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1.0
InTRODUCTION

This Statement of Work (SOW) serves to continue the Orbital Space Plane (OSP) vehicle design and development from Preliminary Design Review (PDR) through the successful demonstration of the Crew Transfer Vehicle’s (CTV) operational capability—defined as the successful completion of four consecutive crew transfer missions to International Space Station (ISS).  The focus of this effort will be the transition from preliminary engineering design and analysis to the final design, development, test, certification, and ultimately the operation of the OSP system. The overriding requirements will continue to be the OSP Level I and II Requirements as defined in OSP-DOC-001 OSP Level I Requirements, Program Interpretation Document and MSFC-RQMT-3360 OSP Level II System Requirements Document, respectively. 

The Contractor shall meet the accelerated schedule, which calls for completing the first successful Crew Rescue Vehicle (CRV) capability mission no later than CY 2008, with CTV capability as soon as practical but no later than CY 2012.

1.1 Background

The base period of performance for the contract resulting from RFP-8-OSP will continue from the conclusion of the OSP Preliminary Design Review held under the NRA 8-30 contract and continue through the successful demonstration of CTV operational capability. 

The Government defines the formal conclusion of the PDR as the submittal of all PDR deliverables and completion of the formal PDR presentations including documentation of issues, actions, and Review Item Discrepancies (RIDs) associated with the PDR.  The resolution of all actions / issues, including final RID closure as a result of the PDR, will be accomplished under this contract.   

Two contract options each provide for the continued sustaining engineering, maintenance, and operation of the integrated OSP systems and associated subsystems. The Contractor shall plan for a flight rate of four missions to the ISS per option. 

1.2 Objectives

The OSP system will provide NASA with a safer, more reliable, space transportation capability for supporting routine ISS crew rotation as required, and crew rescue with emergency return to Earth if required.  The OSP will be an operationally improved asset to meet the immediate missions and needs of NASA and will provide the foundation for future missions.  The OSP system will be designed to provide its crew with the best possible opportunity to survive in the event of a catastrophic failure during any phase of the mission: ascent, on-orbit, and return to Earth.  The Contractor will provide the OSP system consistent with all Level I / II Requirements on schedule and within the contract value.  The Contractor shall coordinate, integrate, and participate with the ISS program, Launch Services Program (LSP), and Space Shuttle Program (if necessary) to ensure total integration of the OSP system into existing systems, processes, facilities, and operations as applicable and where appropriate.  The Contractor shall be ready to support the execution of a complete transition to another contractor or contractor team at the end of the contract.

2.0  Documents  

2.1 Reference Documents
	OSP-DOC-001 

(February 18, 2003)
	OSP Level I Requirements Program Interpretation Document

	SSP-50235, 

(February 10, 2000)
	Interface Definition Document (IDD) for International Space 

Station (ISS) Visiting Vehicles 

	EIA 632, 

(January 1, 1999)
	Processes for Engineering a System

	LSP-OSPDEV-001  

(August 29, 2003)
	Orbital Space Plane (OSP) to Expendable Launch Vehicle (ELV) 

Interface Definition Document (IDD)

	NPG 8705.2
	NASA Human Rating Requirements and Guidelines for 

Space Flight Systems

	MIL-STD-464, 

Class R
	Electromagnetic Environmental Effects Requirements 

Interference Standard

	MIL-STD-1553B
	Interface Standard for Digital Time Division 

Command/Response Multiplex Data Bus

	IEEE/ASTM-SI-10 
	Standard for Use of the International System of Units (SI): 

The Modern Metric System

	Electronics Industry Association EIA422
	Electrical Characteristics of Balanced Voltage 

Digital Interface Circuits

	NASA-STD-5001
	Structural Design and Test Factors of Safety 

for Spaceflight Hardware

	OSP-PLAN-019
	OSP Design Reference Missions

	SP-6105, (June 1995)
	NASA Systems Engineering Handbook

	SSP 50313
	Display and Graphical Commonality Standards

	JSC 28607 Rev. A
	CRV Displays and Controls Requirements

	JSC 26882
	NASA Space Flight Health Requirements

	KSC-HB-GP60-3
	ASRS Handbook

	NSTS 20793
	Manned Space Vehicle Battery Safety Handbook

	OSP-PLAN-005
	OSP Program Plan

	OSP-PLAN-010
	Safety and Mission Success Plan

	OSP-PLAN-012
	Systems Engineering Management Plan

	OSP-PLAN-021 
	Systems Operations Concept Document

	SSP 30219
	Space Station Reference Coordinate Systems

	SSP 30459
	International Space Station Interface Control Plan

	SSP 50002
	International Space Station Video Standard

	CCSDS 701.0-B-3, (June 1, 2001)
	Advanced Orbiting System (AOS), Networks and Data Links

	MSFC-HDBK-505
	Definition of Item Levels, Item Exchangeability, 

Models, and Related Terms

	MSFC-STD-3012
	EEE Parts Management and Control for MSFC 

Space Flight Hardware

	ML0303-0014
	Installation Requirements for Electrical Wire 

Harnesses and Coaxial Cables 

	NASA-STD-8719.9, (May 9, 2002)
	Standard for Lifting Devices and Equipment

	NASA-STD-5005 Rev A, (May 15, 2001)
	NASA Standard for Ground Support Equipment

	MF-0004-002
	Electrical Design Requirements for Electrical Equipment

 Utilized on the Space Shuttle

	SSP 50200
	Space Station Implementation Plan (SPIP)

	SSP 50254
	ISS Operations Nomenclature

	SSP 50007
	Space Station Inventory Management System 

Label Specification

	SSP 41017
	Rack to Mini Pressurized Logistic Module ICD

	ISS-MPLM-IDD-006
	Multi-Purpose Logistic Module Interface Definition Document

	NSTS 21499
	Generic MPLM Payload Integration Plan

	NSTS 21350
	MPLM ICD


2.2 Applicable Documents

	MSFC-RQMT-3360  (September 5, 2003)
	Level II System Requirements Document (SRD)

	OSP-PLAN-022  (September 10, 2003)
	Orbital Space Plane Program Human Rating Plan

 (HRP) Volume I

	SSP 50677  (August 22, 2003)
	International Space Station (ISS) To Orbital Space 

Plane (OSP) Interface Requirements Document (IRD)

	OSP-PLAN-023  (September 10, 2003)
	System Verification Plan (SVP)

	OSP-DOC-043
	OSP Natural Environment Definition for 

Design (NEDD)

	NSS 1740.14
	Guidelines and Assessment Procedures for

 Limiting Orbital Debris

	JSC 27862
	Post Mission Disposal of Upper Stages 

	JSC 26882
	NASA Space Flight Health Requirements Document.

	NASA Standard 8719.13A
	Software Safety NASA Technical Standard

	ANSI-Z-136.1-2000
	American National Standard for Safe Use 

Of Lasers (3.2.14.25)

	MIL-STD-1553; Rev. B Notice 2

September 8,1986
	Digital Time Division Command/Response Multiplex 

Data Bus (3.2.7.1, 3.2.7.1.1.1, 3.2.7.1.1.2, 3.2.7.2)

	NSTS 07700; Volume XIV, Appendix 7

Revision L  May, 2001
	Space Shuttle Payload Accommodations, 

Extravehicular Activities (3.2.14.45)

	NSTS 08060; Revision J

March, 2003
	System Pyrotechnic Specification

(3.2.14.23.1)

	NSTS 20793

September, 1985
	Manned Space Vehicle Battery Safety 

Handbook (3.2.14.29)

	SSP 30240; Revision D

July 31, 2002
	Space Station Grounding Requirements 

(3.2.5.2.1, 3.2.5.3)

	SSP 30242; Revision F

July 31, 2002
	Space Station Cable/Wire Design and 

Control Requirements Electromagnetic Compatibility

(3.2.4.1.8)

	SSP 30243; Revision G

July 31, 2002
	Space Station Requirements for Electromagnetic

 Compatibility (3.2.4.1.7, 3.2.5.1)

	SSP 30245; Revision E

October 15, 1999
	Space Station Electrical Bonding Requirements

(3.2.5.2.2, 3.2.5.2.3, 3.2.5.9.3)

	SSP 30263-004; Revision M

July 19, 1999
	DC-to-DC Converter Unit (DDCUI) Standard 

Interface Control Document

	SSP 30426; Revision D

May, 1994
	Space Station External Contamination Control

Requirements (3.2.5.9.2, 3.2.5.11)

	SSP 30482; Revision C

July 07, 1997
	Electrical Power Specifications and Standards 

Volume 1: EPS Electrical Performance Specifications

 (3.2.4.2.3, 3.2.4.3.1)

	SSP 30558; Revision C

November, 2001
	Fracture Control Requirements for Space Station

(3.2.14.22)

	SSP 41000; Revision AM

June 30, 2003
	International Space Station System Specification

(1.2, 3.2.1.8)

	SSP 41015 Part 2; Revision E

October, 1998
	Common Hatch And Mechanisms To Pressurized 

Elements Interface Control Document (3.2.3.3.3.1)

	SSP 41148; Revision D

September 30, 1998
	Active Common Berthing Mechanism to Passive 

Common Berthing Mechanism Interface Control

Document, Part 1 (3.1.2.1.2, 3.2.3.3.3)

	SSP 41175-02; Revision H

March 1, 2003
	Software ICD, Station Management and Control to 

ISS, Book 2 General Software Interface Requirements

(3.2.7.1.1.2, 3.2.7.3)

	SSP 50005; Revision C

December 15, 1999
	International Space Station Flight Crew Integration

Standard (NASA-STD-3000/T)

(3.2.14.27)

	SSP 50036; Revision C

May, 2003
	Microgravity Control Plan

(3.2.5.5.1.1, 3.2.5.5.1.2)

	SSP 50038; Revision B

September, 2000
	Computer Based Control System Safety Requirements

 (3.2.14.21)

	SSP 50309; Revision, Basic

February, 2000
	Space Station Program Node 3 to Habitation Module

 Interface Control Document, Part 1 (3.2.4.3.1)

	SSP 52051; Revision Basic

October 5, 2001
	User Electrical Power Specifications and Standards 

Volume 1: 120 Volt DC Loads

 (3.2.4.2.4, 3.2.4.2.6, 3.2.4.2.7, 3.2.4.2.8)

	SSQ 21635; Revision D

June 16, 1995
	General Specification for Connectors and Accessories, 

Electrical, Circular, Miniature, IVA/EVA/Robot 

Compatible, Space Quality (3.2.4.1.2)

	SSQ 21652; Revision F

February, 2002
	Wire, Electric, Silicone Insulated, Nickel Coated Copper,

 Space Quality, General Specification For (3.2.4.1.6)

	MSFC-RQMT-3353

July 1, 2003
	Natural Environments Description Document (3.2.3.4) 

	OSP-DOC-047
	Environmental Qualification and Acceptance 

Testing Requirements 

	OSP-DOC-048
	Problem Reporting and Corrective Action 

Requirements for the Orbital Space Plane Program

	OSP-PLAN-010
	OSP Program Safety and Mission Success Plan

	OSP-PLAN-008
	OSP Program Configuration Management Plan

	NPD 8700.1
	Software Independent Verification and Validation 

(IV&V) Policy

	SSP 42018; Revision D, Part 1

July 20, 1999
	International Space Station, United States On-Orbit 

to Ground (TTDRS) Interface Control Document (3.2.1.6)

	SSP 30559
	Structural Design and Verification Requirements

	SSP 30560
	Glass, Window, and Ceramic Structural Design and 

Verification Requirements

	SSP 41004; Revision D

November 8, 1996
	Common Berthing Mechanism to Pressurized Elements 

Interface Control Document, Part 1

	SSP 42004
	Mobile Servicing System (MSS) to User (Generic) 

Interface Control Document, Part 1

	SSP 50023
	Thermal Control Plan

	SSP 50200-07; Revision A,

December 1997
	Station Program Implementation Plan,

 Volume 7: Training (3.2.17)

	NASA/TM-2003-210785

 (Note 1)
	Guidelines and Capabilities for Designing

 Human Missions

	JPG 8080.5 

(Note 1)
	JSC Design and Procedural Standards Manual

	EWR 127-1

 (Note 1)
	Eastern and Western Range (EWR) 127-1 

Range Safety Requirements

	SSP 30312

 (Note 1)
	EEE and Mechanical Parts Management

 and Implementation Plan

	JSC 49774

 (Note 1)
	Standard Manned Spacecraft Requirements for Materials and Processes

	MIL-STD-1472

 (Note 1)
	DOD Design Criteria Standard – Human Engineering

	IEEE/EIA 12207.01-19967

(Note 1)
	IEEE/EIA Standard: Industry Implementation of

 International Standard ISO/IEC 12207:

 1995 Standard for Information Technology – 

Software Life Cycle Processes – Life Cycle Data

	NASA Standard 300

(Note 1)
	Manned Systems Integration Standards

	MIL-STD-1472

 (Note 1)
	DOD Design Criteria Standard – Human Engineering


Note 1: These Applicable Documents can be tailored or used as a basis for development of documents by the Contractor per the guidelines of this SOW 

2.3 Space Shuttle Program Integration Applicable Documents

The documents in the following table are Applicable Documents for Shuttle Program Integration only (if needed), and Do Not Apply to other sections of this Statement of Work

	ICD-2-19001  
	Shuttle Orbiter/Cargo Standard Interface Control Document

	NTS-21000-SIP-DRP
	Deployable/Retrievable Type Payloads

	ICD-A-37336
	Shuttle Orbiter / Middeck Lockers Cargo

 Elements Interfaces

	IEEE/EIA 12207.0-1996  
	Industry Implementation of International Standard

 ISO/IEC 12207: 1995, Standard for Information 

Technology – Software life cycle processes

	JSC 26943  
	Guidelines for the Preparation of Payload Flight

 Safety Data Packages and Hazard Reports for 

Payloads using the Space Shuttle   

	JSC-SN-C-0005D  
	Space Shuttle Contamination Control Requirements  

	KHB 1700.7  
	Space Shuttle Payload Ground Safety Handbook   

	NSS 1740.14 
	Guidelines and Assessment Procedures for Limiting

 Orbital Debris 

	NSTS 07700 Volume XIV, Appendix 7 
	Space Shuttle Payload Accommodations, 

Extravehicular Activities

	NSTS 08117 
	Requirements and Procedures for Certification of Flight 

Readiness                                                                                                                                                                        

	NSTS 13830 
	Implementation Procedure for NSTS Payloads 

System Safety Requirements for Payloads Using the 

Space Transportation System and the International 

Space Station  

	NSTS 1700.7 
	Safety Policy Requirements for Payloads Using the 

International Space Station                                                                                         

	NSTS 18798 
	Interpretations of NSTS & ISS Payload Safety

 Requirements   

	NSTS 22254 
	Methodology for Conduct of NSTS Hazard Analyses 

	NSTS 14046
	Payload verification requirements

	NSTS 5300.4 (1D-2) 
	Space Shuttle Safety, Reliability, Maintainability and 

Quality Provisions for the Space Shuttle Program  

	NSTS 14046
	Payload verification requirements


3.0 Requirements

The Contractor shall design, develop, test, validate, and successfully demonstrate the capabilities and operation of the Orbital Space Plane system as defined in the Level I and Level II Requirements. 
3.1 Program Management (WBS 1.3.2.x.1)

The contractor shall provide systems and processes for planning, coordination, and surveillance of overall contract activities to ensure disciplined performance of work and timely application of resources necessary for completion of all tasks in this statement of work including, but not limited to: safety and mission assurance, programmatic and technical management reviews, design reviews, certification and verification reviews, test reviews, flight readiness reviews, schedules and manifests, risk management, and ground and flight operations. The Contractor shall manage all interfaces to both internal and external customers, including demonstration of Corporate commitment to the OSP Program.   These systems and processes shall be adequate to assure the completion of all program safety, technical, schedule, and cost objectives.  Program Management emphasis should be to continually improve mission and ground safety and minimize the life cycle costs for the program.   The Contractor shall provide the required environmental impact information to the government and aid in the development of Environmental Impact Statements.
3.1.1 Program Administration (WBS 1.3.2.x.1.1)

The Contractor shall develop, update, and implement a Program/Project Management Plan that clearly defines how the program will be managed and controlled.  The Contractor shall plan for government insight into all phases of the OSP program activities, including monitoring integration and verification adequacy, auditing the development process, and participating in all programmatic and technical reviews. 

The Contractor shall develop a task matrix keyed to their proposed Work Breakdown Structure (WBS) in sufficient detail to identify Contractor and subcontractor responsibilities.  These responsibilities include, but are not limited to: test and flight hardware / software; facilities and facilities systems; ground support hardware and software; training; mock-ups and simulators; information technology (IT); and operations.  The Contractor shall establish and implement a program management office function to manage all technical performance, including reliability, maintainability, safety and mission assurance, logistics, cost and schedule, and data delivery requirements of the contract. The Contractor shall maintain an emphasis to continually improve mission and ground safety and minimize life cycle costs for the program.  The Contractor shall establish and implement a program management office function to manage all aspects of the contract.  The Contractor shall develop, update, and implement a work authorization process for work subject to configuration control, i.e., flight and ground hardware and software.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032CD-002, Information Technology Security Plan(s) (ITSP)

· 1032MA-002, Program/Project Management Plan (PMP)

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-005, Work Breakdown Structure (WBS) & WBS Dictionary 

· 1032MA-026, Offsite Still Photographs, Video, and Motion Pictures

· 1032MA-030, Physical Security Plan

3.1.2 Configuration/Data Management (WBS 1.3.2.x.1.2)

The Contractor shall develop and implement a Configuration Management (CM) Program to responsive to the guidelines in MSFC-STD-3394.  The contractor shall apply the CM Program to all of the following:  flight hardware, test hardware, simulators and mock-ups, flight and ground software, firmware, facilities, and ground support equipment (that interfaces with flight hardware), including any hardware designed, manufactured, assembled, or delivered under this contract. The contractor shall provide configuration control of all Type 1 and Type 2 Data Requirements Documents as part of the program baselines.

The contractor shall integrate the CM Program into its engineering design, test, manufacturing / tooling, operations, quality, procurement, and subcontracts organizations, verified by an internal review/audit.  The contractor shall document the audit process in its internal audit procedures and record all findings and dispositions. 

The contractor shall generate a Configuration Management Plan and a Data Management (DM) Plan that define the contractor’s CM and data management program, method for implementation of the contract CM and DM requirements, and transition of configuration and data management systems and processes to the follow-on contractor.  The contractor shall provide the workforce, facilities, and materials required to implement the CM/DM program; including, but not limited to, generating, updating, maintaining, and ensuring timely availability of all configuration controlled technical documentation.  

The Contractor shall provide readily available and user-friendly databases that allow for effective trend analysis in resolution of anomalies.  The Contractor shall, to a practicable extent, integrate databases over the lifetime of the contract.

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032CM-010, Configuration Management Plan

· 1032MA-025, Data Management Plan (DMP)

· 1032CM-016 Product Definition Data and Associated Lists

· 1032CM-013, Specification and Drawing Tree

· 1032CM-002 Engineering Change Proposals and Associated Documentation

· 1032CM-019, Modification Kits Instructions and Installation Notice Cards

· 1032CM 001, Deviation/Waiver Approval Request

· 1032CM-017, Acceptance Data Package

· 1032CM-015, Configuration Accounting and Status Reports

· 1032CM-018, Configuration Management Audits Documentation

3.1.3 Risk Management (WBS 1.3.2.x.1.3)

Risk Management will be applied to all phases of the OSP.  The contractor shall evaluate, manage, and control the safety, technical, cost, and schedule related risks associated with all aspects of the OSP system.    The contractor shall implement an OSP system continuous risk management process that is consistent with the government provided guidelines. The contractor shall provide to the government data on safety, technical, cost, and schedule risk identification and mitigation as required. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032MA-004, Risk Management Plan and Risk Management Reports

· 1032RM-015, Failure Mode and Effects Analysis (FMEA) and Critical Items List

· 1032RM-025, Probabilistic Risk Assessment (PRA) Report

· 1032SA-012, System Safety / Hazard Analysis

· 1032SA-018, Orbital Debris Mitigation

3.1.4 Contract Management (WBS 1.3.2.x.1.4)

The contractor shall provide acquisition planning, internal and external coordination, and surveillance of all OSP contractual and procurement activities to ensure all tasks defined in the contract statement of work are completed in a timely and cost effective manner.  The contractor shall manage OSP contractual requirements, acquisitions, subcontracts, and procurements and provide expert council to the contractor’s business and program managers regarding any change that may impact the current contract performance baseline.  The contractor shall maintain contract records, submit required reports and shall provide all necessary summary level information regarding customer contacts affecting the program SOW or performance baseline cost and/or schedule.  The contractor shall develop and implement contract and subcontract management practices, procedures, and metrics that ensure credibility of OSP contract cost and OSP life cycle cost estimates.  The contractor shall, for make-or-buy items, fix clear responsibility for each acquisition with special emphasis on critical items. 

The contractor is responsible for developing and initiating subcontract actions, selecting sources, awarding subcontracts, and assuring proper subcontractor/supplier safety, technical, quality, business, and management performance.  The contractor shall submit subcontract packages required by contract provisions to the government for review and approval.  The contractor shall perform continual evaluation of subcontractor performance toward meeting technical, business, and management provisions of the OSP contract and submit/provide to government for insight.  The contractor shall establish and maintain technical, business, and management communications with subcontractors/suppliers to ensure that the subcontractors/suppliers have adequate insight and control of their suppliers and lower tier subcontractors.  The contractor shall implement effective change control procedures from prime to subcontractor to lower tier subcontractor for prompt and effective determination of impact and processing of changes to technical, business, or management contract/subcontract provisions.  The contractor shall ensure the proper implementation of appropriate Earned Value Management (EVM) requirements on subcontractors.  

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032MA-001, Earned Value Management (EVM) System Description (Criteria)

· 1032MA-008, Cost Performance Report (CPR)

· 1032MA-032, Final Report

· 1032MA-010, Financial Management Report

3.1.5 Government Task Agreement (GTA) Management (WBS 1.3.2.x.1.5)

The contractor shall manage all Government Task Agreements and incorporate them into the OSP Program Integrated Master Schedule and Risk Management Plan and Reports.  The contractor shall coordinate and develop data exchange agreements, schedules of performance, and ensure commitment of the Government entities to the GTA(s).
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-004, Risk Management Plan and Reports
3.2 Systems Engineering and Integration (WBS 1.3.2.x.2)

The contactor shall implement a systems engineering process consistent with NASA-HDBK-6105 to define, deliver and operate a system that satisfies the requirements stipulated in the OSP system requirements documents. 

The contractor shall plan the systems engineering processes to sustain the OSP system through final disposal and shall execute this process through the period of the contract.

The contractor shall integrate the engineering of the OSP System with that of the Launch Services Program and the ISS.  

 The contractor shall plan and support integrated (government/contractor) program systems engineering technical and management meetings and reviews (e.g., Technical Interchange Meetings, Integration Meetings, Review Boards, Change Control Boards). 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-013, Operations Data Book (ODB)

· 1032OP-048, Life Cycle Operations Concepts Documents

· 1032OP-041, Flight Operations Process Integrity Metrics

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report
· 1032OP-059, Systems Data Management Plan (SDMP)
· 1032CD-001, Technology Reports
3.2.1 Systems Engineering Management (WBS 1.3.2.x.2.1)

The contractor shall document a system engineering management process and organizational structure in accordance with 1032SE-026“System Engineering Management Plan” (SEMP).   The system engineering management processes shall include, but not be limited to, the overall planning, directing, and controlling of the definition, development, test, production, integration, verification, activation, operation, and disposal of the system including supportability, acquisition, logistics, maintenance support, facilities, support equipment, personnel, and training.  In addition, the process shall have provision for monitoring, measuring, evaluating, re-planning, and reporting throughout the life cycle of the OSP system or sub-system..  The contractor shall be responsible for integrating and managing the total engineering and operations disciplines in performing the technical tasks defined in this SOW. Total engineering includes subcontractors and required engineering from interfacing contractors and government organizations. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-026, System Engineering Management Plan (SEMP)

3.2.2 Systems Requirements Development and Management (WBS 1.3.2.x.2.2)

The Contractor shall implement a System Requirements Analysis (SRA) process in accordance with 032SE-070, Requirements Analysis Document.  The Contractor shall perform requirements analysis, functional analysis, and allocations to develop the system, and lower tier specifications and contractor end item specifications.  The Contractor shall be responsible for managing the requirements development effort using a requirements management tool compatible with DOORS™.  The Contractor shall develop and maintain requirements traceability from the OSP Level II Program system requirements through the development and verification of all major components of the system.  The Contractor shall generate and provide all data required to verify the OSP Level II system requirements.  The Contractor shall validate all Contractor developed specifications and provide the data and analyses to support each specification.  
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032SE-025, Requirements Traceability Matrix (RTM)

· 1032SE-070, Requirements Analysis Document (RAD)

· 1032SE-088, OSP Program Specifications

3.2.3 System Analysis, Trade Studies, Special Studies, and Control (WBS 1.3.2.x.2.3)

The Contractor shall identify and conduct trade studies and cost-effectiveness analyses to ensure that a complete set of options and alternatives is assessed for key OSP system issues.  The trade studies and analyses shall be performed with consideration for all phases of the system and sub-system life cycles with the safety of the crew always as the top priority.  The Contractor shall perform special studies as defined by technical directives from the Contracting Officer’s Technical Representative (COTR).  The dollar value for these special studies shall be compatible with 10,000 hours at an hourly rate to be specified in clause H-35, Special Studies.  The contractor shall define the resources required as part of this directive response. The trade studies and analyses shall include the impact to system safety and life-cycle cost. 
 The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032SE-031, Trade Studies and Special Studies Report

· 1032SE-065, System Integrated Performance Analysis (SIPA)

· 1032MA-023, Life Cycle Cost

· 1032SE-066, Integrated Spacecraft Performance Analysis

· 1032MA-024, Cost Analysis Requirements Description (CARD)
3.2.4 System Integration (WBS 1.3.2.x.2.4)

The Contractor shall be responsible for the system integration effort required to define, produce, test, operate and sustain the OSP system. The Contractor shall be responsible for developing and maintaining the requirements and documentation necessary for integration with all segments of the OSP system.  The Contractor shall directly participate in the development of Interface Control Documents (ICDs) with external interfaces (i.e., the ISS, Mission Control Center-MCC, etc) and shall develop all ICDs for internal interfaces (excluding ELVs and Launch Complex- LC) in accordance with 1032SE-078, Interface Control Plan.  The Contractor shall develop, manage and control the interface definition process (excluding ELVs and LCs).

