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Introduction TC "Introduction" \f C \l "1" 
The Constellation Space Suit System (CSSS) contract will provide portions of the EVA System for the Constellation Program (CxP).  The Extravehicular Activity (EVA) Systems Project Office (ESPO) at the Johnson Space Center (JSC) is charged with providing the EVA System.  The EVA System will provide crew protection during Launch Entry and Abort (LEA), contingency on-orbit scenarios, and for 0-g and lunar surface EVAs.  The EVA System is one system of the overall CxP that includes launch vehicles, spacecraft, mission operations, and ground systems needed to embark on a robust space exploration program.  The EVA System will interface with the Orion vehicle and Lunar Lander, as well as lunar surface systems.

Scope TC "Scope" \f C \l "2" 
The purpose of the CSSS contract is to design, develop, test, evaluate, certify, produce, process, and provide sustaining engineering for hardware and associated software to support the multiple Constellation mission requirements defined herein.  Specifically the CSSS hardware will provide for LEA and 0-g EVA capability for individual crewmembers during Orion missions.  Additionally, this contract will provide hardware for crew survival and surface EVA capability for lunar missions.  To support these capabilities, the CSSS contract will include space suit hardware, vehicle interface hardware, ground support equipment (GSE), and ancillary EVA related hardware as defined herein. 

CSSS Contract Implementation Strategy TC "CSSS Contract Implementation Strategy" \f C \l "2" 
The CSSS contract implementation strategy requires a phased development and certification approach to complement the phased CxP mission requirements while minimizing the necessity to develop multiple upgrades and/or continually recertify EVA elements.  This is achieved by implementing a space suit system consisting of a minimum set of hardware required to meet all mission phase requirements.  This is executed by developing a set of components with as much commonality between mission phases as technically practical and providing a modular, open architecture design to allow for cost effective upgrades.  The resulting space suit system concept will reduce the number of suit components that differ between each mission phase, thereby reducing overall up-mass and life cycle cost.  
From an EVA systems perspective, the CxP mission requires two capabilities of a space suit system; one to meet the requirements of Orion missions and the second to meet the additional requirements of Human Lunar Return.  These are referred to as Configuration 1 and Configuration 2.  Configuration 1 will protect the crew in LEA mission phases (survivability, pre-launch, entry, and post landing, contingency pad/launch abort, and in-space contingency scenarios) and will provide 0-g umbilical-based EVA capability.  Configuration 1 will be used in Orion for the duration of the CxP including Orion missions to ISS.  Configuration 2 will provide the initial EVA capability on the lunar surface.  Configuration 2 will also incorporate long duration surface suit requirements where NASA determines it to be practical.  The schedule and deliverable implementation strategy, defined herein, assumes this two-configuration system approach and provides a construct from which the Contractor may implement the final design approach. 
Technical Requirements Structure TC "Technical Requirements Structure" \f C \l "2" 
The technical requirements for the hardware being developed by the Contractor are documented in CxP 72002, Constellation Program EVA System Requirements Document (SRD).  These requirements are further allocated and decomposed in CxP 72208, Constellation Space Suit Element Requirements Document and CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document.  
SOW Structure TC "SOW Structure" \f C \l "2" 
The structure of this SOW mirrors the Work Breakdown Structure (WBS) established in Section J, Attachment J-4, Work Breakdown Structure.  In order to accomplish this without repeating “shall” statements, some SOW sections refer to the “shall” statements in other SOW sections.  For example:  
“6.4.1.4 Pressure Garment Subsystem 

The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Suit Element Pressure Garment Subsystem in compliance with SOW section 6.4 requirements.”
In this example, charges related to the Pressure Garment Subsystem would be collected at WBS Section 6.4.1.4 rather than at Section 6.4.
Applicable Documents
CxP 72002, Constellation Program EVA System Requirements Document (SRD)
CxP 72208, Constellation Space Suit Element Requirements Document

CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document
1.0 Project/Contract Management and Administration
 TC "1.0 Project/Contract Management and Administration" \f C \l "1" 
1.1 Project/Contract Management TC "1.1 Project/Contract Management" \f C \l "2"  

1.1.1 Project/Contract Management and Administration TC "1.1.1 Project/Contract Management and Administration" \f C \l "3" 
a)
The Contractor shall develop, implement, and maintain a management system which ensures the accomplishment of technical and schedule requirements within cost objectives, in accordance with DRD CSSS-M-001, Management Plan.    

b)
The Contractor shall manage the execution of the contract in accordance with CxP 72179-ANX03, EVA Systems Project IMP and IMS Implementation Plan and per DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report.
Applicable Document
CxP 72179-ANX03, EVA Systems Project IMP and IMS Implementation Plan
Deliverables
DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report

DRD CSSS-M-001, Management Plan
1.1.2 Performance Assessment and Management Reviews TC "1.1.2 Performance Assessment and Management Reviews" \f C \l "3"  

a)
The Contractor shall develop, implement, and maintain a Performance Assessment Plan in accordance with DRD CSSS-M-002, Performance Assessment Plan.

b)
The Contractor shall conduct monthly Performance Assessment Reviews (PARs) with the ESPO, in accordance with DRD CSSS-M-003, Performance Assessment Reports and Management Reviews. 
c)
The Contractor shall conduct quarterly Performance Management Reviews (PMRs) with the ESPO, in accordance with DRD CSSS-M-003, Performance Assessment Reports and Management Reviews.
Deliverables
DRD CSSS-M-002, Performance Assessment Plan

DRD CSSS-M-003, Performance Assessment Reports and Management Reviews
1.1.3 External Project Review Support TC "1.1.3 External Project Review Support" \f C \l "3" 
a)
The Contractor shall develop briefing materials and analyses for ESPO meetings with various external review groups such as the Standing Review Board (SRB), Aerospace Safety Advisory Panel (ASAP), Inspector General/Government Accountability Office (IG/GAO), Space Flight Advisory Committee (SFAC), and cost assessment teams. 

b)
The Contractor shall prepare and present various topics, such as CSSS contract technical, cost, and schedule status, safety or risk issues, design and development issues, and responses to external inquiries.
Deliverables
Briefing materials and analyses
1.2 Project Planning and Control TC "1.2 Project Planning and Control" \f C \l "2" 
a)
The Contractor shall use the Constellation Integrated Collaborative Environment (ICE) for delivery of all data required by this SOW.

