio Terminal Unit (ATU)

· (Mod 153 8/26/99) Completed.

2.3.1.2

TASK REQUIREMENTS

2.3.1.2.1
General Requirements

In the conduct of this Exhibit A  task, the Contractor shall be responsible for meeting the following SVMF Space Station requirements:

a.  Support, as a minimum, the following mission profiles currently scheduled for the following calendar years:  
1998 - 1A/R, 2A, 1R, 2A.1

1999 - 3A, 2R, 4A, 5A, 6A, 7A, 7A.1, 4R

2000 - UF-1, 8A, UF-2, 9A, 9A.1, 11A, 12A, 3R, 5R

2001 - 13A, 10A, 1J/A, 1J, UF-3  

2002 - UF-4, 2J/A, 9R.1, 9R.2, 14A, UF-5

Note:  Support, as a minimum, the mission profiles as defined by the most  current ISS manifest.  The latest launch sequence information can be found on the Internet.
b.  Ensure the safety of personnel by complying with all applicable NASA safety regulations and procedures.

c.  Maintain operational status of the facility, its personnel and its mockups and trainers in accordance with SVMF documentation.

d.  Maintain schedules and milestone dates of this Exhibit.

e.  Provide support for flight crew training activities as specified by MOD crew instructors (via approved Facility Utilization Requests (FURS)), the SVMF Office and the DX Configuration Control Board.

f.  Provide materials and support for hardware and engineering development.

g.  Provide hardware, as appropriate, to support test activities.

h.  Provide real-time mission support, i.e., the SSMTF shall be capable of providing support to missions on a real-time basis at any time during the mission.

i.  Provide support for Public Affairs Office (PAO) and External Relations Office activities.  Provide Classroom support, Video Conference and Exhibit upgrades to meet Education and Outreach requirements.  (CR-98-0102  Mod 131 8/31/98)  Provide design, engineering and manufacturing support required to provide the PAO upgrades requested by the ISS Program Office.   (RECP-98-0013  Mod 126 6/19/98)  Provide design, engineering, manufacturing & software support to deliver three integrated, functional kiosk assemblies requested by the ISS Program Office.  (RECP-98-0015  Mod 126 6/19/98)

j.  Comply with documentation mandates stipulated in the JSC Management Directive 8830.1D, or its latest revision.

k.  Provide support as specified on Facility Utilization Request (FUR) forms, JSC Form 1493, submitted to the SSMTF by user groups.

l.  Provide support as specified on Discrepancy Reports (DRs) submitted to the SSMTF by user groups to correct configuration problems and other anomalies encountered during training sessions and evaluations.

m.  Operate in compliance with all system level procedures and work instructions per ISO 9000 requirements.

n.  Perform necessary liaison and communications between Mission Operations, Astronaut Office, and Program Office personnel to develop, defend, and manage SSMTF Technical Task Agreements and budgets.

o.  Provide support as directed and approved by the SVMF Office and the DX Configuration Control Board for trainer upgrades, modifications and operations to ensure that the training facility correctly represents flight design.  (CR 98-0090 Mod 118 6/15/98)

p.  Design, engineering and manufacturing support required to provide the upgrades per the requirements specified by Medical Sciences Division personnel.   Completed.

q.  Provide CR and Loose Tooling support for FY99 (Flight Crew Systems Lab, Common Berthing Mechanism, Rack Part Task Trainer, and Multiple Module Systems upgrades. Completed.

2.3.1.2.2
Facility Management

The Contractor is responsible for administering and managing the development and operations of SVMF Space Station mockups, trainers, facilities and equipment. Contractor  management shall perform and be responsible for the following:

a.  Providing management of the SVMF Space Station mockups, trainers, facilities and equipment in accordance with all SVMF documentation, particularly JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating Procedures.

b.  Supporting NASA initiated tasks per inputs from the ISS Program Office, MOD crew instructors as approved by the SVMF Office.

c.  Communicating to NASA through monthly meetings and through written reports and schedules as defined in Section 2.3.1.3.

d.  Providing property control and accountability.

e.  Providing computer systems security per JSC AIS Security Manual JSM 2410.11.

f.  Ensuring a safe environment and operations.

g.  Providing documentation per JMI 8830.1D, or its latest revision, and as defined in Sections 2.3.1.2.9 and 2.3.1.6.

h.  Provide purchasing, contracting, shipping and receiving functions.

i.  Providing SR&QA functions.

j.  Providing support as required for the SVMF office to obtain and maintain certification for ISO 9000. Completed.
k.  Providing support as required for Information/Technology (I/T) plan inputs, status and procurement to support the SSMTF, Education and Outreach events and PAO events 

2.3.1.2.3
Project Engineering

The Contractor is responsible for the project engineering effort necessary to provide and modify the Space Station mockups and trainers in the SVMF as directed and approved the SVMF Office and the DX Configuration Control Board. Contractor project engineering shall be responsible for but not limited to the following: 

a.  Working together with the SVMF Office and facility users to develop requirements for the SSMTF .

b.  Providing project management and integration.

c.  Establishing project schedules per Section 2.3.1.5.

d.  Supporting project reviews as defined in Section 2.3.1.5.

e.  Performing engineering analyses.

f.  Providing a computer based design and documentation management system for mockup and trainer development, configuration management, and data archiving and backup.

g.  Scheduling and coordinating outside resources. 

h.  Providing computer systems for mockups, trainers, and systems development.

i.  Ensuring safe products and services.

j.  Providing the design and engineering required for fabrication, assembly and installation of Space Station mockups, trainers, and services to support crew training, engineering evaluations, Education and Outreach events and PAO events as directed and approved by the SVMF Office or the DX Configuration Control Board.

k.  Ensuring Space Station mockups and trainers conform to all fidelity codes, specifications, drawings, certifications, tests and verification, as appropriate per requirements documented by approved DX Change Requests or Technical Directions.

l.  Ensuring delivered hardware and software includes all necessary documentation (drawings, maintenance procedures, wiring diagrams, etc.) to allow other qualified personnel to learn and operate same.  Ensure such documentation complies with all ISO 9000 requirements and applicable SVMF documentation.

2.3.1.2.4

Design and Analysis

The Contractor is responsible for the design and analysis effort necessary to provide and modify the Space Station mockups and trainers in the SVMF.  Contractor design and analysis tasks shall include but not be limited to the following: 

a.  Engineering, design, and analysis of structural, mechanical, electrical, electronic, digital, pneumatic, and hydraulic systems and hardware in the SVMF Space Station facilities. 

b.  Providing engineering and design of Space Station mockups, trainers, and services as directed and approved by the SVMF Office or the DX Configuration Control Board.

c.  Establishing schedules per Section 2.3.1.5.

d.  Supporting project reviews as defined in Section 2.3.1.5.

e.  Drawings shall be prepared in accordance with MIL-STD-100E and JSCM 8500 when required for release through the JSC Engineering Drawings Control Center. 

f.  Ensuring the safety of engineering and design.

g.  Supporting NASA initiated Space Station tasks per inputs (approved by the SVMF Office)from the ISS Program Office, MOD crew instructors, SVMF Office, FUR forms and Discrepancy Report forms.

h.  Ensuring all stress analyses conform to JSC-19652A, “Instructions for the Preparation of Stress Analysis Reports.”

2.3.1.2.5
Fabrication and Assembly

The Contractor is responsible for the materials, fabrication, assembly and installation of systems necessary to provide and modify the Space Station mockups and trainers in the SVMF as directed and approved by the SVMF Office or the DX Configuration Control Board.  Contractor fabrication, assembly and installation tasks shall include but not be limited to the following:

a.  Materials fabrication, assembly, and painting of mockups and trainers in accordance with SVMF drawings and documentation.

b.  Supporting real-time mission requirements when required.

c.  Supporting development, installation, and maintenance of mockups and trainers.

d.  Ensuring high quality products and services in accordance with JSC-26834, SVMF Systems & Equipment Operations and Maintenance Procedures, and JSC-26835, Fabrication Operations Standard Operating Procedures.

e.  Establishing schedules per Section 2.3.1.5. 

f.  Ensuring a safe work environment and operations.

g.  Ensuring mockups, trainers, and facilities are maintained clean.

h.  Supporting NASA initiated Space Station tasks per inputs (approved by the SVMF Office) from the ISS Program Office, MOD crew instructors, the SVMF Office, FUR forms and Discrepancy Report forms.

i.  Inventory of fabrication materials. 

j.  Inventory of hardware which is or could be used for training and facility equipment. 

k.  Inventory of fasteners and other miscellaneous items which could be used for mockup fabrication and operations support.

2.3.1.2.6
Operations

The Contractor is responsible for the development and operation of Space Station mockups and trainers in the SVMF. The Contractor shall be responsible for but not limited to the following:

a.  Operation of mockups in accordance with all SVMF documentation, particularly JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating Procedures.

b.  Evaluating and implementing Facility Utilization Requests (FUR’s) that have been approved by the SVMF Office.

c.  Scheduling and providing mockup, trainer, and systems support to crew training, engineering evaluations, Education and Outreach events and PAO events in the SSMTF in support of the Space Station program. 

d.  Scheduling and providing mockup, trainer, and systems support to procedures and hardware development activities in the SVMF in support of the Space Station program.

e.  Providing real-time facility support when required.

f.  Providing project support to tests and evaluations.

g.  Maintenance of mockups (including an inventory of spare parts) per SVMF documentation.

h.  Ensuring pressure vessel systems used within the SVMF meet NASA certification requirements.

i.  Ensuring lifting equipment used within the SVMF meet NASA certification requirements. 

j.  Supporting Test Readiness Review Boards and Operational Readiness Inspection Committees per SVMF documentation.

k.  Manage training loose equipment inventory, including loan requests from other NASA organizations to support mission operations.  An Inventory Management System (IMS) shall be operated and maintained to assist in this function. 

l.  Ensuring a safe environment and operations per NASA and SVMF documentation.

m.  Coordinating building related maintenance and repairs with Center Operations.

n.  Providing a logistics capability in keeping with operations and maintenance requirements.

o.  Maintaining records of Space Station mockup and trainer usage in accordance with SVMF documentation.

p.  Operating and maintaining the SSMTF in compliance with ISO 9000.  

q.  Operating and handling tools, machinery, hazardous materials, lift equipment, and other hardware in accordance with NASA and OSHA safety standards.

2.3.1.2.7
Decal Support

The Contractor is responsible for providing decals, labels, and signs used in the Space Station mockups, trainers, facilities and equipment in the SVMF.

2.3.1.2.8
Configuration Management

The Contractor shall implement facility configuration management in accordance with JSC-26848, Space Vehicle Mockup Facility Configuration Control Procedures.  The contractor shall use the configuration management software installed in the SSMTF to store and manage facility and trainer documents and drawings.

2.3.1.2.9
Documentation/Maintenance

The Contractor is responsible for providing, reviewing and updating and maintaining configuration control of documentation for the Space Station mockups, trainers, facilities and equipment in the SVMF. The Contractor shall perform and be responsible for the following documentation support:

a.  Providing documentation annual review and update per JMI 8830.1D/JPG 1700.1, or the latest revisions.  Documentation shall be provided to achieve and maintain ISO 9000 certification.

b.  Providing additional SVMF Space Station documentation as required by the addition of new mockups, trainers, systems, and procedures.

c.  Maintaining as-built drawings (including schematics, block diagrams, troubleshooting and operations documentation) for all electrical systems and subsystems.  Maintaining as-built drawings for all life support systems and pressure systems.

d.  Maintain SVMF controlled and reference documentation as per ISO 9000 procedures.

e.  Initiate photo requests for photo documentation of mockup development and testing.  Keep a photo log book, with index and/or data base, and manage SSMTF photo distribution and tracking.

f.  Maintaining configuration control, tracking and processing of SVMF documentation per Facility Baseline Documentation Requirements and International Standards Organization (ISO) 9001 Standards (ISO 9001-1994, Quality Systems - Model for Quality Assurance in Design, Development, Production, Installation and Servicing).

2.3.1.3

END PRODUCTS/DELIVERABLES REQUIRED

The contractor shall provide the following end products:

a.  Products and services required to support crew training, engineering evaluations, Education and Outreach events and Public Affairs Office events through ISS flight UF-5.  End products required by (RECP-98-0013) Mod #126:


-
Provide installation support for graphics and displays for the Space Center Houston catwalk.


-
Provide banners to be used as module labels.


-
Remove decals from the exterior of the JEM and ESA modules and repaint the exterior surfaces.


-
Provide ASI and Brazil banners.


-
Procure a sufficient amount of paint matching the JEM and ESA module exteriors to paint all the other SSMTF modules in the future.


-
JEM Robotic Work Station (RWS) and worksite rack upgrades to include:



1.  ISS “Fly-Through” simulation where a PC will be located behind a rack front and connected to an existing flat monitor.



2.  NASDA Robotic Arm Simulation where an Education and Outreach SGI work station will be connected to an existing Sony monitor in a rack front.



3.  Video links to (2) existing flat monitors in the JEM racks cited above.




-

A quantity of 10 rack facades for the ESA module.




-

A quantity of 10 rack facades for the JEM module. 

(RECP-98-0013 Mod 126 6/19/98 )  Completed.
Three kiosk assemblies to be functional and available for public use. The kiosks shall be operational as integrated assemblies, and reflect the general features/requirements identified below:

1. Pedestal with monitor.  Pedestal and computer controls should be physically accessible to children.

2. Pentium PC with CD ROM drive, configured for user control without the aid of hand controllers.  Touch-screen user interface is a preferred user control method.

3. 17” monitor size as a minimum goal.  Monitor size selection will be appropriate to pedestal configuration and transportability requirements – subject to NASA review prior to defining the design baseline.

4. Color graphics software package which allows user interaction with the display.  The program will be a pre-existing commercial, or NASA-developed package such as the ISS “Fly-Through” simulator or comparable, and capable of being run from a CD ROM drive.  Minor adaptations to existing candidate software packages will be provided as part of the scope of work.  (RECP-98-0015 Mod 126 6/19/98)  Completed.
End products for CR-98-0102:

Complete the purchase of hardware listed:

· LAN maintenance support for Electronic Classroom Green LAN

· Group Video Conference System to support minimum of 384 Kb/s

· Wireless communications system with four headsets

· Two Interactive Graphic computers for Exhibit use

· Two sets of four each ISS rack fronts with full length photographs, and miscellaneous hardware.

· Support scheduled Teacher Workshops in Electronic Classroom.

· 200 hours Computer Software and configuration support.

· 100 hours Video Conference operator support.

(CR-98-0102 Mod 131 8/31/98)  Completed.
b.
Training schedules for the SSMTF defined in Section 5.0. These schedules shall be provided on a weekly basis by the SSMTF scheduling office.

c.
Facility utilization reports  shall be provided on a monthly basis.

d.
Input to the NASA weekly activity report.

e.
Reports showing scheduled and actual cost (including labor, materials and subcontract categories) and performance of projects as requested by the facility manager.

f.  Monthly management summaries indicating overall ability to support program objectives based on available 533 data and technical information (e.g. a comparison of training requirements versus 533 data) and including recommendations to resolve discrepancies.

2.3.1.4

GOVERNMENT PROVIDED SERVICES

The government will provide certain services to the Contractor to assist in providing the required support for the SSMTF training elements.  These services will include:

a.
Interfacing with the International Space Station Program Office and JSC center management to provide the Contractor with Development, Training, Education and Outreach, and PAO requirements. 

b.
Serving as the chair on Test Readiness Reviews, Operational Readiness Inspections, formal Safety or Review boards, and any special-purpose forum as determined by the SVMF Office Chief.

c. 
Jointly establish, with the Contractor, product and service priorities.

d.
Monitoring contractor performance.

e. Contract budgeting.

2.3.1.5

SCHEDULE/REVIEW REQUIREMENTS

The Contractor will be expected to deliver the products required to support crew training, engineering evaluations, real-time mission support, Education and Outreach and PAO events. The contractor shall provide a single schedule showing each project being worked for the required training items for the SSMTF.  These schedules shall show design, fabrication, procurement, Statement of Work preparation and release date, installation and ready-for-training milestones. For each project over $50K total estimated cost (and other projects as specified via approved DX Change Request), at the 20% design complete milestone, the contractor shall hold a Preliminary Design Review (PDR) with NASA. At the 80% design complete milestone, the contractor shall hold a Critical Design Review (CDR) with NASA. These design reviews shall be indicated on project schedules.  All project schedules shall have the same reporting format and shall be updated and distributed on a monthly basis. Furthermore, the contractor shall internally monitor the progress of such projects.  If the actual progress varies from scheduled by more than three weeks and if such variation is expected to cause a slip in either the PDR, CDR, or final need date, the contractor shall notify the SVMF Office.

The Contractor shall communicate with the Mission Operations Directorate (MOD) in order to establish flight crew training schedules. These schedules shall be updated as required and posted within the facility on a weekly basis.

a. The contractor shall communicate with other organizations such as MOD, the ISS Program Office, Education and Outreach, PAO, Medical Sciences, Human Research Facility (HRF) personnel and other on site users of the SSMTF as necessary in order to establish and schedule facility usage requirements.  These schedules shall be updated as required and posted within the facility. Completion of all tasks on CR-98-0102 (Education and Outreach Mod 131 8/31/98) RECP-98-0013 Mod 126 6/19/98 (PAO Upgrades), and RECP-98-0015 Mod 126 6/19/98 (PAO Upgrades #2) will be no later than 9/30/98.  Completed.

Schedules of related products, services, and/or facility usage may be combined when deemed reasonable.

2.3.1.6

APPLICABLE DOCUMENTS

This section defines the minimum SVMF and NASA documentation to which the Contractor must adhere in the accomplishment of this Exhibit.  The latest revision of the document shall apply in all usages.

a.
JSC-26452, SVMF User's Manual - Transferred to SpaceHab document via TD-00-0703

b.
JSC-26483, Control Cart for LCVG Cooling and Breathing Air- Transferred to SpaceHab document via TD-00-0703

c.
JSC-26487, Control Cart for LCVG Cooling and Breathing Air, Hazard Report- Transferred to SpaceHab document via TD-00-0703

d.
JSC-26798, Precision Air Bearing Facility Operations, Maintenance and Training Procedures- Transferred to SpaceHab document via TD-00-0703

e.
JSC-26802, Partial Gravity Simulator Facility System and Operations Documentation- Transferred to SpaceHab document via TD-00-0703

f.
JSC-26814, JSC3 DEI Room Console PSCN Virtual VITS Operator Handbook- Transferred to SpaceHab document via TD-00-0703

g.
JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating Procedures- Transferred to SpaceHab document via TD-00-0703

h.
JSC-26834, SVMF Systems and Equipment Operations and Maintenance Procedures- Transferred to SpaceHab document via TD-00-0703

i.
JSC-26835, Fabrication and Operations Standard Operating Procedures- Transferred to SpaceHab document via TD-00-0703

j.
JSC-26848, Space Vehicle Mockup Facility Configuration Control Procedures- Transferred to SpaceHab document via TD-00-0703

k.
JSC-26849, Control Cart for LCVG Cooling and Breathing Air On-the-Job Training Procedures- Transferred to SpaceHab document via TD-00-0703

l.
JSC-26851, Space Station Mockup and Trainer Facility (SSMTF) Operations, Maintenance and Training Procedures- Transferred to SpaceHab document via TD-00-0703

q.
JSC-26437, SVMF Environmental Control System Console On-the-Job Training Procedures and Checklist Manual- Transferred to SpaceHab document via TD-00-0703

r.
JSC-26438, SVMF Environmental Control System Detailed Operating Procedures- Transferred to SpaceHab document via TD-00-0703

s.
JSC-26439, SVMF General Operating Procedure for Environmental Control System (ECS) Support of Suited Exercises- Transferred to SpaceHab document via TD-00-0703

t.
JSC-26909, Plan for Compliance With JSC Management Instruction 8830.1D- Transferred to SpaceHab document via TD-00-0703

u.
JSC-27033, Space Station Mockup and Trainer Facility (SSMTF) Instructors’ Consoles and Student Stations Operating Procedures- Transferred to SpaceHab document via TD-00-0703

v.
JSC-27034, Launch/Escape Suit Cooling Cart Operations, Maintenance and Training Procedures- Transferred to SpaceHab document via TD-00-0703

w.
JSC-26769A, K-Bottle Rack Operating Procedures- Transferred to SpaceHab document via TD-00-0703

x.
JSC-36314, MOD SSMTF Level B/C Training Requirements Through Flight 8A- Transferred to SpaceHab document via TD-00-0703

y.
JSM 2410.11, JSC AIS Security Manual

z.
JMI 8830.1D, Facility Baseline Documentation Requirements

aa.
JSCM 8500, Engineering Drawing System Manual

ab.
MIL-STD-100E, Engineering Drawing Practices

ac.
NHB 4200.1D, Equipment Management Manual

ad.
JPD 5335.1, Lyndon B. Johnson Space Center Quality Manual

ae.
JPG 1700.1, JSC’s Safety, Health, and Environmental Protection Program

af.
JSC-19652A, Instructions for the Preparation of Stress Analysis Reports- Transferred to SpaceHab document via TD-00-0703

ag.
SP52-WI-0028, Space Vehicle Mockup Facility (SVMF) Calibration Standard Practices- Transferred to SpaceHab document via TD-00-0703

The contractor shall adhere to all applicable documentation contained in the DX and SVMF Master Lists.

2.3.1.7

PERFORMANCE MEASUREMENT CRITERIA

In the conduct of this Exhibit,  the performance of the Contractor will be evaluated in the areas listed and defined below:

a.
Schedules/Reviews

The Contractor shall make every effort to deliver the products according to the negotiated delivery dates indicated on the approved DX Change Requests. The Contractor shall support training and facility usage activities as determined through communication with NASA organizations. The contractor shall  be evaluated on the following: 

1)
Adherence to training and facility usage schedules according to FURs received.

2)
Ability to deliver products and services as per documented negotiated delivery dates.

3)
Successfully meeting negotiated ready-for-training dates.

b.
Products/Services

The Contractor shall deliver, products in accordance with requirements and fidelities approved via DX Change Request by the DX Configuration Control Board.  Classifications of fidelity levels are defined in Table 1.  The contractor shall be evaluated on how accurately he meets negotiated customer (e.g. MOD) usage requirements.

c.
Craftsmanship/Quality

The Contractor shall deliver products and services that demonstrate quality craftsmanship, i.e.; adhering to drawings and  specifications; adhering to performance, fit, and function criteria; producing products that demonstrate professionalism, accuracy of setup for engineering and training events, and meeting verification requirements. The contractor shall be evaluated on the following:

1)
Accuracy of meeting drawings, specifications, and  Facility Utilization Request requirements

2)
Accuracy of meeting form, fit, and function requirements 

3)
Durability with respect to expected usage

d.
Cost/Value

The Contractor is expected to deliver products and services of high quality at a cost that results in best value.  The Contractor will endeavor to take advantage of cost saving technologies and methodologies.  The Contractor will demonstrate fiscal responsibility by implementing innovative measures.  The contractor shall be evaluated on the following:

1)
Accuracy of meeting overall cost requirements

2)
Rationale for deviations from cost requirements

TABLE 1

MOCKUP FIDELITY CLASSIFICATIONS

	
	FUNCTIONALITY
	F
	A
	B
	C

	
	
	Flight-Type
	Functionally Active
	Operable
	Static

	PHYSICAL
	
	
	
	

	
	Flight-Type
	Flight Equipment Downgraded for Training
	N/A
	N/A
	N/A

	I.
	Flight Assembly Tolerance, Similar Material, Exact Configuration
	N/A
	I.A
	I.B
	I.C

	II.
	 Relaxed Assembly Tolerance, Mixed Material, Approxi-mate Configuration
	N/A
	II.A
	II.B
	II.C

	III.
	Approximate Dimen-sions, Optional Material, Approxi-mate Configuration
	N/A
	III.A
	III.B
	III.C


DEFINITIONS
CLASS I:  Class I mockups are typically used to support crew training and engineering verification.