The contactor shall document and maintain the allocation of resources into the design elements as well as design performance estimates for various items in accordance with 1032SE-042, Margins Management Plan.  Parameters for margin management shall include those parameters for which a limited resource is expected.
The Contractor shall develop, update and implement the following Data Requirements Docs:
· 1032SE-021, Interface Control Document (ICD)

· 1032SE-022, Interface Requirements Documents (IRD)

· 1032SE-042, Margins Management Plan

· 1032SE-048, Mass Properties Report

· 1032SE-050, System Error Budget

· 1032SE-051, Mass Properties Control Plan 

· 1032SE-060, Design Reference Mission (DRM) Analysis Document

· 1032SE-063, Sustaining Engineering Plan and Reports

· 1032SE-072, System Connectivity Diagrams & End-to-End Functional Schematics

· 1032SE-078, Interface Control Plan

· 1032SE-086, System and Segment Design Definition Document

· 1032SE-087, OSP Nomenclature Plan and List

3.2.5 Software Development (WBS 1.3.2.x.2.8)

The contractor shall define, design, code, test, qualify, IV&V, integrate and functionally verify all OSP system and subsystem flight and ground software.  The contractor shall plan the software development effort and qualify the re-use of existing software, modification of existing software, and/or development of new software and provide supporting rationale or justification for its final selection(s).  The contractor shall provide a plan to implement, and execute the integration and maintenance of software into the OSP system, documented in 1032SW-011 Software Design Description.  

The Contractor shall define the processes, systems, tools, methods, interaction and coordination of tasks and activities, including verification/validation, integration and maintenance to be utilized throughout the OSP Program life cycle.  The software development approach, documented in 1032SW-002 Software Development Plan, shall describe the contractor’s plans to define, design, code, test, and qualify all OSP system software, including a description of the software development organization and its interaction and integration with other OSP Program organizations.  The contractor shall coordinate with the NASA IV&V Facility to define the appropriate level of software IV&V and roles & responsibilities in accordance with NPD 8730.4 Software Independent Verification and Validation (IV&V) Policy, plan for the participation of the NASA IV&V Facility in the software IV&V activity and interact with the NASA IV&V Facility in its accomplishment of their IV&V responsibilities.  The software maintenance approach, documented in 1032SW-018 Software Maintenance Plan, shall describe the contractor’s plans to sustain successful usage of the OSP software through the life cycle.

The contractor shall develop, operate, and maintain OSP software in accordance with NASA-STD-8719.13A Software Safety and IEEE/EIA 12207 0-1996 Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software life cycle processes.

The contractor shall provide the government electronic access to all software products and software process tracking information including all software development and management metrics.  The contractor shall provide the government electronic access to the source code development for the Program, including all critical commercial or modified off-the-shelf software.  Uniform Coding Standards shall be utilized for all software developers.  The contractor and subcontractors associated with S/W development responsibilities shall be at Software Engineering Institute Software Capability Maturity Model Level III or higher.  The contractor shall develop, operate, and maintain software in accordance with IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology - Software life cycle processes.

A software development organization may choose to use “off-the-shelf” software to satisfy all or part of its requirements.  This may range from “low criticality” software, such as standard library routines for simulation purposes, to “high criticality” software, such as operating systems or flight-related compilers.  The details whereby such software is certified to a level of confidence consistent with its function will differ from case to case, but the following general standards apply:

A. It shall be the responsibility of any organization proposing to procure off-the-shelf software to document, prior to procurement, the plan for certifying that such software can be assigned the same level of confidence that would be required of equivalent software obtained through a “development” process.

B. Once certified, modifications to off-the-shelf software shall be recertified according to standards equivalent to those used for the original certification.

The “off-the-shelf” certification process required shall make maximum use of prior vendor testing results as well as analysis based on actual prior “field usage” of the software. For non- critical software, such data may provide an adequate basis for certification without the need for further formal verification.  For critical software, the contractor shall plan to conduct extensive testing over several test levels.  (Such testing shall be included as part of the cost of the off-the-shelf software). The contractor shall be responsible for obtaining independent verification and validation of critical software.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SW-002, Software Development Plan
· 1032SW-009, Software Configuration Management Plan
· 1032SW-010, Software Data Dictionary
· 1032SW-011, Software Design Description
· 1032SW-012, Software Test Plan
· 1032SW-013, Interface Design Description
· 1032SW-014, Monthly Software Metrics Report
· 1032SW-015, Software Requirements Specifications
· 1032SW-016, Interface Requirements Specification 
· 1032SW-018, Software Maintenance Plan
· 1032SW-019, Software Test Description
· 1032SW-020, Software User Manual
· 1032SW-021, Software Version Description
· 1032SW-022, Software Test Report
· 1032SW-023, Software Inspection/Peer Review Report
· 1032SW-024, Software Utilization List
3.2.6 Systems Test Verification and Certification (WBS 1.3.2.x.2.5)

The Contractor shall plan for the test, verification (T&V) and certification of the OSP system (hardware, firmware, software) and associated sub-systems in accordance with the OSP-PLAN-023 OSP, System Verification Plan.  The Contractor shall develop a System Verification Program to plan, implement/conduct, evaluate, report and take corrective action for discrepancies with requirements for all T&V activities throughout the OSP life cycle. Verification testing of all systems and subsystems shall incorporate use of qualified software as a requirement. Verification of interfaces controlled by software shall be verified using qualified software. The Contractor shall conduct systems test of the total spacecraft with the qualified flight software. The contractor shall support all Government conducted tests by providing engineering, test, analysis, modeling and simulation, data evaluation and logistics support as required.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032VR-008, Certification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specification Document (VRSD)

· 1032VR-012, Certification Approval Request

· 1032VR-014, Master Verification Plan (MVP)

· 1032VR-015, Verification Reports

· 1032VR-016, Verification Requirements Compliance Document (VRCD)

· 1032MA-029, OSP Imagery Plan

· 1032VR-013, Test Plans

· 1032VR-017, Test Procedures
3.2.7 Human Engineering (WBS 1.3.2.x.2.6) 

The contractor shall deliver a system that employs the capabilities and considers the limitations of the personnel who will operate, maintain, and support the system through out its expected life cycle.  The OSP system shall be designed using human engineering processes to maximize safety and minimize operating costs.  The contactors shall develop and implement a Human Engineering Plan (HEP) 1032HE-001 to ensure the appropriate studies are performed and that human engineering criteria are applied to subsystem hardware and computer software design. 

The contractor shall include the identification and allocation of human factors design criteria, the accomplishment of human factors analysis, the identification of personnel and training requirements, and the conduct of test and evaluation activities using flight crew and ground maintainers /operators throughout the entire design, development, testing, and operations phases of the OSP.  The contractor shall conduct human factors analysis as an iterative part of system synthesis, analysis, and evaluation.  The contractor shall address human factors at the system level, subsystem level, and below during the design of the various system elements and their interfaces. 

The Contractor shall develop a spacecraft internal 1032OP-053 Onboard Displays and Crew Interface Design document (ODCID).  The ODCID shall include a process by which the NASA operations community, including flight crew, flight control personnel, ground operations, and human engineering personnel will directly participate in the development and evaluation of all displays and crew interfaces.  The contractor shall obtain final approval of all displays and crew interfaces from the OSP Program.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032HE-001, Human Engineering Plan  

· 1032HE-002, Human Engineering Design Approach – Maintainer  

· 1032HE-003, Human Engineering Design Approach – Operator 

· 1032HE-005, Human Engineering Task Analysis 

· 1032OP-053, Onboard Displays and Crew Interface Design

3.2.8 Specialty Engineering (WBS 1.3.2.x.2.7)

The Contractor shall apply specialty engineering as required to support requirements development, design development, test, verification and operation of the OSP System.  The Government-defined approach to integrating the engineering specialties into the systems engineering process and the technical effort required is summarized in the OSP-PLAN-012, Systems Engineering Management Plan.
Materials and Processes

The Contractor shall perform technical analysis and integration to ensure that materials are selected, controlled, implemented and verified to be consistent with their intended usage environments.  Selection and implementation plans shall consider safety and life cycle costs.  The Contractor shall be responsible for the selection, treatment, fracture control, fabrication, inspection, and test or analysis of the materials of construction in order to ensure the safety and success of OSP.

The Contractor shall tailor the requirements of JSC-49774 Standard Manned Spacecraft Requirements for Materials and Processes, and provide justification or rationale for any requirements altered.  The Contractor shall provide the degree of conformance and the method of implementation for each requirement identified in JSC-49774.  The Contractor shall describe its approach to the selection of material design properties to be used and, if those properties do not exist, how the material design properties will be developed, including the statistical approaches to be employed.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032MP-008, Contamination Control and Implementation Plan (CCIP)

· 1032MP-009, Materials and Processes (M&P) Selection, Implementation, & Control Plan

· 1032MP-010, Material Usage Agreements (MUA)

· 1032MP-011, Materials and Processes Identification and Usage List (MIUL)

· 1032MP-012, Manufacturing and Assembly Plan

· 1032MP-013, Nondestructive Test Plan (NDT)
3.2.9 Other Engineering (WBS 1.3.2.x.2.8)
Electromagnetic Compatibility

The Contractor shall design, develop and deliver a system that is electromagnetically compatible with all subsystems and equipment within the system and with environments caused by electromagnetic effects external to the system.  The Contractor shall identify safety-critical functions, and verify that they are electromagnetically compatible within the system and with external environments prior to use in those environments.  Verification shall address all life aspects of the system, including (as applicable) normal in-flight operation, emergency and planned contingency operations, checkout, storage, transportation, handling, packaging, loading, unloading, launch, entry, landing, recovery and the operating procedures associated with each aspect.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032SE-041, Electromagnetic Effects System Control Plan

· 1032SE-073, Cable Wire Design & Control Criteria Document for Electromagnetic Compatibility (EMC)

· 1032SE-075, Electromagnetic Effects (EME) Design Analysis Report

· 1032SE-076, Requirements for the Control of Electromagnetic Interference (EMI) Characteristics of Subsystems and Equipment Intended for Use by the OSP Program

· 1032SE-077, Electrostatic Discharge (ESD) Control Plan

· 1032SE-084, OSP Program Lightning Protection Plan (LPP)

Electrical, Electronic, and Electromechanical (EEE) Parts
The Contractor shall provide an EEE Parts management and Implementation Plan for the OSP system that accomplishes the tasks defined in SSP 30312, Electrical, Electronic, and Electro-mechanical and Mechanical Parts Management and Implementation Plan for the Space Station Program.

The Contractor shall establish processes to control all aspects of EEE parts from part selection through hardware fabrication including part failure analysis.  The Contractor shall follow the guidelines defined in MSFC-STD-3012.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032DE-024, Electrical, Electronic, and Electromechanical Parts Control Plan
· 1032DE-035, As-Designed EEE Parts List

· 1032DE-046, As-Built EEE Parts List

· 1032DE-049, Electrical, Electronic, and Electromechanical Parts Application Analysis
Environments

The Contractor shall provide technical analysis and integration to determine those natural environments that the OSP must operate within and those environments for which the OSP system must be qualified. The natural environments encompass all phases of the OSP system production and operation.  The Government defines Natural environments in OSP-DOC-043, OSP Program Natural Environment Definition for Design.  The Contractor shall include the natural environmental constraints for all aspects of the system with special emphasis placed on areas where environments affect the primary Program goals of safety and minimum life cycle costs.

The Contractor shall derive the specific values of environment parameters appropriate for their system, subsystem, and lower tier specifications, operations plans and operating constraints using the data and models provided in OSP-DOC-043; or, where a “meet or exceeds” approach is taken for environment-related requirements, the burden-of-proof rests on the Contractor that the environment meets or exceeds the OSP-DOC-043 definition.  Derived environment parametric data and analysis shall be documented and controlled by the Contractor in accordance with 1032SE-056, Natural Environment Data Book.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032SE-054, Ionizing Radiation Control Plan

· 1032SE-056, Natural Environment Data Book

· 1032SE-082, Ionizing Radiation Analysis Report
Crew Survival and Escape

The Contractor shall integrate OSP System crew survival and escape functions addressing abort, escape, egress, rescue and recovery of the crew from a planned landing site (water or on land), and any emergency landings as the result of an aborted launch or unplanned or off nominal return-to-earth.  The OSP crew survival and escape design shall ensure the highest probability of crew survival in the event of a catastrophic failure during any phase of the OSP mission including prior to launch.  The Contractor shall perform the analyses and trades for requirements definition, design, integration, test and demonstration, validation and verification.  The Contractor shall perform system assessment of hazard analyses, probabilistic risk assessments and address real-time critical failure detection and decisions to abort or escape.  The Contractor shall be responsible for defining and documenting all crew survival and escape operations and procedures.  The Contractor shall define all crew survival and escape system external and internal interfaces and shall integrate the system or subsystem with the spacecraft, ELV, and ISS systems or processes.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032DE-036, Crew Survival Design Engineering Data

· 1032MA-024, Cost Analysis Requirements Description (CARD)

· 1032OP-016, Crew Survival Operations Document

3.3 Launch Services Program (LSP) Integration (WBS 1.3.2.x.3)

The OSP Contractor shall coordinate OSP and ELV integration requirements with the LSP including spacecraft, ground, launch, and flight operations.  The OSP Contractor shall develop Spacecraft to ELV Interface Requirement Documents (IRDs) using the OSP to ELV Interface Definition Document (ELV IDD), LSP-OSPDEV-0001. Using the IRDs, the OSP Contractor shall assist the LSP in developing an ELV to Spacecraft Interface Control Document (ICD) which describes the following interfaces: the Spacecraft to ELV, the Spacecraft to LC, and the ELV to LC to support integrated analysis and launch operations.  The ELV to Spacecraft ICD shall describe the OSP and Launch Systems Contractor portions of the integrated system processes.

The OSP Contractor shall develop the Spacecraft Electrical Interface Simulator (SEIS), the Spacecraft Mechanical Interface Simulator (SMIS), and the Spacecraft Mounting Ring Simulator (SMRS).to support the integration with the ELV  The OSP Contractor shall also maintain, and support operation of the SEIS, SMIS, and the SMRS, which will be utilized for development, test, verification, validation, and troubleshooting of interfaces between the OSP Spacecraft and the ELVs prior to physical integration of the vehicles.  The OSP Contractor shall design, build, validate and provide sustaining engineering for the simulators, for use to accurately verify and validate the Spacecraft to ELV interface requirements as described in the ELV-to-OSP Interface Control Document (ICD).  The simulators shall be fully functional and available for pathfinder testing 12 months prior to first use.  The OSP Contractor shall develop, provide, and maintain all test cables and any attach hardware. The OSP Contractor shall provide any/all engineering drawings, operational and test procedures, ship/handling/storage requirements and procedures, etc.

The OSP Contractor shall provide engineering management, design, analysis, integration, test, and verification products as required ensuring the successful integration of the OSP system with the LSP and the Launch Service Contractors. The OSP Contractor shall support the mission integration working groups and related meetings.  The OSP Contractor shall deliver the following analyses/reports specific to LSP operations to the LSP. 
· Electromagnetic Compatibility Analysis (ECA)  

· RF Compatibility Analysis 

· Separation System Description 

· Spacecraft Geometrical/Thermal Mathematical Models 

· OSP dynamic model for Coupled Loads Analysis (CLA)

· OSP Environmental Test Summary 

· OSP Environmental Test/Verification Plan 

· OSP Spacecraft Integrated Test Procedures 

· OSP Launch Site Test Plan 
The Contractor shall develop, update, and implement the following Data Requirements Documents:

· 1032SE-091, Fluid-Filled Tank Description 

· 1032SE-095,
Spacecraft Ventable / Non-Ventable Volumes 

· 1032SE-092,
OSP Spacecraft Electrical Interface Simulator (SEIS)

· 1032SE-093,
OSP Spacecraft Mechanical Interface Simulator (SMIS)

· 1032SE-094,
OSP Spacecraft Mounting Ring Simulator (SMRS)

3.4 International Space Station Program (ISSP) Integration (WBS 1.3.2.x.4)

The Contractor shall directly participate in the development of agreements between the OSP and the International Space Station (ISS) Program as required to successfully integrate the OSP system or subsystems into the ISS system and processes. The interfaces with the ISS are defined in the ISS Interface Requirements Document (ISS IRD), SSP 50677.
The Contractor shall be responsible for the integration of the OSP and its subsystems with the ISS hardware, software, processes and procedures.    The Contractor shall develop, and implement an OSP ISS Integration Management Plan per 1032MA-002.  The Contractor shall directly participate in the OSP ISS Integration Control Board, ISS Safety Review Panel process, and other ISSP Boards and Panels per SSP 50200, Space Station Implementation Plan.  The Contractor shall conduct trade studies to identify and resolve ISS Integration issues and provide reports in accordance with 1032SE-031.  The Contractor shall provide products and data exchange in accordance with the Data Exchange Agreements Lists and Schedules (DEALS) process.

The Contractor shall provide engineering management, design, analysis, integration, test, and verification products as required to ensure the successful integration of the OSP system with the ISS in accordance with SSP 50677 ISS/OSP IRD.  The Contractor shall develop and implement requirements and schedules for the integration, test, checkout, and operation of the OSP system with the ISS.  The Contractor shall perform OSP vehicle level analyses and integration planning to meet OSP/ISS integration and interface requirements.  The Contractor shall perform analyses, and integration planning to meet OSP/ISS integration and interface requirements. The Contractor shall provide OSP Spacecraft and OSP Adapter CAD Models and Drawings. 
The Contractor shall provide OSP/ISS analyses to include:

· Integrated Loads and Dynamics 

· Integrated Power Analyses 

· Integrated Thermal Analyses 

· Guidance, Navigation, and Control (GN&C) and Propulsion Analyses 

· Microgravity Performance Analysis 

· End-to-End Performance Analyses 
The Contractor shall develop, update, and implement the following Data Requirements Documents:

· 1032MA-002, Program / Project Management Plan
3.5 Shuttle Program Integration (If Needed) (WBS 1.3.2.x.5)

The contractor shall directly participate in the development of agreements between the OSP and the Space Shuttle Program (SSP) as required to successfully integrate the OSP system or subsystems into the Space Shuttle Program system and processes if and only if required to execute an OSP related NASA mission or need.  If a mission requires direct OSP and SSP interaction and collaboration, the Contractor shall be responsible for the integration of the OSP system or subsystems with Space Shuttle Program hardware, software, facilities, processes or procedures.  The Contractor shall develop and plan to implement requirements and schedules for the integration, test, and checkout of the OSP system with the SSP.  The Contractor shall perform OSP vehicle level analyses and integration planning to meet OSP/Shuttle payload integration and interface requirements if required to support NASA missions and needs.  The Contractor shall support the scheduled Shuttle Safety Review Board process.  The Contractor shall provide products and data exchange in accordance with the Shuttle ICD JSC26943, the Deployable/Retrievable Type Payloads NTS 21000-SIP-DRP, Shuttle Orbiter/Cargo Standard Interface ICD-2-19001, and Contractor Input to Data Exchange Agreement (DEA).  The contractor shall support Space Shuttle Program Control Boards. 

3.6 Safety and Mission Assurance (WBS 1.3.2.x.6)

The Contractor shall establish a Safety and Mission Assurance (S&MA) program that supports the OSP mission in accordance with OSP-PLAN-010, Safety and Mission Success Plan.  The contractor shall integrate the following elements as the foundation of their S&MA program: System Safety, Industrial Safety, Reliability, Availability, Maintainability, Supportability, and Quality.  The Contractor shall define the processes, systems, tools, methods, interaction and coordination of tasks and activities, including verification/validation, to be utilized throughout the OSP Program life cycle.  The Contractor shall define its S&MA organization, and describe its interaction and integration with other OSP Program organizations. The Contractor shall provide certifications of flight readiness (COFR) and participate in the COFR process, system safety reviews, Program reviews, and other reviews as applicable to ensure the overall safety of the OSP system during all phases including assembly, integration, checkout, launch, and recovery.  The Contractor shall perform timely and responsive analyses to address flight safety concerns and their mitigation, to ensure mission success during all phases of flight, and including while mated with the ISS. The contractor shall address and resolve all post-flight safety concerns.  The contractor shall ensure ground safety concerns have been properly addressed throughout the mission and ground operations including public safety.  The contractor shall comply with all applicable Federal, Agency, State and local safety requirements.
As specified in the subsections below, the Contractor shall develop, update, and implement the following Data Requirements Documents:

· 1032SA-005, Contractor Safety Program Plan

· 1032SA-006, Mishap & Safety Statistics Report

· 1032SA-011, Fault Tree Analysis

· 1032SA-012, System Safety Hazard Analysis

· 1032SA-014, System Safety Software Hazard Analysis

· 1032SA-015, Mission Safety Assessment

· 1032RM-013, Reliability, Maintainability, Supportability Integration Report

· 1032RM-014, Problem Reporting and Corrective Action

· 1032RM-015, Failure Modes Effects Analysis & Critical Items List (FMEA/CIL)
· 1032RM-016, Limited Life Items List

· 1032RM-017, Reliability Allocation, Prediction, & Analysis Report

· 1032RM-018, Maintainability Allocation, Prediction, & Analysis Report

· 1032RM-019, GIDEP and NASA Advisories/ALERTs

· 1032RM-020, Non-Conformance Records & System

· 1032RM-021 OSP Availability Analysis – CRV

· 1032RM-022, OSP Launch Probability Analysis

· 1032RM-023, Product Assurance Plan

· 1032RM-024, Probabilistic Risk Assessment Plan

· 1032RM-025, Probabilistic Risk Assessment Report

· 1032QE-005, Critical Processes

· 1032QE-006, Equipment Log Book

· 1032QE-007, Software Quality Assurance Audit Report

· 1032QE-008, Workmanship Standards

· 1032CM-017, Acceptance Data Package

· 1032DE-046, As-Built EEE Parts List

· 1032LS-014, Logistics Support Analysis

· 1032SE-052, Design & Procedural Standards Manual (Document Tailoring)

· 1032SE-053, Human Rating Definition Document

· 1032MA-028, Certificate of Flight Readiness (CoFR) Plan
3.6.1
Safety (WBS 1.3.2.x.6.1)

The Contractor shall develop, update and implement a safety program to achieve OSP safety requirements and demonstrate compliance with all applicable Federal, Agency, State and local safety requirements.  The Contractor shall submit and maintain a system safety plan that provides a road map to identify and mitigate system safety risks. 

The Contractor shall perform software safety analyses to identify and mitigate software hazards.

The Contractor shall perform safety analyses for the OSP hardware, interfaces and ground and flight support equipment to demonstrate compliance with OSP safety requirements.

The Contractor shall perform Fault Tree Analysis (FTA) for the integrated system, segments, elements, subsystems and individual components as necessary, and in conjunction with other forms of safety analysis, to fully identify all hazards.

All OSP safety, mishap, and safety statistic reports including investigation of mishaps occurring during manufacturing, testing, and operations, shall be delivered to the Government.

3.6.2
Reliability, Maintainability, Availability, and Supportability                  (WBS 1.3.2.x.6.2)

The Contractor shall establish and implement Reliability, Maintainability, Availability, and Supportability processes as an integral parts of the SEMP and consistent with the OSP system engineering process, integrated logistics process, system safety, risk management, and life cycle cost.  Verification and validation of reliability and maintainability analysis and data shall comply with OSP-PLAN-023. 

The Contractor shall provide complete details of the processes, products, and tools planned for use in trade studies; the basis of calculations; and detailed analysis along with the ground-rules and assumptions.  The Contractor shall provide details of the reliability growth process for each major milestone to validate the reliability assessment and other reliability improvement processes to enhance the reliability of the system as the design matures.

The Contractor shall submit a certification plan and ensure that sufficient design margins are implemented and validated in the design qualification process by testing and/or analysis and/or similarity.  The Contractor shall submit Failure Modes Effects Analyses and Critical Items List (FMEA/CIL) data for all flight hardware.

The Contractor shall perform reliability modeling, allocations, and analysis activities to develop credible estimates of the quantitative reliability values and associated parameters.  The contractor shall perform probabilistic design analysis (PDA) using engineering based and/or physics of failure based and validated reliability assessment models. The Contractor shall perform reliability assessment using failure rate inputs for replaceable units and subsystems from verifiable data sources.  The results will provide input to the system Probabilistic Risk Assessment of the OSP System.

The Contractor shall submit a Probabilistic Risk Assessment (PRA) Plan and perform PRA to analyze Loss of Crew, Loss of Mission, and Loss of Vehicle (LOC, LOM, and LOV).  The Contractor shall provide complete details of the processes, products, and tools, basis of calculations, detailed analysis and results along with the ground-rules and assumptions.

The Contractor shall establish a process for identification and control of limited life items and minimize their impact on OSP system Reliability, Maintainability, Supportability (RMS) characteristics. The Contractor shall submit an Age. Run Time, and Cycle Limited Life Items List and its impact on reliability, maintainability, turn-around-time, and availability.  The Contractor shall develop and implement a system for tracking use of the certified life of components and assemblies.