b)
The Contractor shall comply with data access and interface requirements in accordance with Section J, Attachment J-13, Integrated Collaborative Environment (ICE) Operating Environment.
c)
The Contractor shall perform an Integrated Baseline Review (IBR) with the ESPO to establish the contract baseline within 90 calendar days after receiving the Authorization to Proceed (ATP).  The IBR shall include the following accomplishment criteria:

· Contract organization fully established with cost control accounts and organization members identified, including interfaces and interactions with NASA 
· Organization, key personnel, and teaming roles and responsibilities defined.  Organizational staffing plans in place

· Budget and phasing plans through fiscal year 2013
· Integrated Master Schedule (IMS) review

· Risk management system and process review

· Metrics baseline

The Contractor shall work jointly with NASA to develop and document an integrated performance measurement baseline.  This baseline consists of all contract work including the integration of Government Furnished Equipment (GFE).  
d)
The Contractor shall provide NASA with data for development and maintenance of the Cost Analysis Data Requirement (CADRe) document. This data shall be based on the latest submissions of the DRD CSSS-T-016, Hardware Data Book, and DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report.
Deliverable
IBR package

1.2.1 Project Planning and Control Management and Administration TC "1.2.1 Project Planning and Control Management and Administration" \f C \l "3" 
The Contractor shall manage overall Project Planning and Control (PP&C) activities for this contract.
1.2.2 Risk Management TC "1.2.2 Risk Management" \f C \l "3" 
The Contractor shall develop, implement, and maintain a Risk Management Plan per DRD CSSS-M-006, Risk Management Plan and Reports.  
Deliverable

DRD CSSS-M-006, Risk Management Plan and Reports

1.2.3 Resources Management TC "1.2.3 Resources Management" \f C \l "3" 
a)
The Contractor shall develop, implement and maintain a contract financial system which discretely tracks resources by fund source and contract WBS, and includes elements of cost including labor, overhead, other direct costs (e.g., travel and subcontracts), and indirect costs.  

b)
The contract WBS shall align with Section J, Attachment J-4, Work Breakdown Structure. 
c)
The Contractor shall provide financial management reports in accordance with DRD CSSS-B-001, Financial Management 533.  
d)
The Contractor shall provide property financial reports in accordance with DRD CSSS-B-004, Financial Reporting Contractor-Held Property.  

e)
The Contractor shall provide property and inventory reports in accordance with DRD CSSS-B-006, Property and Inventory Reports.
f)
The Contractor shall develop, implement, and maintain a Government Property Management Plan per DRD CSSS-B-005, Government Property Management Plan.
Deliverables
DRD CSSS-B-001, Financial Management 533

DRD CSSS-B-004, Financial Reporting Contractor-Held Property
DRD CSSS-B-005, Government Property Management Plan
DRD CSSS-B-006, Property and Inventory Reports
1.2.4 Integrated Master Plan TC "1.2.4 Integrated Master Plan" \f C \l "3"  
The Contractor shall review and provide impact assessments to all changes to the ESPO Integrated Master Plan (IMP).  
1.2.5 Integrated Master Schedule TC "1.2.5 Integrated Master Schedule" \f C \l "3"  
a)
The Contractor shall develop, implement, and maintain a contract IMS which discretely tracks tasks by contract WBS, in accordance with DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report.  NASA will incorporate data from the Contractor IMS into the ESPO IMS.
b)
The Contractor shall incorporate delivery schedules for NASA products provided per Section J, Attachment J-11, Government Furnished Property, and data into their IMS and provide an integrated IMS that reflects the entire contract scope. 
c)
The Contractor shall create and maintain the IMS that supports automated time phasing of tasks, and is a resource-loaded, predecessor/successor structured, networked schedule, with critical path identification and schedule assessment capability. 

d)
The Contractor shall maintain and update the IMS to reflect changes in the EVA Systems Project IMP per CxP 72179-ANX03, EVA Systems Project IMP and IMS Implementation Plan and deliver it in accordance with DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report. 

Applicable Document
CxP 72179-ANX03, EVA Systems Project IMP and IMS Implementation Plan
Deliverable
DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report
1.2.6 Configuration and Data Management TC "1.2.6 Configuration and Data Management" \f C \l "3" 
1.2.6.1 Configuration Management Plan and System TC "1.2.6.1 Configuration Management Plan and System" \f C \l "4" 
a)
The Contractor shall develop, implement, and maintain a Configuration Management (CM) Plan per DRD CSSS-M-004, Configuration Management Plan.   

b)
The Contractor shall implement and maintain a configuration status accounting system that provides information defining and maintaining the evolving configurations of the system hardware and software and the status of changes to this configuration.

c)
The Contractor shall integrate the CM system across all contract products including modeling and simulation, engineering drawing development and release, manufacturing, test equipment and test articles, operations, and quality, as well as acquisition organizations including customer and vendor CM systems.  
d) 
The Contractor shall implement and maintain a unified work authorizing document system across the CSSS contract.

e)
Specification and Drawing Trees shall be provided in accordance with DRD CSSS-T-018, Specification and Drawing Trees.

Deliverables

DRD CSSS-M-004, Configuration Management Plan
DRD CSSS-T-018, Specification and Drawing Trees

1.2.6.2 Data Management Plan and System TC "1.2.6.2 Data Management Plan and System" \f C \l "4" 
a)
The Contractor shall develop, implement, and maintain a Data Management (DM) Plan per DRD CSSS-M-005, Data Management Plan. 
b)
The Contractor DM system shall provide NASA access to all data, drawings, and documents created via this contract or used to support product deliverables and mission milestones.  This information shall be provided in accordance with DRD CSSS-M-005, Data Management Plan.
Deliverable

DRD CSSS-M-005, Data Management Plan
1.2.7 Project Information Technology TC "1.2.7 Project Information Technology" \f C \l "3" 
a)
For non-flight software, the Contractor shall:

· Use Commercial-Off-The-Shelf (COTS) and existing Government Off-The-Shelf (GOTS) products where cost effective to NASA.
· Ensure compatibility with existing NASA applications and systems.
· Comply with NASA requirements for NPR 7150.2, NASA Software Engineering Requirements for the appropriate software classes, limited to Classes E, F, and G.
Applicable Document

NPR 7150.2, NASA Software Engineering Requirements

1.2.8 Assessments and Cost Estimating TC "1.2.8 Assessments and Cost Estimating" \f C \l "3" 
1.2.8.1 Cost Performance Report TC "1.2.8.1 Cost Performance Report " \f C \l "4" 
a)
The Contractor shall develop and deliver cost performance data in accordance with DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report, and shall support informal working-level discussions on the content of the report and related technical data and metrics. 