Flight Assembly Tolerance:   
Built to flight dimensional specifications, but is not flight qualified.

Similar Materials:  
Materials used are of the same family and are characteristic of the flight material, but are not necessarily of the same grade or specification.

Exact Configuration:  
Appearance is like the flight article in all aspects, e.g., size, shape, color,orientation, location, markings, etc.

CLASS II:  Class II mockups are typically used for crew familiarization/training and design development.

Relaxed Assembly Tolerance: 
Not held to flight dimensional specifications.  Margins are specifieds by requirements document.

Mixed Materials:  
Materials meet general characteristics of the flight article and optimally support the intended function, but need not be of the same family, grade, or Specification.

Approximate Configuration:
Appearance is similar to flight article, e.g., size, shape, color, orientation, location, markings, etc.

CLASS III:  Class III mockups are typically used for concept formulation and preliminary layout and for portions of a training facility that do not require active student operations and would otherwise remain void. 

Approximate Dimensions: 
Anticipated volumetric approximation.

Optional Materials:  

Appropriate material to support the mockup objective.

Approximate Configuration:  
Appearance appropriate to depict concept.

Flight-Type:  
The capability of using derated actual flight or ground equipment to replicate stimuli, processes, and responses. 

Functionally Active:  

The capability of functionally replicating the stimuli, processes, and responses of the flight article, but need not use the same transmission protocols.

Operable:  
The capability of functionally replicating the stimuli and responses with limited process modeling.

Static:  

No active stimuli, processes, or responses.

2.3.1.8

REQUIRED SSMTF SUPPORT ITEMS

In the conduct of this Exhibit, the Contractor is required to interface with various groups at JSC and with other NASA centers.  To provide the training items required, the Contractor must interface regularly with:  MOD crew instructors; engineers and scientists who are developing ISS scientific payloads; and the ISS prime contractor and its subcontractors.  The required ready-for-training date for each training element for the SSMTF shall be determined by the SVMF Office and the DX Configuration control board.  As used in this Section, the ready-for-training date shall be verified by successful completion of a Test Readiness Review (TRR) conducted with NASA safety and end users.  Ready-for-training dates do not imply that the entire element is completely configured for all future training exercises.  As more definition is added to flight designs, the elements will be upgraded via approved DX Change Request.  Additional TRR’s will then be held as necessary.  A brief description and the earliest required ready-for-training dates of all the training elements and products required for the SSMTF is given in this section.  Additional training elements shall be added via approved DX Change Request.  The Contractor will negotiate and agree upon the cost and delivery schedule for all new mockups and trainers with the SVMF Office.  The Contractor shall, as a minimum, provide the following services/products.

2.3.1.8.1
SSMTF Elements

2.3.1.8.1.1
Functional Cargo Block (FGB)

The Functional Cargo Block, known by the Russian acronym FGB, will provide the initial propulsion and power for the International Space Station (ISS) and become the first orbiting element of the station.  The 20-ton pressurized spacecraft will be launched on a Russian Proton rocket.  As assembly continues, the FGB will provide orbital control, communications and power for the U.S.-built Node 1.  During this period, the FGB will control the motion and maintain the altitude of the station's orbit.  During the initial construction phase, the FGB will generate and distribute electrical power and provide ground communications.  In the later phases of ISS assembly, the FGB will primarily provide storage capacity.  In addition, its external fuel tanks will continue to be used throughout the lifetime of the station.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine specific requirements for the SSMTF FGB and the ready-for-training date shall be launch minus 8 months for ISS flight 1A/R unless otherwise revised in concurrence with the customer.  Completed.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.2
Node 1, PMA 1, PMA 2

Node 1 is a connecting passageway to living and work areas of the International Space Station.  It will be the first major U.S.-built component of the station, joining the FGB. In addition to its connection to the FGB, the node will serve as a passageway to the U.S. laboratory module, U.S. habitation module, the joint airlock and the cupola.  It has six hatches that serve as docking ports for the other modules.  Node 1 is launched with the Pressurized Mating Adapters PMA 1 and PMA 2 attached to it.  PMA 1 will be used to connect to the Russian FGB and PMA 2 will be used to dock with the orbiter.  

There are 2 PMA’s in the SSMTF.  PMA 1 is a low fidelity volumetric mockup which will be located next to the FGB mockup.  PMA 2 is a high fidelity mockup on the Node of the ODS to PMA part task trainer and will be used to support all PMA training exercises.

The Contractor shall implement specific requirements for these mockups as documented by DX Change Request.

The Contractor shall interface with MOD to determine training requirements for the SSMTF’s Node 1, PMA 1 and PMA 2.  The ready-for-training date for these elements shall be launch minus 8 months for ISS flight 2A unless otherwise revised in concurrence with the customer. Completed.

Outfit existing Node primary structure to reflect current flight configuration of Node 1.  The Node primary Structure to be used is the one originally intended for the SSMTF Node 2 mockup.  Due to design changes in Node 2, this structure is now available to be outfitted for Node 1 training. Outfitting this module will be more efficient than trying to upgrade the existing Node 1 trainer which is not configured per the latest flight design. (CR 98-0083 Mod 108 2/21/98) Completed.

2.3.1.8.1.3
Service Module

The Service Module will be the first fully Russian contribution to the International Space Station and will serve as the early cornerstone for the first human habitation of the station.  The module will provide the early station living quarters; life support system; electrical power distribution; data processing system; flight control system; and propulsion system.  It also will provide a communications system that includes remote command capabilities from ground flight controllers.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for the SSMTF Service Module.  
The ready-for-training date for the Service Module shall be launch minus 8 months for ISS flight 1R unless otherwise revised in concurrence with the customer.  Completed

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.4
Soyuz

With the addition of the Soyuz to the ISS, the capability to have a permanent crew on board is established.  The Soyuz capsule provides assured crew return capability without the Orbiter present.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for the SSMTF Soyuz capsule.  
The ready-for-training date for the Soyuz shall be launch minus 8 months for ISS flight 2R unless otherwise revised in concurrence with the customer. Completed.
The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.5
US Lab Module

The US Laboratory module will connect to the forward axial hatch port of Node 1.  The Lab will contain systems racks and payload racks.  The payload racks will contain experiments that will be used to study medical science, life science, material science and other unique microgravity research items.

The Contractor shall interface with MOD, payload developers, the ISS Program Office and various user groups to determine the training and evaluation requirements for the SSMTF Lab module mockups.  The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.  The SSMTF contains two separate Lab module mockups to satisfy various users’ requirements.  These two elements are the Flight Crew Systems Lab (FCSL) and the Payload Development Lab (PDL).  The ready-for-training date for the FCSL is launch minus 17 months for ISS flight 5A unless otherwise revised in concurrence with the customer.  The ready-for-training date for the PDL is launch minus 8 months for ISS flight UF-3 unless otherwise revised in concurrence with the customer.

The contractor shall outfit and upgrade Orbital Replacement Units (ORUs) in the endcones, standoff area, and the system racks.  The ORUs are required for familiarization training and remove and replace training exerciess.  Specifically, the upgrades will include:

· Outfit standoff areas in LAX3 and LAS2 (i.e. ducting, cabling, fluid lines)

· Upgrade Z-panels to latest flight configuration

· Outfit System Racks (i.e. Window Unit, DDCU#2, Avionics #2, Lab MSS, Cupola MSS)

· Fluid System Servicer

· ESA-endcone closeouts

(Mod 153 8/26/99)  Completed
2.3.1.8.1.6
Mini Pressurized Logistics Module (MPLM)

The MPLM is an ISS module that will be supplied by the Italian Space Agency.  The MPLM will be used to transport Orbital Replaceable Units (ORU’s) back and forth between the ISS and ground support.

The Contractor shall interface with MOD to determine the training requirements for the SSMTF MPLM.  The ready-for-training date for the MPLM is launch minus 8 months for ISS flight 6A unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.7
Airlock

The ISS joint airlock will provide the systems required for EVA by both Russian and US suited crew members.  The airlock consists of two primary elements, the equipment lock module and the crewlock.  The equipment lock provides the work sites for EMU donning and doffing.  It provides the avionics rack which contains all the service and performance checkout equipment for the EMU’s.  The avionics rack also contains the communications equipment required for EVA operations.  Other equipment inside the equipment lock includes structure and items required for stowage of articles required for EVA preparation and post EVA operations.  The crewlock is the element that will be depressurized and contains the hatch which allows for egress.  The crewlock module contains the Umbilical Interface Assembly (UIA) which is used to supply power, breathing air, cooling water and communications to both Russian and US suited crew members during EVA preparation operations.

The Contractor shall interface with MOD to determine the training requirements for the SSMTF airlock.  The ready-for-training date for the airlock is launch minus 15 months for ISS flight 7A unless otherwise revised in concurrence with the customer.

The contractor shall outfit the SSMTF Airlock Trainer to match current flight configuration by designing, fabricating, assembling and installing the necessary equipment required to support EVA prep and post training per inputs on FURs and negotiations with MOD crew instructors. (CR-98-0089 Mod 114 3/31/98)  
The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.8
Docking Compartment 1 (DC1)

Docking Compartment 1 is a Russian module that allows for Russian based EVA from the ISS and also provides a docking port for the Soyuz.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for the SSMTF DC1.  The ready-for-training date for DC1 is launch minus 8 months for ISS flight 4R unless otherwise revised in concurrence with the customer.  

2.3.1.8.1.9
Universal Docking Module (UDM)

Provides docking locations for Russian research modules, life support modules and the second docking compartment (DC2) for Soyuz vehicles.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for the SSMTF UDM.  The ready-for-training date for the UDM is launch minus 8 months for ISS flight 3R unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.10
Docking Compartment 2 (DC2)

DC2 will replace the discarded DC1 on ISS flight 5R.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for DC2 and shall make the required modifications to the SSMTF DC1 to convert it into a DC2.  The ready-for-training date for the SSMTF DC2 is launch minus 8 months for ISS flight 5R unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.11
Node 2

Node 2 is attached to the forward end of the US Lab module.  It provides attachment ports for the Japanese Experimental Module (JEM) and the Columbus Orbiting Facility (COF) which are pressurized elements delivered on later flights.  Node 2 also establishes the primary docking location for the Shuttle.

The Contractor shall interface with MOD to determine the training requirements for the SSMTF Node 2.  The ready-for-training date is launch minus 12 months for ISS flight 10A unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.1.12
Japanese Experimental Module (JEM)

The JEM is the contribution to the ISS from the Japanese Space Agency NASDA.  It is a laboratory module which will also have its own robotic arm and RMS work station.

The Contractor shall interface with MOD, the ISS program office and the PAO to determine the specific requirements for the SSMTF JEM.  The ready-for-training date is launch minus 12 months for ISS flight 1J unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.2
SSMTF Part Task Trainers (PTT)

A variety of PTT’s shall be provided for specific crew systems and equipment that require specialized training.  These facilities shall be operable to the extent specified by DX Change Request, either when installed in the full size mockup or when mounted outside the mockup in a stand-alone configuration.  The SSMTF PTT’s shall be capable of supporting crew procedures development, flight hardware development, fit checks; and astronaut, mission controller, and instructor training exercises during all phases of the ISS program.  Some of the PTT’s required for the SSMTF with a brief description are given in this section.  The Contractor shall provide required PTT’s as documented via DX Change Request.

2.3.1.8.2.1
Common Berthing Mechanism (CBM) PTT

The CBM hardware is used to connect the major US elements of the ISS.  The CBM consists of a passive and active mechanism with connections for utility transfers between modules.

The Contractor shall interface with MOD to determine the training requirements for the SSMTF CBM PTT.  The Contractor shall incorporate changes and upgrades to the operational CBM PTT based on design changes or inputs from crew instructors.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

The contractor shall upgrade some existing items and providing a track system to facilitate configuring the trainer for each module-to-module training scenario.  Includes:

· Provide new thermal/debris blankets

· Upgrade Pressure Control Assembly - MDS Upgrades Upgrade existing hatch

· Provide CMB Track System

· Radial Port Outfitting Upgrades:

· Four sets of CBM bumpers and bumper followers on active side and passive side, respectively.

· Add CBM active side structural ring - OR - implement quick relocation technique from forward port in CMB Track System upgrade.

· One set of four manually deployable CBM Petal covers.

· One hi-fi- petal cover deployment mechanism; separate from CBM used for classroom discussions and demos

· CBM Component Upgrades - Modify existing RTLs based on recent design changes.

· Have one-hi-fi of CBM seal plate with three beads of silicon sealant to be used for classroom discussions.  A decal is sufficient for showing seals on actual mockup passive CBM seal plates.

· CBM Component Upgrades:

· Add bolt motor drive shaft (a.k.a. output spline) attached to the hi-fi motor

· Have one set of hi-fi alignment guides.

(Mod 153 8/26/99)

2.3.1.8.2.2
Orbiter Docking System (ODS) to Pressurized Mating Adapter (PMA) PTT

The ODS to PMA PTT is used to train for the removal and stowage of items which are used in docking operations between the Shuttle and the ISS.  It is also used to train for the connection of resource utilities between the Shuttle and the ISS.  The PTT consists of the upper section of the Orbiter external airlock, the active and passive Russian docking mechanisms and the ISS PMA.  The entire PTT is supported on cradles which orient it in the horizontal plane for connection to the axial hatch port of a Node.

The Contractor shall interface with MOD to determine the training requirements for the SSMTF ODS to PMA PTT.  The ready-for-training date for the SSMTF ODS to PMA PTT is launch minus 7 months for ISS flight 2A unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.2.3
MED OPS PTT  (Completed)

The MED OPS PTT is a separate module mockup in the SSMTF which will support training and evaluations specifically for medical operations and medical sciences research.

The Contractor shall interface with MOD and with the MED OPS engineers and scientists to determine the training and evaluation requirements.  The ready-for-training date is launch minus 8 months for ISS flight 6A unless otherwise revised in concurrence with the customer.

Upgrades to the Med Ops PTT are required to support evaluations and training by Medical Sciences Division personnel.  The upgrades include adding structure to a mockup rack to outfit a CheCS Rack.  

The CheCS Rack Structure to include: 

· Stowage Locker Assembly and Interface Hardware

· Lower Structure Assembly  

· Defibrillator Shelf Assembly

· Exterior Closeout Items with proper surface finish

· Rack Utility Interface Panel

Completion of the selected tasks will reflect training priorities.  Completion of all tasks on this RECP will be no later than TBD.  (RECP-98-0012  MOST Upgrades  Mod 130 8/21/98)  Completed.

2.3.1.8.2.4
Rack PTT

The  SSMTF Rack PTT is a one rack, full scale replica of the structure associated with installing a rack into a module.  It includes high fidelity structure for the rack, standoffs and rack- to-standoff attachment hardware.

The Contractor shall interface with MOD to determine the training requirements for the Rack PTT.  The Contractor shall incorporate changes and upgrades to the operational Rack PTT based on design changes or inputs from crew instructors.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

The contractor shall upgrade the RPTT to current flight designs and taking security measures to protect the flight connectors that are installed in the standoff area.  Includes:

· New standoff fittings

· An additional upper mechanism set

· Add lower cutouts to rack

· Provide MPLM pivot brackets

(Mod 153 8/26/99 ) Completed.
2.3.1.8.2.5
Extravehicular (EVA) Communications PTT

The EVA communications part task trainer for space-to-space radio communications for the orbiter consist of a console with the orbiter comm panels and interfaces for the ISS Portable Computer System (PCS) which will show display and control screens for the ISS comm system.  The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

The Contractor shall interface with MOD crew instructors to determine the training requirements for the EVA comm PTT.  The Contractor shall interface with Avionic Systems Division (EV3) personnel to provide the hardware and software modifications required to the delivered hardware.  The ready-for-training date for the EVA comm PTT is launch minus 15 months for ISS flight 7A unless otherwise revised in concurrence with the customer.

2.3.1.8.2.6
Cupola PTT

The ISS Cupola is a viewing station that contains the Robotic Work Station and the restraints and mobility aids required to operate the Remote Manipulator System (RMS).  The SSMTF Cupola PTT is an operational trainer which is used to support hardware evaluations and crew familiarization exercises.  The Cupola PTT provides out-of-window viewing and display and control training and familiarization.  

The Contractor shall interface with MOD to determine the training requirements for the SSMTF Cupola PTT.  The Contractor shall incorporate changes and upgrades to the operational Cupola PTT based on design changes or inputs from MOD crew instructors.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.3
Loose Equipment

To support the wide variety of lesson plans for the SSMTF, a large number of loose equipment items will be required.  Some loose equipment items will include:  camera and video, stowage trays, personal hygiene items, habitability items, batteries, fire extinguishers and portable breathing apparatus.

The Contractor shall interface with MOD to determine the SSMTF loose equipment items required for training and their fidelity levels.  The required ready-for-training date for individual items shall be launch minus 8 months from the ISS flight that delivers the hardware to orbit unless otherwise revised in concurrence with the customer.

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.

2.3.1.8.4
Inventory Management System (IMS)

To support the tracking and inventory of the loose equipment items required for the SSMTF, the Contractor shall use an Inventory Management System.  All SVMF loose equipment items will be tracked utilizing this system.  The contractor shall also develop, maintain and follow ISO 9000 compliant procedures and documentation as to how SVMF inventory will be controlled.  
The current SSMTF IMS being utilized is still in the development stages. On February 23, 1998, a Small Business Innovative Research (SBIR) subcontractor will deliver a fully functional IMS to the SSMTF.  After the delivery is complete, the Contractor shall assume system administration and operational responsibilities required for the SSMTF IMS.  Completed.
2.3.1.8.5
Configuration Management System (CMS)

The Configuration Management System will be used in the SSMTF as a database for storing and viewing all SSMTF drawings and documents.  The Contractor shall be responsible for system administration, system upgrades, system operation, data input, data revisions and training NASA personnel on use of the system as required.

2.3.1.8.6
Precision Air Bearing Floor (PABF)

The PABF is an operational facility in the SVMF.  The PABF will be used to support mass handling and translation training and evaluations in support of the ISS program.  The Contractor shall maintain and operate the PABF as required to support training and evaluations as listed on Facility Utilization Request (FUR) forms.

2.3.1.8.6.1
ABF Modifications

The Contractor shall modify facilities to support Rack Handling Skills Training.  This will include modifications to existing mockups and PABF standard sleds and hardware.  These modifications will be limited to the available funding. (CR-98-0088)

2.3.1.8.7 
Partial Gravity Simulator (PGS)

The Partial Gravity Simulator is an operational facility in the SVMF.  The PGS will be used to support mass handling and translation training and evaluations in support of the ISS program.  The Contractor shall maintain and operate the PGS as required to support training and evaluations as listed on Facility Utilization Request (FUR) forms.

2.3.1.8.8
Electronic Classroom

The Electronic Classroom (also known as the Design, Engineering Integration (DEI) Room) is used to support local and remote crew training through its unique video conferencing capabilities.  It also supports Education and Outreach events such as teacher workshops and electronic field trips.

The Contractor shall manage and operate this facility with minimal SP NASA oversight.  This includes scheduling, staffing, maintaining and upgrading the facility and its hardware/software to support the end users.  It also includes resolving budget conflicts versus customer requirements with the appropriate NASA funding organization.

2.3.1.8.9
Internet Activities

The SVMF, and NASA in general, is becoming more reliant on the use of the Internet in conducting daily operations.  The Contractor, therefore, is expected to take full advantage of the improvements in communication and efficiency provided by the Internet.  

The Contractor shall continue development of the SVMF home pages to keep all information current and to incorporate new technologies and updates (such as the 360 degree photos of the SSMTF).  Inclusion of video, graphics, and interactive features should be emphasized.  The objective is to present information about the SVMF in a dynamic and interesting way.

The Contractor shall also support the ongoing development of a web based (intranet) FUR and scheduling system currently being designed by another NASA contractor (Futron, Inc.).  

2.3.1.8.10 Multiple Module Systems

The contractor shall perform updates and routine maintenance on certain systems in the SSMTF. These are projects that do not directly tie to one particular module.  These systems include:

Lighting Audio/Audio Terminal Units (ATUs)

Audio/Audio Terminal Units (ATUs):

Upgrade existing Quintron system from Dices II to Dices III, upgrade Quintron software, convert existing PC to NT Server for database, and provide flight microphones.  Contractor will research a possible more efficient and cheaper route for the upgrades. 

Caution and Warning:

Upgrade existing Caution & Warming panels to latest flight configuration.

Utility Outlet Panels (UOPs):

Upgrade existing UOPs to latest flight configuration.  Completed.

O2  Breathing Air System:

Provide a breathing air system within the SSMTF modules.

(Mod 153 8/26/99)  Completed

The Contractor shall implement specific requirements for this mockup as documented by DX Change Request.
APPENDIX A - Table of Reference Due Dates for SSMTF Elements

	SSMTF Element
	ISS Flight
	Launch Date
	SSMTF Due Date

	
	
	
	

	Functional Cargo Block (FGB)
	1A/R
	6/98
	10/1/97

	
	
	
	

	Node 1, PMA 1, PMA 2
	2A
	7/9/98
	11/9/97

	
	
	
	

	Service Module
	1R
	12/98
	4/1/98

	
	
	
	

	Soyuz
	2R
	1/99
	5/1/98

	
	
	
	

	Flight Crew Systems Lab (FCSL)
	5A
	5/99
	1/1/98

	
	
	
	

	Payload Development Lab (PDL)
	5A
	5/99
	1/1/01

	
	
	
	

	Mini Pressurized Logistics Module (MPLM)
	6A
	6/99
	10/1/98

	
	
	
	

	Airlock
	7A
	8/99
	5/1/98

	
	
	
	

	Docking Compartment 1 (DC1)
	4R
	12/99
	4/1/99

	
	
	
	

	Universal Docking Module (UDM)
	3R
	12/00
	4/1/00

	
	
	
	

	Docking Compartment 2 (DC2)
	5R
	12/00
	4/1/00

	
	
	
	

	Node 2
	10A
	4/01
	4/1/00

	
	
	
	

	Japanese Experimental Module (JEM)
	1J
	8/01
	8/1/00

	
	
	
	

	ODS to PMA PTT
	2A
	7/9/98
	1/5/98

	
	
	
	

	Med Ops PTT
	6A
	6/99
	10/1/98

	
	
	
	

	EVA Comm PTT
	7A
	8/99
	5/1/98


Being revised per flight manifest updates.