The Contractor shall develop and implement a closed-loop Problem Reporting, Analysis, and Corrective Action (PRACA) system and trending to establish and verify corrective action and recurrence control for design related problems and other related disciplines.  The contractor shall establish a system to store, retrieve, and evaluate failure/problem information and plot trends. 

The Contractor shall establish a system to receive, investigate, report, and exchange information involving parts and materials of mutual concern to the Contractor and NASA, and report to the NASA/Government Industry Data Exchange Program (GIDEP).  The process and implementing procedures shall comply with AS9100, paragraph 4.14. Existing systems and processes may be acceptable if approved by the CR or Contracting Officer’s Technical Representative (COTR).

The Contractor shall develop a non-conformance reporting (NCR) system, document all non-conformances, maintain the non-conformance records, and make the reports available to NASA for review for the life of the Program.  The NCR database shall be compatible with the PRACA system to facilitate data transfer.  

The Contractor shall develop, and implement a maintainability program, including a reliability-centered maintenance process, to emphasize modular design for easy maintenance access. The Contractor shall provide maintainability allocations, predictions, and analyses in accordance with the maintainability allocation/prediction and analysis report and its interaction and integration with other interfacing tasks.  

The Contractor shall identify, analyze, and perform trade studies between reliability, maintainability, operability, and supportability to optimize the life-cycle cost.  Results from RMS analyses performed shall be used to generate integrated RMS analyses and reports.  
The Contractor shall identify, analyze, and perform an availability analysis.  The analysis shall include uncertainties analysis (natural availability and knowledge uncertainty) and sensitivity analysis.  

The Contractor shall identify, analyze, and perform launch probability analysis along with uncertainty analysis (natural availability and knowledge uncertainty) and sensitivity analysis.  

For the maintainability program, and RMS, availability and launch probability analyses, the Contractor shall provide complete details of the processes, products, and tools planned for use in trade studies, basis of calculations, and detailed analysis along with the ground-rules and assumptions.
3.6.3
Quality (WBS 1.3.2.x.6.3)

The Contractor shall implement a quality management system that is compliant to ANSI/ISO/ ASQ 9001-2000, and AS-9100 for all activities performed under this contract. The Contractor shall plan to implement effective process controls for all suppliers and vendor processes.

The safety and mission success portions of the contract will be subject to full oversight by NASA and its representatives. The contractor shall plan for full time on-site surveillance by resident NASA and Government Agency representatives and monthly visits by NASA Field Center safety and mission success representatives.  The contractor shall also plan to support safety and mission success audits and to implement any corrective actions. Work under this contract is subject to government surveillance/inspection at the contractor’s plant or sub-tier supplier’s facility.

The contractor and subcontractors shall maintain verifiable objective evidence of all inspections and test performed, results obtained and dispositions of non-conforming articles. These records shall be retained in a safe, accessible location.  These records shall not be destroyed without the Government COTR’s written concurrence.

The Contractor shall provide complete details of the processes, products, and tools planned for implementing their quality plan along with the ground-rules and assumptions.  
3.6.1 Human Rating (WBS 1.3.2.x.6.4) 

The Contractor shall design, develop, assemble, integrate, checkout, test and certify the OSP system specifically addressing the requirements for human rating in accordance with the OSP-PLAN-022, Human Rating Plan Volume 1.  The Contractor shall address the aspects of human rating beginning in the formulation phase throughout the Program.  The Contractor shall support the development of the OSP-PLAN-022, Human Rating Plan Volume 2.  

3.7 Flight Test and Evaluation (WBS 1.3.2.x.7)

The Contractor shall develop and execute a comprehensive flight test and evaluation program that satisfies the objectives for the applicable mission phase as defined in the Flight Test section of OSP-PLAN-023, Orbital Space Plane Program-System Verification Plan.
3.7.1 Test Planning (WBS 1.3.2.x.7.1)
The Contractor shall develop an integrated Flight Test and Evaluation Plan and associated detailed requirements for all mission phases.  As a minimum, the Contractor’s test plan shall provide the following:

· Implementation of the NASA flight test objectives established in OSP-PLAN-023, OSP Program System Verification Plan or proposed modifications 

· Implementation of Contractor-derived flight test and evaluation objectives for design verification or the validation of analytical models or operating procedures 

· A description of the flight test article(s) and the facilities, support and test equipment, and instrumentation required to implement the plan

· A mapping of flight test objectives and flight regimes to each flight test article and its capabilities.  

3.7.2 Control Room and Data Link Support (WBS 1.3.2.x.7.2)
The Contractor shall provide command and control and data acquisition as required to successfully conduct flight test activities and objectives.  The Contractor shall implement the results of mission control room functionality analyses.  
3.7.3 Sub-Orbital Development Flight Test and Evaluation (WBS 1.3.2.x.7.3)
The Contractor shall conduct a sub-orbital development flight test program using development flight test article(s) to support the design, development and operation of the OSP and its associated flight support.

3.7.4 Orbital Development Flight Test and Evaluation (WBS 1.3.2.x.7.4)

The Contractor shall conduct an orbital development flight test program using orbital flight test articles(s) as required to support the design, development and operation of the OSP system in its final configuration.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032VR-014, Master Verification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specifications Document

· 1032VR-013, Test Plans

· 1032VR-017, Test Procedures

· 1032VR-015, Verification Reports

3.8 Integrated Logistics Support (WBS 1.3.2.x.8) 

The contractor shall develop, implement, and maintain an Integrated Logistics Support (ILS) System that has been designed to meet the OSP System support requirements, while seeking to minimize Life Cycle Cost (LCC).  

In addition, the contractor shall develop, implement and maintain an Integrated Logistics Support Plan (ILSP) describing the strategy, plans, methodologies, and processes for the ILS System for the ground and flight segments.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032LS-012, Integrated Logistics Support Plan
3.8.1 Acquisition Logistics (WBS 1.3.2.x.8.1)
The contractor shall conduct a Logistics Support Analysis (LSA) program in accordance with the ILSP.  The contractor shall develop and update operations and maintenance manuals in accordance with the Operations and Maintenance Documentation Plan (OMDP).  The contractor shall develop and update Recommended Spare Parts Lists for OSP flight hardware, facilities, Facility Systems and Equipment (FS&E) and support equipment.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032LS-014, Logistics Support Analysis

· 1032LS-016, Recommended Spare Parts List

· 1032OP-055, Operations and Maintenance Documentation Plan

3.8.2 Operational Logistics (WBS 1.3.2.x.8.2)
The contractor shall provide development, production or flight hardware initial and replenishment spares, and materials required to support all OSP ground processing activities for assigned facilities, test articles, FS&E, and support equipment.  

The contractor shall identify propellants, cryogenics, fluids, gases, bulk chemicals, and commodities required for use at KSC and other test locations and obtain those identified as government provided as a government furnished service.  The contractor shall develop and update a KSC OSP Propellants, Fluids, and Gases Forecast.

The contractor shall participate in OSP Logistics Working Group and shall provide logistics project status and reports, logistics readiness status, metrics and mission support posture.  The contractor shall support and participate in OSP problem resolution to resolve and disposition system anomalies.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032LS-017, KSC OSP Propellants, Fluids, and Gases Forecast
3.8.3 Property Management (WBS 1.3.2.x.8.3)
The contractor shall develop, update and implement a Government Property Management Plan consistent with the requirements identified in FAR 52.245-5.   

The contractor shall provide a Government Furnished Property (GFP) accountability system.  Government furnished property to this contract is identified in Attachment J-7.   

The contractor shall provide an Inventory Management System (IMS) for the tracking and management of equipment, spares, repair parts, supplies, material and shipping containers, and identify excess or obsolete assets and initiate disposal. The IMS applies to both ground based and space stored assets. The contractor shall report on the location and condition of the assets when requested by the government.  The contractor shall identify excess and obsolete assets in the IMS and with Government approval, initiate disposal.

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032LS-011, Government Property Management Plan

3.9 Ground Operations (WBS 1.3.2.x.9)

The contractor shall be responsible for all OSP system ground, launch, and recovery operations including: planning, transportation and handling, maintenance and refurbishment, final system assembly, test and checkout, interface verification testing, servicing, processing and stowage of manifested items, final launch preparations, launch countdown support, and recovery operations.

The contractor shall define the managerial organizational structure, processes and procedures and operational concepts and approach for performing the ground operations activity. 

The Contractor shall utilize process engineering and human factors engineering in defining, monitoring, and updating all ground operations processes to improve operations cost and maximize ground and flight personnel safety in accordance with the guidelines developed in 1032HE-002 Human Engineering Design Approach - Maintainer.
The Contractor shall perform radio frequency and spectrum management at Kennedy Space Center in compliance with KNPG 2570.1, KSC Radio Frequency Spectrum Management Procedures and Guidelines.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-032, Ground Turnaround Assessment Plan (GTAP)
· 1032OP-034, Ground Operations Management and Integration Plan (GOIP)
· 1032OP-027, Ground Processing Systems Plan
· 1032OP-044, Ground Facilities & Equipment Utilization Plan & Report
· 1032OP-046, Ground Systems Requirements Document, Implementation Plan & Report
· RM-013, Reliability, Maintainability, and Supportability Integrated Report
3.9.1 Planning and Preparation (WBS 1.3.2.x.9.1)

The contractor shall develop, update, and implement ground processing, deliverable items, and daily work schedules for flight and ground systems to meet program milestones and avoid impacts to ground and launch operations.  The Contractor shall coordinate the processing schedules with the government when government or other government contractor resources are planned to be used.   The Contractor shall integrate the processing schedules with the other government contractors supporting or interfacing with OSP operations.

The Contractor shall initiate ground operations planning and preparation activities not later than the manifesting of an OSP mission. The contractor shall prepare a Support Requirements Document to document the requirements for each mission
 The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-063, Support Requirements Document
3.9.2 Spacecraft & Equipment-Handling and Transportation (WBS1.3.2.x.9.3)

The Contractor shall be responsible for the delivery of all hardware to the launch site to support the integration of the OSP onto the ELV.  The Contractor shall identify spacecraft, flight hardware, and equipment handling and transportation requirements for the complete OSP process including: delivery from the manufacturing site to the ground operations facilities, transportation within ground operations facilities, transportation to the launch complex, and the recovery and transportation from the nominal and contingency landing sites to the ground operations facilities. 
3.9.3 Maintenance and Refurbishment (WBS 1.3.2.x.9.4)

The Contractor shall be responsible for all post-flight analysis and inspections of the spacecraft and flight hardware.  The Contractor shall define and conduct maintenance, repair, and refurbishment activities as necessary to prepare the OSP spacecraft, its associated systems, flight and ground support equipment, and ground systems to support a successful launch.  

3.9.4 Systems Assembly, Test, and Checkout (WBS 1.3.2.x.9.5)

The Contractor shall define and document the assembly, test, and checkout activities necessary to prepare and certify the spacecraft for launch vehicle integration and flight in the Master Verification Plan (1032VR-014).  This shall also apply to associated systems, ground systems and flight support equipment  The LSP will provide and maintain electrical and mechanical ELV simulators (for Delta IV and Atlas V) to verify the interfaces prior to spacecraft transfer to the launch complex.  The LSP will provide technician and engineering expertise during pre-spacecraft transfer interface testing. The Contractor shall resolve ELV related problems discovered during the interface testing and implement corrective actions on the flight spacecraft as necessary.  In addition, the Contractor shall conduct system and subsystem testing, as well as ISS interface testing to certify readiness for launch vehicle integration and launch in accordance with the requirements of OSP-PLAN-023 System Verification Plan.

3.9.5 Launch Complex Activities (WBS 1.3.2.x.9.7)

The Contractor shall define and conduct standalone and integrated launch complex processing and support activities to prepare the OSP spacecraft, its associated systems, and flight support equipment for launch.  The Contractor shall coordinate and integrate spacecraft activities with the LSP when the spacecraft is in the launch complex.  The Contractor shall operate OSP support equipment during launch complex operations.

The LSP will conduct the spacecraft to ELV interface testing prior to spacecraft arrival at the launch complex.  The Contractor shall provide an electrical and mechanical spacecraft simulator(s) to verify the interfaces prior to spacecraft arrival at the launch complex.  The Contractor shall provide technician and engineering expertise during pre-spacecraft arrival interface testing. The contractor shall resolve spacecraft related problems discovered during the interface testing and implement corrective actions on the flight vehicle as necessary.

The LSP will be responsible for the mating of the OSP spacecraft to the ELV, and will conduct all OSP spacecraft to ELV interface verification checkouts after mating is complete.  The Contractor shall directly support all activities required to mate and checkout the OSP system to the ELV system and shall provide technician and engineering expertise during all operations required to mate and checkout. The contractor shall be responsible for the timely resolution of all spacecraft related problems / anomalies discovered during the mating activities and implement corrective actions on the flight vehicle as necessary.
3.9.6 Final Preparation for Launch (1.3.2.x.9.8)

The Contractor shall define and conduct the standalone and integrated launch complex processing, support and servicing activities for final preparations for the launch of the OSP spacecraft and its associated systems.  
3.9.7 Flight Crew Equipment Processing        (WBS 1.3.2.x.9.6)

The Contractor shall develop, update, and implement processes to conduct all preparations of and stowage of Flight Crew Equipment on the OSP vehicle.  The Contractor shall develop, update, and implement processes to remove Flight Crew Equipment from the OSP vehicle post landing. The Contractor shall integrate the OSP flight crew equipment with current NASA flight crew operations where appropriate, to increase commonality and reduce life cycle costs.
 The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-071, OSP Crew Compartment Configuration Drawing
· 1032OP-062, Stowage Products & Services Handbook
3.9.8 Launch Countdown (WBS 1.3.2.x.9.9)

The Contractor shall define and conduct standalone and integrated launch countdown processing and support activities to prepare the OSP spacecraft, its associated systems, and flight support equipment for launch.  The Contractor shall provide access to the spacecraft to perform late access requirements. The Contractor shall be responsible for the transportation of the crew to the pad, conduct of crew ingress activities, and close-out of the spacecraft.

The Contractor shall monitor and command the spacecraft systems, subsystems, and ground systems during launch countdown operations.  The contractor shall develop, maintain and implement a Launch Commit Criteria Plan to ensure safe and effective launch operations.  The Contractor shall ensure that the relevant government representatives (OSP, ISS, LSP, etc) are included in the development of the plan and associated documentation.  

The Contractor shall plan for launch contingency operations including procedure development, schedule planning, and requirements development.  The Contractor shall implement launch contingency or emergency operations in the event of a scrubbed launch or other pad contingency or emergency to ensure the safety of the flight crew, ground crew and the spacecraft.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-096, OSP Launch Commit Criteria Plan

3.9.9 Landing and Recovery Operations (WBS 1.3.2.x.9.2)

The Contractor shall identify and provide all infrastructure and equipment for nominal and contingency landing and recovery sites.  The Contractor shall define and conduct landing and recovery activities including, but not limited to the following: support equipment staging and activation; installation and maintenance of landing aids; OSP vehicle recovery and safeing; flight crew egress; equipment and stowage removal; transport preparations and transportation of the OSP spacecraft to either a maintenance and refurbishment or storage/disposal location. The contractor shall also be responsible for the immediate transport of any ill or injured crew to a definitive medical care facility.  
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR-127-1) Documents
· 1032SE-049, Range Safety Trajectory Analysis Report
3.10 Mission Operations (WBS 1.3.2.x.10)

The contractor shall directly participate in all phases of mission operations under the direction of the Mission Operations Directorate.  This includes mission planning, preparation, and execution.  For this SOW, mission planning and preparation is defined as all activity prior to a flight to assure a mission is executed properly.  Mission execution is defined as all activity from launch through crew recovery.  The active phase of OSP mission execution begins at launch and proceeds through either an aborted mission or successful mating with the ISS.  After mating of the spacecraft, the OSP operations team shall handoff to the ISS operations team, which will be responsible for OSP spacecraft system health and maintenance activities.  Active OSP team operations for a planned return to earth resumes prior to OSP-ISS separation and ends when the crew is recovered. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-041, Flight Operations Process Integrity Metrics
3.10.1 Mission Planning and Preparation (WBS 1.3.2.x.10.1)

Mission planning and preparation includes flight design, flight planning, and other flight preparation activities. The contractor shall develop guidance and flight trajectory algorithms and procedures that are compatible with MCC tools for all phases of flight except nominal ascent up to ELV separation. The contractor shall interface with NASA Programs and their existing contractors for the production, maintenance, and distribution of flight rules, operations documentation, OSP Operations Data File (crew and MCC procedures), and avionics reconfiguration data for the MCC.  The contractor shall participate in the identification and documentation of OSP support and technical requirements including any existing or potential conflicts with other missions for network usage.

The contractor shall manage and execute the overall flight design processes for mission operations for the OSP.  These processes include flight design tools development and process development, as well as flight design requirements analysis, detailed ground rules and constraints definition, and products generation.  The contractor shall develop, implement and maintain all documentation as it pertains to OSP flight design analysis.  The contractor shall also deliver certified standard flight design products resulting in a basic flight trajectory and consumables profile that meets the requirements of the OSP.  When required for feasibility assessment, the contractor shall provide trajectory analyses and products to NASA in support of the process of defining mission specific design requirements. The contractor shall also be responsible for the integration of all flight design requirements, products, and processes with the Launch Services Program (LSP) and ELV operations personnel.  The contractor shall also train NASA selected flight design personnel in OSP flight design and analysis concepts to support independent NASA assessments. 

The contractor shall participate in the flight planning process, including participation in associated technical forums. The contractor shall develop baseline OSP crew activity timelines for active OSP flight phases. To allow for integration with the ISS flight planning process, the crew activity timeline data (both generic and flight specific) must be developed on or be compatible with the ISS flight planning system.  The contractor shall also develop and maintain the following products: OSP attitude and pointing constraints, OSP crew activity scheduling constraints, OSP quiescent activity requirements and constraints, OSP attitude timeline, pointing procedures, pointing techniques, and pointing data as required to support OSP flight operations.  The contractor shall coordinate with the MOD ISS operations contractor for any required, OSP-unique development requirements for the ISS planning system.

The contractor shall participate in all flight control team flight preparation activities including: vehicle design and operations integration; telemetry downlist selection; operations requirements development for flight controller training tools and facilities; operations application software verification and checkout; development of console reference and real-time support products; stowage integration; Operations Data File (ODF) and safety process integration; pre-flight analysis; and pre-mission facility checkout. To support development of ODF and other related products, all hardware shall be named using operations nomenclature.  The contractor shall be responsible for the development and implementation of a plan, including naming convention, for the OSP operations nomenclature.  This plan shall also include a process by which the operations community including flight crew and flight control personnel will participate, and approve of the nomenclature particularly as it applies to hardware panels and displays onboard the OSP spacecraft.  This plan shall be compatible with the operations nomenclature used onboard the ISS, as per SSP 50254, Operations Nomenclature and its associated appendices and databases.  

The contractor shall provide all or part of each of the following:  process changes and publish/distribute revisions of the OSP ODF in the existing ISS program ODF format, conduct Procedure Validation (PV) sessions, provide PV/Data Source Information records and provide flight quality fabricated OSP ODF to support flights and training. The contractor shall provide an evaluation of all OSP ODF and ISS ODF change requests as they pertain to the OSP.

The contractor shall also provide flight rule inputs and review all flight rule changes as they pertain to OSP. The OSP contractor shall develop interfaces with NASA to facilitate the publication and change processing for all flight and flight-specific flight rules including documentation and participation in the Flight Rules Control Board, Flight Techniques Panels, Joint Operations Panels and other related forums.

The Contractor shall develop a standard command and telemetry package which will be used for both mission and training events.  Flight-specific reconfiguration shall be minimized.  The contractor shall deliver final reconfiguration products to replace the generic products in each trainer and/or control center in advance of all flight-specific training, as required.  The appropriate mission operations boards and panels shall establish procedures for command and telemetry product delivery for OSP.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032DE-037, Flight Design Handbook 

· 1032OP-013, Operations Data Book 

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-040, Flight Design Standard Groundrules and Constraints Document    

· 1032OP-041, Flight Operations Process Integrity Metrics

· 1032OP-042, Flight Planning Product Handbook 

· 1032OP-043, Flight-Specific Requirements Document

· 1032OP-054, Operations Data File Management Plan

· 1032OP-052, OSP Certification Guides

· 1032OP-036, Operations Documentation Product Handbook  

· 1032OP-060, Standard Flight Design Documents and Products  

· 1032SE-060, Design Reference Mission Analysis Document   

3.10.2 Mission Execution (WBS 1.3.2.x.10.2)

Real-time support for mission execution encompasses all aspects of flight control, from selected pre-launch planning through ascent, orbit, quiescent operations, and landing for OSP missions including the coordination, update and execution of flight plans, system performance review (discrete and trend analysis), and impact determination and mitigation plan development and execution resulting from spacecraft system anomalies.  Mission operations console support provided by the government-led flight control team shall be implemented by either on-call or continuous mission support as driven by the needs of the various phases of the OSP flight.  The contractor’s organization and personnel shall be fully responsive to the NASA Flight Director's requirements and direction.

To support OSP real-time operations, the contractor shall participate in all OSP flight control team functional areas in the MCC with the exception of the Flight Director, the spacecraft communicator (CAPCOM), medical operations, public affairs, MCC facility and network coordination. Requisite vehicle and flight systems flight control team functions include: command and data handling, communications and tracking, mechanical functions, guidance, navigation and control, propulsion, electrical power, life support, thermal control systems, consumables management, flight and mission activity planning, cargo/payload operations and associated integration, specialty flight phase support, attitude timeline and pointing, flight dynamics and trajectory control, ground navigation and tracking, trajectory analyses, orbital debris and collision avoidance analysis, landing operations coordination,  population overflight debris impact analysis, on-orbit inventory and storage, in-flight maintenance, and liaison to Engineering Support.   The contractor shall integrate operations with all ISS flight control team functional areas to ensure smooth handovers and operations.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-049, OSP Mission Control Center (MCC) to ELV Control Center ICD

· 1032OP-058, System Consumables Product Handbook 

· 1032OP-061, Systems Operations Handbook (SOH)

· 1032OP-062, Stowage Products and Services Handbook 

· 1032OP-065, Integrated Flight Loads (IFLs) and Software Packages
3.10.3 Post Flight Analysis (WBS 1.3.2.x.10.3)

The contractor shall participate in the development of a discipline-specific post-phase report to address overall mission operations issues.  This report shall include, but not be limited to, lessons learned, review of flight controller operations products used during the flight phase, operations issues, anomalies identified during the phase and actions taken to mitigate the failure impacts, analysis of trends, and identify any outstanding issues that need resolution before the next flight. Major phases are: ascent through initiation of quiescent mode, quiescent mode through crew recovery. When a spacecraft is returned to earth, the flight controllers shall produce a similar report encompassing the entire mission from launch through return to earth.  The flight controllers shall participate in post-flight anomaly resolution and crew debriefs. The contractor shall elevate significant flight issues for incorporation into the Post-Flight Report.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-056, Post-flight Reports and Data 
3.11 Training & CERTIFICATION (WBS 1.3.2.x.11, WBS 1.3.2.x.11.1, WBS 1.3.2.x.11.2, WBS 1.3.2.x.11.3)

The Contractor shall participate in crew and flight controller training program development and execution under the direction of the Mission Operations Directorate.  This will include appropriate supplemental training to the ISS flight controllers for OSP quiescent operations, emergency spacecraft undocking, and any other necessary training   

The contractor shall perform all training for astronaut candidates, flight controller certification, general proficiency and flight specific training.  The contractor shall coordinate with appropriate NASA and external organizations to implement training requirements based on configuration of the vehicles, flight software, flight plans, flight procedures, and manifested equipment and to assure that all training needs are met prior to a given flight. The contractor shall coordinate with ISS crew and flight controller instructors to assure that the proposed training can be accomplished within the existing training schedule and facility constraints.  Training curriculum and lessons shall meet flight crew and flight controller requirements and shall be provided to the JSC ISS crew training coordinator.  Training records shall be maintained and made available to NASA.  After each training session, feedback is required to be gathered and used to improve the training process.  

The contractor shall operate and maintain the OSP trainers and simulators and assure that the proper avionics reconfiguration products are available for training sessions.  When required, the contractor shall provide flight specific training feasibility assessments in support of defining mission specific production schedules and planning.  Additionally, the contractor will provide on-call simulator support for OSP missions.

The contractor shall plan and implement a training and certification program for all ground operations personnel engaged in the inspection, test, checkout, and operations of all assigned flight hardware, GSE, facilities, facility systems, and equipment.   The contractor shall provide this training in accordance with KHB 1710.2, KSC Safety Practices Handbook, KHB 3410.1 Implementing Instructions for KSC Systems, Safety and Skills Training and for Certification of Personnel and the Ground Operations Training Plan.  The contractor shall enter and update ground operations training data into the KSC Training and Certification record System (TCRS) PM50 for all personnel trained

The contractor shall also train and certify the OSP launch operations personnel for countdown activities, including launch simulations, contingency operations (launch, landing and recovery), and emergency preparedness.