b)
The Contractor shall establish, maintain, and use an integrated earned value management (EVM) system in the performance of the CSSS contract.  
c)
The Contractor shall present earned value analysis data, at both the cost account and overall contract level as part of the PMR in accordance with DRD CSSS-M-003, Performance Assessment Reports and Management Reviews.
d)
The Contractor shall ensure the technical content of work packages and control accounts are consistent with the scope of work defined in Section J, Attachment J-4, Work Breakdown Structure and SOW.
Deliverables

DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report
DRD CSSS-M-003, Performance Assessment Reports and Management Reviews
1.2.8.2 Yearly Operating Plans TC "1.2.8.2 Yearly Operating Plans" \f C \l "4"  
a)
The Contractor shall support NASA with strategic resource data once a year that encompasses all scope on the contract, including baseline and options, to be used in NASA's budget planning process.  NASA will specify the due date, format, and content of the Contractor's inputs and rationale. 
b)
The Contractor shall provide an annual Operating Plan (OP) update for the upcoming government fiscal year as requested by NASA.  NASA will specify the due date format and content of the Contractor's inputs and rationale. 

c)
The Contractor shall provide up to two additional contract-wide resource data reports per year upon request by NASA.  This data will be used for the purposes of gathering budget impacts for various potential re-planning scenarios.   NASA will specify the due date format and content of the Contractor's inputs and rationale.

Deliverables

Budgetary planning packages

1.2.8.3 Life Cycle Cost Analysis TC "1.2.8.3 Life Cycle Cost Analysis" \f C \l "4" 
a) 
The Contractor shall minimize the life cycle cost of the CSSS project.
b) 
The Contractor shall capture, maintain, periodically update, and provide access to life cycle cost analysis data for the CSSS project.  
c)
Life cycle cost analysis shall be defined in the Performance Assessment Plan per DRD CSSS-M-002, Performance Assessment Plan and reporting shall be in accordance with DRD CSSS-M-003, Performance Assessment Reports and Management Reviews.

Deliverables
DRD CSSS-M-002, Performance Assessment Plan
DRD CSSS-M-003, Performance Assessment Reports and Management Reviews
2.0 Systems Engineering and Integration – Basic Period and Option 1 TC "2.0 Systems Engineering and Integration" \f C \l "1" 
2.1 Systems Engineering Management TC "2.1 Systems Engineering Management" \f C \l "2" 
a)
The Contractor shall manage all contract Systems Engineering and Integration (SE&I) activities consistent with CxP 72180, EVA Systems Project System Engineering Management Plan, and develop, implement and maintain a Contractor Systems Engineering Management Plan per DRD CSSS-T-001, Contractor Systems Engineering Management Plan.

b)
The Contractor shall implement plans for managing technical data products, processes, and organizational roles and responsibilities used to accomplish their SE&I activities and document their plans in the Contractor’s Project Management Plan per DRD CSSS-M-001, Management Plan.

Applicable Document

CxP 72180, EVA Systems Project System Engineering Management Plan

Deliverables

DRD CSSS-M-001, Management Plan 

DRD CSSS-T-001, Contractor Systems Engineering Management Plan

2.2 System Requirements Definition and Management TC "2.2 System Requirements Definition and Management" \f C \l "2" 
a)
The Contractor shall derive a complete requirements baseline and functional architecture to address all life cycle processes of the CSSS hardware and software including development, manufacturing, test, distribution, operation, support, training, disposal, and salvage in accordance with DRD CSSS-T-002, Preparation of EVA Systems Project Unique Specifications.

b)
The Contractor shall provide a requirements database that is compatible with the NASA tool (reference Section J, Attachment J-13, Integrated Collaborative Environment (ICE) Operating Environment), to maintain bi-directional requirements traceability from the CSSS hardware element level requirements to the Configuration Item (CI) level.  This traceability shall be maintained and continue through the design, procurement specifications, hardware and software configuration items requirements, and verification of the requirements and results.  Traceability shall be documented per DRD CSSS-T-004, Requirements Traceability Report.

c)
The Contractor shall maintain the allocated requirements baseline and architecture throughout the performance period of this contract in accordance with Section 1.2.6.1, Configuration Management Plan and System.

d)
The Contractor shall support NASA in the performance of requirements development necessary to successfully integrate the CSSS hardware into the CxP.  All external interfaces are identified in the CxP 72002, Constellation Program EVA System Requirements Document (SRD).   Support shall include:
· Development of requirements between the CSSS hardware and other Constellation systems

· Development of the CSSS hardware to other Constellation element External Interface Control Documents per DRD CSSS-T-003, Interface Control Documents

Applicable Document

CxP 72002, Constellation Program EVA System Requirements Document (SRD)
Deliverables

DRD CSSS-T-002, Preparation of EVA Systems Project Unique Specifications
DRD CSSS-T-003, Interface Control Documents

DRD CSSS-T-004, Requirements Traceability Report
2.3 Verification and Validation Planning and Control TC "2.3 Verification and Validation Planning and Control" \f C \l "2" 
a)
The Contractor shall develop a plan for the verification and validation of the CSSS hardware and software by inspection, demonstration, analysis, and test in accordance with DRD CSSS-T-006, Contractor Master Verification Plan consistent with CxP 72181, EVA Systems Project Master Verification Plan.

b)
The Contractor shall document the verification and validation method for each CSSS hardware assembly and CSSS software Computer Software Configuration Item (CSCI) level requirement and all lower-level requirements in a verification and validation matrix in accordance with DRD CSSS-T-006, Contractor Master Verification Plan.  NASA provides verification and validation methods at the subsystem level in the ERDs.

c)
The Contractor shall develop and provide detailed verification objectives for the subsystem level and below and document per DRD CSSS-T-006, Contractor Master Verification Plan.  All detailed verification objectives where the CSSS hardware subsystems interface with external systems or require hazardous human-in-the-loop testing (e.g., reduced pressure, neutral buoyancy, thermal vacuum) will be listed in CxP 72181-ANX01, EVA Systems Project Master Verification Plan Annex 1: Detailed Verification Objectives.  The Contractor shall provide input to the detailed verification objective identified in the CxP 72181, EVA Systems Project Master Verification Plan Annex 1: Detailed Verification Objectives.  

d)
The Contractor shall accomplish certification of the CSSS hardware consistent with CxP 72181, EVA Systems Project Master Verification Plan and CSSS software consistent with CxP 70065, Constellation Computing Systems Requirements, and in accordance with DRD CSSS-T-006, Contractor Master Verification Plan and document results per DRD CSSS-T-025, Certification Data Packages.