2.3.2

SSP SVMF

2.3.2.1

TASK DESCRIPTION

2.3.2.1.1
INTRODUCTION
The Space Vehicle Mockup Facility (SVMF) is the responsibility of the EVA, Robotics & Crew Systems Operations Division and is operated by the SVMF Office.  The SVMF consists of a full scale Space Station mockup, three Space Shuttle trainers, two air bearing facilities, a partial gravity simulator and various part-task mockups and trainers.  The Government’s mission activities are very dynamic and SVMF Shuttle support requirements can rarely be forecast more than 1 or 2 weeks in advance with any accuracy.  For the purpose of this portion of the contract, the mission of the Flight Crew Systems Development Contractor is to develop, operate, modify and maintain the SVMF Shuttle mockup and trainer facilities to support NASA programs; primarily real-time mission support, astronaut training, engineering evaluations, and public affairs and External Relations activities.  A brief description of the Shuttle facilities to be supported follows.

The Orbiter Crew Compartment Trainer (CCT) is a high fidelity representation of the Orbiter crew station.  It is primarily used for on-orbit crew training and engineering evaluations.  It has several flight-like sub-systems and it can be repositioned in a nose up attitude for pre-launch training.

The Full Fuselage Trainer (FFT) comprises a full scale crew station, payload bay, and tail section.  It supports engineering evaluations and crew training lessons, such as extra-vehicular-activity (EVA) preparation, and emergency egress.  It also can be repositioned in a nose up attitude.

The Orbiter Crew Compartment Trainer II (CCT II) is the newest, high fidelity, Orbiter trainer.  The structure, hatches, fasteners, and edge-lit displays are uniquely high fidelity.  A tilt and rotation mechanism provides the capability to reorient the CCT II into five different positions (including launch, landing, and nose down) for various modes of emergency egress training.

The Precision Air Bearing Facility (PABF) - The 32 X 24 foot metal surface of the PABF provides a 2-dimensional simulation (three degrees of freedom) of a weightless environment.  The PABF is useful as an engineering tool and crew training device, particularly in developing and training astronauts in large mass handling techniques.

The Air Bearing Floor (ABF) provides a 78 X 56 foot surface over which air bearings are used to simulate weightlessness in three degrees of freedom.  The ABF can handle larger mockups than the PABF, but the surface is more fragile.  A cover protects the Hydrocal® surface when not in use.

The Partial Gravity Simulator (PGS) commonly referred to as Pogo, is a simulator which can provide both partial and micro gravity simulations for a crew member supported from a three degree-of-freedom gimbal system.  The three major systems of the Pogo are:  1) the vertical servo system, 2) the display and control system and 3) the gimbal support system.  The vertical servo system provides control of the pneumatic lifting actuator by using servovalve amplifiers.  The display and control system is an operator’s console which allows for adjusting proportional valves that provide the required supply of compressed air to the vertical servo.  The gimbal support system allows a subject to be attached to the pneumatic lifting actuator while allowing for pitch, roll and yaw degrees-of-freedom.  The Pogo is used for astronaut training and for evaluating their ability to perform tasks in simulated partial and micro gravity.

The High Bay area of Building 9A is 57 feet high and covers 30,625 square feet.  An elevated enclosed walkway along the north wall gives Space Center Houston visitors a bird's-eye view of the daily activities.  There are two bridge cranes, each having one 20 ton capacity hook and one 5 ton capacity hook.  Breathing air is available throughout the building and there are two large suit changing rooms.  Audio and video links exist between most facilities in the SVMF and other buildings on site. 

Other mockups include the External Tank Door Trainer, the Avionics Bay 3 part task trainer, and the complete complement of loose equipment necessary to flight crew training.

2.3.2.1.2
Scope

The FCSD contractor shall provide all necessary personnel, materials, equipment, and facilities, to successfully accomplish these SOW requirements.  The contractor shall plan, schedule, develop, operate, and maintain all assigned facilities and equipment as specified in this SOW. 

Functions for which the contractor is responsible are:  (1) SVMF Shuttle Facility Management to ensure the delivery of all products and services; (2) Project Engineering and Design Engineering functions; (3) Fabrication and Assembly functions; (4) scheduling systems for controlling, integrating, and statusing work activity; (5) work control functions to ensure that development, operations, engineering evaluations, training, maintenance, and modification activities are properly controlled, authorized and supported; (6) operations including emergency/contingency operations; (7) troubleshooting and problem resolution independently or in concert with the Government and other Government design/development contractors; and (8) liaison with customers (e.g., Mission Operations Directorate, Engineering Directorate, and Public Affairs Office) to assist in the development, negotiation, and support of their requirements; and (9) assist in negotiation with the various program offices and customers when available funding is not sufficient to meet customer training requirements.

The contractor shall be responsible for performing the tasks defined in this SOW without compromising the quality, reliability, and safety of the equipment and facilities for which he is responsible.

This SOW is based on known Shuttle goals and requirements.  In order to accommodate program changes, fiscal changes, and priority shifts, the contractor will incorporate flexibility, adaptability, and innovation in his planning and task support.

2.3.2.2

TASK REQUIREMENTS

2.3.2.2.1
General Requirements

In the conduct of this Statement of Work (SOW), the contractor shall be responsible for meeting the following SVMF Shuttle requirements:

a. 
Support 6 to 8 Shuttle missions per year.
b.
Ensure the safety of personnel by complying with all applicable NASA and OSHA safety regulations and procedures. 

c.
Maintain operational status of the facility, its personnel and its mockups in accordance with SVMF documentation.

d.
Maintain schedules and milestone.

e.
Provide support for flight crew training activities.

f.
Provide materials and support for hardware and engineering development.

g.
Provide hardware and software, as appropriate, to support test activities.

h.
Provide real-time mission support, i.e. the SVMF shall be capable of providing support for each flight on a real-time basis 24 hours a day from launch to landing.

i.
Provide support for Public Affairs Office (PAO) activities.

j.
Comply with mandates stipulated in the JSC Management Instruction 8830.1D/JSC Procedures and Guidelines 1700.1, or its latest revision.

k.
Maintain the Discrepancy Report (DR) System and provide support as specified on DRs, submitted to the Shuttle training facility by user groups to correct configuration problems and other anomalies encountered during training sessions and evaluations.

l.
Perform necessary liaison and communications between Mission Operations, Astronaut Office, and Program Office personnel to assist in developing, defending, and managing Space Shuttle Technical Task Agreements and budgets. (NASA DX14 function)

m. Provide support for trainer upgrades, modifications and operations to ensure that the training facility correctly represents flight design.  The contractor shall identify areas needing updates and provide a proposal to accomplish. (CR-98-0085 Mod 109 3/5/98) Completed.

n.   Provide support as directed and approved by the SVMF Office and the DX Configuration Control Board for trainer upgrades, modifications and operations to ensure that the training facility correctly represents flight design.

2.3.2.2.2
Facility Management

The contractor is responsible for administering and managing the development and operations of SVMF Shuttle mockups, trainers, facilities and equipment. Contractor management shall be responsible for the following:

a.
Providing overall management of the SVMF Shuttle mockups, trainers, facilities and equipment in accordance with all SVMF documentation, particularly JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating Procedures.

b.
Establishing schedules based on requirements identified below.

c.
Supporting NASA initiated tasks per inputs from the Shuttle Program Office, MOD crew instructors, and appropriate NASA organizations as approved by the SVMF Office.

d.
Communicating to NASA through monthly meetings and through written reports and schedules as defined in Paragraph 2.3.2.3.

e.
Providing property control and accountability.

f.
Providing computer systems security per JSC AIS Security Manual JSM 2410.11.

g.
Ensuring a safe environment and operations.

h.
Providing documentation per JMI 8830.1D/JPG 1700.1, or its latest revision, and as defined in Paragraphs 2.3.2.2.9 and 2.3.2.6.

i.
Providing purchasing, contracting, shipping and receiving functions.

j.
Providing SR&QA functions.

k.
Providing support as required for the SVMF Office to maintain certification for ISO 9000.

l.
Providing support as required for Information/Technology (I/T) plan inputs, status and procurement to support the Shuttle training and PAO events.

2.3.2.2.3
Project Engineering

The contractor is responsible for the project engineering necessary to provide and modify the Shuttle mockups and trainers in the SVMF as approved by the SVMF Office and the DX Configuration Control Board and for supporting operations activities.  Contractor project engineering shall be responsible for the following: 

a.
Providing project management and integration.

b.
Establishing project schedules per Paragraph 2.3.2.5.

c.
Supporting project reviews as defined in Paragraph 2.3.2.5.

d.
Performing engineering analysis.

e.
Scheduling and coordinating outside resources. 

f.
Providing computer systems for mockup, trainers, and systems development.

g.
Ensuring safe products and services.

h.
Providing Shuttle mockups, trainers, loose equipment, and services.

i.
Ensuring Shuttle mockups and trainers conform to all fidelity codes, specifications, drawings, certifications, tests and verification, as appropriate.

j.
Performing NASA initiated Shuttle tasks per inputs from the Shuttle Program Office, MOD crew instructors, and appropriate NASA organizations as approved by the SVMF Office.

2.3.2.2.4
Design and Analysis

The contractor is responsible for the design and analysis necessary to provide and modify the Shuttle mockups and trainers in the SVMF.  Contractor design and analysis shall be responsible for the following: 

a.
Engineering, design, and analysis of structural, mechanical, electrical, electronic, digital, pneumatic, and hydraulic systems and hardware in the SVMF Shuttle facilities. 

b.
Providing engineering and design of Shuttle mockups, trainers, loose equipment, and systems as approved by the SVMF Office and the DX Configuration Control Board.

c.
Establishing project schedules per Paragraph 2.3.2.5.

d.
Supporting project reviews as defined in Paragraph 2.3.2.5.

e.
Drawings shall be prepared in accordance with MIL-STD-100E and JSCM 8500 when required for release through the JSC Engineering Drawings Control Center. 

f.
Ensuring the safety of engineering and design.

g.
Supporting NASA initiated Shuttle tasks per inputs from the Shuttle Program Office, MOD crew instructors, appropriate NASA organizations, and FUR forms and DR forms as approved by the SVMF Office.

2.3.2.2.5
Fabrication and Assembly

The contractor is responsible for the materials, fabrication and assembly necessary to provide and modify the Shuttle mockups and trainers in the SVMF as approved by the SVMF Office and the DX Configuration Control Board.  Contractor fabrication and assembly shall be responsible for the following:

a.
Materials, fabrication, assembly, and painting of mockups and trainers in accordance with SVMF documentation and Table 1.

b.
Supporting real-time mission requirements when required.

c.
Supporting development, installation, and maintenance of mockups and trainers.

d.
Ensuring quality products and services in accordance with existing documentation.

e.
Establishing project schedules per Paragraph 2.3.2.5. 

f.
Ensuring a safe work environment and operations.

g.
Ensuring mockups, trainers, and facilities are maintained clean.

h.
Supporting NASA initiated Shuttle tasks per inputs from the Shuttle Program Office, MOD crew instructors, appropriate NASA organizations, and FUR forms and DR forms as approved by the SVMF Office.

i.
Inventory of fabrication materials.

j.
Inventory of hardware which is or could be used for training.

k.
Inventory of fasteners and other miscellaneous items which could be used for mockup construction and operations support. 

2.3.2.2.6
Operations

The contractor is responsible for the development and operation of Shuttle mockups and trainers in the SVMF.  The contractor shall be responsible for the following:

a.
Operation of mockups in accordance with all SVMF documentation, particularly JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating Procedures, and per Attachment A1.

b. 
Evaluating and implementing Facility Utilization Requests (FUR’s) that have been approved by the Shuttle Mockup and Trainer Facility Manager.

c.
Scheduling and providing mockup, trainer, and systems support to astronaut training, engineering evaluations and PAO events in support of the Space Shuttle Program.

d.
Scheduling and providing mockup, trainer, and systems support to procedures and hardware development activities in the SVMF in support of the Space Shuttle Program.

e.
Providing real-time facility support for each flight.

f.
Providing project support to tests and evaluations.

g.
Maintenance of mockups per SVMF documentation.

h.
Ensuring that pressure vessel systems used within the SVMF meet NASA certification requirements.

i.
Ensuring that lifting equipment used within the SVMF meet NASA certification requirements. 

j.
Supporting Test Readiness Review Boards and Operational Readiness Inspection Committees per SVMF documentation.

k.
Provide, maintain and manage training loose equipment inventory, including loan requests from other NASA organizations, to support operations.  An Inventory Management System shall be operated and maintained to assist in this function.

l.
Ensuring quality products and services in accordance with current SLP and Work Instructions.

m.
Ensuring a safe environment and operations.

n.
Coordinating building related maintenance and repairs with Center Operations.

o.
Providing a logistics capability in keeping with operations and maintenance requirements.

p.
Maintaining records of Shuttle mockup and trainer usage in accordance with SVMF documentation.

q.
Supporting NASA initiated Shuttle tasks per inputs from the Shuttle Program Office, MOD crew instructors, and appropriate NASA organizations as approved by the SVMF Office. 

r.
Operating and maintaining the Shuttle mockups and training facility in compliance with ISO 9000.


2.3.2.2.7
Decal Support

The contractor is responsible for decals, labels, and signs used in the Shuttle mockups, trainers, facilities and equipment in the SVMF.

2.3.2.2.8
Configuration Management

The contractor shall implement configuration management in accordance with JSC-26848, Space Vehicle Mockup Facility Configuration Control Procedures.  The contractor shall use the configuration management software installed in the SVMF to store and manage facility and trainer documents and drawings.

2.3.2.2.9
Documentation Maintenance

The contractor is responsible for providing, reviewing, updating, and maintaining configuration control of documentation for the Shuttle mockups, trainers, facilities and equipment in the SVMF.  The contractor shall be responsible for the following documentation support:

a.
Providing documentation annual review and update per JMI 8830.1D/JPG 1700.1, or its latest revision.  Documentation shall be provided to achieve and maintain ISO 9000 certification.

b.
Providing additional SVMF Shuttle documentation as required by the addition of new mockups, trainers, systems, and procedures.

c.
Maintaining as-built drawings (e.g., schematics, block diagrams, troubleshooting and operating documentation) for all electrical systems, life support systems, and pressure systems.

d.
Maintain SVMF controlled and reference documentation as per ISO 9000 procedures.

e.
Initiate photo requests for photo documentation of mockup development and testing.  Keep a miscellaneous photo log book (by the copy machine) with index and/or database, and manage Shuttle photo distribution and tracking.

f.
Maintaining configuration control, tracking and processing of SVMF documentation per Facility Baseline Documentation Requirements and International Standards Organization (ISO) 9001 Standards (ISO 9001-1994, Quality Systems - Model for Quality Assurance in Design, Development, Production, Installation and Servicing).

2.3.2.3

END PRODUCTS/DELIVERABLES REQUIRED

The contractor shall provide the following end products:

a. 
Products and services required to support crew training, engineering evaluations, and Public Affairs Office events.

b.
Project schedules defined in Paragraph 2.3.2.5.  These schedules shall be provided on a monthly basis. 

c.
Training schedules defined in Paragraph 2.3.2.5.  These schedules shall be provided on a weekly basis.

d.
Facility utilization reports shall be provided on a monthly basis.

e. 
Monthly reports which summarize project status, key accomplishments, and issues/risks/concerns.

f.
Input to the NASA weekly activity report.

g.
Reports showing scheduled and actual cost (including labor, material, and subcontract categories) and performance of projects as requested by facility manager.

h.
Monthly management summaries indicating overall ability to support program objectives based on available funding and technical information and including recommendations to resolve discrepancies.

2.3.2.4

GOVERNMENT PROVIDED SERVICES

The government will provide the services to the contractor to assist in providing the required support  for the Shuttle training elements.  These services will include:

a.
Interfacing with  the Space Shuttle Program Office and JSC center management to obtain Development, Training, and PAO requirements. 

b.
Serving as the chair on Test Readiness Reviews, Operational Readiness Inspections, formal Safety or Review boards, and any special-purpose forum as determined by the SVMF Office Chief.

c. 
Jointly establish with the contractor products and services priorities.

d.
Monitoring contractor performance.

e.
Contract budgeting.

2.3.2.5

SCHEDULE REQUIREMENTS

The contractor will be expected to deliver the products/services required to support crew training, engineering evaluations, real-time mission support, and PAO events.  The contractor shall provide a schedule for each facility (CCT, CCT II, FFT, PABF and PGS).  These schedules shall show design, fabrication, installation (and ready-for-training, if different from installation) milestones and progress.  For each project over $50K total estimated cost, (and other projects as specified via approved DX Change Request) at the 20 percent design milestone, the contractor shall hold a Preliminary Design Review (PDR) with NASA.  At the 80 percent design completion milestone, the contractor shall hold a Critical Design Review (CDR) with NASA.  These design reviews shall be indicated on project schedules.  All project schedules shall have the same reporting format and shall be updated and distributed monthly.  Furthermore, the contractor shall internally monitor the progress of such projects.  If the actual progress varies from schedules by more than 3 weeks and if such variation is expected to cause a slip in either the PDR, CDR, or final need date, the contractor shall notify the SVMF Office. 

The contractor shall communicate with the Mission Operations Directorate (MOD) in order to establish flight crew training schedules.  These schedules shall be updated as required and posted within the facility.

The contractor shall communicate with other organizations (such as Program offices, PAO, etc.) as necessary in order to establish other facility usage requirements.  These schedules shall be updated as required and posted within the facility.

Schedules of related products, services, and/or facility usage may be combined when deemed reasonable.

2.3.2.6

APPLICABLE DOCUMENTS

This paragraph defines the minimum documentation to which the contractor must adhere in the accomplishment of this SOW.  The latest revision of the document shall apply in all usages.

a.
JSC-26452, SVMF User's Manual - Transferred to SpaceHab document via TD-00-0703

b.
JSC-26483, Control Cart for LCVG Cooling and Breathing AirTransferred to SpaceHab document via TD-00-0703

c.
JSC-26487, Control Cart for LCVG Cooling and Breathing Air, Hazard Analysis ReportTransferred to SpaceHab document via TD-00-0703

d.
JSC-26798, Precision Air Bearing Facility Operations, Maintenance and Training ProceduresTransferred to SpaceHab document via TD-00-0703

e.
JSC-26802, Partial Gravity Simulator Operations, Maintenance and Training ManualTransferred to SpaceHab document via TD-00-0703

f.
JSC-26814, JSC3 DEI Room Console PSCN Virtual VITS Operator HandbookTransferred to SpaceHab document via TD-00-0703

g.
JSC-26830, Space Vehicle Mockup Facility (SVMF) General Operating ProceduresTransferred to SpaceHab document via TD-00-0703

h.
JSC-26831, Full Fuselage Trainer (FFT) Operations, Maintenance and Training ProceduresTransferred to SpaceHab document via TD-00-0703

i.
JSC-26832, Crew Compartment Trainer (CCT) Operations, Maintenance and Training Procedures Transferred to SpaceHab document via TD-00-0703

j.
JSC-26833, Crew Compartment Trainer II (CCT-II) Operations, Maintenance and Training ProceduresTransferred to SpaceHab document via TD-00-0703

k.
JSC-26834, SVMF Systems and Equipment Operations and Maintenance Procedures-Transferred to SpaceHab document via TD-00-0703

l.
JSC-26835, Fabrication and Operations Standard Operating Procedures-Transferred to SpaceHab document via TD-00-0703

m.
JSC-26848, Space Vehicle Mockup Facility Configuration Control Procedures-Transferred to SpaceHab document via TD-00-0703

n.
JSC-26849, Control Cart for LCVG Cooling and Breathing Air On-the-Job Training Procedures-Transferred to SpaceHab document via TD-00-0703

o.
JSC-26909, Plan for Compliance With JSC Management Instruction 8830.1D-Transferred to SpaceHab document via TD-00-0703

p.
JSC-27034, Launch/Escape Suit Cooling Cart Operations, Maintenance and Training Procedures-Transferred to SpaceHab document via TD-00-0703

q.
JSC-26437, SVMF Environmental Control System Console On-the-Job Training Procedures and Checklist Manual-Transferred to SpaceHab document via TD-00-0703

r.
JSC-26438, SVMF Environmental Control System Detailed Operating Procedures-Transferred to SpaceHab document via TD-00-0703

s.
JSC-26439, SVMF General Operating Procedure for Environmental Control System (ECS) Support of Suited Exercises-Transferred to SpaceHab document via TD-00-0703

t.
JSC-26769A, K-Bottle Rack Operating Procedures-Transferred to SpaceHab document via TD-00-0703

u.
JSC-26968, Full Fuselage Trainer and Crew Compartment Trainer II Audio Distribution System Operation, Maintenance, and Alignment-Transferred to SpaceHab document via TD-00-0703

v.
JSC-27679, Crew Compartment Trainer II Power/Ground System User’s Guide-Transferred to SpaceHab document via TD-00-0703

w.
JSM 2410.11, JSC AIS Security Manual

x.
JMI 8830.1D, Facility Baseline Documentation Requirements

y.
JPG 1700.1, JSC’s Safety, Health, and Environmental Protection Program

z.
JSCM 8500, Engineering Drawing System Manual

aa.
MIL-STD-100E, Engineering Drawing Practices

ab.
NHB 4200.1D, Equipment Management Manual

ac.
JPD 5335.1, Lyndon B. Johnson Space Center Quality Manual

ad.
SP52-WI-0028, Space Vehicle Mockup Facility (SVMF) Calibration Standard Practices-Transferred to SpaceHab document via TD-00-0703

ae.
JSC-19652A, Instructions for the Preparation of Stress Analysis Reports-Transferred to SpaceHab document via TD-00-0703

The contractor shall adhere to all applicable documentation contained in the DX and SVMF Master Lists.

2.3.2.7

PERFORMANCE MEASUREMENT CRITERIA

The SVMF provides engineering and training capabilities that are critical to the success of NASA programs.  Therefore, the specified fidelities are critical to SVMF development and operations.  Where fidelities are not specified, the contractor is expected to deliver products of high quality, capable of satisfying SVMF operations and standards, as described in SVMF documentation.  In the conduct of this SOW, the performance of the contractor will be evaluated in the areas listed and defined below:

a. 
Schedules/Reviews

The contractor shall deliver the products to support all crew training, engineering evaluations, real-time mission support, and PAO events.  The contractor shall support training and facility usage schedules and activities as determined through communication with NASA organizations.  The contractor shall be evaluated on the following: 

1)
Adherence to product and service schedules/milestones

2)
Adherence to training and facility usage schedules

3)
Completeness of schedules 

b.
Products/Services

The contractor shall deliver the products listed in Attachment A1 in accordance with requirements and  fidelities documented via DX Change Requests.  Fidelities are defined in Table 1. The contractor shall be evaluated on how accurately they meet fidelity requirements.  These dates shall be defined in documentation that include TDs, DX CCB CRs, and ECPs.  

c.
Craftsmanship/Quality

The contractor shall deliver products and services that demonstrate quality craftsmanship, i.e.; adhering to drawings and specifications; adhering to performance, fit, and function criteria; producing products that demonstrate professionalism, accuracy of setup for engineering and training events, meeting verification requirements, etc.  The contractor shall be evaluated on the following:

1) 
Accuracy of meeting drawing, specification, and Facility Utilization Request requirements

2) 
Accuracy of meeting form, fit, and function requirements

3)
Durability with respect to expected usage

d.
Cost/Value

The contractor is expected to deliver products and services of high quality at cost that results in best value.  The contractor will endeavor to take advantage of cost saving technologies and methodologies.  The contractor will demonstrate fiscal responsibility by implementing innovative measures.  The contractor shall be evaluated on the following:

1)
Accuracy of meeting overall cost requirements

2) 
Rationale for deviations from cost requirements

TABLE 1

MOCKUP FIDELITY CLASSIFICATIONS

	
	FUNCTIONALITY
	F
	A
	B
	C

	
	
	Flight-Type
	Functionally Active
	Operable
	Static

	PHYSICAL
	L
	
	
	
	

	
	Flight-Type
	Flight Equipment Downgraded for Training
	N/A
	N/A
	N/A

	I.
	Flight Assembly Tolerance Similar Material Exact Configuration
	N/A
	I.A
	I.B
	I.C

	II.
	 Relaxed Assembly Tolerance Mixed Material Approximate Configuration
	N/A
	II.A
	II.B
	II.C

	III.
	Approximate Dimensions Optional Material Approximate Configuration
	N/A
	III.A
	III.B
	III.C


DEFINITIONS
CLASS I:  Class I mockups are typically used to support crew training and engineering verification.