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-017, OSP Mission Operations Training Development and Support Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-021, OSP Crew Training Catalog Inputs

· 1032OP-050, OSP Mission Operations Training Records

· 1032OP-035, OSP Flight Operations Curriculum, Lesson, and Instructor Feedback 

· 1032OP-052, OSP Certification Guides

· 1032OP-037, OSP Crew Training Materials 

· 1032OP-039, OSP Flight Controller Training Materials

· 1032OP-031, Ground Operations Training Plan

· 1032OP-064, OSP Training Capability Plan

3.12 Sustaining Engineering (WBS 1.3.2.x.12) 

The Contractor shall perform all engineering analysis, design, development, test, checkout, evaluation, manufacture, assembly, integration, qualification and certification necessary to maintain and operate the OSP system; identify and mitigate anomalies or deficiencies in the OSP system design or its operation; implement approved upgrades to the baseline hardware, software, facilities, and operations.  The Contractor shall maintain engineering skills, data, drawings, analytical tools for predicting or evaluating system performance, documentation, and technical skills necessary to perform sustaining engineering of OSP related hardware and software including facilities and ground support equipment.  The Contractor shall sustain the as-certified engineering baseline, including but not limited to:  product specifications, drawings, software and firmware version descriptions, design definitions and data books, manufacturing, repair, and acceptance testing requirements, standards, and procedures and controlled or critical processes.  The Contractor shall be responsible for all document maintenance required to reflect any changes to the engineering baseline, internal and external interfaces, certified performance specifications capabilities and constraints or operational characteristics resulting from activities related to sustaining engineering.  Documents shall include but are not limited to design drawings, analysis, development and verification specifications, and training manuals.  Documentation shall be kept up to date in an electronic format compatible with commercial software, in a configuration-controlled system with routine backup data files to ensure no loss of data.
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032SE-063, Sustaining Engineering Plan and Reports

3.13 Transition of Operational System (WBS 1.3.2.x.13)

 The contractor shall develop, update, and implement a plan for the efficient transition of the OSP system and associated supporting systems to either another operations contract or contractor at either the end of the base contract period of performance or upon the completion of either of the proposed options.  Timing of the transition will be at the discretion of the Government. The Contractor shall tailor the elements of the model SOW/WBS in the plan to ensure all elements of the OSP are identified and transitioned appropriately.  The contractor shall identify and provide to NASA at the end of contract all data, software, documentation (including associated S/W documentation with sufficient detail to transition S/W containment /maintenance), facilities, and equipment required to support the sustaining engineering and continued safe operation of the OSP through the completion of its expected life cycle. 

The Contractor shall base its plan on the expectation that the life of OSP will continue until at least the end of FY2020. The Contractor shall be responsible for the acceptable disposal or long-term storage of all items not transferred.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032MA-031, Plan for Transition of OSP System to Operations  
3.14 Spacecraft and Spaceflight Systems (WBS 1.3.2.x.14)

The Contractor shall specify, produce, and deliver certified flight system designs and accepted flight articles that function as an integral part of the OSP system and the ISS accommodations for the system, and provide supporting data necessary to integrate flight articles into the OSP system and accomplish the Program’s Level I and Level II requirements.  The Contractor shall specify, produce, and deliver integration testing assemblies and flight test articles necessary to implement the Master Verification Plan.  
The Contractor shall develop, update and implement the following Data Requirements Docs:

· 1032CM-001, Deviation/Waiver Request

· 1032CM-002, Engineering Change Proposals and Associated Documentation

· 1032CM-013, Specification and Drawing Trees

· 1032CM-016, Product Definition Data and Associated Lists

· 1032CM-017, Acceptance Data Package

· 1032CM-019, Modification Kit Instructions (MI’s) and Installation Notice Cards (INC’s)

· 1032SE-021, Interface Control Document (ICD)

· 1032SE-022, Interface Requirements Documents (IRD)

· 1032SE-025, Requirements Traceability Matrix (RTM)

· 1032SE-026, System Engineering Management Plan (SEMP)

· 1032SE-031, Trade Studies and Special Studies Report

· 1032SE-038, Electrical Power and Energy Management Report

· 1032SE-039, Electrical System Analyses Report

· 1032SE-040, Data Handling and Software Systems Analysis Report

· 1032SE-041, Electromagnetic Effects System Control Plan

· 1032SE-042, Margins Management Plan

· 1032SE-043, Guidance, Navigation, and Control System Design Document

· 1032SE-045, Radio Frequency Communication System Analysis and Studies

· 1032SE-046, Instrumentation Program and Command List Specification

· 1032SE-048, Mass Properties Report

· 1032SE-050, System Error Budget

· 1032SE-051, Mass Properties Control Plan 

· 1032SE-052, Design & Procedural Standards Manual (Document Tailoring)

· 1032SE-053, Human Rating Definition Document

· 1032SE-054, Ionizing Radiation Control Plan

· 1032SE-056, Natural Environment Definition Document

· 1032SE-057, Avionics Systems Functional Decomposition

· 1032SE-060, Design Reference Mission (DRM) Analysis Document

· 1032SE-061, OSP to Mission Control Center Interface Control Document

· 1032SE-063, Sustaining Engineering Plan and Reports

· 1032SE-065, System Integrated Performance Analysis (SIPA)

· 1032SE-066, Integrated Spacecraft Performance Analysis

· 1032SE-070, Requirements Analysis Document (RAD)

· 1032SE-072, System Connectivity Diagrams & End-to-End Functional Schematics

· 1032SE-073, Cable/Wire Design and Control Requirement Document for Electromagnetic Compatibility (EMC)

· 1032SE-075, Electromagnetic Effects Design Analysis Report

· 1032SE-076, Requirements for Control of Electromagnetic Interference Characteristics of Subsystems and Equipment

· 1032SE-077, Electrostatic Discharge (ESD) Control Plan

· 1032SE-078, Interface Control Plan

· 1032SE-079, Integrated Health Management Design Analysis and Report

· 1032SE-080, Integrated Health Management Development Plan

· 1032SE-081, Integrated Health Management Analysis and Reports

· 1032SE-082, Ionizing Radiation Analysis Report

· 1032SE-084, OSP Program Lightning Protection Plan (LLP)

· 1032SE-086, Preliminary System/Segment Design Definition Document

· 1032SE-087, OSP Nomenclature Plan and List

· 1032SE-088, OSP Program Specifications

· 1032SE-089, Meteoroid and Orbital Debris System Design Risks

· 1032SE-091, Fluid Filled Tank Description

· 1032SE-095, Spacecraft Ventable/Non-Ventable Volumes

· 1032DE-023, EEE Nonstandard Parts Approval Request

· 1032DE-024, Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan

· 1032DE-025, Communications & Tracking Analyses and Measurements Documentation

· 1032DE-026, Structural Assessment Plan

· 1032DE-027, Structural Dynamics Analyses, Loads, and Models Documentation

· 1032DE-029, Structural Strength and Fatigue Analysis Reports

· 1032DE-030, Thermal Design Databook

· 1032DE-031, Fracture Control Plan

· 1032DE-032, Fracture Control Reports 

· 1032DE-035, As-Designed EEE Parts List

· 1032DE-036, Crew Survival Design Engineering Data

· 1032DE-037, Flight Design Handbook

· 1032DE-038, Aerodynamic and Aerothermal Environment Databook 

· 1032DE-039, Mechanical Analysis Data

· 1032DE-040, Mechanism Performance Assessment Plan 

· 1032DE-045, Propulsion System Analyses, Models, and Reports

· 1032DE-046, As-Built Parts List

· 1032DE-047, Crew Systems Management Plan

· 1032DE-048, Environmental Control and Life Support (ECLS) Design Document
· 1032DE-049, Electrical, Electronic, and Electromechanical Parts Application Analysis

· 1032DE-051, Subsystem Data Book  

· 1032LS-014, Logistics Support Analysis

· 1032LS-016, Recommended Spare Parts List

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-014, Major Review Documentation

· 1032MA-020, Data Accession List

· 1032MA-029, OSP Imagery Plan

· 1032MP-008, Contamination Control and Implementation Plan (CCIP)

· 1032MP-009, Materials and Processes (M&P) Selection, Implementation, & Control Plan

· 1032MP-010, Material Usage Agreements (MUA)

· 1032MP-011, Materials and Processes Identification and Usage List (MIUL)

· 1032MP-012, Manufacturing and Assembly Plan

· 1032MP-013, Nondestructive Test Plan (NDT)

· 1032SW-002, Software Development Plan
· 1032SW-009, Software Configuration Management Plan
· 1032SW-010, Software Data Dictionary
· 1032SW-011, Software Design Description
· 1032SW-012, Software Test Plan
· 1032SW-013, Interface Design Description
· 1032SW-014, Monthly Software Metrics Report
· 1032SW-015, Software Requirements Specifications
· 1032SW-016, Interface Requirements Specification
· 1032SW-018, Software Maintenance Plan
· 1032SW-019, Software Test Description
· 1032SW-020, Software User Manual
· 1032SW-021, Software Version Description
· 1032SW-022, Software Test Report
· 1032SW-023, Software Inspection/Peer Review Report
· 1032SW-024, Software Utilization List
· 1032VR-008, Certification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specification Document (VRSD)

· 1032VR-012, Certification Approval Request

· 1032VR-013, Test Plans

· 1032VR-014, Master Verification Plan (MVP)

· 1032VR-015, Verification Reports

· 1032VR-016, Verification Requirements Compliance Document (VRCD)

· 1032VR-017, Test Procedures
3.14.1 Spacecraft Analysis and DDT&E (WBS 1.3.2.x.14.1)

The Contractor shall deliver certified designs and supporting engineering for OSP flight articles and flight test articles that function as an integral part of the OSP system designs and operations.  

The Contractor shall perform SE&I activities for the flight articles and flight test articles as described in section 3.2.  The Contractor shall allocate and derive specifications for the design of flight articles and flight test articles.  The Contractor shall define the assemblies, systems, subsystems, and components.  The Contractor shall perform and report analyses and development testing to determine the most suitable designs.  The Contractor shall provide design definition data in the System Design Definition Document DRD and subsystem data in the Subsystem Data Book.
The Contractor shall plan and perform test and verification activities to certify the design from components through assemblies in accordance with OSP-PLAN-023 OSP, System Verification Plan, OSP-DOC-047 Environmental Qualification and Acceptance Test Requirements, and the Contractor-developed test and verification plans and requirements. The Contractor shall perform a Spacecraft Integrated Performance Assessment.  

The Contractor shall perform DDT&E for spacecraft and other flight article avionics and flight software, structural and thermal protection systems, mechanisms, environmental and thermal control systems, guidance and navigation systems, flight control systems, propulsion and power systems, and crew systems.  The Contractor shall comply with the requirements specified in NPD 2570.5 C, NASA Radio Frequency Spectrum Management for the OSP Spacecraft.  The Contractor shall provide an Avionics Systems Functional Decomposition, Systems Design Definition Document, and Instrument Program and Command List Specification.  The Contractor shall prepare a Mission Analysis and Flight Design Document.  The Contractor shall perform the aerodynamic and aerothermal environment analyses to determine operational performance requirements and constraints to include in natural environment models, environmental measurements (on-orbit and ground support), environmental forecast, display and archiving.  The Contractor shall define electrical power quality and interface requirements and requirements for installing cabling, wire harnesses and other electrical accessories with the spacecraft electrical power system.  The Contractor may use as guidance the Electrical Design Requirements for Electrical Equipment Utilized on the Space Shuttle and Electrical Wire Harnesses and Coaxial Cables.  The Contractor shall document and deliver crew systems management plans.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for the DDT&E of the OSP spacecraft, spaceflight systems, assemblies, and components.
3.14.2 Flight System Integration Testing Assemblies (WBS 1.3.2.x.14.2)

The Contractor shall develop and implement a plan for producing integration testing assemblies utilizing unit and assembly level test articles and OSP-unique test support articles within integration testing assemblies, interface checkout units, simulators, mockups or facilities.  Integrated testing assemblies may be developed to serve any or all of the following purposes:  integrated verification; hardware/software integration; physical or functional integration; integrated electrical, electronics, or structural analogs; recertification of hardware or software; development or validation of flight or ground operating or maintenance tasks and procedures; operations or anomaly resolution support; or flight or ground crew training activities.  Integrated testing assembly and test article utilization planning shall be included in master verification plans.  

The Contractor shall establish the requirements and perform the design, development, integration, testing, and evaluation activities unique to delivery and certification of integration testing assemblies and associated unique tooling, fixtures and support and test equipment.  The Contractor shall manufacture and assemble the integration testing assemblies in accordance with a Manufacturing and Assembly Plan.  The Contractor shall include plans for sustaining the design and maintaining the integration testing assemblies through their proposed life, including delivery of the spare parts and repair materials necessary to maintain integration testing assemblies in accordance with the Recommended Spare Parts List.  The Contractor shall include appropriate integration testing assemblies and supporting documentation in transition plans.

The Contractor shall retain all test articles and OSP-unique test support articles used for design development, qualification, and formal verification testing, demonstrations, design inspections, and analytical model validation in bonded storage while not used for authorized work.  The Contractor shall obtain written permission from the COTR before disposing of or scrapping test articles or utilizing qualification test articles for purposes other than qualification or recertification of the article’s design.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for producing and testing integration testing assemblies.
3.14.3 Spacecraft Development Flight Test Articles(s) (WBS 1.3.2.x.14.3)

The Contractor shall deliver the accepted development flight test articles(s) and associated support and test equipment needed to accomplish the objectives of the Flight Test and Evaluation Plan.  The Contractor shall establish the requirements and perform the design, development, integration, testing, and evaluation activities unique to delivery and certification of development flight test articles(s) and associated unique tooling, fixtures and support and test equipment.  The Contractor shall manufacture and assemble the spacecraft development flight test articles(s) in accordance with a Manufacturing and Assembly Plan.  The spacecraft development flight test articles include but are not limited to spacecraft systems, abort or escape systems, major launch or non-flight interfaces, and the spare parts and repair materials necessary to maintain test articles and equipment in accordance with the Recommended Spare Parts List.  The standards and data requirements documents associated with qualification test articles shall apply to flight test articles.  Flight test articles that will be operated by an on-board crew shall be human rated.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling, or fixtures required to accomplish the objectives of the Flight Test and Evaluation Plan as needed.
3.14.4 Spacecraft Production Vehicle(s) (WBS 1.3.2.x.14.4)

The Contractor shall deliver the accepted flight articles needed to perform each full mission cycle from launch through recovery, including but not limited to spacecraft, abort or escape components, limited life and expendable article replacement units, and the spare parts and repair materials necessary to maintain flight articles in accordance with the Recommended Spare Parts List.  The Contractor shall manufacture and assemble the flight articles(s) and associated unique tooling, fixtures and support and test equipment in accordance with a Manufacturing and Assembly Plan.

The Contractor shall plan and perform the in-process and post-production inspections and tests of flight articles and their interfaces necessary to support Government acceptance and post-delivery checkout consistent with product assurance plans and qualified acceptance test procedures.  The Contractor shall perform acceptance testing in accordance with OSP-DOC-047 Environmental Qualification and Acceptance Test Requirements and the Contractor’s test and verification plans and requirements

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for producing and testing mission-cycle flight articles.
3.14.5 ISS Adapter(s) and Accommodations (Spacecraft to ISS) (WBS 1.3.2.x.14.5)

The Contractor shall deliver Government-accepted flight hardware that attaches to or integrates with ISS and stays with ISS through multiple OSP mission cycles to accommodate joint OSP-ISS operations including but not limited to mating adaptor(s), navigation aids, limited life replacement units, and the spare parts and repair materials necessary to maintain flight articles in accordance with the Recommended Spare Parts List.  The Contractor shall manufacture and assemble the spacecraft-to-ISS adaptor(s) and any items necessary to accommodate OSP-ISS joint operations to be integrated aboard ISS in accordance with a Manufacturing and Assembly Plan.

The Contractor shall produce and deliver flight support equipment and associated data as needed to support the launch, assembly aboard ISS, and activation of ISS adaptor(s) and accommodations.

The Contractor shall plan and perform the in-process and post-production inspections and tests of flight articles and their interfaces necessary to support Government acceptance and post-delivery checkout consistent with product assurance plans and qualified acceptance test procedures.  

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling, or fixtures required for producing and testing ISS adapter(s) and accommodations. 

3.15 Ground Processing Systems and Maintenance (WBS 1.3.2.x.15)

The contractor shall design, develop, modify, operate, and maintain ground processing and support equipment hardware and software required for ground operations including the following activities: planning and preparation; transportation and handling; maintenance and refurbishment; test and checkout; flight crew equipment processing; systems servicing; integrated launch complex activities; final launch preparations; launch countdown; and landing and recovery operations

The contractor shall provide planning, analyses, requirements definition, design, design monitoring, procurement, fabrication, implementation, surveillance, activation and validation testing, certification, and required hardware and software documentation during acceptance, modifications and development of new ground processing systems, and support equipment.  The contractor shall design and implement systems to facilitate contingency operations (e.g. hurricane, severe weather, off-nominal landings).  The contractor shall utilize process engineering and human factors engineering tools and techniques in the development of systems, GCMS, and support equipment hardware and software to maximize ground and flight personnel safety and reduce operations costs.  The Contractor shall utilize a system to document, track, and resolve equipment problems and anomalies as specified in 1032RM-014 Problem Reporting and Corrective Action (PRACA) System and Trending.

The contractor shall schedule and perform ground systems and equipment maintenance and modifications to meet program milestones and avoid impacts to ground and launch operations. 

The contractor shall perform real property management, including input to the KSC Space Management Database and the implementation of modifications using KSC Form 21-319 Engineering Support Request, per the requirements of KHB-1200.1, Facility Systems and Equipment Management Handbook.  The Contractor shall update the KSC Equipment Database for changes to ground systems equipment per TR-1287, KSC Support Equipment List by Title Number.  
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-025, Flight and Ground Systems Computer Models and Simulations

· OP-032, Ground Turnaround Assessment Plan
· 1032OP-045, Ground Systems Handover to Operations and Maintenance Packages
· 1032OP-063, Support Requirements Documentation
3.15.1 Facility (WBS 1.3.2.x.15.1)

Processing and support facilities are covered under SOW Section 3.17.3.

Facility maintenance is covered under SOW 3.15.7 Ground Systems Maintenance.
3.15.2 Facility Systems (WBS 1.3.2.x.15.2)

Processing and support facilities systems are covered under SOW Section 3.17.3.

Facility systems maintenance is covered under SOW 3.15.7 Ground Systems Maintenance.
3.15.3 Support Equipment (WBS 1.3.2.x.15.3)

The Contractor shall provide support equipment (e.g. Ground Support Equipment, Flight Support Equipment,Test Equipment) required to develop and produce OSP systems and to conduct OSP ground operations.  

The Contractor shall develop requirements, define the implementation approach, and implement the design, construction, activation, and acceptance for new and existing support equipment utilized for OSP ground processing

The Contractor shall design support equipment delivered to NASA or used in NASA facilities in accordance with NASA Standard 5005 and KHB 1700.7.

The Contractor shall identify requirements for modifications to existing support equipment and fabrication of new support equipment.  The Contractor shall develop and implement the processes to provide, activate, and validate the support equipment prior to OSP ground and launch operations.

The Contractor shall develop and maintain a list of Program support equipment, its location, and processing requirements. The Contractor shall also update the KSC Equipment Database for changes to ground systems equipment. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-030, Support Equipment Utilization List 

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan, and Report 

3.15.4 Ground Checkout and Monitoring System (WBS 1.3.2.x.15.4)

The Contractor shall provide a Ground Checkout and Monitoring System (GCMS) to conduct OSP ground operations. The Contractor shall develop requirements, define the implementation approach, and implement the design, fabrication/assembly, activation, and acceptance for the GCMS to be utilized for OSP ground processing and document in the Ground Systems Requirements Document, Implementation Plan, and Report (1032OP-046).  The Contractor shall provide the approach for monitoring the ground systems and spacecraft health and status with the GCMS.  The Contractor shall provide data archival and real-time data retrieval capabilities with the GCMS.  The Contractor shall design and implement the GCMS to provide checkout, control, and monitoring capabilities for the safe processing of the spacecraft and ground systems during ground and launch operations. 

The Contractor shall include in the Interface Requirements Specification (1032SW-016) the interface between the GCMS and the LSP provided launch control system(s) and the MCC.
3.15.5 Ground Systems Software (WBS 1.3.2.x.15.5)

The Contractor shall provide, implement, update and maintain Ground Systems Software to conduct OSP ground processing, launch and mission operations. Contractor shall design the software for ease of maintenance and commonality with flight software routines where feasible to reduce overall software life-cycle costs. 

The Ground Systems Software development, certification, implementation and maintenance plans, processes and products are covered in SOW 3.2.5.

The Contractor shall provide, implement, update and maintain the Ground Systems Software for the interface between the GCMS and the LSP provided launch control system(s) and with the MCC.
3.15.6 Ground Systems Test, Verification, Qualification, Certification (WBS 1.3.2.x.15.6)

The Contractor shall develop and implement the approach, requirements, implementation strategies and associated test documentation for testing, verifying, qualifying, and certifying ground systems hardware and software in support of ground and launch operations.  The contractor shall document this activity in the Master Verification Plan (1032VR-014).

3.15.7 Ground Processing System Maintenance (WBS 1.3.2.x.15.7)

The Contractor shall maintain the Program utilized facilities, facility systems, support equipment, and the GCMS. 

The contractor shall provide a maintenance plan and an operations and maintenance documentation plan for the Program ground systems and equipment and periodically report the maintenance condition of the Program assets.  

The Contractor shall apply Reliability Centered Maintenance (RCM) strategies to maintain the hardware and software of Program utilized facilities, facility systems, support equipment, and the GCMS.  The Contractor shall manage and perform maintenance per the requirements of NPG 8831.2, Facilities Maintenance Management.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-024, Ground Systems Hardware Ground Processing Maintenance Plan & Report
· OP-032, Ground Turnaround Assessment Plan
· 1032OP-055, Operations and Maintenance Documentation Plan

3.15.8 Ground Systems Spares and Repair Parts (WBS 1.3.2.x.15.8)

The Contractor shall provide the hardware and materials necessary to maintain and repair Program utilized facilities, facility systems, support equipment, and the GCMS, including spares and repair parts identified by the Logistics Support Analysis (1032LS-014).
3.15.9 Storage (WBS 1.3.2.x.15.9)

The Contractor shall implement the approach, requirements, and implementation strategies identified in the ILSP (1032LS-012) for the tracking and storage of flight and ground hardware, systems, and logistical spares.
3.15.10 Ground Systems Infrastructure & Integration Support (WBS1.3.2.x.15.10)

The Contractor shall develop, update, and implement a plan to perform coordinated ground systems activities (e.g., work control and scheduling; anomaly resolution and reporting; trending; contamination control; outage coordination and implementation; calibration and lab support; communications, data systems, custodial, and modification planning and implementation).  

Ground systems utilization, integration planning and coordination are covered under SOW 3.9.1 Planning and Preparation. 
· OP-032, Ground Turnaround Assessment Plan
3.16 Mission Operations Systems and Support Equipment                 (WBS 1.3.2.x.16, WBS 1.3.2.x.16.1)

The contractor shall coordinate with appropriate NASA and external organizations to provide the capability to monitor and control the OSP during all mission phases into the existing JSC MCC.   The contractor shall develop and support planning systems and flight controller discipline applications, as necessary.   The contractor shall develop systems for OSP flight design and reconfiguration for OSP mission operations support. 

The contractor shall develop, test, document, sustain and maintain configuration control of OSP-unique flight design and analysis software and necessary hardware to run that software.  The contractor shall use COTS hardware, COTS or open operating systems, and COTS applications packages for common general functionality, such as database support.  The contractor shall provide strict configuration management control for the hardware and software systems.  The software shall be managed in a manner similar to flight software and flight software DRDs shall apply to this software.  The contractor shall assure that all operators of the software are certified and that the data administration procedures for the platform are documented.  

All hardware, associated software and documentation with sufficient detail to turn over S/W containment /maintenance shall be provided to NASA at the end of contract.

The contractor shall document, sustain and maintain configuration control of any unique OSP flight systems operations user application software, including software used in support of systems flight design, analysis, planning, training, and flight control.  

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-049, OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD)

· 1032OP-058, Systems Consumables Product Handbook

· 1032SE-061, OSP to Mission Control Center Interface Control Document (ICD)

· 1032OP-065, Integrated Flight Loads (IFLs) and Software Packages 
3.17 FacilitiEs and Facility Systems 

The Contractor shall provide or arrange for use of all facilities and facility systems required during all phases of the OSP Program.  The Contractor shall construct or procure new facilities or shall convert, and/or modify existing facilities and facility systems as required.  

The Contractor shall develop requirements, define the implementation approach, and implement the design, site planning/preparation, construction, activation, and acceptance for new and existing facilities and facility systems.  These requirements include, but are not limited to, the installation or upgrade of electrical, mechanical, hydraulic or pneumatic systems required to support assembly, testing, ground processing, and operations.  The Contractor shall include in the design and implementation the general characteristics, performance, design and modification/construction, safety, reliability, maintainability, and quality assurance requirements for facilities and related facility systems. The Contractor shall provide all material and resources needed to build new and/or modify existing facilities and shall perform all testing, outfitting, equipment acquisition/modernization, maintenance and verification on all required facilities and facility systems.  

Where practical the Contractor shall integrate facilities to perform multiple program activities (e.g. using test facilities as training facilities).  

The Contractor shall include efforts required to utilize existing government facilities (as part of GTA management) and industry facilities. The Contractor shall identify all Government facilities (excepting the LCs) and equipment required to support the testing, validation, verification, and certification, efforts, and identify the risks of using government facilities to include mitigation plans.