e)
The Contractor shall use certified software during verification testing of all subsystems, assemblies, subassemblies, and components.

f)
The Contractor shall verify software-controlled interfaces using certified software and hardware.

g)
The Contractor shall validate all CSSS hardware and software requirements through the lowest level of decomposition, and document the analysis supporting the validation per DRD CSSS-T-010, Analysis Reports.

h)
The Contractor shall support NASA in the performance of designing, developing, testing, and evaluating the interfaces between the CSSS hardware and software and other CxP systems, and the verification and validation of integrated performance of the CSSS hardware and software with the other CxP systems.  All external hardware interfaces are identified in the CxP 72002, Constellation Program EVA System Requirements Document (SRD). 

i)
The Contractor shall perform analyses and tests and provide reports and engineering data supporting integration and operation of CSSS hardware and software and other CxP systems such as:
· Structural models and analyses for static, dynamic, and coupled-loads analyses

· Mass properties, dimensions, and physical (e.g., material, thermal) properties

· Integrated compatibility analyses (e.g., electromagnetic compatibility (EMC), radio frequency (RF))

· Interface and integration drawings and build/test procedures


The reports and engineering data shall be provided per DRD CSSS-T-010, Analysis Reports.

j)
The Contractor shall support the ESPO in the development of integrated verification plans involving multiple systems across the CxP per CxP 72181, EVA Systems Project Master Verification Plan.

Applicable Documents

CxP 72181, EVA Systems Project Master Verification Plan
CxP 72181-ANX01, EVA Systems Project Master Verification Plan Annex 1: Detailed Verification Objectives
CxP 72002, Constellation Program EVA System Requirements Document (SRD)
CxP 70065, Constellation Computing Systems Requirements
Deliverables

DRD CSSS-T-006, Contractor Master Verification Plan

DRD CSSS-T-010, Analysis Reports 

DRD CSSS-T-025, Certification Data Packages
2.4 System Analysis, Engineering, and Architecture Description TC "2.4 System Analysis, Engineering, and Architecture Description" \f C \l "2" 
2.4.1 Systems Analysis TC "2.4.1 Systems Analysis" \f C \l "3" 
2.4.1.1 Integrated Analysis Planning and Execution TC "2.4.1.1 Integrated Analysis Planning and Execution" \f C \l "4" 
a)
The Contractor shall develop, implement, and maintain a System Analysis Plan per DRD CSSS-T-007, System Analysis Plan.  The Contractor shall report results of the analysis performed per DRD CSSS-T-010, Analysis Reports.
b)
The Contractor shall identify and conduct trade studies to ensure realistic options and alternatives are assessed for CSSS hardware requirements and design decisions in accordance with DRD CSSS-T-007, System Analysis Plan.  The Contractor shall report results of the trade studies per DRD CSSS-T-010, Analysis Reports.  The trade studies shall address life cycle costs per DRD CSSS-M-002, Performance Assessment Plan.

c)
The Contractor shall support CxP requirements analysis cycles and design analysis cycles for requirements in the SRD and ERD not allocated to the Contractor per Section J, Attachment J-19, SRD/ERD Requirements Applicability and Verification Participation Matrix as directed by the NASA Contracting Officer (CO) through task orders.  (IDIQ)
Deliverables

DRD CSSS-T-007, System Analysis Plan
DRD CSSS-T-010, Analysis Reports
2.4.1.2 Integrated Models and Simulations TC "2.4.1.2 Integrated Models and Simulations" \f C \l "4" 
a)
The Contractor shall develop, deliver, and maintain models supporting discipline-oriented engineering analysis and trade studies in accordance with DRD CSSS-T-008, Engineering Models.

b)
The Contractor shall develop, deliver, and maintain engineering models to evaluate effectiveness and performance of the EVA System in accordance with DRD CSSS-T-008, Engineering Models.
Deliverable

DRD CSSS-T-008, Engineering Models

2.4.2 Software Engineering TC "2.4.2 Software Engineering" \f C \l "3" 
a)
The Contractor shall manage all software engineering activities consistent with CxP 72268, EVA Software Management Plan, and shall develop, implement, and maintain a plan to define, design, develop, test, qualify, integrate, verify, validate, deliver, and maintain all CSSS software in accordance with DRD CSSS-T-036, Software Development Plan.

b)  The Contractor shall coordinate with the NASA Independent Verification and Validation (IV&V) Facility in accordance with NASA-STD-8739.8, NASA Software Assurance Standard (Chapters 6 and 7) to plan for the participation of the NASA IV&V Facility in the software development life cycle activities.

c)
The Contractor shall develop and maintain all software and software development tools under configuration management in accordance with the DRD CSSS-M-004, Configuration Management Plan. 

d)
The Contractor shall develop and maintain electronic software development folders for all flight, ground, and test software per DRD CSSS-T-037, Software Development Folder.

Applicable Document
CxP 72xxx, EVA Systems Software Management Plan
NASA-STD-8739.8, NASA Software Assurance Standard (Chapters 6 and 7)

Deliverables

DRD CSSS-T-036, Software Development Plan

DRD CSSS-T-037, Software Development Folder

2.4.3 Specialty Engineering TC "2.4.3 Specialty Engineering" \f C \l "3" 
a)
The Contractor shall apply specialty engineering throughout the life cycle of the CSSS hardware.

b)
The Contractor's approach to incorporating the engineering specialties into the systems engineering process and the technical effort required shall be documented in DRD CSSS-T-001, Contractor Systems Engineering Management Plan.

Deliverable

DRD CSSS-T-001, Contractor Systems Engineering Management Plan

2.4.3.1 Environments TC "2.4.3.1 Environments" \f C \l "4" 
a)
The Contractor shall design the CSSS hardware for the specific natural environments and induced environments that the CSSS hardware must operate within and for which the CSSS hardware must be qualified, encompassing all phases of CSSS hardware production, testing, and operation in all modes through disposal.
b)
The Contractor shall derive, control, and validate environment data and analysis models for the design, certification, and operation of the CSSS hardware.