Flight Assembly Tolerance:  
Built to flight dimensional specifications, but is not flight qualified.


Similar Materials:  

Materials used are of the same family and are characteristic of the flight material, but are not necessarily of the same grade or specification.


Exact Configuration:  

Appearance is like the flight article in all aspects, e.g., size, shape, color, orientation, location, markings, etc.

CLASS II:  Class II mockups are typically used for crew familiarization/training and design development.


Relaxed Assembly Tolerance: 
Not held to flight dimensional specifications.  Margins are specified by requirements documents.


Mixed Materials: 


Materials meet general characteristics of the flight article and optimally support the intended function, but need not be of the same family, grade, or specification.


Approximate Configuration: 
Appearance is similar to flight article, e.g., size, shape, color, orientation, location, markings, etc.

CLASS III:  Class III mockups are typically used for concept formulation and preliminary layout and for portions of a training facility that do not require active student operations and would otherwise remain void. 


Approximate Dimensions:

Anticipated volumetric approximation.


Optional Materials:

Appropriate material to support the mockup objective.


Approximate Configuration:
Appearance appropriate to depict concept.

Flight-Type:  The capability of using derated actual flight or ground equipment to replicate stimuli, processes, and responses. 


Functionally Active:  

The capability of functionally replicating the stimuli, processes, and responses of the flight article, but need not use the same transmission protocols.


Operable: 


The capability of functionally replicating the stimuli and responses with limited process modeling.   


Static:


No active stimuli, processes, or responses.

Space Vehicle Mockup Facility (SVMF)

Contractor Tasks/Functions

ATTACHMENT A1

The contractor shall provide and install upgrades to maintain flight-like characteristics in line with Orbiter fleet modifications as approved by the SVMF Office and the DX Configuration Control Board.    In the conduct of this Exhibit, the contractor is required to interface with various groups at JSC and with other NASA Centers.  To provide the training items required, the contractor must interface regularly with:  MOD crew instructors; engineers and scientists; and the Shuttle prime contractor and its subcontractors.  The contractor shall, as a minimum, provide the following services/products:

1.0
Crew Compartment Trainer (CCT)

The CCT will be used to support Orbiter crew station training and evaluations, both in the nose-up attitude for pre-launch training as well as horizontal configurations such as landing.  The contractor shall maintain, operate, and upgrade the CCT as the Program requirements change to support training and evaluations as listed on the Facility Utilization Request (FUR) forms.

2.0
Crew Compartment Trainer II (CCT II)

The CCT II with its tilt and rotation mechanism provides the capability to reorient the vehicle into five different positions (including launch, landing and nose down) for various modes of emergency egress training, and nominal crew station training and evaluations.  The contractor shall maintain, operate and upgrade the CCT II as the Program requirements change to support training and evaluations as listed on the FUR forms.

3.0
Full Fuselage Trainer (FFT)

The FFT provides a full scale crew station, payload bay, and tail section.  The contractor shall maintain, operate, and upgrade the FFT as Program requirements change to support training and evaluations as listed on the FUR forms.

4.0
Precision Air Bearing Facility/Air Bearing Floor (PABF/ABF)

The PABF/ABF will be used to support mass handling and translation training and evaluations in support of the Shuttle and ISS programs.  The contractor shall maintain and operate the PABF/ABF as required to support training and evaluations as listed on FUR forms.  

5.0
Partial Gravity Simulator (PGS)

The PGS will be used to support mass handling and translation training and evaluations in support of the Shuttle and ISS programs.  The contractor shall maintain and operate the PGS as required to support training and evaluations listed on FUR forms.

6.0
Part Task Trainers

Part task trainers such as the External Tank Door Trainer and Av-Bay 3 Part Task Trainer shall be maintained and operated by the contractor as required to support training and evaluations listed on FUR forms.

7.0
Inventory Management System (IMS)  Implemented by TD# 00-0739
To support the tracking and inventory of loose equipment items, the contractor shall maintain accurate inventory control of loose items with the existing IMS until June 30, 1998.  This shall include, as a minimum, the cross referencing of all loose item training part numbers to correspond to flight hardware part numbers and identifying training hardware which can be used as alternates when flight equivalents are not available.  On June 22, 1998, a Small Business Innovative Research (SBIR) subcontractor will deliver a fully functional IMS to the SVMF facility.  Prior to this, the contractor shall install the SBIR IMS software/system into the SVMF/Shuttle mockup training facility for tracking and managing the Shuttle loose equipment/items.  In addition, the contractor shall provide support for the phased integration of the SBIR Training Hardware Management System (THMS) as follows:

· Test and evaluate the THMS

· Implement hardware interfaces

· Maintain system functionality and appropriate configurations

· Provide technical information/details (e.g., stowage provisions, labeling, etc.) to the SBIR subcontractor

· Identify any shortcomings to the SBIR subcontractor

· Provide support and training of Shuttle facility inventory personnel with use of THMS

· Conversion of existing data into new IMS

· Interface THMS with Shuttle flight manifests

· Stowage facility layout with items location

· Incorporate bar code labels onto training/associated hardware and correlate data into the THMS

· Implement proper inventory control procedures

After delivery is complete, the contractor shall assume system administration and operational responsibilities of the IMS.

To support the tracking and inventory of the loose equipment items required for the shuttle trainers, the Contractor shall use an Inventory Management System.  All shuttle loose equipment items will be tracked utilizing this system.  The contractor shall also develop, maintain and follow ISO 90000 compliant procedures and documentation as to how SVMF inventory will be controlled.

8.0
US SAFER Mockups

The contractor shall complete fabrication of three US SAFER mockups with adequate fidelity (latches, EMU interfaces, hinges, checkout ports, release mechanism, etc.) to support crew training.  All three mockups shall be ready for training March 31, 1998, and total cost shall not exceed $120K for FY98. Completed.

9.0
Internet Activities
The SVMF, and NASA in general, is becoming more reliant on the use of the Internet in conducting daily operations.  The contractor, therefore, is expected to take full advantage of the improvements in communication and efficiency the Internet can provide.  

The contractor shall continue development of the SVMF home pages to keep all information current and to incorporate new technologies and updates (such as the 360 degree photos of the SSMTF).  Inclusion of video, graphics, and interactive features should be emphasized.
The contractor shall also support the ongoing development of a web based (intranet) FUR and scheduling system currently being designed by another NASA contractor (Futron, Inc.).  As the end user, Johnson Engineering shall coordinate requirements with Futron, to assist them in providing an automated system which not only helps customers prepare and submit FURS, but which also helps JE conduct the scheduling operation and generate metrics, such as the utilization reports.  Cancelled.


Section C, paragraph 2.3.3  NBL OPERATIONS & MAINTENANCE is deleted in its entirety and replaced with the following:
2.3.3
NBL OPERATIONS, MAINTENANCE, AND SUSTAINING ENGINEERING

PLACE OF PERFORMANCE

The NBL is located at the Sonny Carter Training Facility, Building 920, 13000 Space Center Boulevard in Clear Lake City.  The facility centers around a 202-feet long, 102-feet wide, and 40-feet deep water tank that has standard filtering, chlorinating, and pumping subsystems.  Additional NBL subsystems include diving equipment, a water treatment system, an environmental control system, a breathing gas system, a closed circuit television system, a communications system, multiple crane systems, remote manipulator systems, hyperbaric treatment chamber systems and a diver voice communication system.  The facility also contains administrative space and provisions for technical support functions, test control room support, utility support, mockup and trainer support, and a public visitor area.

TASK DESCRIPTION

This Exhibit A Statement of Work (SOW) addresses the operation and maintenance, of the Neutral Buoyancy Laboratory and its sub-systems and mockups. 

The Neutral Buoyancy Laboratory (NBL) provides neutral buoyancy support to the Space Shuttle Program (SSP), International Space Station (ISS), and future space programs.  Extravehicular (EVA) and intravehicular (IVA) simulations are performed at the NBL in support of astronaut crew training; real time mission support; procedure development and verification; crew capabilities and workload limit evaluations; hardware design, validation, and development; and crew bailout training.

TASK REQUIREMENTS

The Contractor is responsible for performing the following functions under this Exhibit A SOW. 


ADX-301 NBL Administration


ADX-302 NBL Operations


ADX-303 NBL Subsystem Maintenance


ADX-305 NBL Mockup Maintenance

         ADX-308 NBL Operations Integration

NBL Projects and Mockup Projects are addressed under Exhibit B.

The NASA Neutral Buoyancy Office remains responsible to the NASA Program Offices for oversight and control of all NBL operations and maintenance, mockups and trainers, facilities, and other EVA mission preparation elements.

GENERAL REQUIREMENTS

The Contractor shall provide all necessary personnel, materials, equipment, and supporting elements to successfully accomplish the SOW requirements.  The Contractor shall provide the staff to lead, manage, and execute all services included under this SOW.  In general, the Contractor shall assume ownership of all NBL processes and functions; NASA personnel will serve to advise, evaluate, and coordinate external interfaces as required.  

The Contractor shall also provide responsible engineers for each critical NBL sub-system (e.g. BGS, ECS, WTS, CS, SRMS, SSRMS )and critical mockups (e.g.    Node 1, PMA1, PMA2, FGB, etc.)  The contractor will provide  trained personnel for specific test duty station functions (e.g. Test Director, Operational Safety, etc.).

In the conduct of this SOW, the Contractor shall be responsible for meeting the following general requirements; specific deliverables are defined in following sections. 

a. Provide adequate neutral buoyancy capability to support the Shuttle/Station flight manifest. 

b. Provide an integrated scheduling and tank/mockup reconfiguration capability to insure the quality of runs satisfies the requirements of the users.

c. Ensure the safety of personnel and equipment.

d. Maintain the cleanliness of the work environment.

e. Develop, maintain, and provide  NASA with detailed task, schedule and budget plans.  

f. Provide performance metrics (quality, safety, technical, schedule, and budget) to the NASA on a monthly basis.

g. Comply with mandates stipulated in applicable regulations and JSC Management Directives.

h. Comply with the approved Contractor Quality Assurance program (consistent and integrated with NASA initiatives).  This includes development of and/or conformance with ISO 9000 system level procedures and work instructions.

The Contractor shall be responsible for performing the work defined in this SOW without compromising the quality, reliability, and safety of personnel, equipment, and facilities.  To accommodate program changes and priority shifts, the Contractor shall incorporate flexibility, adaptability, and innovation in task planning and execution. 

2.3.3.1
NBL ADMINISTRATION - END PRODUCTS/DELIVERABLES

2.3.3.1.1
The Contractor shall be responsible for administering all ancillary support required to operate the NBL and provide neutral buoyancy services under this SOW.  The following shall be provided/administered at a minimum:

· ISO 9000 and Voluntary Protection Program (VPP) administration and coordination

· Office equipment coordination (computers, phones, copiers, office supplies, etc.)Configuration management system for appropriate hardware and documentation

· Discrepancy reporting system to track hardware and/or documentation concerns

· Contract and budget analysis and administration

· Administrative support to both Contractor and NASA management

· Quality assurance program (consistent and integrated with NASA initiatives)

· Operations safety program (consistent and integrated with NASA initiatives)

· Equipment and mockup inventory system supporting internal operations as well as loose training equipment and mockups loaned to/from other organizations

· Training and certification tracking system for both personnel and hardware

· Procurement and logistics in support of NBL operations and maintenance

· Contracting, purchasing, shipping, and receiving functions

· Technical and administrative support to standing meetings and special studies

· Regular and periodic reporting and statusing

2.3.3.1.2
The Contractor shall develop, publish, review, and maintain all documentation necessary for the operation and maintenance of the NBL, its mockups and its sub-system elements (to include operating guides, position checklists, sub-system maintenance procedures, as-built drawings developed by the contractor or as provided by NASA of mockups and NBL sub-systems, etc. ) Appropriate documentation will be placed under a NBL configuration control program.  Annually, on or before October 31 each year, the Contractor shall provide the NASA an NBL Documentation Plan containing a complete list of the documentation deemed necessary as well as a documentation review process and schedule. The Contractor shall maintain the documentation within a  Contractor controlled technical library (electronic format acceptable) at the SCTF/NBL.  The Contractor shall strive to consolidate documentation at the SCTF/NBL to the maximum extent possible while assuring that compliance with applicable NASA directives and policies (including the NASA Quality Assurance Program) are established and maintained.

2.3.3.1.3
The Contractor shall coordinate, acquire, configure, maintain, and manage all aspects of NBL Information Technology (IT), coordinating these efforts with the ODIN contractor.  Included is the development and presentation of the NBL IT Security Plan, development of hardware/software tracking databases, acquisition and maintenance of hardware and software, and ancillary IT support services.  The Contractor shall interface with Directorate and external Contractor personnel to coordinate externally provided support services as necessary.  The Contractor shall utilize existing, institutionally provided IT support and services to the maximum extent possible.  The Contractor shall also perform NBL Server administration and NBL inter-net and intra-net development, maintenance, and administration services under this contract segment.

2.3.3.1.4
The Contractor shall develop an integrated NBL Budgetary Plan for near term (next fiscal year) and longer term (additional five fiscal years) NBL budgetary requirements.  The plan shall include all anticipated tasks / costs associated with this contract segment – including assumptions on government provided services (e.g. cleaning, calibration, IT support, necessary facility modifications, etc.).  The plan shall be updated each fiscal year and will be provided to the Neutral Buoyancy Office Chief annually by 1 March.  The Contractor shall support presentation of the budget estimates (including rationale and assumptions) to various NASA Offices and management forums.  The plan should establish the basis-of-estimate for Contractor costs proposed under this contract segment.

2.3.3.1.5
The Contractor shall integrate all elements supporting NBL operations and maintenance (e.g. user requirements, mockups reconfiguration, tank reconfiguration, dive operations, training equipment/tools/hardware, maintenance and sustaining engineering, etc.) and shall provide/staff a centralized statusing, scheduling, and discrepancy capture capability.  

2.3.3.1.6
The Contractor shall develop and implement methods for acquiring feedback from all users of the NBL.  Metrics shall be developed to determine how satisfied NBL users are with the neutral buoyancy services provided by the Contractor.  At a minimum, metrics will cover: overall timeliness, adequacy/quality of preparation and run-time services, responsiveness to issue resolution, and personnel attitude.  Other metrics will be developed to measure facility utilization, quality, safety, and discrepancy trending.  All metrics will be updated and provided to the NASA Neutral Buoyancy Office Chief on a monthly basis.

2.3.3.1.7
The Contractor shall perform anomaly/event assessment and resolution and shall coordinate with the JSC Safety, Medical, and technical communities, as well as with the Neutral Buoyancy Office, to bring each anomaly/event to acceptable closure. 

2.3.3.1.8       Contractor shall have the capability to perform up to   150, one-hour public-affairs escorts annually; performing more events will detract from the Contractor’s primary responsibility to produce neutral buoyancy training.  These events shall be formally requested by the NASA Public Affairs Office using a procedure to be specified by the Contractor which includes approval by the Neutral Buoyancy Office Chief or their designated representative.  Other, informal requests for tours will not count against this allocation and will only be considered on a non-interference basis (they must not impact any other deliverables of this contract).  The Contractor shall develop/propose visitation policies which make maximum use of the self-guided Public Viewing and top-side Limited Access Viewing areas to minimize the impact of informal escort duties on the overall neutral buoyancy operations workforce.

2.3.3.1.9
The Contractor shall support two informal “audits” annually.  The intent of the audits it to confirm the accuracy of information being provided during periodic status meetings (e.g. currency of operating documentation, numbers of open discrepancy reports, timeliness of sub-system maintenance, amount of critical spares actually on hand, etc.). The NASA will provide the Contractor at least 48 hours prior notice for each audit.  Audits will be performed by NASA Neutral Buoyancy Office personnel.  The Contractor shall provide all applicable records and documentation as necessary.

2.3.3.1.10
The Contractor shall relinquish all  NBL hardware, software, drawings, analyses, computer generated solid models, databases, documentation, and archival records to the NASA at the conclusion of the Contract.

NBL OPERATIONS - END PRODUCTS/DELIVERABLES

2.3.3.2.1
The Contractor shall develop, maintain, and execute  NBL Operation Plans, which contains detailed sub-task descriptions and schedules.  The plans shall support both near-term (<= 4 weeks) execution and long-term (<= 12 months) planning.  The plans shall include all known activities in support of scheduled or projected neutral buoyancy operations (e.g. approved Facility Utilization Requests for near-term EVA or bailout training; scuba certification; facility reconfiguration time; subsystem maintenance time; mockup maintenance time; projected activities to prepare and execute hardware development runs, etc.).  The plan shall be sufficiently detailed to be used to track day-to-day status and progress. 

2.3.3.2.2
The Contractor shall schedule, operate, reconfigure, and maintain the NBL systems and its mockups  so as to provide the following neutral buoyancy hours up to the number of nbh indicated in the chart:

	
	FY00
	FY01
	FY 02 (4/02)

	
	
	
	

	External-Use time
	2750 nbh
	2750 nbh
	 1600 nbh


Table 1

A neutral buoyancy hour (nbh) is defined as an hour of “wet” time supporting a single external event (e.g. EVAS development runs, EVA procedures preparation and crew training, bailout training, real-time mission response, etc.).  For example, a 6-hour EVA training event and a 3-hour bailout training class comprise 9 nbh regardless of whether they occur sequentially or simultaneously, and regardless of the number of suits or trainees involved. 

Facility dual operations (two concurrent activities) shall be utilized to minimize second shift or weekend training operations.  Reconfiguration shall be performed in such a manner that it is transparent to the user community.

The Contractor shall provide support according to the following table:

	
	Suited Subjects
	

	Operation
	Side A
	Side B
	Maximum Total # of Suits

	Single
	1 to 4
	0
	4

	Single
	0
	1 to 4
	4

	Dual
	1-to-3
	1-to-3
	4


Table 2

The Contractor shall provide support, up to a maximum of 15% of NBH’s annually per Table 1, requests for five suited subjects in either single or dual operation suited tests according to the following table:

	
	Suited Subjects
	

	Operation
	Side A
	Side B
	Maximum Total # of Suits

	Single
	1 to 5
	0
	5

	Single
	0
	1 to 5
	5

	Dual
	1-to-4
	1-to-4
	5

	
	
	
	


Table 3

The Contractor shall be responsible for administering all aspects of operational planning and execution (pre-dive, in-water, and post-dive) and will staff all positions associated with neutral buoyancy operations (e.g. scheduling and coordination, float camera divers, video console operators, test directors, reconfiguration shifts and supporting elements, etc.). 

2.3.3.2.3
In addition to internal training required to certify their own dive personnel, the Contractor shall train and certify external users to perform in-water operations (including suit and scuba certifications).  For external users, the Contractor shall support  up to 24 complete suit certifications annually (Completed) and 48 complete NBL scuba certifications annually.  A “complete” certification assumes the individual has no prior experience or certification in the area.  Persons who do not require the complete 

certification course will be counted as a “partial” certification; this will be counted as one-half of a “complete” certification.

2.3.3.3
NBL SUBSYSTEM MAINTENANCE - END PRODUCTS/DELIVERABLES

2.3.3.3.1
The Contractor shall develop and maintain an integrated NBL Maintenance Plan as the basis for scheduling and/or performing periodic maintenance on subsystems necessary for the execution of NBL operations. These include the Breathing Gas System (BGS), the Environmental Control System (ECS), the Water Treatment System (WTS), the Communication System (CS), the Self Contained Underwater Breathing Apparatus (SCUBA), all Remote Manipulator Systems, and the NBL Tank itself.  The plan shall support both near-term (< 4 weeks) execution and long-term (< 12 months) planning. Near-term maintenance tasks will be coordinated with and integrated into the near-term NBL Operations Plan. The Contractor will provide status of compliance to the Maintenance plan on a monthly basis including DR metrics and status.

Management of the SCTF building housing the NBL remains primarily a NASA function and the Contractor is not responsible for maintaining the systems which support it.  However, the Contractor is responsible for coordinating all such maintenance with responsible NASA organizations or their responsible contractors to ensure that NBL capabilities and schedules are not adversely impacted.  Specifically, the Contractor shall coordinate maintenance on the following subsystems but is not responsible for costs associated with them: building security systems, video acquisition and routing systems, air conditioning and air handling systems, overhead cranes, jib cranes, primary and backup power systems, and building water supply.  

2.3.3.3.2
The Contractor shall be responsible for performing all aspects of NBL sub-system maintenance except where maintenance responsibilities are specifically assigned to other parties in  SHI-NBL-L0010, Neutral Buoyancy Laboratory Maintenance Plan.  

Maintenance tasks shall include preventative and/or scheduled maintenance, return-to-print repair, procurement of critical spares, cleaning services, calibration, and certification.  Costs associated with maintenance which the Contractor decides to out-source (oxygen cleaning, calibration gases, pressure vessel certification, etc.) are the responsibility of the Contractor. 

2.3.3.3.3
The Contractor shall keep the NASA informed of all activities related to facility and systems maintenance.

2.3.3.4
NBL MOCKUP MAINTENANCE - END PRODUCTS/DELIVERABLES

2.3.3.4.1
The Contractor shall perform all aspects of NBL mockup maintenance.  Maintenance tasks shall include preventative and/or scheduled maintenance as well as return-to-print repair maintenance.  Costs associated with mockup maintenance which the Contractor decides to out-source (cleaning, weld inspection, coating, calibration, pressure vessel certification, etc.) are the responsibility of the Contractor. The Contractor shall include scheduled mockup maintenance in the integrated NBL Maintenance Plan developed under section 2.3.3.3 of this SOW.

2.3.3.4.2
The Contractor shall be responsible for all aspects of NBT mockup maintenance to include structural integrity determinations, cleaning, sparing, calibration, and certification.  Maintenance will be scheduled to minimize the operational impacts on external users.

2.3.3.4.3
The Contractor shall provide detailed NBT mockup maintenance related budget estimates for the following fiscal year by June 15 of the preceding year (e.g. requirements for fiscal 2001 are due by June 15, 2000).  Estimates will be provided to the Neutral Buoyancy Laboratory Office Chief  and the Contractor will support presentations of the budget estimates (including rationale and assumptions) to various NASA Program Offices and management forums.