The Contractor shall develop, update, and implement a Facilities Construction Plan and Report that defines the approach, processes, and detailed integrated scheduling for the construction and modification of required facilities and facility systems.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032LS-015, Facilities Construction Planning and Reporting

3.17.1 Industrial Facilities and Facility Systems (WBS 1.3.2.x.17)

The contractor shall construct, procure, convert, and/or expand Government and Industry manufacturing facilities and facility systems utilized to develop, and manufacture and test the OSP. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032MA-024, Cost Analysis Requirements Description (CARD)

· 1032MA-023, Life Cycle Cost Estimates

· 1032MP-012, Manufacturing & Assembly Plan

· 1032MP-009, Materials & Processes (M&P) Selection, Implementation, and Control Plan
3.17.2 Test and Verification Facilities and Facility Systems (WBS 1.3.2.x.2.5,WBS 1.3.2.x.19.1, WBS 1.3.2.x.19.2)

The contractor shall develop, update, and implement plans and requirements for the modification of facilities and facility systems necessary to support flight test activities.  

The Contractor shall document overall facility plans and requirements in the Master Verification Plan. Details of the required flight and test facilities and systems shall be documented in the Test and Evaluation Plan. 

The contractor shall obtain and schedule existing facilities required for testing Spacecraft segment and subsystem EDUs.  The Contractor shall include efforts required to utilize existing testing facilities at Government and industry facilities, as needed. (WBS 1.3.14) 

3.17.3 Ground Processing Facilities (WBS 1.3.2.x.15.1) and Facility Systems (WBS 1.3.2.x.15.2)

The Contractor shall provide processing and support facilities and facility systems to conduct OSP ground operations and ground processing logistics (including warehousing, depot services, on and off equipment maintenance, and office space for personnel supporting ground operations activities).  

For facilities located on government property, the Contractor shall design, construct, activate, validate, and manage facilities and facility systems per the requirements of NPG 8820.2, Facility Project Implementation Handbook.  The Contractor shall provide modifications that are required to extend the life of existing Government facilities, or any portion of a facility, including associated facility systems, which in their current state, have a life expectancy of less than that required for the operational life of the OSP.

Ground processing facilities and facility systems are defined as Conventional (Institutional or Support) or Non-conventional. Conventional facilities include office buildings, laboratory buildings, auditoriums, warehouses, shops, utility systems, and other facilities whose structures can be characterized as having well-established industry derived design and construction practices and standards. The characterization of a facility as a conventional facility may require more stringent standards or specifications for non-conventional attributes within the facility or due to adjacent operations and hazardous processing.  Non-conventional facilities and facility systems are those that are program/project oriented and include test stands, launch complexes, operational facilities, and special purpose facilities whose attributes can be characterized by unusual circumstances such as hazardous propellants, high pressure gas distribution, crane handling operations, explosive safety quantity distance requirements, and general hazardous processing operations.
For conventional facilities and facility systems the Contractor shall use industry, code and regulatory referenced requirements and practices. For all non-conventional facilities and facility systems located on Cape Canaveral Spaceport the contractor shall design facilities in accordance with KSC-DE-512-SM, sections 3.3, Facility and Facility Systems General Design Requirements Document including Governmental specifications, standards, drawings, handbooks, technical manuals and reports, procedures, technical instructions, other related publications and non-governmental industry related standards and references for all facilities and facility system related design, modification and new construction requirements.  
The Contractor shall develop requirements, define the implementation approach, and implement the design, construction, activation, and acceptance for new and existing facilities utilized for OSP Ground Processing in the Ground Processing Systems Plan and in the Ground Systems Requirements Document, Implementation Plan, and Report. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report

· 1032OP-044, Ground Facilities and Equipment Utilization Plan and Report
3.18 Training Systems and Support Equipment (WBS 1.3.2.x.18) 

The contractor shall provide and maintain the training systems and support equipment to conduct support crew, flight crew and flight controller training for OSP spacecraft.  The contractor shall coordinate with the LSP and the ISS contractor(s) to define and provide training systems to support any OSP/ELV or OSP/ISS integrated training necessary.  The contractor shall coordinate with appropriate NASA and external organizations for incorporation of these capabilities into facilities and systems.  If required, training facilities shall be provided in accordance with SOW Section 3.17.  Development of training systems shall be accomplished using structured design reviews with NASA approval. Delivery and installation of all training systems shall be coordinated with NASA.  The OSP contractor shall maintain all provided training hardware and software.

3.18.1 Crew & Flight Controller Training Systems & Equipment (WBS 1.3.2.x.18.1)

The contractor shall provide OSP simulator(s) / mock-up(s) (including mating adaptor) with the appropriate internal and external physical dimensions, interfaces as required to perform engineering evaluations, crew and operational training. The simulator(s) / mock-up(s) shall include the capability to simulate the following with high fidelity: nominal and malfunction system responses to crew actions; physical dimensions of the spacecraft for ingress, egress, flight crew equipment and stowage tasks; and EVA and robotic tasks as required by the OSP system.   These facilities will reside at JSC and in existing training facilities where possible.  

The contractor shall maintain the simulator(s) / mock-up(s) and ensure their readiness as required for crew and flight controller training and in the correct configuration for each simulation.  

The contractor shall also provide other trainers such as part-task trainers, computer-based training, or ELV escape trainers, as required to assure that the crew and flight controllers are trained for their flights.   All CBT shall be compatible with NASA standard workstation hardware and software and the ISS Station Support Computers if it is to be used onboard.  The contractor shall deliver the trainers and maintain as necessary. 
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-017, OSP Mission Operations Training Development and Support Plan

· 1032SE-021, Interface Control Document
3.18.2 Ground Operations Training Facilities & Equipment (WBS 1.3.2.x.18.3)

The contractor shall develop, implement, and maintain the ground operations facilities (see SOW Section 3.17.2 for development and implementation of facilities) and equipment required to train and certify the ground operations personnel for pre-launch processing, launch operations, and post-flight operations.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-031, Ground Operations Training Plan  
3.19 Flight Test Systems, and Support Systems (WBS 1.3.2.x.19)

The contractor shall develop, update, and implement requirements for ground support, monitoring, and control systems specifically required for flight test activities.  These systems may include ground/airborne support systems, support equipment, and/or mission control centers, control rooms, and other monitoring systems.  This effort shall include the development of appropriate data links, communication systems, and data processing algorithms and displays required for test.  
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032VR-014, Master Verification Plan

· 1032VR-011, Requirements and Specification Document
3.19.1 Facilities (WBS 1.3.2.x.19.1)

Refer to SOW Section 3.17.2.

3.19.2 Facility Systems (WBS 1.3.2.x.19.2)

Refer to SOW Section 3.17.2.
3.19.3 Support Systems (WBS 1.3.2.x.19.3)

The contractor shall refine and update plans and requirements for the development and/or modification of support equipment necessary to support flight test activities.  These might include ground or airborne equipment necessary to flight support test.  The contractor shall implement support systems plans in preparation for flight activities.
3.19.4 Control Rooms and Monitoring Systems (WBS 1.3.2.x.19.4)
The contractor shall develop, update, and implement requirements for the modification of mission control centers, control rooms, data links, and other monitoring systems necessary to support flight test activities.  The requirements include analyses of command and telemetry interfaces, real-time processing and displays, and post-test processing capabilities and algorithms.  The contractor shall implement control room and monitoring systems plans in preparation for test activities. 

Statement of Work

Option Period(s)

4.0 INTRODUCTION

This Statement of Work (SOW) serves to continue the Orbital Space Plane (OSP) program from the successful demonstration of a CTV capable space transportation system into a sustaining engineering, maintenance and mission operations Option period.  The Contractor shall plan for a flight rate of four missions to the ISS per option period.  
The overriding requirements will continue to be the OSP Level I and II Requirements as defined in OSP-DOC-001 OSP Level I Requirements, Program Interpretation Document and MSFC-RQMT-3360 OSP Level II System Requirements Document, respectfully. 

4.1 
Objectives

During each option period, the OSP system will continue to provide NASA with a safer, more reliable, space transportation capability for supporting routine ISS crew rotation as required, and crew rescue with emergency return to Earth if required. The Contractor will provide the necessary management to sustain and operate the OSP system consistent with all Level I / II Requirements and performance specifications on schedule and within the approved budget. 

The Contractor shall be responsible for all phases of sustaining engineering, maintenance and operation of the OSP spacecraft and associated ground and flight hardware during each option period.  The Contractor will continue work with the ISS, Launch Services Program (LSP), and Space Shuttle Program (if necessary) to ensure total integration of the OSP system into existing systems, processes, facilities, and operations as applicable and where appropriate.  The Contractor shall be responsible for all aspects of the OSP spacecraft. 

The Contractor shall be ready to support the execution of a complete transition to another contractor or contractor team at the conclusion of the option period.
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(3.2.5.2.1, 3.2.5.3)

	SSP 30242; Revision F

July 31, 2002
	Space Station Cable/Wire Design and 

Control Requirements Electromagnetic Compatibility

(3.2.4.1.8)

	SSP 30243; Revision G

July 31, 2002
	Space Station Requirements for Electromagnetic

 Compatibility (3.2.4.1.7, 3.2.5.1)

	SSP 30245; Revision E

October 15, 1999
	Space Station Electrical Bonding Requirements

(3.2.5.2.2, 3.2.5.2.3, 3.2.5.9.3)

	SSP 30263-004; Revision M

July 19, 1999
	DC-to-DC Converter Unit (DDCUI) Standard 

Interface Control Document

	SSP 30426; Revision D

May, 1994
	Space Station External Contamination Control

Requirements (3.2.5.9.2, 3.2.5.11)

	SSP 30482; Revision C

July 07, 1997
	Electrical Power Specifications and Standards 

Volume 1: EPS Electrical Performance Specifications

 (3.2.4.2.3, 3.2.4.3.1)

	SSP 30558; Revision C

November, 2001
	Fracture Control Requirements for Space Station

(3.2.14.22)

	SSP 41000; Revision AM

June 30, 2003
	International Space Station System Specification

(1.2, 3.2.1.8)

	SSP 41015 Part 2; Revision E

October, 1998
	Common Hatch And Mechanisms To Pressurized 

Elements Interface Control Document (3.2.3.3.3.1)

	SSP 41148; Revision D

September 30, 1998
	Active Common Berthing Mechanism to Passive 

Common Berthing Mechanism Interface Control

Document, Part 1 (3.1.2.1.2, 3.2.3.3.3)

	SSP 41175-02; Revision H

March 1, 2003
	Software ICD, Station Management and Control to 

ISS, Book 2 General Software Interface Requirements

(3.2.7.1.1.2, 3.2.7.3)

	SSP 50005; Revision C

December 15, 1999
	International Space Station Flight Crew Integration

Standard (NASA-STD-3000/T)

(3.2.14.27)

	SSP 50036; Revision C

May, 2003
	Microgravity Control Plan

(3.2.5.5.1.1, 3.2.5.5.1.2)

	SSP 50038; Revision B

September, 2000
	Computer Based Control System Safety Requirements

 (3.2.14.21)

	SSP 50309; Revision, Basic

February, 2000
	Space Station Program Node 3 to Habitation Module

 Interface Control Document, Part 1 (3.2.4.3.1)

	SSP 52051; Revision Basic

October 5, 2001
	User Electrical Power Specifications and Standards 

Volume 1: 120 Volt DC Loads

 (3.2.4.2.4, 3.2.4.2.6, 3.2.4.2.7, 3.2.4.2.8)

	SSQ 21635; Revision D

June 16, 1995
	General Specification for Connectors and Accessories, 

Electrical, Circular, Miniature, IVA/EVA/Robot 

Compatible, Space Quality (3.2.4.1.2)

	SSQ 21652; Revision F

February, 2002
	Wire, Electric, Silicone Insulated, Nickel Coated Copper,

 Space Quality, General Specification For (3.2.4.1.6)

	MSFC-RQMT-3353

July 1, 2003
	Natural Environments Description Document (3.2.3.4) 

	OSP-DOC-047
	Environmental Qualification and Acceptance 

Testing Requirements 

	OSP-DOC-048
	Problem Reporting and Corrective Action 

Requirements for the Orbital Space Plane Program

	OSP-PLAN-010
	OSP Program Safety and Mission Success Plan

	OSP-PLAN-008
	OSP Program Configuration Management Plan

	NPD 8700.1
	Software Independent Verification and Validation 

(IV&V) Policy

	SSP 42018; Revision D, Part 1

July 20, 1999
	International Space Station, United States On-Orbit 

to Ground (TTDRS) Interface Control Document (3.2.1.6)

	SSP 30559
	Structural Design and Verification Requirements

	SSP 30560
	Glass, Window, and Ceramic Structural Design and 

Verification Requirements

	SSP 41004; Revision D

November 8, 1996
	Common Berthing Mechanism to Pressurized Elements 

Interface Control Document, Part 1

	SSP 42004
	Mobile Servicing System (MSS) to User (Generic) 

Interface Control Document, Part 1

	SSP 50023
	Thermal Control Plan

	SSP 50200-07; Revision A,

December 1997
	Station Program Implementation Plan,

 Volume 7: Training (3.2.17)

	NASA/TM-2003-210785

 (Note 1)
	Guidelines and Capabilities for Designing

 Human Missions

	JPG 8080.5 

(Note 1)
	JSC Design and Procedural Standards Manual

	EWR 127-1

 (Note 1)
	Eastern and Western Range (EWR) 127-1 

Range Safety Requirements

	SSP 30312

 (Note 1)
	EEE and Mechanical Parts Management

 and Implementation Plan

	JSC 49774

 (Note 1)
	Standard Manned Spacecraft Requirements for Materials and Processes,

	MIL-STD-1472

 (Note 1)
	DOD Design Criteria Standard – Human Engineering

	IEEE/EIA 12207.01-19967

(Note 1)
	IEEE/EIA Standard: Industry Implementation of

 International Standard ISO/IEC 12207:

 1995 Standard for Information Technology – 

Software Life Cycle Processes – Life Cycle Data

	NASA Standard 300

(Note 1)
	Manned Systems Integration Standards

	MIL-STD-1472

 (Note 1)
	DOD Design Criteria Standard – Human Engineering


Note 1: These Applicable Documents can be tailored or used as a basis for development of documents by the Contractor per the guidelines of this SOW 

5.3 Space Shuttle Program Integration Applicable Documents

The documents in the following table are Applicable Documents for Shuttle Program Integration only (if needed), and Do Not Apply to other sections of this Statement of Work

	ICD-2-19001  
	Shuttle Orbiter/Cargo Standard Interface Control Document

	NTS-21000-SIP-DRP
	Deployable/Retrievable Type Payloads

	ICD-A-37336
	Shuttle Orbiter / Middeck Lockers Cargo

 Elements Interfaces

	IEEE/EIA 12207.0-1996  
	Industry Implementation of International Standard

 ISO/IEC 12207: 1995, Standard for Information 

Technology – Software life cycle processes

	JSC 26943  
	Guidelines for the Preparation of Payload Flight

 Safety Data Packages and Hazard Reports for 

Payloads using the Space Shuttle 

	JSC-SN-C-0005D  
	Space Shuttle Contamination Control Requirements  

	KHB 1700.7  
	Space Shuttle Payload Ground Safety Handbook   

	NSS 1740.14 
	Guidelines and Assessment Procedures for Limiting

 Orbital Debris 

	NSTS 07700 Volume XIV, Appendix 7 
	Space Shuttle Payload Accommodations, 

Extravehicular Activities

	NSTS 08117 
	Requirements and Procedures for Certification of Flight 

Readiness                                                                                                                                                                        

	NSTS 13830 
	Implementation Procedure for NSTS Payloads 

System Safety Requirements for Payloads Using the 

Space Transportation System and the International 

Space Station 

	NSTS 1700.7 
	Safety Policy Requirements for Payloads Using the 

International Space Station                                                                                         

	NSTS 18798 
	Interpretations of NSTS & ISS Payload Safety

 Requirements 

	NSTS 22254 
	Methodology for Conduct of NSTS Hazard Analyses 

	NSTS 14046
	Payload verification requirements

	NSTS 5300.4 (1D-2) 
	Space Shuttle Safety, Reliability, Maintainability and 

Quality Provisions for the Space Shuttle Program  

	NSTS 14046
	Payload verification requirements


6.0 Requirements

The Contractor shall maintain and provide the sustaining engineering necessary to continue the operation of the OSP for a total of 4 missions to ISS per year. 
6.1 Program Management (WBS 1.3.2.x.1)

The contractor shall provide planning, coordination, and surveillance of overall contract activities to ensure disciplined performance of work and timely application of resources necessary for completion of all tasks in this statement of work including, but not limited to: safety and mission assurance, programmatic and technical management reviews, certification and verification reviews, flight readiness reviews, schedules and manifests, risk management, and ground and flight operations. The Contractor shall manage all interfaces to both internal and external customers, including demonstration of Corporate commitment to the OSP Program.   These systems shall be adequate to assure the completion of all program safety, technical, schedule, and cost objectives.  Program Management emphasis should be to continually improve mission and ground safety and minimize the life cycle costs for the program.   
6.1.1 Program Administration (WBS 1.3.2.x.1.1)

The contractor shall maintain the Program/Project Management Plan as established during the base contract period. The contractor shall plan for government insight into all phases of the OSP program activities, including monitoring integration and verification adequacy, auditing the sustaining engineering process, and participating in all programmatic and technical reviews. 

The Contractor shall develop a revised task matrix keyed to their proposed Work Breakdown Structure (WBS) in sufficient detail to identify Contractor and subcontractor responsibilities.  These responsibilities include, but are not limited to: test and flight hardware / software; facilities and facilities systems; ground support hardware and software; training; mock-ups and simulators; information technology (IT); and operations.  The contractor shall maintain a program management office function to manage all technical performance, including reliability, maintainability, safety and mission assurance, logistics, cost and schedule, and data delivery requirements of the contract. Program emphasis should be to continually improve mission and ground safety and minimize life cycle costs for the program. The contractor shall maintain a work authorization document process for work subject to configuration control, i.e., flight and ground hardware and software.
The Contractor shall maintain the following Data Requirements Docs:

· 1032CD-002, Information Technology Security Plan(s) (ITSP)

· 1032MA-002, Program/Project Management Plan (PMP)

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-005, Work Breakdown Structure (WBS) & WBS Dictionary 

· 1032MA-025, Data Management Plan (DMP)

· 1032MA-026, Offsite Still Photographs, Video, and Motion Pictures

· 1032MA-030, Physical Security Plan

6.1.2 Configuration/Data Management (WBS 1.3.2.x.1.2)

The Contractor shall maintain a Configuration Management (CM) Program that is responsive to the guidelines in MSFC-STD-3394.   The contractor shall apply the CM Program to all of the following:  flight hardware,  firmware, test hardware, simulators and mock-ups, flight and ground software, facilities, and ground support equipment (that interfaces with flight hardware), including any hardware designed, manufactured, assembled, or delivered under this contract. The contractor shall maintain an internal review/audit process that assures the functionality of all interfacing organizations in the contractor’s CM Program.  The contractor shall document the audit process in its internal audit procedures and record all findings and dispositions. 

The contractor shall maintain and deliver to the government a Configuration Management Plan and a Data Management Plan that define the contractor’s CM and DM program, method of implementation of the contract CM and DM requirements, and transition of configuration and data management systems and processes to the follow-on contractor.  The contractor shall provide the workforce, facilities, and materials required to implement the CM/CM program: including, but not limited to, generating, updating, maintaining, and ensuring timely availability of all configuration technical documentation.

The Contractor shall provide readily available and user-friendly databases that allow for effective trend analysis in resolution of anomalies.  The Contractor shall, to a practicable extent, integrate databases over the lifetime of the contract.
The Contractor shall maintain the following Data Requirements Docs:

· 1032CM-001, Deviation / Waiver Approval Request

· 1032CM-002, Engineering Change Proposals and Associated Documentation

· 1032CM-010, Configuration Management Plan

· 1032CM-013, Specification and Drawing Trees

· 1032CM-015, Configuration and Accounting Status Reports

· 1032CM-016, Product Definition Data and Associated Lists

· 1032CM-018, Configuration Management Audits Documentation

· 1032CM-019, Modification Kit Instructions (MI’s))& Installation Notice Cards (INC’s)

6.1.3 Risk Management

The Contractor shall maintain an OSP system continuous risk management process that is consistent with the government provided guidelines.  The contractor shall provide to the government data on safety, technical, cost, and schedule risk identification and mitigation as required. 
The Contractor shall maintain the following Data Requirements Docs:

· 1032MA-004, Risk Management Plan and Risk Management Reports

· 1032MA-001, Earned Value Management System Description (Criteria).

· 1032RM-015, Failure Mode and Effects Analysis (FMEA)

· 1032RM-025, Probabilistic Risk Assessment (PRA) Report

· 1032SA-012, System Safety / Hazard Analysis

· 1032SA-018, Orbital Debris Mitigation

6.1.4 Contract Management (WBS 1.3.2.x.1.4)

The contractor shall maintain acquisition planning, internal and external coordination, and surveillance of all OSP contractual and procurement activities to ensure all tasks defined in the contract statement of work are completed in a timely and cost effective manner.  The contractor shall manage OSP contractual requirements, acquisitions, subcontracts, and procurements and provide expert council to the contractor’s business and program managers regarding any change that may impact the current contract performance baseline.  The contractor shall maintain contract records, submit required reports and shall provide all necessary summary level information regarding customer contacts affecting the program SOW or performance baseline cost and/or schedule.  The contractor shall develop and implement contract and subcontract management practices, procedures, and metrics that ensure credibility of OSP contract cost and OSP life cycle cost estimates.  The contractor shall, for make-or-buy items, fix clear responsibility for each acquisition with special emphasis on critical items. 

The contractor is responsible for initiating subcontract actions, selecting sources, awarding subcontracts, and assuring proper subcontractor/supplier safety, technical, quality, business, and management performance.  The contractor shall submit subcontract packages required by contract provisions to the government for review and approval.  The contractor shall perform continual evaluation of subcontractor performance toward meeting technical, business, and management provisions of the OSP contract and submit/provide to government for insight.  The contractor shall establish and maintain technical, business, and management communications with subcontractors/suppliers to ensure that the subcontractors/suppliers have adequate insight and control of their suppliers and lower tier subcontractors.  The contractor shall implement effective change control procedures from prime to subcontractor to lower tier subcontractor for prompt and effective determination of impact and processing of changes to technical, business, or management contract/subcontract provisions.  The contractor shall ensure the proper implementation of appropriate Earned Value Management (EVM) requirements on subcontractors.  

The Contractor shall maintain the following Data Requirements Docs:

· 1032MA-001, Earned Value Management (EVM) System Description (Criteria)

· 1032MA-008, Cost Performance Report (CPR)

· 1032MA-024, Cost Analysis Requirements Description (CARD)

· 1032MA-032, Final Report

· 1032MA-010, Financial Management Report 

6.1.5 Government Task Agreement (GTA) Management (WBS 1.3.2.x.1.5)

The Contractor shall maintain all Government Task Agreements and update the OSP Program Integrated Master Schedule and Risk Management Plan and Reports.  The Contractor shall coordinate and maintain data exchange agreements, schedules of performance, and ensure commitment of the Government entities to the GTA(s).
The Contractor shall maintain the following Data Requirements Docs:

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-004, Risk Management Plan and Reports

6.2 Systems Engineering and Integration (WBS 1.3.2.X.2)

The contractor shall perform systems engineering and integration as required to accomplish the OSP sustaining engineering task described in section 6.12.

6.2.1 Systems Requirements Management (WBS 1.3.2.x.2.2)

The contractor shall document and maintain a system engineering management process and organizational structure in accordance with 1032SE-026“System Engineering Management Plan” (SEMP) during the contract option.   The system engineering management processes shall include, but not be limited to, the overall planning, directing, and controlling of the definition, development, test, production, integration, verification, activation, operation, and disposal of the system including supportability, acquisition, logistics, maintenance support, facilities, support equipment, personnel, and training.  In addition, the process shall have provision for monitoring, measuring, evaluating, re-planning, and reporting throughout the life cycle of the OSP system or sub-system.  The contractor shall be responsible for integrating and managing the total engineering and operations disciplines in performing the technical tasks defined in this SOW. Total engineering includes subcontractors and required engineering from interfacing contractors and government organizations. 
The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-026, System Engineering Management Plan (SEMP)

· 1032OP-013, Operations Data Book (ODB)

· 1032OP-048, Life Cycle Operations Concepts Documents

· 1032OP-041, Flight Operations Process Integrity Metrics

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report

· 1032OP-059, Systems Data Management Plan (SDMP)
· 1032CD-001, Technology Reports
6.2.2 Systems Requirements Management (WBS 1.3.2.x.2.2)

The Contractor shall maintain a System Requirements Analysis (SRA) process in accordance with 032SE-070, Requirements Analysis Document.  The Contractor shall perform requirements analysis, functional analysis, and allocations to develop the system, and lower tier specifications and contractor end item specifications.  The Contractor shall manage the requirements using a requirements management tool compatible with DOORS™.  The Contractor shall maintain requirements traceability from the OSP Level II Program system requirements through the development and verification of all major components of the system.  The Contractor shall generate and provide all data required to verify the OSP Level II system requirements.  The Contractor shall validate all Contractor developed specifications and provide the data and analyses to support each specification.  
The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-025, Requirements Traceability Matrix (RTM)

· 1032SE-070, Requirements Analysis Document (RAD)

· 1032SE-088, OSP Program Specifications

6.2.3 System Analysis, Trade Studies and Control (WBS 1.3.2.x.2.3)

The Contractor shall identify and conduct trade studies and cost-effectiveness analyses to ensure that a complete set of options and alternatives is assessed for key OSP system issues.  The trade studies and analyses shall be performed with consideration for all phases of the system and sub-system life cycles with the safety of the crew always as the top priority. The trade studies and analyses shall include the impact to system safety and life-cycle cost. 
 The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-031, Trade Studies and Special Studies Report

· 1032SE-065, System Integrated Performance Analysis (SIPA)

· 1032MA-023, Life Cycle Cost

· 1032SE-066, Integrated Spacecraft Performance Analysis

· 1032MA-024, Cost Analysis Requirements Description (CARD)
6.2.4 System Integration (WBS 1.3.2.x.2.4)

The Contractor shall be responsible for the system integration effort required to define, produce, test, operate and sustain the OSP system. The Contractor shall be responsible maintaining the requirements and documentation necessary for integration with all segments of the OSP system.  The Contractor shall directly participate in the development of Interface Control Documents (ICDs) with external interfaces (i.e., the ISS, Mission Control Center-MCC, etc) and shall develop all ICDs for internal interfaces (excluding ELVs and Launch Complex- LC) in accordance with 1032SE-078, Interface Control Plan.  The Contractor shall manage and control the interface definition process (excluding ELVs and LCs).