2.4.3.2 Materials and Processes TC "2.4.3.2 Materials and Processes" \f C \l "4" 
a)
The Contractor shall ensure materials are selected, controlled, implemented, and verified to be consistent with their intended usage environments.

b)
The Contractor shall select, treat, fabricate, inspect, test, and analyze materials of construction to ensure the safety and success of the CSSS hardware.

c)
The Contractor shall develop, implement, and maintain DRD CSSS-T-011, Materials and Processes (M&P) Selection, Implementation, and Control Plan.

d)
The Contractor shall develop, implement, and maintain DRD CSSS-T-014, Contamination Control Plan (CCP).

e)
The Contractor shall develop, implement, and maintain DRD CSSS-T-012, Material Usage Agreements (MUAs).
f)
The Contractor shall develop, implement, and maintain DRD CSSS-T-013, Materials Identification and Usage List (MIUL).
Deliverables

DRD CSSS-T-011, Materials and Processes (M&P) Selection, Implementation, and Control Plan 

DRD CSSS-T-012, Material Usage Agreements (MUAs)

DRD CSSS-T-013, Materials Identification and Usage List (MIUL)
DRD CSSS-T-014, Contamination Control Plan (CCP) 

2.4.3.3 Electromagnetic Compatibility TC "2.4.3.3 Electromagnetic Compatibility" \f C \l "4" 
The Contractor shall design, develop, and deliver CSSS hardware that are electromagnetically compatible with all subsystems and equipment within the EVA System and with environments caused by electromagnetic effects external to the System.
2.4.3.4 Electrical, Electronic, and Electromechanical Parts TC "2.4.3.4 Electrical, Electronic, and Electromechanical Parts" \f C \l "4" 
The Contractor shall develop, implement, and maintain a EEE Parts Control Plan for the CSSS contract per DRD CSSS-S-011, Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan.
Deliverable

DRD CSSS-S-011, Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan

2.4.3.5 Micrometeoroids and Orbital Debris TC "2.4.3.5 Micrometeoroids and Orbital Debris" \f C \l "4"  - Reserved

2.4.3.6 Human Engineering TC "2.4.3.6 Human Engineering" \f C \l "4" 
As part of the hardware design process, the Contractor shall evaluate design solutions with respect to human factors, including but not limited to:

· Sizing implementation and in-flight modifications

· Strength and dexterity requirements to operate

· Differences in operation between training (e.g., 1-G and NBL) and flight environments

· Don/doff operation impacts (e.g., time required, range of motion required, volume required)
· Human range of motion and the reductions to that which the suit causes

· Minimizing suit-induced injury to crewmembers
· Effects of suit fit on crewmember performance

· Effects of long-duration wear on crewmember comfort
· Moisture/perspiration issues like visor fogging and moisture pooling on skin surfaces

2.4.3.7 Open Architecture TC "2.4.3.7 Open Architecture" \f C \l "4" 
The Contractor shall use a modular/open systems approach in the design of the CSSS hardware.  All Contract End Items (CEIs) and associated interfaces shall be separately certified.  The Contractor shall develop and maintain ICDs for all interfaces between CEIs in accordance with DRD CSSS-T-003, Interface Control Documents.  The Contractor shall use an approach such that any change at the subassembly level or below which does not affect the subassembly ICD, does not require recertification of the assembly, subsystem, element, or system.
Deliverable

DRD CSSS-T-003, Interface Control Documents
2.4.4 Architecture Definition - Reserved
 TC "2.4.4 Architecture Definition" \f C \l "3" 
3.0 Safety, Reliability, and Quality Assurance TC "3.0 Safety, Reliability, and Quality Assurance" \f C \l "1" 
a)
The Contractor shall demonstrate and document compliance with requirements stated in the CxP 72002, Constellation Program EVA System Requirements Document (SRD) for safety, reliability, availability, maintainability, supportability, manufacturability, hardware and software quality assurance, industrial safety, and environmental health for all aspects of the CSSS contract.  

b)
The Contractor shall incorporate and maintain the following in the IMS: SR&QA reviews, ground safety reviews, safety forum meetings, and all CSSS contract SR&QA DRD deliveries.

c)
The Contractor shall provide SR&QA representation for the CxP and the EVA Systems Project technical, operations and management forums, boards/panels and project reviews involving CSSS hardware-related topics.  Examples of boards and panels requiring SR&QA support include:  Constellation Safety Engineering Review Panel, Constellation Reliability and Maintainability Panel, Constellation Quality Assurance Panel, Constellation Probabilistic Risk Assessment Panel, as well as other Flight and Ground Safety Review Panels. 

d)
The Contractor shall provide an SR&QA evaluation of Flight Rules, change requests, procedures, and contingency operations for both ground and flight operations involving the CSSS hardware.

e)
The Contractor shall provide SR&QA support for the EVA System integrated project risk assessment for the CxP per DRD CSSS-M-006, Risk Management Plan and Reports.

f)
The Contractor shall provide an SR&QA evaluation of all CSSS hardware waivers, deviations, and changes with an emphasis on impacts to safety and mission success. 

Applicable Document

CxP 72002, Constellation Program EVA System Requirements Document (SRD)
Deliverables

DRD CSSS-M-006, Risk Management Plan and Reports

Flight Rule, procedure, waiver, deviation, and change request evaluations
3.1 System Safety TC "3.1 System Safety" \f C \l "2" 
a)
The Contractor shall develop, implement, and maintain a System Safety Plan in accordance with CxP 72184, EVA Systems Project Safety, Reliability, and Quality Assurance Plan, and DRD CSSS-S-001, System Safety Plan.

b)
The Contractor shall perform System Safety Hazard Analyses per DRD CSSS-S-002, System Safety Hazard Analysis.

c)
The Contractor shall identify areas of the CSSS hardware design where design for minimum risk (DFMR) is proposed for use as a hazard control approach in lieu of failure tolerance.  The Contractor shall identify and document the rationale for acceptance of the use of DFMR, and bring the recommendation forward to the safety engineering review panels for approval per DRD CSSS-S-002, System Safety Hazard Analysis.

d)
The Contractor shall develop and deliver System Safety Analysis Reports (which contain the hazard analysis, mitigations and controls, design drawings, schematics, systems descriptions and system analysis) and Hazard Reports per DRD CSSS-S-002, System Safety Hazard Analysis, at all phased safety reviews and Project design milestones in accordance with the Project schedule and CxP 70038, Constellation Program Hazard Analyses Methodology.

e)
The Contractor shall perform fault tree analyses to identify, mitigate, and control the hazards of the CSSS hardware throughout the EVA System life cycle using the Fault Tree Handbook with Aerospace Applications, August 2002, Version 1.1 (Chapters 1-9), as guidance and shall document and deliver the results per DRD CSSS-S-003, Fault Tree Analysis.

f)
The Contractor shall deliver, update, and maintain all CSSS hardware hazard reports, hazard analyses, and acceptance rationale in the Constellation Hazards Database.