2.3.3.4.4
The Contractor shall keep NASA  informed of all activities related to mockup maintenance.

2.3.3.5

OPERATIONS INTEGRATION

2.3.3.5.1
The Contractor shall develop and implement processes necessary for the planning and configuration of the tank in support of daily operations.  The Contractor shall develop, implement, and maintain a NBL Operations Integration Plan, which details these processes for preparing for in-water events and 1‑G activities in the NBL.  Included would be the acquisition and understand of operational requirements, definition and documentation of specific tank configurations, development of critical lift diagrams and procedures, execution of supporting analytic analyses for each configuration (e.g. loads, tip-over analyses), and development of generic mockup stands.

2.3.3.5.2
The Contractor shall keep the NASA flight lead informed of all activities related to mockup configuration and sustaining engineering upgrades.

GOVERNMENT PROVIDED SERVICES

a. NASA personnel will primarily be assigned integration, coordination, and assessment responsibilities.  However, civil service personnel may be assigned technical duties on a temporary basis as determined by the Neutral Buoyancy Office Chief.  The assignment of civil servants to technical tasks does not relieve the Contractor from staffing fully to perform all functions.

b. The following neutral buoyancy support services will be provided by the NASA or its responsible contractors: medical support staff, safety console support; facility security staff, and grounds maintenance.  Cleaning support will be provided for office areas but contractor personnel are responsible for general cleanliness and tidiness of all work areas.  Chamber support will be provided during normal work hours.  Chamber support during off-nominal duty hours will be negotiated between the Contractor and institutional service providers and will be documented via Memorandum of Understanding.

c. The NASA will provide offices, furnishings, and equipment for Contractor personnel (i.e. phones, chairs, desks, etc.) who are direct-reports to the Contractor’s NBL-level manager.

d. The NASA will provide one full size, one-half ton pickup truck for use in transporting people and materials.  Additionally, a full size van allocated for NASA use will be made available to the Contractor on a non-interference basis.

e. The NASA will chair Test Readiness Reviews, Operational Readiness Inspections, formal Safety or Review boards, and any special-purpose forum unless specifically assigned to the Contractor by the Neutral Buoyancy Office Chief.

f. The NASA will review and approve all requirements, designs, plans, documentation or schedules developed by the Contractor under this SOW which affect external interfaces (e.g. NASA Program offices, external users/customers, sub-contractors, etc.).

g. Safety, Reliability, and Quality Assurance services will be provided by institutional NASA resources (or responsible contractors) but require the active coordination and involvement of the Contractor.  

h. First-time mockup handling rigging services will be provided by institutional NASA resources (or responsible contractors) but require the active coordination and involvement of the Contractor. 

i.   NASA will provide flight leads for interfacing with the customer to insure all requirements are met by the user.  The flight leads will work with the NBL operations integration team to implement all requirements from the user community.  

 SCHEDULE REQUIREMENTS

The Contractor is expected to provide the specified services on or before the milestones identified by the Contractor in the NBL Operations Plan, the NBL Maintenance Plan, and the NBL Documentation Plan (which the Contractor produces). Schedules shall include both planned and actual events/activities.

APPLICABLE DOCUMENTS

Governing documentation includes, but is not limited to, the following items.  The Contractor is expected to adhere to these and all other applicable documents, regulations, and standards in the performance of this SOW.

DX12-0001, Neutral Buoyancy Laboratory General Operating Procedures

DX12-0002, Neutral Buoyancy Laboratory Standard Operating Procedures

DX12-0003, Neutral Buoyancy Laboratory Training Plan

 SHI-NBL-W0014, Neutral Buoyancy Laboratory Configuration Management Procedure

 SHI-NBL-L0010, Neutral Buoyancy Laboratory Systems Maintenance Plan

NSS/WS-1740.10, NASA Safety Standard for Underwater Facility and Non-Open Water Operations

JPG 1700.1, JSC  Requirements handbook for Safety, Health, and Environmental Protection

JSC-26909, Plan for Compliance with JMI 8830.1D

JPD 5335.1, Lyndon B. Johnson Space Center Quality Manual

PERFORMANCE MEASUREMENT CRITERIA

In the conduct of this SOW, the performance of the Contractor will be evaluated in the areas listed below.  

Safety practices, programs, and record

Quality and adequacy of Plans (Operating, Maintenance, Documentation)

Performance against approved Technical Directives

Availability, Clarity, and Accuracy of metrics to measure adherence to Plans

Overall adherence to Plans (schedule / cost performance)

Customer feedback metrics (quality of services)

Amount of unplanned/unscheduled facility “down time”

Discrepancy Reports: Opened/Closed ratio and average length open

Results of Performance Audits (documentation, critical spares)

Overall responsiveness     
Degree of innovation


2.3.4

  MOCKUPS & TRAINERS

2.3.4.1

TASK DESCRIPTION

This Exhibit A Statement of Work (SOW) element addresses the design, analysis, production, certification, and delivery of neutral buoyancy trainers (NBT’s) and mockups 1-G trainers and mockups, mockup-related special projects, and general fabrication facility support.

The Contractor will produce neutrally buoyant Russian SAFER mockups. (CR-98-0093 Mod 131 8/31/98)

The Contractor will produce and deliver second copy of new Article 1 (CR-98-0097 Mod 131 8/31/98)

The Contractor will produce and deliver outfitting for existing Russian mockups.  (CR-98-0099 Mod 131 8/31/98)

The Contractor shall produce new mockups and revise Table A (CR-98-0101, Mod 131 8/31/98) (Updated 08/23/00)

The Contractor shall design and fabricate an NBL Shuttle Radar Topography Mission (SRTM) Mockup. (RECP 99-0049 Mod 151 7/9/99)

The contractor shall design one Service Module in accordance with JSC 36359, Service Module (RECP 99-0056 Mod 151 7/9/99)

2.3.4.2

TASK REQUIREMENTS

2.3.4.2.1
Functions

The contractor shall design mockups, perform analyses, and fabricate parts per written direction (e.g. TD, MDRD).

The Contractor is responsible for performing the following functions under this SOW:

-  NBT Mockup Definition of Requirements 
-  NBT Mockup Development (Design, Analysis, Fabrication, Assembly, Certification) 
-  NBT Mockup Sustaining Engineering(Transferred to 2.3.3.4)
-  Support ISS EVA crew training (CR-98-0093, CR-98-0099 Mod 131 8/31/98)

-  Support Space Station and Space Shuttle EVA crew training (CR-98-0097 Mod 131 8/31/98)
The Contractor is responsible for performing design, analysis, manufacturing and certification of NBT’s, 1-G trainers, and other mockups in accordance with requirements specified in a negotiated Mockup Development Requirement Document (MDRD).  The Contractor shall be aware that the development of the MDRD is the responsibility of the EVA, Robotics, and Crew Systems Operations Division (DX). 
The contractor is required to perform the design and structural analysis of the ICM mockup and cradle per the Mockup Development Requirements document (MDRD) “Interim Control Module Cargo Element (ICM C) MDRD-92.  The contractor is to document and deliver fabrication drawings with associated Bill of Materials (BOM); design calculations; final structural analysis; lifting diagrams and lifting procedure/checklist; acceptance test procedure; hazard analysis; buoyancy control calculations in all orientations/configurations and the attachment drawings of the buoyancy control hardware to the mockup. (Mod #162 dated 12/22/99)

2.3.4.2.2
General Requirements

In the conduct of this SOW, the Contractor shall be responsible for meeting the following general requirements: 

a. Provide NBT’s identified on Table A 

b. Provide non-Table A NBT’s, 1-G trainers, and other mockups as defined through Technical Directives. 

c. Provide individual engineering services; e.g., manufacturing, stress analysis, NBL wet-weigh out analysis, NBT lifting analysis, as required through Technical Directives

d. Ensure the safety of personnel and equipment.

e. Develop, maintain, and provide the NASA TMR with schedule and budget status.

f. Comply with mandates stipulated in applicable regulations and JSC Management Directives.

g. Comply with the NASA Quality Assurance program.  This includes development of and/or conformance with ISO 9000 system level procedures and work instructions.

The Contractor shall provide all personnel, materials, equipment, and facilities, to successfully accomplish the SOW requirements.  The Contractor shall be responsible for performing the work defined in this SOW without compromising the quality, reliability, and safety of personnel, equipment or facilities.

This SOW is based on known SSP and ISS goals and requirements.  In order to accommodate program changes and priority shifts, the Contractor will incorporate flexibility, adaptability, and innovation in task planning and support. 

Refer to JSC 36359, “Mockup Development Requirements Document: Service Module,” for technical requirements. (CCO 49, RECP 99- 0049 Mod #151)

The Contractor shall refer to “Mockup Development Requirement Document: Shuttle Radar Topography Mission (SRTM),” for technical requirements. (RECP 99-0056 Mod151 7/9/99)

2.3.4.3

END PRODUCTS/DELIVERABLES REQUIRED

In the conduct of this SOW, the Contractor shall be responsible for providing the following end products/deliverables:

a. As directed by the TMR, the Contractor shall assist in the development of requirements for NBT’s, 1-G trainers, and other mockups to support both the Space Station and Shuttle Programs.  As stipulated before, DX holds the primary responsibility for developing MDRD’s.

b. As directed by the TMR, the Contractor shall assist the TMR in determining Rough Order of Magnitude (ROM) prices and dates for NBT’s, 1-G trainers, and other mockups for which MDRD’s have yet to be developed.  The ROM for each mockup will be broken down by fiscal year and will support the entire life-cycle of each mockup; e.g., core structure fabrication, initial outfitting, delta outfitting.  The ROM will be revised when MDRD requirements impact cost or schedule.
c. The Contractor shall provide NASA with cost and schedule performance metrics on a periodic basis broken down by NBT mockup, or 1-G mockups.  The cost metrics shall be in the form of the monthly DRL 3 Format A for WBS A.EM.4, and WBS A.EM.5. In general, projects equal or in excess of $100,000.00 shall be reported at the fourth level WBS.  Unless otherwise directed by the TMR and accepted by the Contractor, projects that are estimated to be less than $100, 000.00 shall be grouped under the general heading MOD KITS.  The schedule performance metrics for all on-going work shall be submitted on a weekly basis to the TMR and/or designees in a format to be agreed between the contractor representative and the TMR.  

d. As stipulated by Technical Directives, the contractor shall design, analyze, and/or build-to the cost and dates provided to NASA in response to TMR’s requests for estimates.    The contractor shall not reallocate funds between mockups without NASA approval.  

e. The Contractor shall prepare a Proposal of Work (POW) for each mockup to be fabricated or procured under this SOW.  POW’s shall be prepared by the Contractor in response to MDRD’s submitted under Technical Directive cover.  Unless otherwise specified by the Technical Directive, each POW shall be submitted to the TMR for review and approval prior to expenditure of resources on design, fabrication, or materials.  

f. To the extent specified by the TMR through Technical Directives, the Contractor shall provide the design, engineering analysis, and manufacturing capability to develop or modify non-Table A  NBT mockup not to exceed budget available in the Mod Kit WBS.  

g. To the extent specified through Technical Directives, the Contractor shall provide the design, engineering analysis, and manufacturing capability to develop or modify Space Vehicle Mockup Facility (SVMF) mockups and trainers per the appropriate WBS.

h.  The Contractor shall provide two high fidelity 1-G and three volumetric neutral buoyancy mockups. (CR-98-0093 Mod 131 8/31/98)  Completed
i.  The Contractor shall provide second copy of new (multi-attitude) Article 1, adapter, external airlock, and ODS.   (CR-98-0097  Mod 131 8/31/98) Completed
j.  The Contractor shall provide outfitting fixtures for Russian mockups; requirements to be defined by End Users and specified in TDs.  (CR-98-0099  Mod 131 8/31/98) Completed
k.  The Contractor shall provide CBM/2A, ICM, Antennas, Tools, PSA, Busy Board, 2A.1 Critical Spares mockups.  (CR-98-0101  Mod 131 8/31/98) (Mod 130 CR 98-0023 deleted the PSA and ICM  7/29/98) Completed
l.  Design data for Service Module NBL mockup as per JSC 39359. (RECP 99- 0049 Mod 151 7/9/99) Completed
m.  Design data for SRTM NBL mockup as required per the SRTM MDRD.  (RECP 99-0056 Mod 151 7/9/99) Completed
n.  Perform the Design and Structural Analysis of the NBL Interim Control Module (ICM) per the Mockup Development Requirements Document (MDD) “Interim Control Module Cargo Element (ICM C) MDRD-92) (Mod 162 12/22/99) Completed
o.  All estimates shall be subject to the Mod Kits WBS.
2.3.4.4

GOVERNMENT PROVIDED SERVICES

The government will provide certain services to the Contractor to assist in providing the required support for mockup and trainers. These services will include:

a.
NASA personnel will perform project management oversight as assigned by the TMR.  These duties include chairing Technical Interchange Meetings (TIM), Preliminary Design Reviews (PDR), Critical Design Reviews (CDR), and Customer Acceptance Reviews (CAR).

b.
The NASA will provide offices, furnishings, and equipment for Contractor personnel (i.e. phones, chairs, desks, etc.).  Data processing resources (hardware and software) will be approved in a timely manner so as to not impede Contractor work schedules unless delays are due to insufficient or untimely definition of requirements by the Contractor. 

 

c.  The NASA will chair Test Readiness Reviews, Operational Readiness Inspections, formal design review boards, and any special-purpose forum unless specifically assigned to the Contractor by the Neutral Buoyancy Simulation Group Lead.  Completed.
d.
The NASA will review and approve all requirements, designs, plans, documentation or schedules developed by the Contractor under this SOW which affect external interfaces (e.g. NASA Program offices, external users/customers, sub-contractors, etc.).

e.
Safety, Reliability, and Quality Assurance services will be provided by institutional NASA resources (or responsible contractors) but require the active coordination and involvement of the Contractor.

2.3.4.5

SCHEDULE REQUIREMENTS

The Contractor shall provide deliverables as directed by the TMR through Technical Directives and in accordance with TMR approved estimates provided by the Contractor.  POW schedules shall include milestones, for design, engineering analysis, fabrication, procurement, formal design reviews, and installation.

Specific date to be negotiated with End Users and specified in TD for the Russian SAFER mockups (CR-98-0093 Mod 131 8/31/98).  Completed
Second copy of Article 1 to be delivered prior to end of FY98.  (CR-98-0097 Mod 131 8/31/98) Completed
Outfitting for Russian Mockups to be provided within FY98; specific date to be negotiated with End Users and specified in TD.  (CR-98-0099 Mod 131 8/31/98)  Completed
SRTM Mockup shall be completed, delivered and ready for training by May 21, 1999. (RECP 99-0049 Mod 151 7/9/99) Completed
Adhere to design schedule as show by project schedule available at file: //huber/users/mockups/schedules/2A.2 Service Module.mpp. (RECP 99-0056 Mod 151 7/9/99)  Completed
2.3.4.6

APPLICABLE DOCUMENTS
The Contractor shall adhere to the MDRD’s and applicable documents, regulations, and standards in the performance of this SOW. Governing documentation for this SOW includes the following items.

DX12-0006
Neutral Buoyancy Laboratory Trainer Guidelines

JPD 5335.1
Lyndon B. Johnson Space Center Quality Manual

JMI 8830.1D
Facility Baseline Documentation Requirements 

JSC 23642C
JSC Fastener Integrity Testing Program

JSCM 5322
Contamination Control Requirements

JSCM 8500
Engineering Drawing System Manual

JSCMD 8825.1G
Operational Readiness Inspection of JSC Facilities and 




Equipment

NHB 1700.1 (V1)
Basic Safety Requirements 

NSS/GO-1740.9B
Safety Standard for Lifting Devices and Equipment

AMS 2630A
Ultrasonic Inspection

AMS-4956
Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

AMS 5643
Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing, and 



Rings 

AMS 5731, 5737
Steel Bars, Forgings, Tubing, and Rings, Corrosion and Heat 



Resistant, Consumable Electrode Melted

ANSI Y14.5M-1982
Dimensioning and Tolerancing

ASME Section VIII, 
American Society of Mechanical Engineers Boiler and Section Division I
IX Pressure Vessel Code

AWS ERTI-5ELI
Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

JE H92RC101
Requirements for a Weightless Environment Training Facility 



Remote Manipulator System

MIL-H-6875
Heat Treatment of Steel, Process For

MIL-HDBK-5F
Metallic Materials and Elements for Aerospace Vehicle 




Structures

MIL-STD-1595A
Qualification of Aircraft, Missile, and Aerospace Fusion Welders

MIL-T-9047G
Titanium and Titanium Alloy Bars (Rolled or Forged) and 



Reforging Stock, Aircraft Quality

MIL-T-9046J
Titanium and Titanium Alloy, Sheet, Strip, and Plate

QC-88
AWS 
Standard for Qualification and Certification of Welding 



Inspectors

SNT-TC-1A
American Society for Nondestructive Testing Recommended Practice

EM-007.8
Mockup Design and Acceptance

JSC 36360
Shuttle Radar Topography Mission (SRTM). (CCO 49, RECP 99- 0049 Mod #151)
JSC 36359
“Mockup Development Requirements Document: Service Module.” (RECP 99-0056 Mod 151 7/9/99)

2.3.4.7

PERFORMANCE MEASUREMENT CRITERIA

In the conduct of this SOW, the performance of the Contractor will be evaluated in the areas listed below.  

· Ability to interface with the EVA technical community to clarify and/or further define mockup requirements specified in MDRD’s

· Consistency between metrics presented by the contractor’s technical manager and metrics presented by the budget/financial analysts

· 
· Overall adherence to plans (schedule / cost performance)

· Quality of mockups produced

· Amount of unplanned/unscheduled mockup “down time” 

· Overall responsiveness

· Degree of innovation

-    Adherence to delivery milestones. (Mod 151 7/9/99)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	TABLE A (revised)

	WBS
	MOCKUP
	READY FOR TRAINING DATE
	FLIGHT
	 FY98 NTE 
	 FY99 NTE 
	 FY00 NTE 
	 FY01 NTE 

	A.5.4.59
	FGB
	
	Flt 1A
	
	
	
	

	A.5.4.60
	Node 1
	
	Flt 2A
	
	
	
	

	A.5.4.61
	PMA1
	
	Flt 2A
	
	
	
	

	A.5.4.62
	PMA2
	
	Flt 2A
	
	
	
	

	A.5.4.63
	CBM
	
	Flt 2A
	
	
	
	

	A.5.4.4
	Z-1
	
	Flt 3A
	
	
	
	

	A.5.4.5
	PMA3
	
	Flt 3A
	
	
	
	

	A.5.4.66
	SLP
	
	Flt 3A
	
	
	
	

	A.5.4.3.1
	Dev Test 1
	
	N/A
	
	
	
	

	A.5.4.3.3
	Dev Test 3
	
	N/A
	
	
	
	

	A.5.4.6
	P6
	
	Flt 4A
	
	
	
	

	A.5.4.7
	PV&IEA
	
	Flt 4A
	
	
	
	

	A.5.4.8
	TCS
	
	Flt 4A
	
	
	
	

	A.5.4.9
	S-BAND ANT
	
	Flt 4A
	
	
	
	

	A.5.4.10
	USLAB
	
	Flt 5A
	
	
	
	

	A.5.4.3.2
	Dev Test 2
	
	N/A
	
	
	
	

	A.5.4.67
	Article 1
	
	N/A
	
	
	
	

	A.5.4.11
	MPLM1
	
	Flt 6A
	
	
	
	

	A.5.4.12
	UHF Ant
	
	Flt 6A
	
	
	
	

	A.5.4.13
	SSRMS
	
	Flt 6A
	
	
	
	

	A.5.4.14
	AirLock
	
	Flt 7A
	
	
	
	

	A.5.4.3.4
	Dev Test 4
	
	N/A
	
	
	
	

	A.5.4.3.5
	Dev Test 5
	
	N/A
	
	
	
	

	A.5.4.3.6
	Dev Test 6
	
	N/A
	
	
	
	

	A.5.4.3.7
	Dev Test 7
	
	N/A
	
	
	
	

	A.5.4.16
	SLP (use existing mockups-Flt 6A)
	
	UF1
	
	
	
	

	A.5.4.17
	S0 Truss
	
	Flt 8A
	
	
	
	


	TABLE A (revised) – continued

	WBS
	MOCKUP
	READY FOR TRAINING DATE
	FLIGHT
	 FY98 NTE 
	 FY99 NTE 
	 FY00 NTE 
	 FY01 NTE 

	A.5.4.18
	MTS
	
	Flt 8A
	
	
	
	

	A.5.4.19
	GPS Ant
	
	Flt 8A
	
	
	
	

	A.5.4.20/21
	Umbilicals, A/L Spur
	
	Flt 8A
	
	
	
	

	A.5.4.23
	MBS
	
	UF2
	
	
	
	

	A.5.4.22
	2nd S0 Truss 8A
	
	Flt 8A
	
	
	
	

	A.5.4.24
	S1 Truss
	
	Flt 9A
	
	
	
	

	A.5.4.25
	S1 TCS
	
	Flt 9A
	
	
	
	

	A.5.4.26
	CETA
	
	Flt 9A
	
	
	
	

	A.5.4.27
	S-Band
	
	Flt 9A
	
	
	
	

	A.5.4.28
	Extcam  9A
	
	Flt 9A
	
	
	
	

	A.5.4.29
	Science Power Platform      **1
	
	Flt 9A.1
	
	
	
	

	A.5.4.36
	CETA
	
	Flt 11A
	
	
	
	

	A.5.4.35
	P1 TCS
	
	Flt 11A
	
	
	
	

	A.5.4.34
	P1 Truss
	
	Flt 11A
	
	
	
	

	A.5.4.37
	UHF Ant
	
	Flt 11A
	
	
	
	

	A.5.4.71
	ExtCam
	
	Flt 11A
	
	
	
	

	A.5.4.38
	P3 Truss (Including ULCAS)
	
	Flt 12A
	
	
	
	

	A.5.4.39
	P4 Truss (Including PV Module)
	
	Flt 12A
	
	
	
	

	A.5.4.40
	PV Module (to be deleted)
	
	Flt 12A
	
	
	
	

	A.5.4.41
	ULCAS (to be deleted)
	
	Flt 12A
	
	
	
	

	A.5.4.33
	Node 2 
	
	Flt. 10A
	
	
	
	

	A.5.4.30
	S3 Truss (Including PCAS)
	
	Flt 13A
	
	
	
	

	A.5.4.31
	S4 Truss (Including PV Module)
	
	Flt 13A
	
	
	
	

	A.5.4.32
	PV Module (to be deleted)
	
	Flt 13A
	
	
	
	

	A.5.4.42
	P5

Generic Endcone

Trainer

Lightweight

MPESS Carrier


	
	Flt 1J/A
	
	
	
	

	A.5.4.72
	JEM ELM (to be deleted)
	
	Flt 1J/A
	
	
	
	

	A.5.4.43
	JEM PM (to be deleted)
	
	Flt 1J
	
	
	
	


	TABLE A (revised) – continued

	WBS
	MOCKUP
	READY FOR TRAINING DATE
	FLIGHT
	 FY98 NTE 
	 FY99 NTE 
	 FY00 NTE 
	 FY01 NTE 

	A.5.4.44
	JEM RMS
	
	Flt 1J (To be deleted
	
	
	
	

	A.5.4.45
	Spare Carrier
	
	UF3 (To be deleted)
	
	
	
	

	A.5.4.46
	SPDM
	
	UF4 (To be deleted)
	
	
	
	

	A.5.4.48
	SLP
	
	UF4 (To be deleted)
	
	
	
	

	A.5.4.47
	Exp Pallet
	
	UF4 (To be deleted)
	
	
	
	

	A.5.4.49
	JEM EF
	
	Flt 2J/A (To be deleted)
	
	
	
	

	A.5.4.50
	ELM-ES
	
	Flt 2J/A (To be deleted)
	
	
	
	

	A.5.4.51
	SLP Batt
	
	Flt 2J/A (To be deleted)
	
	
	
	

	A.5.4.52
	SPP Solar
	
	Flt 14A (To be deleted)
	
	
	
	

	A.5.4.53
	Cupola
	
	Flt 14A (To be deleted)
	
	
	
	

	A.5.4.54
	Port Rails
	
	Flt 14A (To be deleted)
	
	
	
	

	A.5.4.55
	Ex Pallet
	
	UF5 (To be deleted)
	
	
	
	

	A.5.4.56
	TBD1
	
	Flt 15A (To be deleted)
	
	
	
	

	A.5.4.57
	HAB
	
	Flt 16A (To be deleted)
	
	
	
	

	A.5.4.58
	TBD2
	
	Flt 17A (To be deleted)
	
	
	
	

	A.5.4.73
	Russian SAFER
	Mod 131
	
	
	
	
	

	A.5.4.74
	2nd Article 1
	Mod 131
	N/A
	
	
	
	

	A.5.4.79
	Russian Mkups Outfit
	Mod 131
	N/A
	
	
	
	

	A.5.4.68
	ICM
	Mod 131
	Deleted by RECP-98-0023 Mod #130
	
	
	
	

	A.5.4.75
	CBM (Items 4 & 5)
	Mod 131
	Flt. 2A
	
	
	
	

	A.5.4.76
	Busy Boards
	Mod 131
	
	
	
	
	

	A.5.4.77
	Volume. Plastic Tools
	Mod 131
	
	
	
	
	

	A.5.4.78
	PSA Dry Trainer
	Mod 131
	Deleted by RECP-98-0023 Mod #130
	
	
	
	

	A.5.4.64
	2A.1 Critical Spares
	Mod 131
	Flt. 2A.1
	
	
	
	

	
	
	
	
	
	
	
	

	
	Total Loaded Costs
	
	
	
	
	
	

	**1 Russia is to provide SSP Mockup for training.  Funds under this line cover modifications to US trainers to interface with the SPP and maintenance / handling costs.