The contactor shall document and maintain the allocation of resources into the design elements as well as design performance estimates for various items in accordance with 1032SE-042, Margins Management Plan.  Parameters for margin management shall include those parameters for which a limited resource is expected.
The Contractor shall   maintain the following Data Requirements Docs:

· 1032SE-021, Interface Control Document (ICD)

· 1032SE-022, Interface Requirements Documents (IRD)

· 1032SE-042, Margins Management Plan

· 1032SE-048, Mass Properties Report

· 1032SE-050, System Error Budget

· 1032SE-051, Mass Properties Control Plan 

· 1032SE-060, Design Reference Mission (DRM) Analysis Document

· 1032SE-063, Sustaining Engineering Plan and Reports

· 1032SE-072, System Connectivity Diagrams & End-to-End Functional Schematics

· 1032SE-078, Interface Control Plan

· 1032SE-086, System and Segment Design Definition Document

· 1032SE-087, OSP Nomenclature Plan and List
6.2.5 Software Development (WBS 1.3.2.x.2.8)

The contractor shall define, design, code, test, qualify, IV&V, integrate and functionally verify all OSP system and subsystem flight and ground software.  The contractor shall manage the software development effort and qualify the re-use of existing software, modification of existing software, and/or development of new software and provide supporting rationale or justification for its final selection(s).  The contractor shall be responsible for the integration and maintenance of software into the OSP system, documented in 1032SW-011 Software Design Description.  

The software development approach, The contractor shall coordinate with the NASA IV&V Facility to define the appropriate level of software IV&V and roles & responsibilities in accordance with NPD 8730.4 Software Independent Verification and Validation (IV&V) Policy, plan for the participation of the NASA IV&V Facility in the software IV&V activity and interact with the NASA IV&V Facility in its accomplishment of their IV&V responsibilities.  The software maintenance approach, documented in 1032SW-018 Software Maintenance Plan, shall describe the contractor’s plans to sustain successful usage of the OSP software through the life cycle.

The contractor shall develop, operate, and maintain OSP software in accordance with NASA-STD-8719.13A Software Safety and IEEE/EIA 12207 0-1996 Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software life cycle processes.

The contractor shall provide the government electronic access to all software products and software process tracking information including all software development and management metrics.  The contractor shall provide the government electronic access to the source code development for the Program, including all critical commercial or modified off-the-shelf software.  Uniform Coding Standards shall be utilized for all software developers.  The contractor and subcontractors associated with S/W development responsibilities shall be at Software Engineering Institute Software Capability Maturity Model Level III or higher.  The contractor shall develop, operate, and maintain software in accordance with IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology - Software life cycle processes.

A software development organization may choose to use “off-the-shelf” software to satisfy all or part of its requirements.  This may range from “low criticality” software, such as standard library routines for simulation purposes, to “high criticality” software, such as operating systems or flight-related compilers.  The details whereby such software is certified to a level of confidence consistent with its function will differ from case to case, but the following general standards apply:

C. It shall be the responsibility of any organization proposing to procure off-the-shelf software to document, prior to procurement, the plan for certifying that such software can be assigned the same level of confidence that would be required of equivalent software obtained through a “development” process.

D. Once certified, modifications to off-the-shelf software shall be recertified according to standards equivalent to those used for the original certification.

The “off-the-shelf” certification process required shall make maximum use of prior vendor testing results as well as analysis based on actual prior “field usage” of the software. For non- critical software, such data may provide an adequate basis for certification without the need for further formal verification.  For critical software, the contractor shall plan to conduct extensive testing over several test levels.  (Such testing shall be included as part of the cost of the off-the-shelf software). The contractor shall be responsible for obtaining independent verification and validation of critical software.
The Contractor shall maintain the following Data Requirements Docs:

· 1032SW-002, Software Development Plan
· 1032SW-009, Software Configuration Management Plan
· 1032SW-010, Software Data Dictionary
· 1032SW-011, Software Design Description
· 1032SW-012, Software Test Plan
· 1032SW-013, Interface Design Description
· 1032SW-014, Monthly Software Metrics Report
· 1032SW-015, Software Requirements Specifications
· 1032SW-016, Interface Requirements Specification 
· 1032SW-018, Software Maintenance Plan
· 1032SW-019, Software Test Description
· 1032SW-020, Software User Manual
· 1032SW-021, Software Version Description
· 1032SW-022, Software Test Report
· 1032SW-023, Software Inspection/Peer Review Report
· 1032SW-024, Software Utilization List
6.2.6 Systems Test Verification and Certification (WBS 1.3.2.x.2.5)

The Contractor shall plan for the test, verification (T&V) and certification of the OSP system (hardware, firmware, software) and associated sub-systems in accordance with the OSP-PLAN-023 OSP, System Verification Plan.  The Contractor shall develop a System Verification Program to plan, implement/conduct, evaluate, report and take corrective action for discrepancies with requirements for all T&V activities throughout the OSP life cycle. Verification testing of all systems and subsystems shall incorporate use of qualified software as a requirement. Verification of interfaces controlled by software shall be verified using qualified software. The Contractor shall conduct systems test of the total spacecraft with the qualified flight software. The contractor shall support all Government conducted tests by providing engineering, test, analysis, modeling and simulation, data evaluation and logistics support as required.
The Contractor shall maintain the following Data Requirements Docs:

· 1032VR-008, Certification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specification Document (VRSD)

· 1032VR-012, Certification Approval Request

· 1032VR-014, Master Verification Plan (MVP)

· 1032VR-015, Verification Reports

· 1032VR-016, Verification Requirements Compliance Document (VRCD)

· 1032MA-029, OSP Imagery Plan

· 1032VR-013, Test Plans

· 1032VR-017, Test Procedures
6.2.7 Human Engineering (WBS 1.3.2.x.2.6) 

The contactors shall maintain a Human Engineering Plan (HEP) 1032HE-001 to ensure the appropriate studies are performed and that human engineering criteria are applied to subsystem hardware and computer software design. 
The Contractor shall maintain the following Data Requirements Docs:

· 1032HE-001, Human Engineering Plan  

· 1032HE-002, Human Engineering Design Approach – Maintainer  

· 1032HE-003, Human Engineering Design Approach – Operator 

· 1032HE-005, Human Engineering Task Analysis 

· 1032OP-053, Onboard Displays and Crew Interface Design

6.2.8 Specialty Engineering (WBS 1.3.2.x.2.7)

The Contractor shall apply specialty engineering as required to support requirements development, design development, test, verification and operation of the OSP System.  The Government-defined approach to integrating the engineering specialties into the systems engineering process and the technical effort required is summarized in the OSP-PLAN-012, Systems Engineering Management Plan
The Contractor shall maintain the following Data Requirements Docs:

· 1032MP-008, Contamination Control and Implementation Plan (CCIP)

· 1032MP-009, Materials and Processes (M&P) Selection, Implementation, & Control Plan

· 1032MP-010, Material Usage Agreements (MUA)

· 1032MP-011, Materials and Processes Identification and Usage List (MIUL)

· 1032MP-012, Manufacturing and Assembly Plan

· 1032MP-013, Nondestructive Test Plan (NDT)
6.2.9 Other Engineering (WBS 1.3.2.x.2.8)
The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-041, Electromagnetic Effects System Control Plan

· 1032SE-073, Cable Wire Design & Control Criteria Document for Electromagnetic Compatibility (EMC)

· 1032SE-075, Electromagnetic Effects (EME) Design Analysis Report

· 1032SE-076, Requirements for the Control of Electromagnetic Interference (EMI) Characteristics of Subsystems and Equipment Intended for Use by the OSP Program

· 1032SE-077, Electrostatic Discharge (ESD) Control Plan

· 1032SE-084, OSP Program Lightning Protection Plan (LPP)

Electrical, Electronic, and Electromechanical (EEE) Parts
The Contractor shall provide and maintain an EEE Parts management and Implementation Plan for the OSP system that accomplishes the tasks defined in SSP 30312, Electrical, Electronic, and Electro-mechanical and Mechanical Parts Management and Implementation Plan for the Space Station Program.

The Contractor shall establish processes to control all aspects of EEE parts from part selection through hardware fabrication including part failure analysis.  The Contractor shall follow the guidelines defined in MSFC-STD-3012.
The Contractor shall maintain the following Data Requirements Docs:

· 1032DE-024, Electrical, Electronic, and Electromechanical Parts Control Plan
· 1032DE-035, As-Designed EEE Parts List

· 1032DE-046, As-Built EEE Parts List

· 1032DE-049, Electrical, Electronic, and Electromechanical Parts Application Analysis
· 1032SE-054, Ionizing Radiation Control Plan

· 1032SE-056, Natural Environment Data Book

· 1032SE-082, Ionizing Radiation Analysis Report
Crew Survival and Escape

The Contractor shall be responsible for defining, documenting, and maintaining all crew survival and escape operations and procedures.  The Contractor shall define all crew survival and escape system external and internal interfaces and shall integrate the system or subsystem with the spacecraft, ELV, and ISS systems or processes.
The Contractor shall maintain the following Data Requirements Docs:

· 1032DE-036, Crew Survival Design Engineering Data

· 1032MA-024, Cost Analysis Requirements Description (CARD)

· 1032OP-016, Crew Survival Operations Document

6.3 Launch Services Program (LSP) Integration  (WBS 1.3.2.x.3)

The OSP Contractor shall be responsible to ensure the continued coordination of the OSP and ELV integration requirements with the LSP including spacecraft, ground, launch, and flight operations.  The OSP Contractor shall maintain the Spacecraft to ELV Interface Requirement Documents (IRDs) using the OSP to ELV Interface Definition Document (ELV IDD), LSP-OSPDEV-001.The Contractor shall maintain the Spacecraft Electrical Interface Simulator (SEIS), the Spacecraft Mechanical Interface Simulator (SMIS), and the Spacecraft Mounting Ring Simulator (SMRS) during the option period.  The Contractor shall maintain provide all test cables and any attach hardware.  The Contractor shall maintain and provide any/all engineering drawings, operational and test procedures, ship/handling/storage procedures, etc.

The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-091, Fluid-Filled Tank Description

· 1032SE-095, Spacecraft Ventable/Non-Ventable Volumes

· 1032SE-092, OSP Spacecraft Electrical Interface Simulator (SEIS)

· 1032SE-093, OSP Spacecraft Mechanical Interface Simulator (SMIS)

· 1032SE-094, OSP Spacecraft Mounting Ring Simulator (SMRS)
6.4 International Space Station Program (ISSP) Integration (WBS 1.3.2.x.4)

The Contractor shall be responsible for the integration of the OSP and its subsystems with the ISS hardware, software, processes and procedures.    The Contractor shall maintain an OSP ISS Integration Management Plan per 1032MA-002.  The Contractor shall directly participate in the OSP ISS Integration Control Board, ISS Safety Review Panel process, and other ISSP Boards and Panels per SSP 50200, Space Station Implementation Plan.  The Contractor shall conduct trade studies to identify and resolve ISS Integration issues and provide reports in accordance with 1032SE-031.  The Contractor shall provide products and data exchange in accordance with the Data Exchange Agreements Lists and Schedules (DEALS) process.

The Contractor shall provide engineering management, design, analysis, integration, test, and verification products as required to ensure the successful integration of the OSP system with the ISS in accordance with SSP 50677 ISS/OSP IRD.  The Contractor shall maintain requirements and schedules for the integration, test, checkout, and operation of the OSP system with the ISS.  The Contractor shall perform OSP vehicle level analyses and integration planning to meet OSP/ISS integration and interface requirements.  The Contractor shall perform OSP vehicle level analyses and integration planning to meet OSP/ISS integration and interface requirements.  The Contractor shall perform analyses, and integration planning to meet OSP/ISS integration and interface requirements. The Contractor shall provide OSP Spacecraft and OSP Adapter CAD Models and Drawings. 
The Contractor shall provide OSP/ISS analyses to include:

· Integrated Loads and Dynamics 

· Integrated Power Analyses 

· Integrated Thermal Analyses 

· Guidance, Navigation, and Control (GN&C) and Propulsion Analyses 

· Microgravity Performance Analysis 

· End-to-End Performance Analyses 
The Contractor shall maintain the following Data Requirements Documents:

· 1032MA-002, Program / Project Management Plan
6.5 Shuttle Program Integration (If Needed) (WBS 1.3.2.x.5)

The contractor shall directly participate in the development of agreements between the OSP and the Space Shuttle Program (SSP) as required to successfully integrate the OSP system or subsystems into the Space Shuttle Program system and processes if and only if required to execute an OSP related NASA mission or need.  If a mission requires direct OSP and SSP interaction and collaboration, the Contractor shall be responsible for the integration of the OSP system or subsystems with Space Shuttle Program hardware, software, facilities, processes or procedures.  The Contractor shall develop and plan to implement requirements and schedules for the integration, test, and checkout of the OSP system with the SSP.  The Contractor shall perform OSP vehicle level analyses and integration planning to meet OSP/Shuttle payload integration and interface requirements if required to support NASA missions and needs.  The Contractor shall support the scheduled Shuttle Safety Review Board process.  The Contractor shall provide products and data exchange in accordance with the Shuttle ICD JSC26943, the Deployable/Retrievable Type Payloads NTS 21000-SIP-DRP, Shuttle Orbiter/Cargo Standard Interface ICD-2-19001, and Contractor Input to Data Exchange Agreement (DEA).  The contractor shall support Space Shuttle Program Control Boards. 

6.6 Safety and Mission Assurance (WBS 1.3.2.x.6)

The Contractor shall maintain a Safety and Mission Assurance (S&MA) program that supports the OSP mission in accordance with OSP-PLAN-010, Safety and Mission Success Plan. The Contractor shall provide certifications of flight readiness (COFR) and participate in the COFR process, system safety reviews, Program reviews, and other reviews as applicable to ensure the overall safety of the OSP system during all phases including assembly, integration, checkout, launch, and recovery.  The Contractor shall perform timely and responsive analyses to address flight safety concerns and their mitigation, to ensure mission success during all phases of flight, and including while mated with the ISS. The contractor shall address and resolve all post-flight safety concerns.  The contractor shall ensure ground safety concerns have been properly addressed throughout the mission and ground operations including public safety.  The contractor shall comply with all applicable Federal, Agency, State and local safety requirements.
As specified in the subsections below, the Contractor shall maintain the following Data Requirements Documents:

· 1032SA-005, Contractor Safety Program Plan

· 1032SA-006, Mishap & Safety Statistics Report

· 1032SA-011, Fault Tree Analysis

· 1032SA-012, System Safety Hazard Analysis

· 1032SA-014, System Safety Software Hazard Analysis

· 1032SA-015, Mission Safety Assessment

· 1032RM-013, Reliability, Maintainability, Supportability Integration Report

· 1032RM-014, Problem Reporting and Corrective Action

· 1032RM-015, Failure Modes Effects Analysis & Critical Items List (FMEA/CIL)
· 1032RM-016, Limited Life Items List

· 1032RM-017, Reliability Allocation, Prediction, & Analysis Report

· 1032RM-018, Maintainability Allocation, Prediction, & Analysis Report

· 1032RM-019, GIDEP and NASA Advisories/ALERTs

· 1032RM-020, Non-Conformance Records & System

· 1032RM-021 OSP Availability Analysis – CRV

· 1032RM-022, OSP Launch Probability Analysis

· 1032RM-023, Product Assurance Plan

· 1032RM-024, Probabilistic Risk Assessment Plan

· 1032RM-025, Probabilistic Risk Assessment Report

· 1032QE-005, Critical Processes

· 1032QE-006, Equipment Log Book

· 1032QE-007, Software Quality Assurance Audit Report

· 1032QE-008, Workmanship Standards

· 1032CM-017, Acceptance Data Package

· 1032DE-046, As-Built EEE Parts List

· 1032LS-014, Logistics Support Analysis

· 1032SE-052, Design & Procedural Standards Manual (Document Tailoring)

· 1032SE-053, Human Rating Definition Document

· 1032MA-028, Certificate of Flight Readiness (CoFR) Plan
6.6.1
Safety (WBS 1.3.2.x.6.1)

The Contractor shall develop, update and implement a safety program to achieve OSP safety requirements and demonstrate compliance with all applicable Federal, Agency, State and local safety requirements.  The Contractor shall submit and maintain a system safety plan that provides a road map to identify and mitigate system safety risks. 

The Contractor shall perform software safety analyses to identify and mitigate software hazards.

The Contractor shall perform safety analyses for the OSP hardware, interfaces and ground and flight support equipment to demonstrate compliance with OSP safety requirements.

The Contractor shall perform Fault Tree Analysis (FTA) for the integrated system, segments, elements, subsystems and individual components as necessary, and in conjunction with other forms of safety analysis, to fully identify all hazards.

All OSP safety, mishap, and safety statistic reports including investigation of mishaps occurring during manufacturing, testing, and operations, shall be delivered to the Government.

6.6.2
Reliability, Maintainability, Availability, & Supportability(WBS 1.3.2.x.6.2)

The Contractor shall maintain Reliability, Maintainability, Availability, and Supportability processes as an integral parts of the SEMP and consistent with the OSP system engineering process, integrated logistics process, system safety, risk management, and life cycle cost.  Verification and validation of reliability and maintainability analysis and data shall comply with OSP-PLAN-023. 

The Contractor shall maintain a Probabilistic Risk Assessment (PRA) Plan and perform PRA to analyze Loss of Crew, Loss of Mission, and Loss of Vehicle (LOC, LOM, and LOV).  

The Contractor shall identify and control limited life items and minimize their impact on OSP system Reliability, Maintainability, Supportability (RMS) characteristics. The Contractor shall track the use of the certified life of components and assemblies.

The Contractor shall maintain a closed-loop Problem Reporting, Analysis, and Corrective Action (PRACA) system and trending to establish and verify corrective action and recurrence control for design related problems and other related disciplines.  The contractor shall maintain a system to store, retrieve, and evaluate failure/problem information and plot trends. 

The Contractor shall maintain a system to receive, investigate, report, and exchange information involving parts and materials of mutual concern to the Contractor and NASA, and report to the NASA/Government Industry Data Exchange Program (GIDEP).  The process and implementing procedures shall comply with AS9100, paragraph 4.14. Existing systems and processes may be acceptable if approved by the CR or Contracting Officer’s Technical Representative (COTR).

The Contractor shall maintain a non-conformance reporting (NCR) system, document all non-conformances, maintain the non-conformance records, and make the reports available to NASA for review for the life of the Program.  The NCR database shall be compatible with the PRACA system to facilitate data transfer.  

The Contractor shall implement a maintainability program, including a reliability-centered maintenance process, to emphasize modular design for easy maintenance access. The Contractor shall provide maintainability allocations, predictions, and analyses in accordance with the maintainability allocation/prediction and analysis report and its interaction and integration with other interfacing tasks.  

The Contractor shall identify, analyze, and perform trade studies between reliability, maintainability, operability, and supportability to optimize the life-cycle cost.  Results from RMS analyses performed shall be used to generate integrated RMS analyses and reports.  
The Contractor shall identify, analyze, and perform an availability analysis.  The analysis shall include uncertainties analysis (natural availability and knowledge uncertainty) and sensitivity analysis.  

The Contractor shall identify, analyze, and perform launch probability analysis along with uncertainty analysis (natural availability and knowledge uncertainty) and sensitivity analysis.  

For the maintainability program, and RMS, availability and launch probability analyses, the Contractor shall provide complete details of the processes, products, and tools planned for use in trade studies, basis of calculations, and detailed analysis along with the ground-rules and assumptions.
6.6.3
Quality (WBS 1.3.2.x.6.3)

The Contractor shall maintain a quality management system that is compliant to ANSI/ISO/ ASQ 9001-2000, and AS-9100 for all activities performed under this contract option. The Contractor shall implement effective process controls for all suppliers and vendor processes.

The safety and mission success portions of the contract option will be subject to full oversight by NASA and its representatives. The contractor shall plan for full time on-site surveillance by resident NASA and Government Agency representatives and monthly visits by NASA Field Center safety and mission success representatives.  The contractor shall also plan to support safety and mission success audits and to implement any corrective actions. Work under this contract option is subject to government surveillance/inspection at the contractor’s plant or sub-tier supplier’s facility.

The contractor and subcontractors shall maintain verifiable objective evidence of all inspections and test performed, results obtained and dispositions of non-conforming articles. These records shall be retained in a safe, accessible location.  These records shall not be destroyed without the Government COTR’s written concurrence.

The Contractor shall provide complete details of the processes, products, and tools planned for implementing their quality plan along with the ground-rules and assumptions.  
6.6.1 Human Rating (WBS 1.3.2.x.6.4) 

The Contractor shall design, develop, assemble, integrate, checkout, test and certify the OSP system specifically addressing the requirements for human rating in accordance with the OSP-PLAN-022, Human Rating Plan Volume 1.  The Contractor shall address the aspects of human rating beginning in the formulation phase throughout the Program.  The Contractor shall support the development of the OSP-PLAN-022, Human Rating Plan Volume 2.  

6.7 Flight Test and Evaluation (WBS 1.3.2.x.7)

The Contractor shall perform flight test and evaluation as required to accomplish the OSP sustaining engineering task described in Section 6.12. The Contractor shall develop and execute a comprehensive flight test and evaluation program that satisfies the objectives for the applicable mission phase as defined in the Flight Test section of OSP-PLAN-023, Orbital Space Plane Program-System Verification Plan.

6.7.1 Test Planning (WBS 1.3.2.x.7.1)
The Contractor shall maintain an integrated Flight Test and Evaluation Plan and associated detailed requirements for all mission phases.  As a minimum, the Contractor’s test plan shall provide the following:

· Implementation of the NASA flight test objectives established in OSP-PLAN-023, OSP Program System Verification Plan or proposed modifications 

· Implementation of Contractor-derived flight test and evaluation objectives for design verification or the validation of analytical models or operating procedures 

· A description of the flight test article(s) and the facilities, support and test equipment, and instrumentation required to implement the plan

· A mapping of flight test objectives and flight regimes to each flight test article and its capabilities.  

6.7.2 Control Room and Data Link Support (WBS 1.3.2.x.7.2)
The Contractor shall provide command and control and data acquisition as required to successfully conduct flight test activities and objectives.  The Contractor shall implement the results of mission control room functionality analyses.  

6.7.3 Sub-Orbital Development Flight Test and Evaluation (WBS 1.3.2.x.7.3)
The Contractor shall conduct a sub-orbital development flight test program using development flight test article(s) to support the design, development and operation of the OSP and its associated flight support.
6.7.4 Orbital Development Flight Test and Evaluation (WBS 1.3.2.x.7.4)

The Contractor shall conduct an orbital development flight test program using orbital flight test articles(s) as required to support the design, development and operation of the OSP system in its final configuration.
The Contractor shall maintain the following Data Requirements Docs:

· 1032VR-014, Master Verification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specifications Document

· 1032VR-013, Test Plans

· 1032VR-017, Test Procedures

· 1032VR-015, Verification Reports

6.8 Integrated Logistics Support (WBS 1.3.2.x.8) 

The contractor shall maintain an Integrated Logistics Support (ILS) System that has been designed to meet the OSP System support requirements, while seeking to minimize Life Cycle Cost (LCC).  

In addition, the contractor shall maintain an Integrated Logistics Support Plan (ILSP) describing the strategy, plans, methodologies, and processes for the ILS System for the ground and flight segments.

The Contractor shall maintain the following Data Requirements Docs:

· 1032LS-012, Integrated Logistics Support Plan
6.8.1 Acquisition Logistics (WBS 1.3.2.x.8.1)
The contractor shall maintain all operations and maintenance manuals in accordance with the Operations and Maintenance Documentation Plan (OMDP).  The contractor shall maintain a current Recommended Spare Parts Lists for OSP flight hardware, facilities, Facility Systems and Equipment (FS&E) and support equipment.

The Contractor shall maintain the following Data Requirements Docs:

· 1032LS-014, Logistics Support Analysis

· 1032LS-016, Recommended Spare Parts List

· 1032OP-055, Operations and Maintenance Documentation Plan

6.8.2 Operational Logistics (WBS 1.3.2.x.8.2)
The contractor shall provide production or flight hardware initial and replenishment spares, and materials required to support all OSP ground processing activities for assigned facilities, test articles, FS&E, and support equipment.  

The contractor shall identify propellants, cryogenics, fluids, gases, bulk chemicals, and commodities required for use at KSC and other test locations and obtain those identified as government provided as a government furnished service.  The contractor shall develop and update a KSC OSP Propellants, Fluids, and Gases Forecast.

The contractor shall participate in OSP Logistics Working Group and shall provide logistics project status and reports, logistics readiness status, metrics and mission support posture.  The contractor shall support and participate in OSP problem resolution to resolve and disposition system anomalies

The Contractor shall maintain the following Data Requirements Docs:

· 1032LS-017, KSC OSP Propellants, Fluids, and Gases Forecast

6.8.3 Property Management (WBS 1.3.2.x.8.3)
The contractor shall maintain a Government Property Management Plan consistent with the requirements identified in FAR 52.245-5.   

The contractor shall maintain a Government Furnished Property (GFP) accountability system.  Government furnished property to this contract is identified in Attachment J-7.   