Applicable Documents

CxP 72184, EVA Systems Project Safety, Reliability, and Quality Assurance Plan

CxP 70038, Constellation Program Hazard Analyses Methodology

Fault Tree Handbook with Aerospace Applications, August 2002, Version 1.1 (Chapters 1-9)

Deliverables

DRD CSSS-S-001, System Safety Plan

DRD CSSS-S-002, System Safety Hazard Analysis

DRD CSSS-S-003, Fault Tree Analysis

3.2 Industrial Safety and Environmental Health TC "3.2 Industrial Safety and Environmental Health" \f C \l "2" 
a)
The Contractor shall provide a safety, health, and environmental program which identifies, eliminates, mitigates, and controls hazards and risks in all contractor activities and document the plan per DRD CSSS-S-004, Safety, Health, and Environmental Plan.

b)
The Contractor and their subcontractors shall comply with applicable Occupational Safety and Health Administration (OSHA), NASA, and CSSS contract safety and health requirements.  The Contractor and their subcontractors shall document this “flow down” of safety and health responsibility per DRD CSSS-S-004, Safety, Health, and Environmental Plan. 

c)
The Contractor shall develop a written Safety and Health Program Self-Evaluation per DRD CSSS-S-013, Safety and Health Program Self Evaluation.

d)
The Contractor shall ensure that NASA-STD 8719.17, Requirements for Ground-Based Pressure Vessels and Pressurized Systems are met for all CSSS project ground-based Pressure Vessels/Systems (PVs/Ss) at contractor facilities.  Additionally, the Contractor shall ensure that the requirements of JPR 1710.13, Design, Inspection, and Certification of Pressure Vessels and Pressurized Systems, are met for CSSS project PVs/Ss which are owned and/or operated by JSC and all PVs/Ss which are used on JSC property or at contractor facilities located within ten miles of JSC.  Specific services will be provided to the Contractor by the SR&QA Pressure Systems Manager’s Office (PSMO) in accordance with the provisions of JPR 1710.13, Design, Inspection, and Certification of Pressure Vessels and Pressurized Systems. 
e)
The Contractor shall develop and implement a Lessons Learned Program Plan per DRD CSSS-S-014, Lessons Learned Program Plan and Lessons Learned.
Applicable Documents

NASA-STD 8719.17, Requirements for Ground-Based Pressure Vessels and Pressurized Systems 

JPR 1710.13, Design, Inspection, and Certification of Pressure Vessels and Pressurized Systems

Deliverables

DRD CSSS-S-004, Safety, Health, and Environmental Plan

DRD CSSS-S-013, Safety and Health Program Self Evaluation
DRD CSSS-S-014, Lessons Learned Program Plan and Lessons Learned
3.3 Reliability, Availability, and Maintainability TC "3.3 Reliability, Availability, and Maintainability" \f C \l "2" 
a)
The Contractor shall develop, implement, and maintain a Reliability, Availability, and Maintainability (RAM) Plan per DRD CSSS-S-005, Reliability, Availability, and Maintainability (RAM) Plan, which defines the implementation of RAM within the Contractor's organization including processes, required skills, tasks, and products for the CSSS contract in accordance with CxP 72194, EVA System Project Reliability, Availability, and Maintainability Plan.

b)
The Contractor shall perform Failure Modes Effects Analyses (FMEAs), develop a Critical Items List (CIL), and document the results per DRD CSSS-S-006, Failure Mode and Effects Analysis and Critical Items List (FMEA/CIL).

c)
The Contractor shall supply documentation, system and operational expertise for support of the Probabilistic Risk Assessment (PRA) team, and the data necessary to perform the CxP PRA in accordance with CxP 70017, Constellation Probabilistic Risk Assessment Methodology Document.  Documentation includes design drawings and analyses required to establish failure logic for each subsystem.  Analyses include physics-based assessments (e.g. structural, thermal, simulations) that may be required to evaluate the damage tolerance or redundancy requirements of a specific subsystem.  Data includes failure history and other pertinent operational information obtained from testing and operations (e.g. operating times and/or demands, as appropriate).
d)
The Contractor shall develop, implement, and maintain a Limited Life Items List per DRD CSSS-S-007, Limited Life Items List.

e)
The Contractor shall participate in the Government-Industry Data Exchange Program (GIDEP) in accordance with NPR 8735.1, Procedures for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government-Industry Data Exchange Program and NASA Advisories.  The Contractor shall provide GIDEP reporting in accordance with DRD CSSS-S-008, GIDEP and NASA Advisory Problem Data Sharing and Utilization Program.

Applicable Documents

CxP 72194, EVA System Project Reliability, Availability, and Maintainability Plan

CxP 70017, Constellation Probabilistic Risk Assessment Methodology Document
NPR 8735.1, Procedures for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government-Industry Data Exchange Program and NASA Advisories
Deliverables

DRD CSSS-S-005, Reliability, Availability, and Maintainability (RAM) Plan

DRD CSSS-S-006, Failure Modes Effects Analysis and Critical Items List (FMEA/CIL)

DRD CSSS-S-007, Limited Life Items List

DRD CSSS-S-008, GIDEP and NASA Advisory Problem Data Sharing and Utilization Program

Documentation, analyses, and data to support PRA development

3.4 Quality Assurance TC "3.4 Quality Assurance" \f C \l "2" 
a)
The Contractor shall establish and maintain a Quality Management System (QMS) that complies with SAE AS9100, Quality Systems-Aerospace-Model for Quality Assurance in Design, Development, Production, Installation, and Servicing. 

b)
The Contractor shall develop, implement, and maintain an AS9100-compliant Quality Assurance Plan specifically for this contract in accordance with DRD CSSS-S-009, Quality Assurance Plan. 

c)
The Contractor shall develop, implement, and maintain a system for reporting of non-conformances and Problem Reporting, Analysis, and Corrective Action (PRACA) and provide all reportable problems, their status, and corrective actions, for both hardware and software per DRD CSSS-S-010, Problem Reporting, Analysis, and Corrective Action (PRACA) Reporting.

d)
The Contractor and/or suppliers of calibration services shall be compliant with ANSI/ISO/IEC 17025:2005, General Requirements for the Competence of Testing and Calibration Laboratories, and ANSI/NCSI Z540.3:2006, Requirements for the Calibration of Measuring and Test Equipment.  If the JSC Measurement Standards and Calibration Laboratory (MSCL) is used for calibration services, the Contractor shall adhere to JPR 1281.11, Control of Inspection, Measuring, and Test Equipment.