(Mod 149, dated 9/13/99 replaced Section 2.3.5 in its entirety) Completed DD250, signed and dated June 2, 2000.
2.3.5

NBL SPECIAL PROJECTS 
2.3.5.1

NBL SPACE STATION MOBILE SERVICING CENTER

2.3.5.1.1
TASK DESCRIPTION

This exhibit A Statement of Work (SOW) element addresses the design and fabrication of an underwater training simulator of the NBL Mobile Servicing Center (NBL MSC) and its associated support elements including the Space Station Remote Manipulator System (SSRMS), Mobile Remote Servicer Base System (MBS), Mobile Transporter (MT) System, SSRMS Support Mechanism, Hydraulic Power Supply, Direct Control Rack, and Robotic Command Control Workstation (RCCW), as specified in the Neutral Buoyancy Mobile Servicing Center Simulator End Item Specification, DOC# NBL-REP-0005, Revision A (previously referred as Doc #170/NBL-WI-0023).  These items shall be used in the Sonny Carter Training Facility (SCTF) Neutral Buoyancy Laboratory (NBL) in support of the Internal Space Station Program.  (Mod 149 9/13/99)

2.3.5.1.2
TASK REQUIREMENTS

2.3.5.1.2.1
Functions

The Contractor is responsible for performing the following functions under this SOW:

· Design, fabrication, and assembly of the NBL MSC and associated elements

· Software development

· Hardware/software integration

· System evaluation and certification

· Compilation and submittal of deliverable documentation (Mod 149 9/13/99)

2.3.5.1.2.2
General Requirements

Under this SOW, the Contractor shall develop, maintain, status, and operate to an NBL MSC Development Plan.  This plan will contain detailed technical descriptions, schedules, and budget allocations for each identified subtask and NBL MSC component/ subsystem.  The plan (comprised of technical description, schedule, and budget elements) will be used as a basis for providing periodic statusing to the NASA.

In the conduct of this SOW, the Contractor shall be responsible for meeting the following general requirements: 

a.
Ensure the safety of personnel and equipment.

b.
Develop, maintain, and provide the NASA with detailed task, schedule and budget plans.  Provide performance metrics (technical, schedule, budget) to the NASA on a periodic basis.

c. 
Comply with mandates stipulated in applicable regulations and JSC Management Directives. 
d.
Comply with the NASA Quality Assurance program.  This includes development of and/or conformance with ISO 9000 system level procedures and work instructions, in order for FCSD to obtain and maintain certification for ISO 9000.

The Contractor shall provide all necessary personnel, materials, equipment, and facilities, to successfully accomplish the SOW requirements.  The Contractor shall be responsible for performing the work defined in this SOW in a timely, cost-effective, and efficient manner without compromising the quality, reliability, and safety of personnel, equipment, and facilities.  (Mod 149 9/13/99)

2.3.5.1.2.3
Process/Specific Project Requirements (Mod 149 9/13/99)

The following project milestones will be included in the NBL MSC Development Plan.

1.
Design Start 

Design start occurs upon receipt of authorization to proceed from the NASA.  Design start occurred in June of 1996. (Mod 149 9/13/99)

2.  Conceptual Design Review

General requirements for CDR are as follows:

- CDR shall be conducted when the conceptual design is 95 percent complete.

- CDR package shall be made available for review 3-5 days prior to the CDR.

- CDR is deemed complete when all Review Item Discrepancies (RID’s) have been successfully addressed and resolved.

- Contractor is authorized to continue with procurement following successful completion of the CDR. 

This milestone was met via a Conceptual Design review that was held on January 31, 1997. (Mod 149 9/13/99)

3.
Phase I Preliminary Design Review

A second design review will be conducted to provide a technical update of the progress made on the design of the NBL MSC.  This milestone was met via the Phase I Preliminary Design Review that was held on August 11, 1997. (Mod 149 9/13/99)

4.  Actuator Design Review

This independent design review will serve as the final design review on the hydraulic actuators used at the wrist, elbow and shoulder.  An overview of the operating method as well as detailed drawings and structural analysis reports will be provided for the review.  This milestone was met via the Actuator Final Design Review that was held on May 5th and 6th, 1999.  (Mod 149 9/13/99)

5.  Electrical/Control System Final Design Review

The final design package for the cameras, joint angle resolvers, remote joint processors, joint brakes and pressure transducers shall be ready to go out for bid.  The control system design interfaces from the SSRMS remote joint processors to the Direct Control Rack (DCR) to the Robotic Command and Control Workstation (RCCW) shall be completed.  The control system software, hardware and documentation design package shall be ready for implementation.  The associated FMEA/HA shall be provided.  The Contractor shall provide to NASA a Final Design Review on all Electrical and Control system designs.  This milestone was met via the Electrical/Controls Design Review which was held on May 21, 1999. (Mod 149 9/13/99)

6.  System Integration and Test Plan

The Final Acceptance Test Plan will be developed and approved before the Final AT.  This phase shall be marked by final assembly and testing of the NBL/MSC per the Final Acceptance Test  Plan (AT).  Prior to final assembly and testing, the Contractor shall complete a partial end-to-end test of the NBL SSRMS control system and integrated wrist actuator joint cluster at the BTII facility.  This test shall include the use of the complete RCCW/DCR control system that will eventually be used in the operational MSC at NBL facility.  The Contractor shall modify the existing test stand as appropriate with test fixtures necessary to support the wrist actuators joint cluster loads in order to complete the test.  The Contractor shall provide a detailed test procedure for the NASA’s review prior to implementation of the subject partial end to end test.  The Contractor shall alert the NASA as to when the actual test will be performed (at least one week in advance) in order for the NASA to witness the subject test.  All required documentation, identified in Item 7 * 8, shall be complete at the end of this phase.

The Final AT shall consist of the following:

· Review assemblies and systems for functionality, fit-up and compatibility.

· Verify performance and safety operational functions per AT plan.

· Perform a Software Verification and Validation (V & V) on on contractor supplies software

· A joint test with the contractor and ER shall be performed to verify end to end software compatibility.

· Perform load tests. 

· Rigging, flotation and support stands shall have to be checked out and adjusted. (Mod 149 9/13/99)

7.  System Operational Readiness Inspection

General requirements for support of an ORI are as follows:

- As-built drawings

- Design analyses and calculations.

- Lifting diagrams.

- System operation handbook and facility operation handbook markups.

- System maintenance manual.

- System training manual.

- Completed AT results.

- Hazard Analysis (HA) and Failure Modes and Effects Analysis (FMEA).

- Material Certificates of Compliance for critical structural components.

- Fastener Certificates of Compliance test results.

- Weld Inspection Certificates.

- Non-Destructive Testing Certificates.

- ORI presentation to the ORI Committee.

- Resolution of any RID’s written by the ORI committee.

8.  Configuration Management

Upgrade or create the following configuration management documents:

- Complete as-built drawing package of FCSD NBL Operations Contractor designed components and cut sheets for commercial off-the-shelf (COTS) hardware

- Finite Element Analysis and results.

- Maintenance Manual

- Training Plan

-  Operations and Maintenance Handbook

- Failure Modes and Effect Analysis (FMEA)

- Hazard Analysis

- NBL/MSC Operational Verification Acceptance Test Plan

· NBL/MSC Software Requirements Specification

· NBL/MSC Software Detailed Design Description

· NBL/MSC Software Management Plan

· NBL/MSC Data Processing Installation (DPI) Risk Analysis Report, Disaster Recovery, and Continuity of Operations Plan

(Mod 149 9/13/99)

9.  System Training

Requirements for training operators is as follows:

- Preparation of system operational, maintenance and training handbooks as listed above.

- Certification of up to a maximum of five contractor Training Officer and System Instructors.

- Provide instruction of up to a maximum of five system operators. (Mod 149 9/13/99)

10.  System Startup/Delivery 

General requirements for delivery of systems are as follows:

1. Final approval of NASA of all test and acceptance documentation.

2. Signature of a DD250 after delivery and successful completion of acceptance testing.

3. Contractor transmittal of ORI  documentation. (Mod 149 9/13/99)

2.3.5.1.3
END PRODUCTS/DELIVERABLES REQUIRED
	DELIVERABLES
	SPECIFICATIONS AND REQUIREMENTS
	DUE DATE
	COMMENTS

	Space Station Remote Manipulator System
	Provide a full scale underwater training hydraulically operated remote manipulator system. 
	24 Nov 99
	Full compliance to approved systems requirements document NBL-REP-0005, Rev A and SOW.

	Mobile Remote Servicer Base System and Mobile Transporter System
	Provide a MBS and MT which shall be non-functioning volumetric representations of the flight units.  They shall be designed either as two separate units or as one integrated unit per JSC-26995 NBL Trainer Guidelines.  They shall provide a means for attaching the NBL/SSRMS to the MT Tower.  The MBS shall include four (4) Power Data Grapple Fixture (PDGF) mounting points located in the flight positions and orientations.
	24 Nov 99
	Full compliance to approved systems requirements document NBL-REP-0005, Rev A and SOW.

	MT Tower
	Provide an MT Tower including one (1) set of support stands with an integral height adjustment capability.
	24 Nov 99
	Full compliance to approved systems requirements document NBL REP-0005, Rev A and SOW.

	Hydraulic Power Supply


	Provide a hydraulic power supply (HPS) which shall consist of a pump, supply plumbing system, return plumbing system, reservoir assembly and associated control equipment.
	24 Nov 99
	Full compliance to approved systems requirements document  NBL REP-0005, Rev A and SOW.



	Direct Control Rack
	Provide a Direct Control Rack for providing direct control of the seven arm joints as well as monitoring and controlling critical subsystems.
	24 Nov 99
	Full compliance to approved systems requirements document  NBL REP-0005, Rev A and SOW.

	Robotic Command Control Workstation
	 Provide procured hardware, and manufacturer’s part numbers to the NASA to support the NASA GFE efforts in assembly of the RCCW.  Provide Command Translation software interface (connecting software) between the NASA supplied Robotic Workstation (RWS) software per the MSC Closed Circuit Television (CCTV) Interface Control Document (ICD).  Provide the RCCW support structure and mounting interface to the RWS rack.  Provide overall functional system integration including GFE RCCW into the MSC per the MSC RCCW/DCR Controls ICD.
	24 Nov 99
	Full compliance to approved systems requirement document NBL-REP-0005, Rev A and SOW. 

	System Integration, Delivery, Testing, and Operational Readiness Inspection
	Provide fully integrated and tested NBL MSC to the NBL.  Provide complete documentation (including as-built drawings, training materials, and certification / verification documents).   Provide documentation of successful completion of acceptance testing (AT) and closure of all RIDS and corrective actions resulting from AT.  Organize and support all activities related to the NBL MSC Operational Readiness Inspection.  Identify and resolve system performance issues in accordance with 2.3.5.1.2.3(7) of the SOW.
	-

24 Nov 99 for Final System Integration, Delivery, Testing, ORI documentation, and development and transmittal of ORI presentation.
	Full compliance to approved systems requirements document NBL-REP-0005, Rev A and  SOW.


*Resolution of Type A Rids resulting from ORI need not be accomplished by 11/24/99 SSRMS delivery schedule.  However, all Type A RIDS are subject to the SSRMS CAP Clause. (Mod 149 9/13/99)

2.3.5.1.4
GOVERNMENT PROVIDED SERVICES

A.
Signed approval of NBL/MSC Simulator requirements document NBL-REP-0005, Rev A (Mod 149 9/13/99).

B.
All NASA developed software required to operate and maintain the NBL/MSC command and control workstation per the MSC RCCW/DCR Controls ICD and the MSC CCTV ICD.. 

C.
The NASA will provide the NBL/MSC command and control workstation fully assembled and operational with associated maintenance drawings, cut sheet for simhost computer, FMEA, HA, and test plan as GFE to the Contractor in support of the Contractor overall MSC functional system integration task.

D.
The NASA will chair Test Readiness Reviews, Operational Readiness Inspections, formal Safety or Review boards, and any special-purpose forum unless specifically assigned to the Contractor by the Dynamic Systems Test Branch Chief.

E.
The NASA will review and approve all requirements, designs, plans, documentation or schedules developed by the Contractor under this SOW which affect external interfaces (e.g. NASA Program offices, external users/customers, subcontractors, etc).

2.3.5.1.5
SCHEDULE REQUIREMENTS

The Contractor shall provide the NASA a copy of the current NBL/MSC Production Plan within one month of contract rebaseline and shall provide the specified services identified in the NBL/MSC Production Plan.  The Contractor shall provide the NASA with project status metrics on a periodic basis.

2.3.5.1.6
APPLICABLE DOCUMENTS

NBL-REP-0005 Rev A  NBL MSC Simulator End Item Specification

170/NBL-WI-0023  
NBL MSC Simulator End Item Specification

MSC-MS-K-001 Rev A NBL MSC Simulator Requirements Document

JPD 5335.1
Lyndon B. Johnson Space Center Quality Manual

JMI 8830.1D
Facility Baseline Documentation Requirements 

JSC 23642C
JSC Fastener Integrity Testing Program

JSCM 1700D
Johnson Space Center Safety Manual JSC Master Plan

JSCM 1710B
Pressure Systems

JSCM 5322
Contamination Control Requirements

JSCM 8500
Engineering Drawing System Manual

JSCMD 8825.1G
Operational Readiness Inspection of JSC Facilities and 




Equipment

NHB 1700.1 (V1)
Basic Safety Requirements 

NSS/GO-1740.9B
Safety Standard for Lifting Devices and Equipment

AMS 2630A
Ultrasonic Inspection

AMS-4956
Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

AMS 5643
Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing, and 



Rings 

AMS 5731, 5737
Steel Bars, Forgings, Tubing, and Rings, Corrosion and Heat 



Resistant, Consumable Electrode Melted

JE Doc NBl-REP-0006  
Software Management Plan

ANSI Y14.5M-1982
Dimensioning and Tolerancing

ASME Section VIII, Division 1
American Society of Mechanical Engineers Boiler and 
Section IX Pressure Vessel Code

AWS ERTI-5ELI
Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

JE H92RC101
Requirements for a Weightless Environment Training Facility 



Remote Manipulator System

MIL-H-6875
Heat Treatment of Steel, Process For

MIL-HDBK-5F
Metallic Materials and Elements for Aerospace Vehicle 




Structures

MIL-STD-1595A
Qualification of Aircraft, Missile, and Aerospace Fusion Welders

MIL-T-9047G
Titanium and Titanium Alloy Bars (Rolled or Forged) and 



Reforging Stock, Aircraft Quality

MIL-T-9046J
Titanium and Titanium Alloy, Sheet, Strip, and Plate

NEC 1993
National Electric Code

QC-88
AWS 
Standard for Qualification and Certification of Welding 
Inspectors

SNT-TC-1A
American Society for Nondestructive Testing Recommended 



Practice

2.3.5.1.7
PERFORMANCE MEASUREMENT CRITERIA

In the conduct of this SOW, the performance of the Contractor will be evaluated in the areas listed below.
	Quality and adequacy of SSMSC Development Plan

	Availability, Clarity, and Accuracy of metrics to measure adherence to the plan

	Overall adherence to the plan (schedule / cost performance)

	Quality of hardware and software produced

	Quality of documentation (development, certification, user training, operations)

	Overall responsiveness

	Degree of innovation


2.3.5.2
NBL RMS AFD Console Upgrades (RECP-98-0005,  Mod 136 11/12/98)
2.3.5.2.1
TASK DESCRIPTION
This Exhibit A Statement of Work (SOW) element addresses the design, fabrication, installation and testing of upgrades for the Shuttle Remote Manipulator System (SRMS) AFT Flight Deck (AFD) console simulator to add additional training capabilities on the existing NBL/SRMS trainer as described in NBL SRMS/AFD Requirements Document SRMS-AFD-MS-K-001.  The goals for use of the NBL/SRMS AFD will be to support engineering development, procedures evaluation, and crew training for SRMS/EVA operations.  The EVA operations for the NBL SRMS/AFD shall include display and control aids for the positioning and restraining of suited subjects and NBL/SRMS compatible Neutral Buoyancy Trainers (NBT’s).  It is believed that this can be done in a manner which minimizes cost, schedule, and training while maintaining the reliability of the resulting hardware, software, and documentation.

This upgraded system shall be used in the new Sonny Carter Training Facility (SCTF) Neutral Buoyancy Laboratory (NBL) in support of the Space Shuttle and International Space Station programs. 

2.3.5.2.2
TASK REQUIREMENTS
2.3.5.2.2.1
Functions

The Contractor is responsible for performing the following functions under this SOW:

· design, fabrication, assembly, installation and testing of the SRMS/AFD and associated elements

· software development

· hardware / software integration

· system evaluation and certification

2.3.5.2.2.2
General Requirements

Under this SOW, the Contractor shall develop, maintain, status, and operate to an SRMS/AFD Development Plan.  This plan will contain detailed technical descriptions, schedules, and budget allocations for each identified sub-task and SRMS/AFD component / subsystem.  The plan (comprised of technical description, schedule, and budget elements) will be used as a basis for providing periodic statusing to the NASA.

In the conduct of this SOW, the Contractor shall be responsible for meeting the following general requirements: 

a.
Ensure the safety of personnel and equipment.

b.
Develop, maintain, and provide the NASA with detailed task, schedule and budget plans.  Provide performance metrics (technical, schedule, budget) to the NASA on a periodic basis.

c. 
Comply with mandates stipulated in applicable regulations and JSC Management Directives. 
d.
Comply with the NASA Quality Assurance program.  This includes development of and/or conformance with ISO 9000 system level procedures and work instructions, in order for FCSD to obtain and maintain certification for ISO 9000.

The Contractor shall provide all necessary personnel, materials, equipment, and facilities, to successfully accomplish the SOW requirements.  The Contractor shall be responsible for performing the work defined in this SOW in a timely, cost-effective, and efficient manner without compromising the quality, reliability, and safety of personnel, equipment, and facilities.   

2.3.5.2.2.3
Process

Any deliverable under this SOW that requires major design, fabrication, assembly, and certification will be initiated via preparation of a Project Statement of Work (PSOW) by NASA.  The following information will be specified in the PSOW:

1. 
Applicable flight and technical drawings, specifications, photographs, and information on all systems and hardware to be provided.

2.
EVA or IVA training requirements.

3.
Design, fabrication and acceptance requirements.

4.
Deliverables and due dates.

5.
Progress reporting requirements.

In response to the PSOW, the Contractor will prepare and submit a Proposal of Work (POW) which shall define the schedule, cost, and deliverables.  Once the POW has been formally accepted by NASA, work can begin on the PSOW.  The following project milestones will be included on the project schedule (contained in the POW):

1. Design Start 

Design start occurs upon formal NASA acceptance of the contractor’s POW to perform the work defined in the NASA approved SRMS AFD requirements document. 

2. Project Kickoff Review

General requirements for the Design Process in support of the system requirements shall be completed one month after the administrative process is complete.  The administrative process which includes hiring of “critical path” personnel shall begin at approval of this SOW.

3. Preliminary Design Review

At the end of this phase, approximately 2 ½ months, after completion of project kickoff review, a drawing package shall be ready for fabrication of the AFD hardware required for installation.  The design of the AFD modifications and hardware installation shall be 90% complete.  The design of the SMRS/AFD shall be approximately 25% complete.. The existing AFD modifications shall be ready for fabrication.  
4. Final Design Review

At the end of this phase, approximately 6 ½ months, a drawing package for the majority of AFD modifications and hardware installation shall be ready for fabrication. This phase involves the implementation of the control system software and hardware; functional testing; documentation as well as in-line comments for maintainability and readability of software files.  All facades shall have been designed and readied for fabrication.  All mass budget information for this phase shall have been entered into the database. 

5. System Integration and Test Plan

This phase shall be marked by final assembly and testing of the SRMS/AFD per the Acceptance Test (AT) plan. The AT shall consist of the following:

Review of assemblies and systems for functionality, fit-up and compatibility.

Verify operational functions.

Perform a Software Verification and Validation (V & V) on contractor supplied software.

Perform load tests.

All required documentation shall be complete at the end of this phase.

6. Configuration Management

Upgrade or create the following configuration management documents:

Complete as-built drawing package of FCSD NBL Operations Contractor designed components and cut sheets for commercial off-the-shelf (COTS) hardware

Finite Element Analysis and results.

Maintenance Manual

Training Plan

Users Guide

Failure Modes and Effect Analysis (FMEA)

Hazard Analysis

Verification and Validation Acceptance Test Plan

7. Test Readiness Review

Perform a Test Readiness Review regarding operational readiness for training based on system requirements.