The contractor shall maintain an Inventory Management System (IMS) for the tracking and management of equipment, spares, repair parts, supplies, material and shipping containers, and identify excess or obsolete assets and initiate disposal. The IMS applies to both ground based and space stored assets. The contractor shall report on the location and condition of the assets when requested by the government.  The contractor shall identify excess and obsolete assets in the IMS and with Government approval, initiate disposal.

The Contractor shall maintain the following Data Requirements Docs:

· 1032LS-011, Government Property Management Plan

6.9 Ground Operations (WBS 1.3.2.x.9)

The contractor shall be responsible for all OSP system ground, launch, and recovery operations including: planning, transportation and handling, maintenance and refurbishment, final system assembly, test and checkout, interface verification testing, servicing, processing and stowage of manifested items, final launch preparations, launch countdown support, and recovery operations.

The contractor shall define the managerial organizational structure, processes and procedures and operational concepts and approach for performing the ground operations activity. 

The Contractor shall utilize process engineering and human factors engineering in defining, monitoring, and updating all ground operations processes to improve operations cost and maximize ground and flight personnel safety in accordance with the guidelines developed in 1032HE-002 Human Engineering Design Approach - Maintainer.
The Contractor shall perform radio frequency and spectrum management at Kennedy Space Center in compliance with KNPG 2570.1, KSC Radio Frequency Spectrum Management Procedures and Guidelines.

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-032, Ground Turnaround Assessment Plan (GTAP)
· 1032OP-034, Ground Operations Management and Integration Plan (GOIP)
· 1032OP-027, Ground Processing Systems Plan
· 1032OP-044, Ground Facilities & Equipment Utilization Plan & Report
· 1032OP-046, Ground Systems Requirements Document, Implementation Plan & Report
· RM-013, Reliability, Maintainability, and Supportability Integrated Report
6.9.1 Planning and Preparation (WBS 1.3.2.x.9.1)

The contractor shall develop, update, and implement ground processing, deliverable items, and daily work schedules for flight and ground systems to meet program milestones and avoid impacts to ground and launch operations.  The Contractor shall coordinate the processing schedules with the government when government or other government contractor resources planned for use.   The Contractor shall integrate the processing schedules with the other government contractors supporting or interfacing with OSP operations.

The Contractor shall initiate ground operations planning and preparation activities not later than the manifesting of an OSP mission. The contractor shall prepare a Support Requirements Document to document the requirements for each mission

 The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-063, Support Requirements Document
6.9.2 Spacecraft & Equipment-Handling and Transportation (WBS1.3.2.x.9.3)

The Contractor shall be responsible for the delivery of all hardware to the launch site to support the integration of the OSP onto the ELV.  The Contractor shall identify spacecraft, flight hardware, and equipment handling and transportation requirements for the complete OSP process including: delivery from the manufacturing site to the ground operations facilities, transportation within ground operations facilities, transportation to the launch complex, and the recovery and transportation from the nominal and contingency landing sites to the ground operations facilities. 

6.9.3 Maintenance and Refurbishment (WBS 1.3.2.x.9.4)

The Contractor shall be responsible for all post-flight analysis and inspections of the spacecraft and flight hardware.  The Contractor shall define and conduct maintenance, repair, and refurbishment activities as necessary to prepare the OSP spacecraft, its associated systems, flight and ground support equipment, and ground systems to support a successful launch.  

6.9.4 Systems Assembly, Test, and Checkout (WBS 1.3.2.x.9.5)

The Contractor shall define and document the assembly, test, and checkout activities necessary to prepare and certify the spacecraft for launch vehicle integration and flight in the Master Verification Plan (1032VR-014).  This shall also apply to associated systems, ground systems and flight support equipment. The LSP will provide and maintain electrical and mechanical ELV simulators (for Delta IV and Atlas V) to verify the interfaces prior to spacecraft transfer to the launch complex.  The LSP will provide technician and engineering expertise during pre-spacecraft transfer interface testing. The Contractor shall resolve ELV related problems discovered during the interface testing and implement corrective actions on the flight spacecraft as necessary.  In addition, the Contractor shall conduct system and subsystem testing, as well as ISS interface testing to certify readiness for launch vehicle integration and launch in accordance with the requirements of OSP-PLAN-023 System Verification Plan.

6.9.5 Launch Complex Activities (WBS 1.3.2.x.9.7)

The Contractor shall define and conduct standalone and integrated launch complex processing and support activities to prepare the OSP spacecraft, its associated systems, and flight support equipment for launch.  The Contractor shall coordinate and integrate spacecraft activities with the LSP when the spacecraft is in the launch complex.  The Contractor shall operate OSP support equipment during launch complex operations.

The LSP will conduct the spacecraft to ELV interface testing prior to spacecraft arrival at the launch complex.  The Contractor shall provide an electrical and mechanical spacecraft simulator(s) to verify the interfaces prior to spacecraft arrival at the launch complex.  The Contractor shall provide technician and engineering expertise during pre-spacecraft arrival interface testing. The contractor shall resolve spacecraft related problems discovered during the interface testing and implement corrective actions on the flight vehicle as necessary.

The LSP will be responsible for the mating of the OSP spacecraft to the ELV, and will conduct all OSP spacecraft to ELV interface verification checkouts after mating is complete.  The Contractor shall directly support all activities required to mate and checkout the OSP system to the ELV system and shall provide technician and engineering expertise during all operations required to mate and checkout. The contractor shall be responsible for the timely resolution of all spacecraft related problems / anomalies discovered during the mating activities and implement corrective actions on the flight vehicle as necessary.

6.9.6 Final Preparation for Launch (1.3.2.x.9.8)

The Contractor shall define and conduct the standalone and integrated launch complex processing, support and servicing activities for final preparations for the launch of the OSP spacecraft and its associated systems.  

6.9.7 Flight Crew Equipment Processing        (WBS 1.3.2.x.9.6)

The Contractor shall develop, update, and implement processes to conduct all preparations of and stowage of Flight Crew Equipment on the OSP vehicle.  The Contractor shall develop, update, and implement processes to remove Flight Crew Equipment from the OSP vehicle post landing. The Contractor shall integrate the OSP flight crew equipment with current NASA flight crew operations where appropriate, to increase commonality and reduce life cycle costs.

 The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-071, OSP Crew Compartment Configuration Drawing
· 1032OP-062, Stowage Products & Services Handbook
6.9.8 Launch Countdown (WBS 1.3.2.x.9.9)

The Contractor shall define and conduct standalone and integrated launch countdown processing and support activities to prepare the OSP spacecraft, its associated systems, and flight support equipment for launch.  The Contractor shall provide access to the spacecraft to perform late access requirements. The Contractor shall be responsible for the transportation of the crew to the pad, conduct of crew ingress activities, and close-out of the spacecraft.

The Contractor shall monitor and command the spacecraft systems, subsystems, and ground systems during launch countdown operations.  The contractor shall develop, maintain and implement a Launch Commit Criteria Plan to ensure safe and effective launch operations.  The Contractor shall ensure that the relevant government representatives (OSP, ISS, LSP, etc) are included in the development of the plan and associated documentation.  

The Contractor shall plan for launch contingency operations including procedure development, schedule planning, and requirements development.  The Contractor shall implement launch contingency or emergency operations in the event of a scrubbed launch or other pad contingency or emergency to ensure the safety of the flight crew, ground crew and the spacecraft.

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-096, OSP Launch Commit Criteria Plan 

6.9.9 Landing and Recovery Operations (WBS 1.3.2.x.9.2)

The Contractor shall identify and provide all infrastructure and equipment for nominal and contingency landing and recovery sites.  The Contractor shall define and conduct landing and recovery activities including, but not limited to the following: support equipment staging and activation; installation and maintenance of landing aids; OSP vehicle recovery and safeing; flight crew egress; equipment and stowage removal; transport preparations and transportation of the OSP spacecraft to either a maintenance and refurbishment or storage/disposal location. The contractor shall also be responsible for the immediate transport of any ill or injured crew to a definitive medical care facility.  

The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR-127-1) Documents
· 1032SE-049, Range Safety Trajectory Analysis Report
6.10 Mission Operations (WBS 1.3.2.x.10)

The contractor shall directly participate in all phases of mission operations under the direction of the Mission Operations Directorate.  This includes mission planning, preparation, and execution.  For this SOW, mission planning and preparation is defined as all activity prior to a flight to assure a mission is executed properly.  Mission execution is defined as all activity from launch through crew recovery.  The active phase of OSP mission execution begins at launch and proceeds through either an aborted mission or successful mating with the ISS.  After mating of the spacecraft, the OSP operations team shall handoff to the ISS operations team, which will be responsible for OSP spacecraft system health and maintenance activities.  Active OSP team operations for a planned return to earth resumes prior to OSP-ISS separation and ends when the crew is recovered. 
The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-041, Flight Operations Process Integrity Metrics
6.10.1 Mission Planning and Preparation (WBS 1.3.2.x.10.1)

Mission planning and preparation includes flight design, flight planning, and other flight preparation activities. The contractor shall develop and maintain guidance and flight trajectory algorithms and procedures that are compatible with MCC tools for all phases of flight except nominal ascent up to ELV separation. The contractor shall interface with NASA Programs and their existing contractors for the production, maintenance, and distribution of flight rules, operations documentation, OSP Operations Data File (crew and MCC procedures), and avionics reconfiguration data for the MCC.  The contractor shall participate in the identification and documentation of OSP support and technical requirements including any existing or potential conflicts with other missions for network usage.

The contractor shall manage and execute the overall flight design processes for mission operations for the OSP.  These processes include flight design tools development and process development, as well as flight design requirements analysis, detailed ground rules and constraints definition, and products generation.  The contractor shall develop, implement and maintain all documentation as it pertains to OSP flight design analysis.  The contractor shall also deliver certified standard flight design products resulting in a basic flight trajectory and consumables profile that meets the requirements of the OSP.  When required for feasibility assessment, the contractor shall provide trajectory analyses and products to NASA in support of the process of defining mission specific design requirements. The contractor shall also be responsible for the integration of all flight design requirements, products, and processes with the Launch Services Program (LSP) and ELV operations personnel.  The contractor shall also train NASA selected flight design personnel in OSP flight design and analysis concepts to support independent NASA assessments. 

The contractor shall participate in the flight planning process, including participation in associated technical forums. The contractor shall develop baseline OSP crew activity timelines for active OSP flight phases. To allow for integration with the ISS flight planning process, the crew activity timeline data (both generic and flight specific) must be developed on or be compatible with the ISS flight planning system.  The contractor shall also develop and maintain the following products: OSP attitude and pointing constraints, OSP crew activity scheduling constraints, OSP quiescent activity requirements and constraints, OSP attitude timeline, pointing procedures, pointing techniques, and pointing data as required to support OSP flight operations.  The contractor shall coordinate with the MOD ISS operations contractor for any required, OSP-unique development requirements for the ISS planning system.

The contractor shall participate in all flight control team flight preparation activities including: vehicle design and operations integration; telemetry downlist selection; operations requirements development for flight controller training tools and facilities; operations application software verification and checkout; development of console reference and real-time support products; stowage integration; Operations Data File (ODF) and safety process integration; pre-flight analysis; and pre-mission facility checkout. To support development of ODF and other related products, all hardware shall be named using operations nomenclature.  The contractor shall be responsible for the development and implementation of a plan, including naming convention, for the OSP operations nomenclature.  This plan shall also include a process by which the operations community including flight crew and flight control personnel will participate, and approve of the nomenclature particularly as it applies to hardware panels and displays onboard the OSP spacecraft.  This plan shall be compatible with the operations nomenclature used onboard the ISS, as per SSP 50254, Operations Nomenclature and its associated appendices and databases.  

The contractor shall provide all or part of each of the following:  process changes and publish/distribute revisions of the OSP ODF in the existing ISS program ODF format, conduct Procedure Validation (PV) sessions, provide PV/Data Source Information records and provide flight quality fabricated OSP ODF to support flights and training. The contractor shall provide an evaluation of all OSP ODF and ISS ODF change requests as they pertain to the OSP.

The contractor shall also provide flight rule inputs and review all flight rule changes as they pertain to OSP. The OSP contractor shall develop interfaces with NASA to facilitate the publication and change processing for all flight and flight-specific flight rules including documentation and participation in the Flight Rules Control Board, Flight Techniques Panels, Joint Operations Panels and other related forums.

The Contractor shall develop and maintain a standard command and telemetry package that will be used for both mission and training events.  Flight-specific reconfiguration shall be minimized.  The contractor shall deliver final reconfiguration products to replace the generic products in each trainer and/or control center in advance of all flight-specific training, as required.  The appropriate mission operations boards and panels shall establish procedures for command and telemetry product delivery for OSP.
The Contractor shall maintain the following Data Requirements Docs:

· 1032DE-037, Flight Design Handbook 

· 1032OP-013, Operations Data Book 

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-040, Flight Design Standard Groundrules and Constraints Document    

· 1032OP-041, Flight Operations Process Integrity Metrics

· 1032OP-042, Flight Planning Product Handbook 

· 1032OP-043, Flight-Specific Requirements Document

· 1032OP-054, Operations Data File Management Plan

· 1032OP-052, OSP Certification Guides

· 1032OP-036, OSP Console Operations Documentation Product Handbook  

· 1032OP-060, Standard Flight Design Documents and Products  

· 1032SE-060, Design Reference Mission Analysis Document   

6.10.2 Mission Execution (WBS 1.3.2.x.10.2)

Real-time support for mission execution encompasses all aspects of flight control, from selected pre-launch planning through ascent, orbit, quiescent operations, and landing for OSP missions including the coordination, update and execution of flight plans, system performance review (discrete and trend analysis), and impact determination and mitigation plan development and execution resulting from spacecraft system anomalies.  Mission operations console support provided by the government-led flight control team shall be implemented by either on-call or continuous mission support as driven by the needs of the various phases of the OSP flight.  The contractor’s organization and personnel shall be fully responsive to the NASA Flight Director's requirements and direction.

To support OSP real-time operations, the contractor shall participate in all OSP flight control team functional areas in the MCC with the exception of the Flight Director, the spacecraft communicator (CAPCOM), medical operations, public affairs, MCC facility and network coordination. Requisite vehicle and flight systems flight control team functions include: command and data handling, communications and tracking, mechanical functions, guidance, navigation and control, propulsion, electrical power, life support, thermal control systems, consumables management, flight and mission activity planning, cargo/payload operations and associated integration, specialty flight phase support, attitude timeline and pointing, flight dynamics and trajectory control, ground navigation and tracking, trajectory analyses, orbital debris and collision avoidance analysis, landing operations coordination,  population overflight debris impact analysis, on-orbit inventory and storage, in-flight maintenance, and liaison to Engineering Support.   The contractor shall integrate operations with all ISS flight control team functional areas to ensure smooth handovers and operations.
The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-049, OSP Mission Control Center (MCC) to ELV Control Center ICD

· 1032OP-058, System Consumables Product Handbook 

· 1032OP-061, Systems Operations Handbook (SOH)

· 1032OP-062, Stowage Products and Services Handbook 

· 1032OP-065, Integrated Flight Loads (IFLs) and Software Packages

6.10.3 Post Flight Analysis (WBS 1.3.2.x.10.3)

The contractor shall participate in the development of a discipline-specific post-phase report to address overall mission operations issues.  This report shall include, but not be limited to, lessons learned, review of flight controller operations products used during the flight phase, operations issues, anomalies identified during the phase and actions taken to mitigate the failure impacts, analysis of trends, and identify any outstanding issues that need resolution before the next flight. Major phases are: ascent through initiation of quiescent mode, quiescent mode through crew recovery. When a spacecraft is returned to earth, the flight controllers shall produce a similar report encompassing the entire mission from launch through return to earth.  The flight controllers shall participate in post-flight anomaly resolution and crew debriefs. The contractor shall elevate significant flight issues for incorporation into the Post-Flight Report.

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-056, Post-flight Reports and Data 

6.11 Training & CERTIFICATION (WBS 1.3.2.x.11, WBS 1.3.2.x.11.1, WBS 1.3.2.x.11.2, WBS 1.3.2.x.11.3)

The Contractor shall participate in crew and flight controller training program development and execution under the direction of the Mission Operations Directorate.  This will include appropriate supplemental training to the ISS flight controllers for OSP quiescent operations, emergency spacecraft undocking, and any other necessary training   

The contractor shall perform all training for astronaut candidates, flight controller certification, general proficiency and flight specific training.  The contractor shall coordinate with appropriate NASA and external organizations to implement training requirements based on configuration of the vehicles, flight software, flight plans, flight procedures, and manifested equipment and to assure that all training needs are met prior to a given flight. The contractor shall coordinate with ISS crew and flight controller instructors to assure that the proposed training can be accomplished within the existing training schedule and facility constraints.  Training curriculum and lessons shall meet flight crew and flight controller requirements and shall be provided to the JSC ISS crew training coordinator.  Training records shall be maintained and made available to NASA.  After each training session, feedback is required to be gathered and used to improve the training process.  

The contractor shall operate and maintain the OSP trainers and simulators and assure that the proper avionics reconfiguration products are available for training sessions.  When required, the contractor shall provide flight specific training feasibility assessments in support of defining mission specific production schedules and planning.  Additionally, the contractor will provide on-call simulator support for OSP missions.

The contractor shall plan and implement and maintain a training and certification program for all ground operations personnel engaged in the inspection, test, checkout, and operations of all assigned flight hardware, GSE, facilities, facility systems, and equipment.   The contractor shall provide this training in accordance with KHB 1710.2, KSC Safety Practices Handbook, KHB 3410.1 Implementing Instructions for KSC Systems, Safety and Skills Training and for Certification of Personnel and the Ground Operations Training Plan.  The contractor shall enter and update ground operations training data into the KSC Training and Certification record System (TCRS) PM50 for all personnel trained

The contractor shall also train and certify the OSP launch operations personnel for countdown activities, including launch simulations, contingency operations (launch, landing and recovery), and emergency preparedness.

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-017, OSP Mission Operations Training Development and Support Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-021, OSP Crew Training Catalog Inputs

· 1032OP-050, OSP Mission Operations Training Records

· 1032OP-035, OSP Flight Operations Curriculum, Lesson, and Instructor Feedback 

· 1032OP-052, OSP Certification Guides

· 1032OP-037, OSP Crew Training Materials 

· 1032OP-039, OSP Flight Controller Training Materials

· 1032OP-031, Ground Operations Training Plan

· 1032OP-064, OSP Training Capability Plan

6.12 Sustaining Engineering (WBS 1.3.2.x.12) 

The Contractor shall perform all engineering analysis, design, development, test, checkout, evaluation, manufacture, assembly, integration, qualification and certification necessary to maintain and operate the OSP system; identify and mitigate anomalies or deficiencies in the OSP system design or its operation; implement approved upgrades to the baseline hardware, software, facilities, and operations.  The Contractor shall maintain engineering skills, data, drawings, analytical tools for predicting or evaluating system performance, documentation, and technical skills necessary to perform sustaining engineering of OSP related hardware and software including facilities and ground support equipment.  The Contractor shall sustain the as-certified engineering baseline, including but not limited to:  product specifications, drawings, software and firmware version descriptions, design definitions and data books, manufacturing, repair, and acceptance testing requirements, standards, and procedures and controlled or critical processes.  The Contractor shall be responsible for all document maintenance required to reflect any changes to the engineering baseline, internal and external interfaces, certified performance specifications capabilities and constraints or operational characteristics resulting from activities related to sustaining engineering.  Documents shall include but are not limited to design drawings, analysis, development and verification specifications, and training manuals.  Documentation shall be kept up to date in an electronic format compatible with commercial software, in a configuration-controlled system with routine backup data files to ensure no loss of data.

The Contractor shall maintain the following Data Requirements Docs:

· 1032SE-063, Sustaining Engineering Plan and Reports

6.13 Transition of Operational System (WBS 1.3.2.x.13)

 The contractor shall maintain and implement a plan for the efficient transition of the OSP system and associated supporting systems to either another operations contract or contractor at either the end of the base contract period of performance or upon the completion of either of the proposed options.  Timing of the transition will be at the discretion of the Government. The Contractor shall tailor the elements of the model SOW/WBS in the plan to ensure all elements of the OSP are identified and transitioned appropriately.  The contractor shall identify and provide to NASA at the end of contract all data, software, documentation (including associated S/W documentation with sufficient detail to transition S/W containment /maintenance), facilities, and equipment required to support the sustaining engineering and continue safe operation of the OSP through the completion of its expected life cycle. 

The Contractor shall base its plan on the expectation that the life of OSP will continue until at least the end of FY2020. The Contractor shall be responsible for the acceptable disposal or long-term storage of all items not transferred.

The Contractor shall maintain the following Data Requirements Docs:

· 1032MA-031, Plan for Transition of OSP System to Operations  
6.14 Spacecraft and Spaceflight Systems (WBS 1.3.2.x.14)

The Contractor shall provide accepted flight articles to meet the Government’s mission requirements.  In order to accomplish the sustaining engineering task described in section 6.12, the Contractor shall specify, produce, and deliver certified flight system designs and accepted flight articles that function as an integral part of the OSP system and the ISS accommodations for the system, and provide supporting data necessary to integrate flight articles into the OSP system and accomplish the Program’s Level I and Level II requirements.  The Contractor shall specify, produce, and deliver integration testing assemblies and flight test articles necessary to implement the Master Verification Plan.  

The Contractor shall maintain  the following Data Requirements Docs:

· 1032CM-001, Deviation/Waiver Request

· 1032CM-002, Engineering Change Proposals and Associated Documentation

· 1032CM-013, Specification and Drawing Trees

· 1032CM-016, Product Definition Data and Associated Lists

· 1032CM-017, Acceptance Data Package

· 1032CM-019, Modification Kit Instructions (MI’s) and Installation Notice Cards (INC’s)

· 1032SE-021, Interface Control Document (ICD)

· 1032SE-022, Interface Requirements Documents (IRD)

· 1032SE-025, Requirements Traceability Matrix (RTM)

· 1032SE-026, System Engineering Management Plan (SEMP)

· 1032SE-031, Trade Studies and Special Studies Report

· 1032SE-038, Electrical Power and Energy Management Report

· 1032SE-039, Electrical System Analyses Report

· 1032SE-040, Data Handling and Software Systems Analysis Report

· 1032SE-041, Electromagnetic Effects System Control Plan

· 1032SE-042, Margins Management Plan

· 1032SE-043, Guidance, Navigation, and Control System Design Document

· 1032SE-045, Radio Frequency Communication System Analysis and Studies

· 1032SE-046, Instrumentation Program and Command List Specification

· 1032SE-048, Mass Properties Report

· 1032SE-050, System Error Budget

· 1032SE-051, Mass Properties Control Plan 

· 1032SE-052, Design & Procedural Standards Manual (Document Tailoring)

· 1032SE-053, Human Rating Definition Document

· 1032SE-054, Ionizing Radiation Control Plan

· 1032SE-056, Natural Environment Definition Document

· 1032SE-057, Avionics Systems Functional Decomposition

· 1032SE-060, Design Reference Mission (DRM) Analysis Document

· 1032SE-061, OSP to Mission Control Center Interface Control Document

· 1032SE-063, Sustaining Engineering Plan and Reports

· 1032SE-065, System Integrated Performance Analysis (SIPA)

· 1032SE-066, Integrated Spacecraft Performance Analysis

· 1032SE-070, Requirements Analysis Document (RAD)

· 1032SE-072, System Connectivity Diagrams & End-to-End Functional Schematics

· 1032SE-073, Cable/Wire Design and Control Requirement Document for Electromagnetic Compatibility (EMC)

· 1032SE-075, Electromagnetic Effects Design Analysis Report

· 1032SE-076, Requirements for Control of Electromagnetic Interference Characteristics of Subsystems and Equipment

· 1032SE-077, Electrostatic Discharge (ESD) Control Plan

· 1032SE-078, Interface Control Plan

· 1032SE-079, Integrated Health Management Design Analysis and Report

· 1032SE-080, Integrated Health Management Development Plan

· 1032SE-081, Integrated Health Management Analysis and Reports

· 1032SE-082, Ionizing Radiation Analysis Report

· 1032SE-084, OSP Program Lightning Protection Plan (LLP)

· 1032SE-086, Preliminary System/Segment Design Definition Document

· 1032SE-087, OSP Nomenclature Plan and List

· 1032SE-088, OSP Program Specifications

· 1032SE-089, Meteoroid and Orbital Debris System Design Risks

· 1032SE-091, Fluid Filled Tank Description

· 1032SE-095, Spacecraft Ventable/Non-Ventable Volumes

· 1032DE-023, EEE Nonstandard Parts Approval Request

· 1032DE-024, Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan

· 1032DE-025, Communications & Tracking Analyses and Measurements Documentation

· 1032DE-026, Structural Assessment Plan

· 1032DE-027, Structural Dynamics Analyses, Loads, and Models Documentation

· 1032DE-029, Structural Strength and Fatigue Analysis Reports

· 1032DE-030, Thermal Design Databook

· 1032DE-031, Fracture Control Plan

· 1032DE-032, Fracture Control Reports 

· 1032DE-035, As-Designed EEE Parts List

· 1032DE-036, Crew Survival Design Engineering Data

· 1032DE-037, Flight Design Handbook

· 1032DE-038, Aerodynamic and Aerothermal Environment Databook 

· 1032DE-039, Mechanical Analysis Data

· 1032DE-040, Mechanism Performance Assessment Plan 

· 1032DE-045, Propulsion System Analyses, Models, and Reports

· 1032DE-046, As-Built Parts List

· 1032DE-047, Crew Systems Management Plan

· 1032DE-048, Environmental Control and Life Support (ECLS) Design Document
· 1032DE-049, Electrical, Electronic, and Electromechanical Parts Application Analysis

· 1032DE-051, Subsystem Data Book  

· 1032LS-014, Logistics Support Analysis

· 1032LS-016, Recommended Spare Parts List

· 1032MA-003, OSP Program Integrated Master Schedule

· 1032MA-014, Major Review Documentation

· 1032MA-020, Data Accession List

· 1032MA-029, OSP Imagery Plan

· 1032MP-008, Contamination Control and Implementation Plan (CCIP)

· 1032MP-009, Materials and Processes (M&P) Selection, Implementation, & Control Plan

· 1032MP-010, Material Usage Agreements (MUA)

· 1032MP-011, Materials and Processes Identification and Usage List (MIUL)

· 1032MP-012, Manufacturing and Assembly Plan

· 1032MP-013, Nondestructive Test Plan (NDT)

· 1032SW-002, Software Development Plan
· 1032SW-009, Software Configuration Management Plan
· 1032SW-010, Software Data Dictionary
· 1032SW-011, Software Design Description
· 1032SW-012, Software Test Plan
· 1032SW-013, Interface Design Description
· 1032SW-014, Monthly Software Metrics Report
· 1032SW-015, Software Requirements Specifications
· 1032SW-016, Interface Requirements Specification
· 1032SW-018, Software Maintenance Plan
· 1032SW-019, Software Test Description
· 1032SW-020, Software User Manual
· 1032SW-021, Software Version Description
· 1032SW-022, Software Test Report
· 1032SW-023, Software Inspection/Peer Review Report
· 1032SW-024, Software Utilization List
· 1032VR-008, Certification Plan

· 1032VR-010, Flight Test and Evaluation Plan

· 1032VR-011, Verification Requirements and Specification Document (VRSD)

· 1032VR-012, Certification Approval Request

· 1032VR-013, Test Plans

· 1032VR-014, Master Verification Plan (MVP)

· 1032VR-015, Verification Reports

· 1032VR-016, Verification Requirements Compliance Document (VRCD)

· 1032VR-017, Test Procedures

6.14.1 Spacecraft Analysis and DDT&E (WBS 1.3.2.x.14.1)

In order to accomplish the sustaining engineering task described in section 6.12, the Contractor shall deliver certified designs and supporting engineering for OSP flight articles and flight test articles that function as an integral part of the OSP system designs and operations.  