e)
The Contractor shall maintain quality records for the life of the contract plus five years.

f)
The Contractor shall review and report changes of critical processes, procedures, and materials at the direct suppliers and/or the direct supplier’s sub-tier vendor(s). 

g)
The Contractor shall validate special process compliance at all suppliers per CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements.  Special processes are listed in Table A.1 of CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements. 

h)
The Contractor shall support NASA’s Joint Audit Planning Committee (JAPC) to facilitate the planning, coordination, and integration of NASA supplier quality audits.  Support consists of participating in the monthly audit planning teleconference and one face-to-face meeting per year.
i)
The Contractor shall perform Process Failure Modes and Effects Analysis (PFMEA) on critical processes or operations that are new, pose a high risk to personnel or equipment, or per Program or ESPO direction.  The PFMEA shall be reviewed and updated, if necessary, for critical processes or operations that have not been used in a 12 month period or are producing unacceptable products that affect form, fit, or function.  The Contractor shall use either the PFMEA methodology outlined in CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements Appendix D, or an equivalent methodology approved by the ESPO or CxP.  

j)
The Contractor fabrication and inspection quality stamps shall be distinctly different from one another.  Contractor stamps shall not exhibit the designation “NASA” or abbreviations of any NASA installation. 

k)
If the Contractor proposes use of electronic signatures as a method of acceptance, system configuration management and security controls shall be defined and provided to NASA for review and acceptance prior to implementation.

Applicable Documents

SAE AS9100, Quality Systems-Aerospace-Model for Quality Assurance in Design, Development, Production, Installation, and Servicing

ANSI/ISO/IEC 17025:2005, General Requirements for the Competence of Testing and Calibration Laboratories

ANSI/NCSI Z540.3:2006, Requirements for the Calibration of Measuring and Test Equipment

JPR 1281.11, Control of Inspection, Measuring, and Test Equipment

CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements (Table A.1 and Appendix D)
Deliverables

DRD CSSS-S-009, Quality Assurance Plan

DRD CSSS-S-010, Problem Reporting, Analysis, and Corrective Action (PRACA) Reporting

3.5 Software Safety and Assurance TC "3.5 Software Safety and Assurance" \f C \l "2"  

a)
The Contractor shall comply with all “software provider” requirements detailed in CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements (Section 7). 

b)
The Contractor shall comply with CxP 70128, Constellation Program Software Assurance Plan. 

c)
The Contractor shall develop, implement, and maintain a Software Assurance Plan per DRD CSSS-S-012, Software Assurance Plan.
Applicable Documents

CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements (Section 7)
CxP 70128, Constellation Program Software Assurance Plan

Deliverable

DRD CSSS-S-012, Software Assurance Plan

4.0 Technology Development (Science and Technology) TC "4.0 Technology Development (Science and Technology)" \f C \l "1"  – Basic Period and Option 1
a)
The Contractor shall support the NASA EVA Systems Project Technology Development Lead on the definition and implementation of the technology development plan for CSSS hardware and requirements documented in CxP 72185, EVA Systems Project Technology Development Plan. 
b)
The Contractor shall identify relatively mature technologies (TRL 4-6) and develop and mature new technologies (TRL 1-3) that could be integrated into the Constellation EVA System with the purpose of increasing safety, reliability, and performance and reducing risk as directed by the NASA CO through task/delivery orders. (IDIQ)

Applicable Document

CxP 72185, EVA Systems Project Technology Development Plan
5.0 Reserved TC "5.0 Reserved" \f C \l "1" 
6.0 EVA Systems Hardware and Software TC "6.0 EVA Systems Hardware and Software" \f C \l "1" 
a)
The Contractor shall develop, deliver, and maintain models supporting discipline-oriented engineering analysis and trade studies in accordance with DRD CSSS-T-008, Engineering Models.

b)
The Contractor shall develop 3D Computer Aided Design (CAD) models for all subassemblies, assemblies, subsystems, and elements developed under the CSSS contract.  The Contractor shall deliver all CAD models per DRD CSSS-T-009, CAD Models.

c)
The Contractor shall develop, implement, and maintain a contamination control plan, and maintain CSSS hardware cleanliness per DRD CSSS-T-014, Contamination Control Plan (CCP).

d)
The Contractor shall develop, implement, and maintain a Nondestructive Evaluation (NDE) Plan per DRD CSSS-T-015, Nondestructive Evaluation (NDE) Plan.

e)
The Contractor shall develop, implement, and maintain a Manufacturing and Assembly Plan per DRD CSSS-T-033, Manufacturing and Assembly Plan.
f)
The Contractor shall develop, implement, and maintain an imagery plan to provide imagery (e. g., still photo, motion picture, digital imagery, or video) of the CSSS hardware during manufacturing, assembly, test, integration, and close-out to document the hardware configuration.  The Contractor shall include the plan and imagery in DRD CSSS-T-034, Imagery Plan/Imagery Deliverables.

g)
The Contractor shall develop, implement, and maintain a hardware transportation handling plan per DRD CSSS-T-035, Hardware Handling and Transportation Plan.

h)
The Contractor shall comply with JSC 62809, Constellation Spacecraft Pyrotechnic Specification.  The Contractor shall verify compliance with JSC 62809, Constellation Spacecraft Pyrotechnic Specification, by inspection.  The inspection shall consist of a review of the NASA certifications addressing the requirements of JSC 62809, Constellation Spacecraft Pyrotechnic Specification for each Constellation system.  The verification shall be considered successful when the NASA certifications show that all applicable requirements of JSC 62809, Constellation Spacecraft Pyrotechnic Specification have been met.  Detailed verification requirements are contained in JSC 62809, Constellation Spacecraft Pyrotechnic Specification. 
Applicable Document
JSC 62809, Constellation Spacecraft Pyrotechnic Specification
Deliverables

DRD CSSS-T-008, Engineering Models
DRD CSSS-T-009, CAD Models

DRD CSSS-T-014, Contamination Control Plan (CCP)

DRD CSSS-T-015, Nondestructive Evaluation (NDE) Plan

DRD CSSS-T-033, Manufacturing and Assembly Plan

DRD CSSS-T-034, Imagery Plan/Imagery Deliverables

DRD CSSS-T-035, Hardware Handling and Transportation Plan

6.1 EVA Systems Hardware/Software Management TC "6.1 EVA Systems Hardware/Software Management" \f C \l "2" 
The Contractor shall manage the life cycle of the hardware and software deliverables (e.g. development, sustaining, processing, logistics, disposal and salvage).