8. System Training

Requirements for training operators is as follows:

Prepare system operational, maintenance and training handbooks.

Certification of contractor Training Officer and System Instructors.

Provide instruction of system operators. 

9. System Startup / Delivery 

General requirements for delivery of systems are as follows:

Receipt of the approval for use by the Test Readiness Review Board as appropriate.

2.3.5.2.3
END PRODUCTS / DELIVERABLES REQUIRED
	DELIVERABLES
	SPECIFICATIONS AND REQUIREMENTS
	DUE DATE
	COMMENTS

	Remote Manipulator System AFD Simulator
	Provide an NBL SRMS/AFD with overall dimensions and physical configuration to be flight-similar and replicate the depiction, topology, functionality and anthropomorphic relationship of the Orbiter AFD Panels A8U and A7U, SRMS hand controllers and CCTV monitors.  The control station shall include displays with a flight similar GUI interface.  The SRMS AFD shall be located in TC Room A 
	30 Apr 99
	Full compliance to approved systems requirements document.



	Software AFD
	The SRMS AFD software shall be developed to perform the inverse kinematics calculations and emulate the different flight arm operational modes and control.  It  shall accommodate all PLIDs that are developed for flight specific use during integrated robotics/EVA operations.  The software shall support SPEC 94 and 169 text displays.
	44 Week Duration
	Full compliance to approved systems requirements document.

	Software DCR
	The present pool deck SRMS console shall remain essentially unchanged.  However, it shall become the Direct Control Rack (DCR) and shall contain the software required to provide direct control of the six arm joints as well as monitoring and controlling critical subsystems.
	40 Week Duration
	Full compliance to approved systems requirements document.



	Electrical Design


	The SRMS/AFD electrical power requirements shall be compatible with the NBL facility.  The system shall be powered by an uninterruptible power supply (UPS).
	30 Weeks Duration
	Full compliance to approved systems requirements document.

	Mechanical Design
	Integrate the existing Hydraulic system with the SRMS AFD located in TC Room A..
	20 Weeks Duration
	Full compliance to approved systems requirements document.

	System Integration, Delivery, Testing, and Test Readiness Review
	Provide fully integrated and tested SRMS/AFD to the NBL.  Provide complete documentation (including as-built drawings, training materials, and certification / verification documents).  Organize and support all activities related to the SRMS/AFD Test Readiness Review.  Identify and resolve system performance issues.
	30 Apr 99
	Full compliance to approved systems requirements document.


2.3.5.2.4
GOVERNMENT PROVIDED SERVICES

A. Signed approval of NBL/SRMS AFD Simulator requirements document.

B. All NASA developed software files required to install Flight specific payload identifications (PLIDs). 

C. All NASA developed drawings to fabricate and interconnect the control station located in TC Room A. 

D. The NASA will chair Test Readiness Reviews, formal Safety or Review boards, and any special-purpose forum unless specifically assigned to the Contractor by the Neutral Buoyancy Simulation Group Lead.

E. The NASA will review and approve all requirements, designs, plans, documentation or schedules developed by the Contractor under this SOW which affect external interfaces (e.g. NASA Program offices, external users/customers, sub-contractors, etc.).

2.3.5.2.5
SCHEDULE REQUIREMENTS
The Contractor shall provide the NASA a copy of the current SRMS AFD Production Plan within one month of contract initiation and shall provide the specified services on or before the milestones identified in the SRMS AFD Production Plan.  The Contractor shall provide the NASA with project status metrics on a periodic basis.

2.3.5.2.6
APPLICABLE DOCUMENTS

JPD 5335.1
Lyndon B. Johnson Space Center Quality Manual


JMI 8830.1D
Facility Baseline Documentation Requirements 

JSCM 23642C
JSC Fastener Integrity Testing Program

JSCM 26994
Neutral Buoyancy Laboratory Configuration Management Procedure

JSCM 26996
Neutral Buoyancy Laboratory Systems Maintenance Plan

JSCM 1700D
Johnson Space Center Safety Manual JSC Master Plan

JSCM 27001
NBL RMS Operations and Maintenance Handbook

JSCM 1710B
Pressure Systems

JSCM 5322
Contamination Control Requirements

JSCM 8500
Engineering Drawing System Manual

NHB 1700.1 (V1)
Basic Safety Requirements 

NSS/GO-1740.9B
Safety Standard for Lifting Devices and Equipment

AMS 2630A
Ultrasonic Inspection

AMS-4956
Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

AMS 5643
Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubing, and Rings 

AMS 5731, 5737
Steel Bars, Forgings, Tubing, and Rings, Corrosion and Heat Resistant, Consumable Electrode Melted

ANSI/IEEE Std. 830-1984
IEEE Guide to Software Requirement Specifications

ANSI/IEEE Std. 1012-1986
IEEE Standard for Software Verification and Validation

ANSI/IEEE Std. 1016-1987
IEEE Recommended Practice for Software Design  Descriptions

ANSI/IEEE Std. 1058.1-1987
IEEE Standard for Software Project Management Plans

ANSI Y14.5M-1982
Dimensioning and Tolerancing

ASME Section VIII, Div 1  
American Society of Mechanical Engineers Boiler and Section IX Pressure Vessel Code

AWS ERTI-5ELI

Titanium Alloy Welding Wire 6AL-4V, Extra Low Interstitial

JE H92RC101

Requirements for a Weightless Environment Training Facility Remote Manipulator System

MIL-H-6875

Heat Treatment of Steel, Process For

MIL-HDBK-5F

Metallic Materials and Elements for Aerospace Vehicle Structures

MIL-STD-1595A

Qualification of Aircraft, Missile, and Aerospace Fusion Welders

MIL-T-9047G

Titanium and Titanium Alloy Bars (Rolled or Forged) and Reforging Stock, Aircraft Quality

MIL-T-9046J

Titanium and Titanium Alloy, Sheet, Strip, and Plate

NEC 1993

National Electric Code

QC-88


AWS Standard for Qualification and Certification of Welding Inspectors

SNT-TC-1A

American Society for Nondestructive Testing Recommended Practice
2.3.5.2.7

PERFORMANCE MEASUREMENT CRITERIA

In the conduct of this SOW, the performance of the Contractor will be evaluated in the areas listed below.  
	Quality and adequacy of SRMS/AFD Development Plan

	Availability, Clarity, and Accuracy of metrics to measure adherence to the plan

	Overall adherence to the plan (schedule / cost performance)

	Quality of hardware and software produced

	Quality of documentation (development, certification, user training, operations)

	Overall responsiveness

	Degree of innovation


2.3.5.3

NBL SRMS SHOULDER YAW (SY) ACTUATOR MODIFICATIONS         (RECP-98-0020 Mod 130 8/2/98)
2.3.5.3.1
Task Description

Planned EVA training activities exceed the capabilities of the current NBL SRMS design.  This  Engineering Change Proposal describes an engineering upgrade to the existing shoulder yaw actuator for the NBL SRMS.

2.3.5.3.2
TASK REQUIREMENTS

Johnson Engineering will perform an engineering study to identify possible upgrades to the current shoulder yaw (SY) actuator and design, procure, install and test the SY actuator upgrades.   The intention is to allow the SRMS to functionally perform in all flight orientations and to provide filters/screens at the C1 and C2 ports.  JE will also fine tune the control system (text files) for loading conditions to exclude angle error buildup.

JE shall perform the following tasks in response to directions received from the Flight Crew Systems Division.  Attend meetings and provide technical support for the EVA directed “tiger team”.  (Mod 130 8/2/98)

In order to support EVA training in the near term, modifications of the shoulder yaw (SY) actuator will have to be attempted.  This will involve the following tasks: (Mod 130 8/2/98)

· Analyze and design a shaft and bracket to connect the SY actuator to the SSRMS test stand.

· Fabricate shaft and brackets.

· Modify test stand controls as necessary to support SY  actuator testing.

· Purchase necessary torque coupler, fasteners, hydraulic hardware, and spare actuator.

· Test SY actuator.

· In conjunction with the testing, modify the SY actuator as appropriate focusing primarily on the differential pressure control to decrease anticipated deflection in the end caps.

· Report results of SY actuator testing/modification to SP and XA.

· Assuming successful results, replace existing SY actuator with modified unit.

· Perform identical modifications to second unit.

· Analyze effects of adding floatation to lower boom

· Based on results of analysis add foam to lower boom and adjust floatation in upper boom as appropriate.

· Conduct TRR of modified SRMS and provide for training. (Mod 130 8/2/98)

2.3.5.3.3
DELIVERABLES
It is anticipated that modifications to the SRMS SY actuator and possible changes in floatation will provide an NBL SRMS that more closely emulates the operation of the flight SRMS to better support NBL training in various configurations and orientations.  Additional modifications are necessary to provide the complete flight range of motion, however, those modifications are not addressed in this ECP.

· Two modified SY actuators to support SRMS configurations on the Multi-axis 

· Article 1, dependent on test results and analysis

· Acceptance Test Plan

· TRR documentation

· As-built system design changes

· Test Plan and Results (Mod 130 8/2/98)

The Government will issue technical direction to purchase the spare SY actuator after further analysis has been made concerning integration cost into SRMS. (RECP-98-0020  7Mod 130 8/2/98)



Section 2.3.6 is deleted in its entirely and replaced with the following pages (per Mod 167 3/3/00)

2.3.6

INFORMATION TECHNOLOGY

2.3.6.1

TASK DESCRIPTION

The contractor shall provide sufficient personnel and materials to support the Information Technology (I/T) requirements of the Flight Projects Division (FPD), civil, contractor staff and non-FCSDC contractors as approved by the Computer Facility Manager and NASA. This shall include the Division planning and acquisition of all I/T resources, both government furnished and direct funded contractor purchased resources, pooled software installation, and computer facility utilities as required. (CR 98-0084 Mod 112 3/26/98)  Support shall be limited to the Systems Integration and Support Laboratory (SISL) customers, Centralized Division Network Support Servers, Intel processor based Engineering Workstations located in the FPD Computer Facility, Desktop workstations, FPD common software tools used both on-site, non-standard JSC software, and in the SISL.

2.3.6.2

TASK REQUIREMENTS

Provide maintenance and operations, planning, scheduling, and coordination of SISL tasks and I/T planning, acquisition management, and software license management for tasks supporting the FPD.  In general, this includes lead functions relating to all facility activities, deliverable items, JSC AIS Security planning, and AIS Security consultation as budget permits, I/T inventories, I/T planning and development activities, new I/T requirements definition, feasibility, design, deployment planning and costing.

The supported I/T environment includes a variety of applications, network protocols and platforms, e.g., Microsoft Office, CAD, Database, standard Microsoft Mail clients, Remote Access, Internet browsers, AppleTalk, TCP/IP, Windows Networking, Macintosh, PC, HP, SGI, SUN and UNIX servers.

The covered products and services may be requested by 234-260 SISL customers  with the approval of the NASA and support contractor SISL Manager and the supported branch chief or FPD’s Technical Manager Representative (TMR) concurrence.  Covered services must be requested by DRSR to the extent of resources available.  The expected number of DRSRs in a month are 12-170.

2.3.6.2.1
FPD I/T Management

I/T management shall be provided per appropriate Federal law, NASA and JSC policies and established management procedures and guidelines as formulated by NASA Headquarters and JSC Chief Information Officers (CIO), as referenced in 2.3.6.6 Applicable Documents. This management process shall be applicable to all government provided I/T and direct funded contractor purchased I/T. 

This shall include:

a.
The establishment and maintenance of an I/T Plan for FPDs related tasks.  The planning process shall include a long-term five year plan and a detailed current year plan, or as required by appropriate JSC center CIO policies. A mechanism for tracking and documenting plan status shall be provided.

b.
The establishment and maintenance of a Software License Management Plan. A mechanism for inventory and tracking of all software licenses and internal auditing shall be provided such that GFE or direct funded contractor GFE provided by FPD shows compliance with the JSC Policy on Software “Piracy.” 

c.
The establishment and maintenance of an FPD I/T Equipment Inventory and Tracking Management Plan for all FPD government provided I/T and direct funded contractor purchased I/T. This plan must include obsolescence management. A mechanism for producing detailed and summary I/T inventory and obsolescence reports shall be provided.

2.3.6.2.2
SISL Operations

Provide the following SISL operations services:

a.  Facility operations and access control,

b.  Configuration Management,

c.  System backups and restores,

d.  Consumable and supplies management,

e.  Facility Logistics,

f.  Technical consultation to facility personnel and customers as budget permits,

g.  SISL Software and Hardware Discrepancy Report/Service Request (DRSR) management, and

h.  JSC institutional computer support DRSR Management

2.3.6.2.3
SISL I/T Administration
Provide the following administrative services:

a.  I/T planning and consultation as budget allows,

b.  I/T Security Planning and consultation as budget allows,

c.  S/W Auditing,

d.  On-site I/T Shipping and Receiving ,

e.  On-site Software  (S/W) inventory and tracking,

f.  Hardware (H/W) inventory and tracking, and

g.  Portable computer loan management.

2.3.6.2.4
SISL (S/W) Services

Provide the following software services:

a.   S/W Logistics Management,

b.   S/W maintenance,

c.   Network and Email  client ID management,

d.   S/W evaluations, problem diagnosis and resolution, and

e.  Client/Server  database design, development,  and administration

Full support shall be provided for standard load software for direct funded contractor provided desktop office automation workstations.  Consultation only (as budget permits) shall be provided for JSC institutional computer support provided software and laboratory/project unique software.  The type of support provided for optional software for desktop office automation workstations shall require approval for each specific product by the contractor and NASA SISL managers.

2.3.6.2.5 
SISL (H/W) Services

Provide the following hardware services:

-  
H/W Management ,

-
H/W Maintenance and repair for systems that are not supported by JSC institutional computer support,

-
H/W evaluations, problem diagnosis and resolution for systems that are not supported by JSC institutional computer support, and

-  
Communications planning.

2.3.6.2.6
SISL Systems Management

The following systems administration services are required: Centralized networked server evaluation, deployment planning, design, and implementation, daily server operation and maintenance, installation and upgrade of server operating system and applications, performance tuning, server backup and restore, user ID management, resource planning and utilization.  Administrative services also shall include all centralized client/ services, e.g., automated desktop backup deployment planning, design and implementation, automated desktop workstation configuration management, and metered or pooled software access.

The full range of administrative services shall be provided for the SISL centralized servers, centralized client/server services and standard load software for direct funded, contractor provided office automation desktop workstations.  Consultation only shall be provided for laboratory/project-specific servers and project unique software loaded on laboratory/project workstations or office automation desktop workstations as budget permits.

2.3.6.3

END PRODUCTS/DELIVERABLES REQUIRED

All products and services shall meet JSC center policies, guidelines and standards per JPD 2800.2 , “Johnson Space Center Information Technology Policies,” JPG 2800.3, “Johnson Space Center Information Technology Product Implementation Guidelines, Requirements, and Standards,” JPG 2810.2 JSC I/T Security Practices Directive and JPG 2810.1, JSC Information Technology Security Handbook, as referenced in the applicable documents list.

a.
SISL Software and Hardware Discrepancy Report/Service Request (DRSR) completion products and services shall be requested via submission and approval of a DRSR. The DRSR must fall within the scope of the work as outlined within this SOW.  The customer shall generate the DRSR by submitting it electronically.  Once the nature of the problem or service has been determined and approved, the contractor will complete the action required to provide the product or service.  The Monthly Metrics Report – a one-page summary showing the month’s statistics for each performance measurement in 2.3.6.7, shall be delivered on the last working day of the month.

b.
FPD contract related I/T Plan – Excel spreadsheets containing expected IT requirements for the fiscal year and a 5-year plan for Level A.  These plans will contain the following information as applicable:  I/T Plan number, facility, function, UPN, program, cost by quarter, description, obs/growth, purchase approach, general comments,  user, and org code.  FPD IT Plan information will be maintained in the CIO database. 

c.
I/T plan status shall be maintained electronically on a server and be available on an ongoing basis.

d.
FPD contract related  I/T Obsolescence Management Plan – An Excel spreadsheet run from the database that shows IT equipment that will be 3 years old or greater in the coming year.  This information is integrated with the Annual IT Plan.

e.
I/T Equipment Inventory and Tracking Management Plan, work instructions, and updates shall be review and update annually.

f.
Monthly SF IT equipment inventory report shall contain the following information:  tag number, user, previous user, building, room, manufacture, model, custodian, description, comment and shall be delivered electronically on the last working day of the month.

g.
Software License Management Plan, work instructions, and updates shall be reviewed and updated annually.

h.
Quarterly Software License Management reports, one containing the full database and a report showing quarterly transactions, will be delivered. 

i.
Software License Management reports as needed.

j.
Annual Software Compliance Report will evaluate current software requirements, audit results, project the coming year’s requirements and recommend procurements necessary to meet Division needs.

k.
Computer security plan shall be reviewed and updated annually following applicable documents listed in 2.3.6.6.

l.
Computer Facility budget status shall be maintained electronically on a server and be available on an ongoing basis.

m.
SISL Operations Plan and work instructions shall be reviewed and updated annually.

2.3.6.4

GOVERNMENT PROVIDED SERVICES

The government will provide all facilities and materials needed in the performance of this SOW.  This currently includes SISL space, Computer Facility personnel office space and workstations, centralized network servers, common software and hardware tools, Office automation workstations for on-site contractor personnel as defined in 2.3.6.1 and supplies and materials for SISL operations.

2.3.6.5

SCHEDULE REQUIREMENTS

a.   The Monthly metrics  report – a one-page summary showing the month’s statistics for each performance measurement in 2.3.6.7 shall be delivered on the last working day of the month.

b.
Software License Management Plan, work instructions, and updates shall be reviewed and updated annually.

c.
Quarterly Software License Management reports, one containing the full database and a report showing quarterly transactions shall be delivered the last working day of December, March, June and September.

d.
Software License Management reports as needed.

e.
Annual Software Compliance Report will evaluate current software requirements, audit results, project the coming year’s requirements and recommend procurements necessary to meet Division needs.  This report is due by March 31 of each FY.

f.
Monthly I/T equipment inventory reports shall be delivered on the last working day of the month. 

g.
I/T Equipment Inventory and Tracking Management Plan, work instructions, and updates shall be reviewed and update annually.

h.
Annual update of the computer security plan by March 31 of each FY

i.
The annual update of the I/T Obsolescence Management Plan is due by February 28 of each FY.

j.
The annual update of the I/T Plan is due by March 31 of each FY 

k.  I/T plan status shall be maintained electronically on a server and be available on an ongoing basis.

l.
Computer Facility budget status shall be maintained electronically on a server and be available on an ongoing basis.

m.
SISL Operations Plan and work instructions shall be reviewed and updated annually.

2.3.6.6


APPLICABLE DOCUMENTS

JPG 2810.1
JSC Information Technology Security Handbook

JSC  26648
JSC AIS User's Security Guide

JPD 2800.2
Johnson Space Center Information Technology Policies

JPG 2800.3
Johnson Space Center Information Technology Product Implementation   Guidelines, Requirements, and Standards

JPG 2810.2
JSC/IT Security Practices Directive

NHB 4200.1C
NASA Equipment Management Manual

NHB 4200.2A
NASA Equipment Management User’s Handbook For Property Custodians

NHB 4200.2
 NASA Equipment Management User’s Guide For Property Custodians

JSCM 4300
 JSC Personal Property Excess and Disposal User’s Manual

SP-WI-0053             Software Management Plan

SP-WI-TBD       
  Computer Facility Operations Plan

2.3.6.7

PERFORMANCE MEASUREMENT

The following performance metrics shall be met by the contractor.   All response times are based on a 7:30 a.m. to 4:00 p.m., 5 days per week work schedule in the following performance measurements.

a.
Average DRSR Response Time for emergency or work stoppage request.  Response time is defined as the time elapsed from the opening of the DRSR by the contractor DRSR manager to the time that the customer is contacted by an assigned SISL contractor support person.  For DRSR’s requiring JSC institutional computer support, response time is defined as time elapsed from the opening of the DRSR by the applicable contractor DRSR manager to the time that JSC institutional computer support is contacted.  Requirement is monthly average response time of 1 work hour.

b.   Average DRSR Response Time for standard request.  Response time is defined as time elapsed from the opening of the DRSR by the applicable contractor DRSR manager to the time that the customer is contacted by an assigned SISL contract support person.  For DRSR’s requiring JSC institutional computer support, response time is defined as time elapsed from the opening of the DRSR by the applicable contractor DRSR manager to the time that JSC institutional computer support is contacted.  Requirement is monthly average response time of 8 work hours.

c.
Average DRSR Resolution Time.  The monthly average of elapsed time from the opening of the DRSR by the applicable DRSR manager to completion of all work by contractor support personnel.  This does not include DRSR’s forwarded to ISD for completion or hardware/software development DRSR’s.  The requirement is a monthly average of 10 working days for standard DRSR’s and 3 working days for emergency DRSR’s.

d.
Percent of DRSR’s requiring corrective action.  The percent of DRSR’s requiring corrective action due to contractor error or omission after the approved DRSR action has been completed.  This includes all DRSR’s except those DRSR’s forwarded to ISD for completion.  The requirement is for 5 percent or less DRSR’s requiring corrective action.

e.
Percent of customers notified within 2 working days of scheduled DRSR action.  The requirement is 95 percent of customers notified within 2 working days.

f.
Average Customer Rating reported on monthly basis.  Requirement is 80 percent good, 15 percent fair, and 5 percent poor.

g.
Server and Network Availability on a monthly basis.  Requirement is 98 percent availability.  This does not include servers and networks supported by JSC institutional computer support.

h.
Percent of software audits on quarterly basis.  Requirement is 100 percent for all new desktop workstations, both on and off site each quarter; 15 percent each quarter for existing workstations.

End products and scheduled requirements by due date.  Reference sections 2.3.6.3, End Products/Deliverables Required, and 2.3.6.5, Schedule Requirements.  This also includes hardware/software development and projects DRSRs that shall be completed by the due date agreed between the customer and the contractor as documented in the DRSR task schedule.
(Mod 162  12/22/99 added the entire 2.3.7 section to the SOW)

2.3.7

DX Configuration Control Board (CCB) Configuration Management

2.3.7.1
          TASK DESCRIPTION

The contractor shall provide technical and administrative support in the development, implementation and administration of configuration management (CM) for the DX Configuration Control Board (CCB).  (Mod 162 dated 12/22/99)

2.3.7.2

TASK REQUIREMENTS

2.3.7.2.1
The contractor shall provide for primary interface for all CM paper flow for the organization.  In addition, to support to the DX organization, there may be requirements to interface with the configuration management organizations in International Space Station, Shuttle and MOD organizations.  The following tasks are to be performed:

· Develop & maintain Charter

· Establish & maintain all CM processes

· Process (distribute & track) all CM paper

· Process (record & track) all DX CCB CR’s

· Identify and establish CM tool requirements (database, etc.)

· Identify and establish DX CCB metrics

· Interface with ISS CM, Shuttle CM, and MOD CM to identify flows and processes for movement of CM paper

· Other tasks as assigned

2.3.7.2.2
The contractor shall also provide additional support and will interact with NASA personnel at all levels.  The following tasks are to be performed:

· Establish meeting requirements (agenda/minutes/attendees, etc.)