The Contractor shall perform SE&I activities for the flight articles and flight test articles as described in section 3.2.  The Contractor shall allocate and derive specifications for the design of flight articles and flight test articles.  The Contractor shall define the assemblies, systems, subsystems, and components.  The Contractor shall perform and report analyses and development testing to determine the most suitable designs.  The Contractor shall provide design definition data in the System Design Definition Document DRD and subsystem data in the Subsystem Data Book.
The Contractor shall plan and perform test and verification activities to certify the design from components through assemblies in accordance with OSP-PLAN-023 OSP, System Verification Plan, OSP-DOC-047 Environmental Qualification and Acceptance Test Requirements, and the Contractor-developed test and verification plans and requirements. The Contractor shall perform a Spacecraft Integrated Performance Assessment.  

The Contractor shall perform DDT&E for spacecraft and other flight article avionics and flight software, structural and thermal protection systems, mechanisms, environmental and thermal control systems, guidance and navigation systems, flight control systems, propulsion and power systems, and crew systems.  The Contractor shall comply with the requirements specified in NPD 2570.5 C, NASA Radio Frequency Spectrum Management for the OSP Spacecraft.  The Contractor shall provide an Avionics Systems Functional Decomposition, Systems Design Definition Document, and Instrument Program and Command List Specification.  The Contractor shall prepare a Mission Analysis and Flight Design Document.  The Contractor shall perform the aerodynamic and aerothermal environment analyses to determine operational performance requirements and constraints to include in natural environment models, environmental measurements (on-orbit and ground support), environmental forecast, display and archiving.  The Contractor shall define electrical power quality and interface requirements and requirements for installing cabling, wire harnesses and other electrical accessories with the spacecraft electrical power system.  The Contractor may use as guidance the Electrical Design Requirements for Electrical Equipment Utilized on the Space Shuttle and Electrical Wire Harnesses and Coaxial Cables.  The Contractor shall document and deliver crew systems management plans.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for the DDT&E of the OSP spacecraft, spaceflight systems, assemblies, and components.
6.14.2 Flight System Integration Testing Assemblies (WBS 1.3.2.x.14.2)

In order to accomplish the sustaining engineering task described in section 6.12, the Contractor shall develop and implement a plan for producing integration testing assemblies utilizing unit and assembly level test articles and OSP-unique test support articles within integration testing assemblies, interface checkout units, simulators, mockups or facilities.  Integrated testing assemblies may be developed to serve any or all of the following purposes:  integrated verification; hardware/software integration; physical or functional integration; integrated electrical, electronics, or structural analogs; recertification of hardware or software; development or validation of flight or ground operating or maintenance tasks and procedures; operations or anomaly resolution support; or flight or ground crew training activities.  Integrated testing assembly and test article utilization planning shall be included in master verification plans.  

The Contractor shall establish the requirements and perform the design, development, integration, testing, and evaluation activities unique to delivery and certification of integration testing assemblies and associated unique tooling, fixtures and support and test equipment.  The Contractor shall manufacture and assemble the integration testing assemblies in accordance with a Manufacturing and Assembly Plan.  The Contractor shall include plans for sustaining the design and maintaining the integration testing assemblies through their proposed life, including delivery of the spare parts and repair materials necessary to maintain integration testing assemblies in accordance with the Recommended Spare Parts List.  The Contractor shall include appropriate integration testing assemblies and supporting documentation in transition plans.

The Contractor shall retain all test articles and OSP-unique test support articles used for design development, qualification, and formal verification testing, demonstrations, design inspections, and analytical model validation in bonded storage while not used for authorized work.  The Contractor shall obtain written permission from the COTR before disposing of or scrapping test articles or utilizing qualification test articles for purposes other than qualification or recertification of the article’s design.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for producing and testing integration testing assemblies.

6.14.3 Spacecraft Development Flight Test Articles(s) (WBS 1.3.2.x.14.3)

In order to accomplish the sustaining engineering task described in section 6.12, the Contractor shall deliver the accepted development flight test articles(s) and associated support and test equipment needed to accomplish the objectives of the Flight Test and Evaluation Plan.  The Contractor shall establish the requirements and perform the design, development, integration, testing, and evaluation activities unique to delivery and certification of development flight test articles(s) and associated unique tooling, fixtures and support and test equipment.  The Contractor shall manufacture and assemble the spacecraft development flight test articles(s) in accordance with a Manufacturing and Assembly Plan.  The spacecraft development flight test articles include but are not limited to spacecraft systems, abort or escape systems, major launch or non-flight interfaces, and the spare parts and repair materials necessary to maintain test articles and equipment in accordance with the Recommended Spare Parts List.  The standards and data requirements documents associated with qualification test articles shall apply to flight test articles.  Flight test articles that will be operated by an on-board crew shall be human rated.

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling, or fixtures required to accomplish the objectives of the Flight Test and Evaluation Plan as needed.

6.14.4 Spacecraft Production Vehicle(s) (WBS 1.3.2.x.14.4)

The Contractor shall deliver the accepted flight articles needed to perform each full mission cycle from launch through recovery, including but not limited to spacecraft, abort or escape components, limited life and expendable article replacement units, and the spare parts and repair materials necessary to maintain flight articles in accordance with the Recommended Spare Parts List.  The Contractor shall manufacture and assemble the flight articles(s) and associated unique tooling, fixtures and support and test equipment in accordance with a Manufacturing and Assembly Plan.

The Contractor shall plan and perform the in-process and post-production inspections and tests of flight articles and their interfaces necessary to support Government acceptance and post-delivery checkout consistent with product assurance plans and qualified acceptance test procedures.  The Contractor shall perform acceptance testing in accordance with OSP-DOC-047 Environmental Qualification and Acceptance Test Requirements and the Contractor’s test and verification plans and requirements

The Contractor shall obtain and schedule existing Government and industry test equipment, facilities, tooling or fixtures required for producing and testing mission-cycle flight articles.

6.15 Ground Processing Systems and Maintenance (WBS 1.3.2.x.15)

The contractor shall design, develop, modify, operate, and maintain ground processing and support equipment hardware and software required for ground operations including the following activities: planning and preparation; transportation and handling; maintenance and refurbishment; test and checkout; flight crew equipment processing; systems servicing; integrated launch complex activities; final launch preparations; launch countdown; and landing and recovery operations

The contractor shall provide planning, analyses, requirements definition, design, design monitoring, procurement, fabrication, implementation, surveillance, activation and validation testing, certification, and required hardware and software documentation during acceptance, modifications and development of new ground processing systems, and support equipment.  The contractor shall design and implement systems to facilitate contingency operations (e.g. hurricane, severe weather, off-nominal landings).  The contractor shall utilize process engineering and human factors engineering tools and techniques in the development of systems, GCMS, and support equipment hardware and software to maximize ground and flight personnel safety and reduce operations costs.  The Contractor shall utilize a system to document, track, and resolve equipment problems and anomalies as specified in 1032RM-014 Problem Reporting and Corrective Action (PRACA) System and Trending.

The contractor shall schedule and perform ground systems and equipment maintenance and modifications to meet program milestones and avoid impacts to ground and launch operations. 

The contractor shall perform real property management, including input to the KSC Space Management Database and the implementation of modifications using KSC Form 21-319 Engineering Support Request, per the requirements of KHB-1200.1, Facility Systems and Equipment Management Handbook.  The Contractor shall update the KSC Equipment Database for changes to ground systems equipment per TR-1287, KSC Support Equipment List by Title Number.  
The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-025, Flight and Ground Systems Computer Models and Simulations

· OP-032, Ground Turnaround Assessment Plan
· 1032OP-045, Ground Systems Handover to Operations and Maintenance Packages

· 1032OP-063, Support Requirements Documentation

6.15.1 Facility (WBS 1.3.2.x.15.1)
Processing and support facilities are covered under SOW Section 6.17.3.

Facility maintenance is covered under SOW 6.15.7 Ground Systems Maintenance.

6.15.2 Facility Systems (WBS 1.3.2.x.15.2)

Processing and support facilities systems are covered under SOW Section 6.17.3.

Facility systems maintenance is covered under SOW 6.15.7 Ground Systems Maintenance.

6.15.3 Support Equipment (WBS 1.3.2.x.15.3)

The Contractor shall provide support equipment (e.g. Ground Support Equipment, Flight Support Equipment, Test Equipment) required to develop and produce OSP systems and to conduct OSP ground operations.  

The Contractor shall develop requirements, define the implementation approach, and implement the design, construction, activation, and acceptance for new and existing support equipment utilized for OSP ground processing

The Contractor shall design support equipment delivered to NASA or used in NASA facilities in accordance with NASA Standard 5005 and KHB 1700.7.

The Contractor shall identify requirements for modifications to existing support equipment and fabrication of new support equipment.  The Contractor shall develop and implement the processes to provide, activate, and validate the support equipment prior to OSP ground and launch operations.

The Contractor shall develop and maintain a list of Program support equipment, its location, and processing requirements. The Contractor shall also update the KSC Equipment Database for changes to ground systems equipment. 
The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-030, Support Equipment Utilization List 

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan, and Report 

6.15.4 Ground Checkout and Monitoring System (WBS 1.3.2.x.15.4)

The Contractor shall maintain a Ground Checkout and Monitoring System (GCMS) to conduct OSP ground operations. The Contractor shall develop requirements, define the implementation approach, and implement the design, fabrication/assembly, activation, and acceptance for the GCMS to be utilized for OSP ground processing and document in the Ground Systems Requirements Document, Implementation Plan, and Report (1032OP-046).  The Contractor shall provide the approach for monitoring the ground systems and spacecraft health and status with the GCMS.  The Contractor shall provide data archival and real-time data retrieval capabilities with the GCMS.  The Contractor shall design and implement the GCMS to provide checkout, control, and monitoring capabilities for the safe processing of the spacecraft and ground systems during ground and launch operations. 

The Contractor shall include in the Interface Requirements Specification (1032SW-016) the interface between the GCMS and the LSP provided launch control system(s) and the MCC.

6.15.5 Ground Systems Software (WBS 1.3.2.x.15.5)

The Contractor shall provide, implement, update and maintain Ground Systems Software to conduct OSP ground processing, launch and mission operations. Contractor shall design the software for ease of maintenance and commonality with flight software routines where feasible to reduce overall software life-cycle costs. 

The Ground Systems Software development, certification, implementation and maintenance plans, processes and products are covered in SOW 3.2.5.

The Contractor shall provide, implement, update and maintain the Ground Systems Software for the interface between the GCMS and the LSP provided launch control system(s) and with the MCC.
6.15.6 Ground Systems Test, Verification, Qualification, Certification              (WBS 1.3.2.x.15.6)

The Contractor shall develop and implement the approach, requirements, implementation strategies and associated test documentation for testing, verifying, qualifying, and certifying ground systems hardware and software in support of ground and launch operations.  The contractor shall document this activity in the Master Verification Plan (1032VR-014).

6.15.7 Ground Processing System Maintenance (WBS 1.3.2.x.15.7)

The Contractor shall maintain the Program utilized facilities, facility systems, support equipment, and the GCMS. 

The contractor shall provide a maintenance plan and an operations and maintenance documentation plan for the Program ground systems and equipment and periodically report the maintenance condition of the Program assets.  

The Contractor shall apply Reliability Centered Maintenance (RCM) strategies to maintain the hardware and software of Program utilized facilities, facility systems, support equipment, and the GCMS.  The Contractor shall manage and perform maintenance per the requirements of NPG 8831.2, Facilities Maintenance Management.
The Contractor shall develop, update, and implement the following Data Requirements Docs:

· 1032OP-024, Ground Systems Hardware Ground Processing Maintenance Plan & Report
· OP-032, Ground Turnaround Assessment Plan
· 1032OP-055, Operations and Maintenance Documentation Plan

6.15.8 Ground Systems Spares and Repair Parts (WBS 1.3.2.x.15.8)

The Contractor shall provide the hardware and materials necessary to maintain and repair Program utilized facilities, facility systems, support equipment, and the GCMS, including spares and repair parts identified by the Logistics Support Analysis (1032LS-014).

6.15.9 Storage (WBS 1.3.2.x.15.9)

The Contractor shall implement the approach, requirements, and implementation strategies identified in the ILSP (1032LS-012) for the tracking and storage of flight and ground hardware, systems, and logistical spares. 

6.15.10 Ground Systems Infrastructure & Integration Support (WBS1.3.2.x.15.10)

The Contractor shall develop, update, and implement a plan to perform coordinated ground systems activities (e.g., work control and scheduling; anomaly resolution and reporting; trending; contamination control; outage coordination and implementation; calibration and lab support; communications, data systems, custodial, and modification planning and implementation).  

Ground systems utilization, integration planning and coordination are covered under SOW 3.9.1 Planning and Preparation. 
· OP-032, Ground Turnaround Assessment Plan
· OP-032, Ground Turnaround Assessment Plan
6.16 Mission Operations Systems and Support Equipment                 (WBS 1.3.2.x.16, WBS 1.3.2.x.16.1)

As required to perform mission operations as described in section 6.10 above and sustaining engineering as described in section 6.12, the contractor shall coordinate with appropriate NASA and external organizations to provide the capability to monitor and control the OSP during all mission phases into the existing JSC MCC.   The contractor shall develop and support planning systems and flight controller discipline applications, as necessary.   The contractor shall develop systems for OSP flight design and reconfiguration for OSP mission operations support. 

The contractor shall develop, test, document, sustain and maintain configuration control of OSP-unique flight design and analysis software and necessary hardware to run that software.  The contractor shall use COTS hardware, COTS or open operating systems, and COTS applications packages for common general functionality, such as database support.  The contractor shall provide strict configuration management control for the hardware and software systems.  The software shall be managed in a manner similar to flight software and flight software DRDs shall apply to this software.  The contractor shall assure that all operators of the software are certified and that the data administration procedures for the platform are documented.  

All hardware, associated software and documentation with sufficient detail to turn over S/W containment /maintenance shall be provided to NASA at the end of contract.

The contractor shall document, sustain and maintain configuration control of any unique OSP flight systems operations user application software, including software used in support of systems flight design, analysis, planning, training, and flight control.  

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-019, Flight Operations Management and Integration Plan

· 1032OP-038, Data Reconfiguration Deliverables

· 1032OP-049, OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD)

· 1032OP-058, Systems Consumables Product Handbook

· 1032SE-061, OSP to Mission Control Center Interface Control Document (ICD)

· 1032OP-065, Integrated Flight Loads (IFLs) and Software Packages 
6.17 Industrial Facilities (WBS 1.3.2.x.17)

The Contractor shall provide or arrange for use of all facilities and facility systems required during the option period.  The Contractor shall construct or procure new facilities or shall convert, and/or modify existing facilities and facility systems as required.  

The Contractor shall develop requirements, define the implementation approach, and implement the design, site planning/preparation, construction, activation, and acceptance for new and existing facilities and facility systems.  These requirements include, but are not limited to, the installation or upgrade of electrical, mechanical, hydraulic or pneumatic systems required to support assembly, testing, ground processing, and operations.  The Contractor shall include in the design and implementation the general characteristics, performance, design and modification/construction, safety, reliability, maintainability, and quality assurance requirements for facilities and related facility systems. The Contractor shall provide all material and resources needed to build new and/or modify existing facilities and shall perform all testing, outfitting, equipment acquisition/modernization, maintenance and verification on all required facilities and facility systems.  

Where practical the Contractor shall integrate facilities to perform multiple program activities (e.g. using test facilities as training facilities).  

The Contractor shall include efforts required to utilize existing government facilities (as part of GTA management) and industry facilities. The Contractor shall identify all Government facilities (excepting the LCs) and equipment required to support the testing, validation, verification, and certification, efforts, and identify the risks of using government facilities to include mitigation plans.

The Contractor shall develop, update, and implement a Facilities Construction Plan and Report that defines the approach, processes, and detailed integrated scheduling for the construction and modification of required facilities and facility systems.

The Contractor shall maintain the following Data Requirements Docs:

· 1032LS-015, Facilities Construction Planning and Reporting

6.17.1 Industrial Facilities and Facility Systems (WBS 1.3.2.x.17)

The contractor shall construct, procure, convert, and/or expand Government and Industry manufacturing facilities and facility systems utilized to develop, and manufacture and test the OSP. 

The Contractor shall maintain the following Data Requirements Docs:

· 1032MA-024, Cost Analysis Requirements Description (CARD)

· 1032MA-023, Life Cycle Cost Estimates

· 1032MP-012, Manufacturing & Assembly Plan

· 1032MP-009, Materials & Processes (M&P) Selection, Implementation, and Control Plan

6.17.2 Test and Verification Facilities and Facility Systems (WBS 1.3.2.x.2.5,WBS 1.3.2.x.19.1, WBS 1.3.2.x.19.2)

The contractor shall maintain plans and requirements for the modification of facilities and facility systems necessary to support flight test activities.  

The Contractor shall document overall facility plans and requirements in the Master Verification Plan. Details of the required flight and test facilities and systems shall be documented in the Test and Evaluation Plan. 

The contractor shall obtain and schedule existing facilities required for testing Spacecraft segment and subsystem EDUs.  The Contractor shall include efforts required to utilize existing testing facilities at Government and industry facilities, as needed. (WBS 1.3.14) 

6.17.3 Ground Processing Facilities (WBS 1.3.2.x.15.1) and Facility Systems (WBS 1.3.2.x.15.2)

The Contractor shall provide processing and support facilities and facility systems to conduct OSP ground operations and ground processing logistics (including warehousing, depot services, on and off equipment maintenance, and office space for personnel supporting ground operations activities).  

For facilities located on government property, the Contractor shall design, construct, activate, validate, and manage facilities and facility systems per the requirements of NPG 8820.2, Facility Project Implementation Handbook.  The Contractor shall provide modifications that are required to extend the life of existing Government facilities, or any portion of a facility, including associated facility systems, which in their current state, have a life expectancy of less than that required for the operational life of the OSP.

Ground processing facilities and facility systems are defined as Conventional (Institutional or Support) or Non-conventional. Conventional facilities include office buildings, laboratory buildings, auditoriums, warehouses, shops, utility systems, and other facilities whose structures can be characterized as having well-established industry derived design and construction practices and standards. The characterization of a facility as a conventional facility may require more stringent standards or specifications for non-conventional attributes within the facility or due to adjacent operations and hazardous processing.  Non-conventional facilities and facility systems are those that are program/project oriented and include test stands, launch complexes, operational facilities, and special purpose facilities whose attributes can be characterized by unusual circumstances such as hazardous propellants, high pressure gas distribution, crane handling operations, explosive safety quantity distance requirements, and general hazardous processing operations.
For conventional facilities and facility systems the Contractor shall use industry, code and regulatory referenced requirements and practices. For all non-conventional facilities and facility systems located on Cape Canaveral Spaceport the contractor shall design facilities in accordance with KSC-DE-512-SM, sections 3.3, Facility and Facility Systems General Design Requirements Document including Governmental specifications, standards, drawings, handbooks, technical manuals and reports, procedures, technical instructions, other related publications and non-governmental industry related standards and references for all facilities and facility system related design, modification and new construction requirements.  
The Contractor shall develop requirements, define the implementation approach, and implement the design, construction, activation, and acceptance for new and existing facilities utilized for OSP Ground Processing in the Ground Processing Systems Plan and in the Ground Systems Requirements Document, Implementation Plan, and Report.  

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report

· 1032OP-044, Ground Facilities and Equipment Utilization Plan and Report

6.17.4 Training Facilities and Facility Systems (WBS 1.3.2.x.18)

The Contractor shall identify, plan for, and provide training facilities and facility systems required to meet OSP training requirements. 

6.18 Training Systems and Support Equipment (WBS 1.3.2.x.18) 

The contractor shall provide (as required to accomplish sustaining engineering as described in section 6.12), and maintain the training systems and support equipment to conduct support crew, flight crew and flight controller training for OSP spacecraft.  The contractor shall coordinate with the LSP and the ISS contractor(s) to define and provide training systems to support any OSP/ELV or OSP/ISS integrated training necessary.  The contractor shall coordinate with appropriate NASA and external organizations for incorporation of these capabilities into facilities and systems.  If required, training facilities shall be provided in accordance with SOW Section 3.17.  Development of training systems shall be accomplished using structured design reviews with NASA approval. Delivery and installation of all training systems shall be coordinated with NASA.  The OSP contractor shall maintain all provided training hardware and software.

6.18.1 Crew & Flight Controller Training Systems & Equipment (WBS 1.3.2.x.18.1)

The contractor shall provide OSP simulator(s) / mock-up(s) (including mating adaptor) with the appropriate internal and external physical dimensions, interfaces as required to perform engineering evaluations, crew and operational training. The simulator(s) / mock-up(s) shall include the capability to simulate the following with high fidelity: nominal and malfunction system responses to crew actions; physical dimensions of the spacecraft for ingress, egress, flight crew equipment and stowage tasks; and EVA and robotic tasks as required by the OSP system.   These facilities will reside at JSC and in existing training facilities where possible.  

The contractor shall maintain the simulator(s) / mock-up(s) and ensure their readiness as required for crew and flight controller training and in the correct configuration for each simulation.  

The contractor shall also provide other trainers such as part-task trainers, computer-based training, or ELV escape trainers, as required to assure that the crew and flight controllers are trained for their flights.   All CBT shall be compatible with NASA standard workstation hardware and software and the ISS Station Support Computers if it is to be used onboard.  The contractor shall deliver the trainers and maintain as necessary.   

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-017, OSP Mission Operations Training Development and Support Plan

· 1032SE-021, Interface Control Document

6.18.2 Ground Operations Training Facilities & Equipment (WBS 1.3.2.x.18.3)

The contractor shall develop, implement, and maintain the ground operations facilities (see SOW Section 6.17.2 for development and implementation of facilities) and equipment required to train and certify the ground operations personnel for pre-launch processing, launch operations, and post-flight operations.

The Contractor shall maintain the following Data Requirements Docs:

· 1032OP-031, Ground Operations Training Plan  

6.19 Flight Test Systems, and Support Systems (WBS 1.3.2.x.19)

The contractor shall develop, (as required to accomplish sustaining engineering as described in section 6.12), update, and implement requirements for ground support, monitoring, and control systems specifically required for flight test activities.  These systems may include ground/airborne support systems, support equipment, and/or mission control centers, control rooms, and other monitoring systems.  This effort shall include the development of appropriate data links, communication systems, and data processing algorithms and displays required for test.  

The Contractor shall maintain the following Data Requirements Docs:

· 1032VR-014, Master Verification Plan

· 1032VR-011, Requirements and Specification Document
6.19.1 Facilities (WBS 1.3.2.x.19.1)

See SOW Section 6.17.2.

6.19.2 Facility Systems (WBS 1.3.2.x.19.2)

See SOW Section 6.17.2.

6.19.3 Support Systems (WBS 1.3.2.x.19.3)

The contractor shall refine and update plans and requirements for the development and/or modification of support equipment necessary to support flight test activities.  These might include ground or airborne equipment necessary to flight support test.  The contractor shall implement support systems plans in preparation for flight activities.

6.19.4 Control Rooms and Monitoring Systems (WBS 1.3.2.x.19.4)
The contractor shall develop, update, and implement requirements for the modification of mission control centers, control rooms, data links, and other monitoring systems necessary to support flight test activities.  The requirements include analyses of command and telemetry interfaces, real-time processing and displays, and post-test processing capabilities and algorithms.  The contractor shall implement control room and monitoring systems plans in preparation for test activities. 
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