· Maintain files on all presentations and minutes

· Maintain files on all DX CCB CR’s

· Maintain Web Page and upload the following files:

· Agendas, Minutes, Presentations

· CR Status Logs

· MDRD Status

· NBL Operations – 12 Month Lookahead

· DX CCB SSCN Vehicle Changes

· DX CCB Action Items

· Development Mockup Schedule

· DX CCB Processes and Procedures

· Assist in Configuration Management tasks

· Record and maintain minutes of CCB and other CM meetings

· Maintain all CM files and uploading of data as required

· Other tasks as assigned

2.3.7.3

END PRODUCTS

End products to be provided include the following:

· Maintain and enhance, as necessary, the change request processing system (i.e., disposition, tracking & distribution)

· Home Page - establish & document instructions on use, design page to be capable of handling the Agenda and Minutes, Changes and the Charters.

2.3.7.4

GOVERNMENT PROVIDED SERVICES

The government shall provide all facilities, computer equipment and materials needed in the performance of this SOW.

2.3.7.5

SCHEDULE REQUIREMENTS

The contractor shall support weekly DX CCB.

2.3.7.6

APPLICABLE DOCUMENTS

See Applicable Document list in contract.

2.3.7.7

PERFORMANCE MEASUREMENT

The performance measurement will be on product technical quality, timeliness, and performance within cost allocations.


2.4
INDEPENDENT TECHNICAL ASSESSMENT TO SUPPORT EXTERNAL REVIEWS

(Task completed and deleted for FY99)(Mod 134 10/9/98, deleted in its entirety).


(Entire original paragraph deleted by RECP-98-0010  Mod 124 10/9/98 and replaced by the text below)

2.5
CONFIGURATION MANAGEMENT SUPPORT OF INTERNATIONAL SPACE STATION (ISS)

2.5.1
TASK DESCRIPTION


The contractor shall provide technical and administrative support in the development, implementation and administration of configuration management operations for the International Space Station program.

The ISS Program Office will provide the NASA technical oversight of the contractor for the ISS Configuration Management effort.

2.5.2
TASK REQUIREMENTS

The contractor will provide the appropriate personnel and travel support to perform the following tasks (ECP-98-0018  Mod 131 8/31/98)

a. Analysis and development of the configuration management change request processes and advanced technical problem solving support for configuration management activities.

b. Development and administration of auditing, quality control and (ECP-98-0018  Mod 131 8/31/98) configuration management database system functions and the effective identification and resolution of problems in support of configuration management operations.

c. Control Board support activities involving complex configuration management functions, including logistics, administration and  monitoring of engineer change requests, action item status tracking, recording and distribution of meeting minutes and directives.

d. Preparation and change integration activities which include writing change requests, coordinating changes through technical coordination meetings and telecons and revising change packages.  (ECP-98-0018 Mod 131 8/31/98)

e. Configuration audit activities in support of ISS Program functional configuration audits (FCAs) and physical configuration audits (PCAs) of hardware provided by the Prime Contractor for the U.S.A. on-orbit segment of the ISS. (ECP-98-0018  Mod 131 8/31/98)

f. Development of a software application for an operational system based Oracle multilateral external configuration status accounting database to be potentially accessible by other NASA centers and International Partners  (Mod 172 4/28/00) 
2.5.3
END PRODUCTS

End products to be provided include the following:

a. Audit support to Functional and Physical Configuration Audits.

b. Secretariat support to all assigned Boards and Panels.

c. Developed Change Directives and processed change paper.

d. Maintained Configuration Management Status Accounting database.

e. Oracle multilateral external configuration status accounting database. (Mod 172 4/28/00)

2.5.4

GOVERNMENT PROVIDED SERVICES

Services available to contractors are indicated in the contract.

2.5.5
SCHEDULE REQUIREMENTS

Schedule requirements for End Products listed in 2.5.3 are as follows:

a. Support provided to Audits as scheduled by ISS CM Program Office.

b. Agendas and Minutes are provided per schedule determined by Board/Panel Chairs and/or ISS CM Program Office.

c. As changes occur.

d. Continuous as updates are required.

2.5.6
APPLICABLE DOCUMENTS

f.
ISS CM Requirements Document

g.
  ISS CM Handbook

h.
Other applicable documents are listed in the contract

2.5.7
PERFORMANCE MEASUREMENT

The performance measurement will be on product technical quality, timeliness, and performance within cost allocations.  (RECP-98-0010, Mod 124 10/9/98)


2.6
ER Floor Mockups (CCO 16, definitized by Mod 98, 11/04/97)  COMPLETED

2.6.1
Task Description

Johnson Engineering Corporation (JE) shall design, fabricate and install visual representative mockups of NODE 1, US LAB and Integrated Struss Segment with supporting structures.  JE shall analyze and fabricate the payload bay primary structure and stands for a NASA supplied design.  JE shall also design, fabricate and install items necessary to complete the outfitting of the Payload Bay mockup.  Items will be installed in Bldg. 9C.

2.6.2

TASK REQUIREMENTS

Specific Item Descriptions (Summarized from KSC 38395, refer to this document for detailed descriptions.

2.6.2.1

Payload Bay

The payload bay will consist of a primary structure outfitted with the 576 and 1307 bulkheads in sufficient detail to provide 2D visual simulation of these structures.  The primary structure and stand will be structurally analyzed and fabricated per NASA supplied drawings.  The Payload Bay shall include the following 3-D simulations: ODS/PMA/pressurized module envelope, K-band Antenna, EVA handrails, Remote Manipulator System (RMS) and keel trench.

2.6.2.2

Node 1

Node 1 will consist of a primary structure currently available in the Bldg. 36 lay down yard.  This structure will be gutted of its existing structure and refurbished.  The structure will be supported by a stand built for it, capable of supporting the Node 1 structure and a load of 500 lb. At a distance of 5 feet from the node, located at either a radial or axial docking port, without structural failure or tipping.  Each of the radial docking ports and one axial docking port shall be capable of supporting an ER supplied CBM structure and associated 500 lb. Load as referenced above.  External features will consist of visual mockups of one passive DBM structure, grappling points and handholds.  The structure shall also incorporate the ability to mount CCTV cameras in specific locations.

2.6.2.3

Lab

The lab structure will consist of a primary structure that consists of a framework covered with vinyl fabric to give the visual appearance of the Lab with sufficient clearance for the supporting structure for the SSRMS.  It will also have a supporting stand to facilitate removal and storage.  The end-cone structures shall incorporate CBM mockup structure mockups.  These structures are not capable of supporting lightweight mockups.  External features will consist of visual mockups of one active and one passive CBM structure, debris shields, grappling points and handholds.

2.6.2.4

Integrated Truss Structure

This shall be visually and dimensionally similar to an abbreviated flight ITS.  It shall have sufficient strength to support itself in a vertical orientation and shall not be capable of supporting a lightweight mockup.  It shall have a stand which will provide the ability of the ITS to be mounted horizontally at a height to be determined.

2.6.3

END PRODUCTS REQUIRED

Completed Mockups as described above, all pertinent sketches, and analysis.

2.6.4

GOVERNMENT PROVIDED SERVICES

The Government shall provide the following services and items.

All attachment mechanisms, to include, but not limited to PRLAs, functional CBMs, and Keel Mounting adapter assemblies.

Design drawings for the primary structure and stand of the Payload Bay mockup.

2.6.5     (deleted in its entirety and replaced with the following (Mod #166 2/16/00)
2.6.5
SCHEDULE REQUIREMENTS

Schedule for delivery:


Item



Delivery

Payload Bay



03/08/99

Node 1




04/23/99

Lab




04/23/99

Payload Bay Lighting


03/08/99

CBM




04/23/99

ITS


Cancelled as of 5/18/99, (Deliver design information AS IS)

MBS


Cancelled as of 5/18/99, (Deliver design information AS IS)

Interdependencies:

1.
Completion of the Payload Bay is dependent on the delivery of the Primary Structure design.

2.
Completion of the installation of the Lab is dependent on the installation of the MRMDF arm.

2.6.6
APPLICABLE DOCUMENTS

JSC-38395m “Requirements for Floor Based Mockups for Multi-use Remote Manipulator Development Facility (MRMDF)

	Item
	Applicable Section

	Node 1
	Para 3.4

	Lab
	Para 3.5

	Payload Bay
	Para 3.3, with the exception that the PRLA and Keel Mounting attachments are GFE

	Integrated Struss Segment (SO)
	Para 3.6


2.6.7
PERFORMANCE MEASUREMENT

Based on schedules indicated.

2.7
ISS Scale Models  COMPLETED
2.7.1
Task Description
The contractor shall manufacture and deliver a total of 10 scale models of ISS 2A-7A (US elements only).  Models shall include support stands, carrying cases and outfitting to match launch and assembly complete configuration.  US built models shall be physically compatible with Russian built models.  These models will be manifested for Shuttle and ISS crew on-orbit use.  Deliverables include seven 1:50 scale ISS 2A-7A models and carrying cases and three 1:10 scale ISS 2A models and carrying case.  (Mod 151 7/9/99)

As authorized by XA CR# H-OW, Johnson Engineering is to manufacture and deliver a total of 10 scale models of ISS 2A-7A (US elements only).  These models will be distributed by XA for use by EVA related organizations in Houston and in Moscow (e.g.: MCC-Houston, MCC-Moscow, RSC Energia, GCTC, MOD, NBL, Astronaut office, XA).  They will also be manifested for Shuttle and ISS crew on-orbit use.

The customer’s project engineer for technical development coordination is XA/Richard Fullerton (281-483-2589).  Flight hardware certification must be resolved with JSC SR&OA.

2.7.2

TASK REQUIREMENTS

2.7.2.1

2A-7A US Elements shall be provide in 1:50 scale and 1:100 scale.  Quantity defined below.

2.7.2.2

External details shall include:

· Flight coloring as much as possible (solar arrays, radiators, handrails, etc.)

· Launch and post assembly configurations shall be depicted.

· All permanent EVA aids (handrails, foot restraint sockets, working zones, scientific equipment attach points, electrical/fluid connectors, etc.)

· Relocatable samples of portable EVA aids (foot restraints, egress ladders, cargo crane)

· Robotic manipulators and cargo cranes shall articulate like flight articles

· All vehicular exterior components shall be depicted (translation paths, work sites, antennas, solar arrays, radiators, sensors, science equipment, etc.).  Paper wrapped illustrations acceptable for small items.

· Large-protruding items (antennas, radiator and solar arrays) shall be manually rotatable and removable.

· Two pair of suited EVA Crew members (EMU and Orian).

· Must accommodate future addition of docked shuttle model on PMA2 and PMA 3

2.7.2.3

Materials for appendages like solar arrays and radiators shall be aluminum.  Modules shall be ABS/Styrene plastics.  Flight models shall satisfy all applicable ISS/Shuttle certification requirements (including internal venting, materials compatibility, etc.)

2.7.2.4

Attachment technology between US/Russian modules and truss shall use a pair of RCA pins:

· Central pin located at centerline (3mm diameter, 8mm length)

· Radial hole for pin offset from centerline (10mm offset and depth, 3mm diameter)

2.7.2.5

Ground facility stands for 1:50 scale models:

· Main modules II 00mm above ground

· stands (under ends of SM/Soyuz, FGB/DSM and forward PMAtShut0s)

2.7.2.6

Ground facility stands for 1:100 scale models:

Must be compatible with tabletop use.

2.7.2.7

Carrying cases:

Use commercially available units (robust, compatible with airline carry-on)

Loading and unloading sequence with foam cushions must not be ambiguous

2.7.3

END PRODUCTS REQUIRED

Seven (7) 1:50 scale models/stands/cases for ISS 2A-7A

Three (3) 1:100 scale models/stands/cases for ISS 2A-7A

2.7.4      GOVERNMENT PROVIDED SERVICES

Guidance with flight hardware certification processes

Guidance with ISS configuration definition

2.7.5
SCHEDULE REQUIREMENTS

Deliver NLT March 15, 1999

2.7.6
APPLICABLE DOCUMENTS

Flight hardware certification as defined by JSC SR&QA’s SMART group (NC/John Robinson x36707)

2.7.7
PERFORMANCE MEASUREMENT

Quality of products must satisfy items described by 2.7.2 Task Requirements.

2.7.8 
INTERNATIONAL SPACE STATION (ISS), RUSSIAN SPACE AGENCY (RSA)SCALE MODELS

The contractor shall fabricate seven 1:50 and three 1:100 scale ISS models/stands/cases of ISS FGB, SM, Soyuz and Progress scale models.  These are elements to support on-orbit and ground activities in Houston and Moscow.  The models shall include support stands, carrying cases and outfitting to match launch assembly complete configurations.  The contractor shall insure the U. S. Built models are physically compatible with Russian-built models.  Mod 153 8/26/99)


3.0 
GENERAL SUPPORT REQUIREMENTS

This section of the SOW describes general functions which are considered common to the overall technical support for the entire contract. The contractor shall implement the use of the metric system of measurement in activities performed in support of this SOW in compliance with NMI 8010.2A, as specified in JSC 25290, JSC Metrication Plan and Man‑Systems Division Metrication Implementation Plan, JSC 25862.

3.1 
MAINTENANCE AND OPERATIONS SUPPORT

The contractor shall be responsible for maintenance and operation support to all laboratories, facilities, and related hardware/software systems and equipment provided by either the contractor or the Government. This includes all presently available systems and any new instruments, equipment, and systems that may be added during the course of this contract. The contractor shall ensure the operational availability of all equipment through continued development and execution of maintenance plans and procedures, by providing properly trained personnel and by ensuring that adequate maintenance tools are available. Contractor maintenance personnel shall be trained in the equipment and systems under their individual areas of responsibility and shall be sufficiently familiar with interfacing systems so as to troubleshoot interface anomalies. Where it is not beneficial to the Government for the contractor to maintain local expertise on specific equipment, the contractor shall provide for preventive maintenance agreements and/or call‑in of specialists in a manner consistent with equipment availability requirements. The contractor shall provide preventive maintenance which includes periodic testing, adjusting, cleaning, lubricating, and replacing of parts for all equipment to ensure proper and continued operations. Remedial maintenance shall be performed to restore failed equipment to its proper operating condition. Remedial maintenance, as used herein, includes the requirement to perform, upon request from the Government, capital type rehabilitation on, or to replace, equipment or systems which cannot be physically repaired or for which continued routine maintenance is not economically feasible.

3.2 
LOGISTICS SUPPORT

3.2.1
The contractor shall provide a logistics support function for the contract, to include all acquisition, implementation, inventory control, receipt and inspection, storage, redistribution, and disposal functions necessary to meet the requirements of implementing this SOW. More specifically, the contractor shall be responsible for providing all equipment and materials necessary for performing the required support functions. This includes such items as components, piece parts, subassemblies, and assemblies of hardware (flight and non-flight), mockups, trainers, test articles, test equipment, 
instrumentation, supplies, and materials. Included in this function is the 
requirement to provide storage for relatively large articles and quantities of materials.

3.2.2
Government furnished facilities and services at JSC shall be available to the contractor as defined in the FCSDC contract.  When government furnished facility and service schedules will not support the contractor’s need dates, and where the contractor has made every reasonable attempt to arrange for a facility or support well in advance of the need date, the contractor can arrange for use of non‑government or commercial facilities to me schedule requirements defined in the completion form task/work order or sub-tasks.  Funding requirements and any other impacts to the task can be brought to the configuration management process for consideration and re-negotiation

3.3 
SYSTEMS ENGINEERING AND INTEGRATION SUPPORT

The Contractor shall provide a capability to perform system engineering and integration support as described in this SOW. This shall include providing project management and multidiscipline technical support for project definition, design, research, development, fabrication, and for testing of complex facilities, systems, flight, and flight‑like hardware.

3.4 
TRAINING

The contractor shall establish and maintain a training plan designed to provide and maintain a highly versatile work force. In addition to training in their own fields of specialization, it is highly desirable to provide personnel with cross‑training in related fields to broaden the scope of their qualifications, including capabilities to perform work in other areas, as required to provide flexibility to meet peak workloads and provide contingency backup capability. Training records shall be established and maintained for all personnel, including training manuals and documentation of certification and periodic re-certification of personnel. Typical types of training situations to be included are (a) selected outside training arranged by the contractor, (b) contractor‑provided classroom and/or on‑the‑job training, and (c) specialized training as necessary. Emphasis shall be placed on implementing a Total Quality Program within the contract and shall include the team building aspects of developing a cohesive contractor/NASA team.

3.5 
CONFIGURATION CONTROL

The contractor shall maintain detailed, accurate, and complete documentation describing the current configuration and changes to the configuration of equipment and hardware and software systems covered under this contract. Drawings, schematics, reference manuals, and other appropriate documentation shall be prepared ‑and maintained for such items as electrical and mechanical test and data systems, laboratory control systems, and instrumentation layouts for each major laboratory test activity. Building fixed equipment (such as utilities) will normally be excluded from this requirement.

3.6 
SAFETY, RELIABILITY AND QUALITY ASSURANCE

SR&QA requirements to be implemented by the contractor for the work defined in this SOW are as follows:

3.6.1
SURVEYS

A formal SR&QA survey may be conducted by JSC at any time during the contract. A written notice of the intended survey shall be made 30 days prior to the survey. The contractor shall support these surveys with necessary documentation and personnel not to exceed 1 week per survey and not to exceed one survey per calendar year for the contract duration.  NASA may conduct an incremental survey at any time to support the resolution of a specific problem. One week (5 working days) prior to the incremental survey, verification of this survey shall be given to the contractor either by telecon or letter from the Contracting Officer. An incremental survey is intended to cover only a specific area such as a process control problem or any other unsatisfactory detail that would be of such magnitude that the resulting hardware would be unacceptable to NASA.

For surveys that result in recommended actions, the contractor is required to respond within 30 days after receipt of the survey report and to submit a status report every 30 days thereafter until all actions are closed.

3.6.2 
SAFETY AND HEALTH

The contractor shall perform tasks to ensure the protection of personnel, property, equipment, and the environment in contractor products and activities generated in support of institutional and space flight program objectives.. To ensure compliance with pertinent NASA policies and requirements and Federal, State, and local regulations, for safety, health, environmental protection, and fire protection, the contractor shall develop and implement a safety and health program in accordance with a safety and health plan as approved by NASA. The contractor shall implement system safety engineering tasks for flight and institutional program activities and products in accordance with the schedule and applicable flight and institutional requirements as documented in the contractor's systems safety program plans (SSPP) which have been approved by NASA. The contractor shall develop and implement risk management techniques (including risk assessment) to be applied to hazards derived from analyses of activities and products for the purpose of eliminating or controlling hazards as specified in NASA policies and requirements for hazard reduction.

3.6.3 
QUALITY ASSURANCE

The contractor shall establish, implement, and maintain a quality assurance program in accordance with NHB 5300.4(l B), "Quality Program Provisions for Aeronautical and Space System Contractors." This publication establishes common, general requirements for contractor quality programs to ensure the required high quality of NASA aeronautical and space systems.

The contractor shall maintain an effective and timely quality program planned and developed in conjunction with all other contract functions necessary to satisfy all require​ments. Overlapping or interfacing requirements, such as, reliability, safety, and test, or applicable quality policies/procedures as referenced below shall not result in duplication of contractors efforts. The contractor shall submit a quality plan in accordance with DRD QA‑004.

Quality Assurance documents for the Space Shuttle Program [NHB 5300.4 (1 D‑2)] and the Space Station Program (JSC 31000, Vol. 4) are commensurate to NHB 5300.4 (1 B).  In addition, work performed within JSC facilities shall be in accordance with the JSC Quality Assurance Manual, 5312Q, and the applicable JSC project quality requirements, as tailored by NSTS 21096, JSC 16427, JSC 17038E, JSC 31040, and JSC 20658B.

The contractor shall provide a system for the reporting of all problems (failures and unsatisfactory condition reports) and the establishment of corrective action for all problems concerning flight and certification hardware, GSE for which the contractor is cognizant, and spare hardware. The contractor shall be responsible for ensuring that his supplier implemented problem reporting and corrective action systems will meet the requirements of this section. Formal failure reporting shall commence at the start of the acceptance testing of the production hardware (including certification hardware).  The contractor shall maintain a status on all open problems.  The methods employed by the contractor in maintaining the status of problems shall be compatible with those of NASA in responding to requests for information.  Reporting of problems shall be as directed in DRD QA‑002.

The contractor shall comply with the JSC metrology requirements. On‑site equipment calibration, repair services, and a computerized instrument recall program will be provided by the JSC Measurements Standards and Calibration Laboratory (MSCL).  Detailed procedures are in JSCM 8070B, JSC Metrology Requirements Manual, NMI 5330.9 Metrology Calibration and JSCI 8070.1 E Metrology and Calibration Services.

3.7 
DATA REQUIREMENTS

The contractor shall prepare, maintain, and/or submit data throughout the life of this contract in accordance with the Data Requirements List (DRL) and the Data Requirements Descriptions (DRDs) in Appendix C‑11.   Data submitted shall be in legible form and in the quantity of copies specified in the DRL. The DRDs define the content, format, and maintenance requirements for the data items. Each DRD defines the minimum requirements that will be accepted for the documentation. Where applicable, the contractor's own internal documents shall be utilized to meet and/or supplement the requirement specified herein.

3.8 
TECHNICAL INTERCHANGE SUPPORT

The contractor shall provide a capability to plan and conduct meetings, workshops, and symposia; arrange for visiting scientists and engineers as participants and lecturers; and perform other tasks which promote technical interchange. These interchanges shall include other NASA centers, foreign and domestic government agencies, universities, professional societies, and industry or topics of specialized research, development and applications related to the major functions defined in this SOW. This support shall include the planning and organization of meetings and presentations, logistical support (including travel and subsistence for participants), conducting of meetings, and reporting of results as prescribed by TD.

3.9 
GRAPHICS, ILLUSTRATIONS, AND TECHNICAL PUBLICATIONS SUPPORT

The contractor shall provide graphics, illustrations, and technical publications support for producing original artwork and reproductions in black and white and/or color, and for the documentation and technical interchange requirements of this SOW.  Renderings shall typically be required of components, subsystems, test articles, test setups, internal and external views of mockups, trainers, facilities and their support equipment, and of concepts and integrated configurations of. crew stations and habitats.  Tabular and graphical presentations of scientific and engineering data shall be required for documentation and reporting of research, test, and evaluation activities.  Technical editing, arrangement and reproduction of reports, technical papers, presentations, and other technical material shall also be required.

3.10
Program Management

The Contractor shall provide adequate program management.  Program management includes contract oversight and review of authorized contract effort, providing support to special Government requests and review teams.  Program management also includes providing direction in implementation of the contract safety and quality programs in support of  Government objectives.  Other activities included in program management are human resources and direct accounting and administrative support functions.

3.11
Business Management

The contractor shall provide business management for the contract to include financial support through contract pricing, reporting, and analysis of plan and actual cost; contract administration, program control and scheduling, configuration management and internal control.

3.12 
ISO 9000 Support

The contractor shall provide the Government technical support by implementing and updating their ISO 9000 quality system.  This direct Government ISO support is for technical writing, system description & definition.
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