6.2 Reserved TC "6.2 Reserved" \f C \l "2" 
6.3 EVA Systems Sustaining Engineering TC "6.3 EVA Systems Sustaining Engineering" \f C \l "2" 
6.3.1 Sustaining Engineering Management TC "6.3.1 Sustaining Engineering Management" \f C \l "3" 
The Contractor shall manage overall hardware and software sustaining engineering activities for this contract.

6.3.2 EVA Sustaining Engineering TC "6.3.2 EVA Sustaining Engineering" \f C \l "3"  

The Contractor shall provide the sustaining engineering as defined below for all hardware developed under this contract and additional hardware defined in Section J, Attachment J-16, Deliverable Items List (DIL).
6.3.2.1 Engineering Support for Operations TC "6.3.2.1 Engineering Support for Operations" \f C \l "4" 
a)
The Contractor shall provide an assessment of mission readiness.  JSC-28222, EVA Certification of Flight Readiness Requirements and Implementation Plan may be used as a reference.

b)
The Contractor shall develop, maintain, and distribute a hardware data book per DRD CSSS-T-016, Hardware Data Book.

c)
The Contractor shall develop, maintain, and distribute CSSS hardware ground test and checkout documentation per DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document.

d)
The Contractor shall develop, maintain, and distribute CSSS hardware on-orbit test and checkout documentation per DRD CSSS-O-003, Flight Operations Requirements and Constraints Document.

e)
The Contractor shall develop, maintain, and distribute a CSSS suit sizing document per DRD CSSS-O-004, Suit Sizing Requirements and Constraints.

f)
The Contractor shall develop, maintain, and distribute a CSSS hardware launch and landing requirements document per DRD CSSS-O-002, Launch and Landing Stowage Requirements and Constraints Document.

g)
The Contractor shall provide EVA hardware sustaining engineering during EVA mission operations for the resolution of EVA hardware mission related anomalies and issues in accordance with Section J, Attachment J-17, Event Matrix and the 90 day look ahead schedule (see Section 6.5.1.d).

h)
The Contractor shall develop and implement a mission support plan per DRD CSSS-O-010, Mission Support Plan, and provide support to all ESPO forums and CxP boards and real-time processes (e.g., Mission Management Teams (MMTs), Anomaly Resolution Teams (ARTs), Flight Investigation Teams (FITs), Mission Evaluation Room (MER), and Customer Support Room (CSR)).    

i)
All contractor personnel responsible for supporting missions shall be trained and certified in accordance with a contractor-developed training program.  

j)
Training and certification records shall be established and updated by the Contractor and shall be made available to NASA upon request.  

k)
The Contractor shall provide NASA with written updates and statuses during and/or after the completion of each EVA related event (e.g., shift reports).

l)
The Contractor shall develop, maintain, and distribute CSSS hardware assembly and maintenance procedures per DRD CSSS-T-031, Maintenance and Assembly Manual.

m)
The Contractor shall establish and maintain a plan for tracking the configuration of Class III hardware to document any differences between flight and training hardware.  NASA will use this data to plan crew training and in development of Certification of Flight Readiness for crew training.
n)  The Contractor shall develop any tools and models required for mission support per DRD CSSS-T-008, Engineering Models.
Reference
JSC-28222, EVA Certification of Flight Readiness Requirements and Implementation Plan

Deliverables

DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document

DRD CSSS-O-002, Launch and Landing Stowage Requirements and Constraints Document

DRD CSSS-O-003, Flight Operations Requirements and Constraints Document

DRD CSSS-O-004, Suit Sizing Requirements and Constraints

DRD CSSS-O-010, Mission Support Plan
DRD CSSS-T-008, Engineering Models
DRD CSSS-T-016, Hardware Data Book

DRD CSSS-T-031, Maintenance and Assembly Manual
6.3.2.2 Component and Process Obsolescence (Supplier Supportability) TC "6.3.2.2 Component and Process Obsolescence (Supplier Supportability)" \f C \l "4" 
The Contractor shall forecast, report, and resolve all hardware, materials, components, and process obsolescence and availability issues that may result in the loss of CSSS hardware production, repair, and failure analysis capabilities.  This includes all prime and sub-tier supplier activities and processes necessary to sustain the CSSS hardware inventory.
6.3.2.3 Problem Reporting and Corrective Action TC "6.3.2.3 Problem Reporting and Corrective Action" \f C \l "4" 
a)
The Contractor shall identify failures, conduct anomaly analysis investigations, and plan corrective actions as appropriate for hardware that fails to meet performance requirements, including useful life, in accordance with DRD CSSS-S-010, Problem Reporting, Analysis, and Corrective Action (PRACA) Reporting.

b)
The Contractor shall develop mitigation plans for open failures related to CSSS hardware elements, including real-time mission support to ensure mission success.

c)
The Contractor shall track and report on a weekly basis the status and disposition of CSSS hardware element anomalies.

Deliverable
DRD CSSS-S-010, Problem Reporting, Analysis, and Corrective Action (PRACA) Reporting
6.3.2.4 Technical Baseline Management and Change Evaluation TC "6.3.2.4 Technical Baseline Management and Change Evaluation" \f C \l "4" 
a)
The Contractor shall maintain and update engineering data, drawings, specifications, processes, and models for hardware and software sustained under this contract in accordance with CM and DM processes identified in Section 1.2.6.1, Configuration Management Plan and System, and 1.2.6.2, Data Management Plan and System.

b)
The Contractor shall maintain and update acceptance data per DRD CSSS-T-027, Acceptance Data Package.

c)
The Contractor shall perform engineering evaluations in response to Constellation and Project level change requests, engineering changes (ECs)/engineering change orders (ECOs), discrepancy reports (DRs), non-conforming hardware/software identification, White Sands Test Facility (WSTF) requests, material usage agreement (MUA) updates, GIDEP/NASA Advisories, Flight Rule change requests (CRs), and other approved NASA documentation (including CxP Level II CRs).  The Contractor shall perform studies and testing required to support the engineering evaluation process.  

d)
The Contractor shall prepare and submit engineering change packages to the EVA Systems Project Control Board (or its designee) for approval in accordance with CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1. 

Applicable Document
CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1
Deliverable
DRD CSSS-T-027, Acceptance Data Package
6.3.2.5 Special Studies (IDIQ) TC "6.3.2.5 Special Studies (IDIQ)" \f C \l "4" 
The Contractor shall perform special studies, testing, and reporting as directed by the NASA CO through task orders.  

6.3.2.6 Hardware Enhancements and Upgrades (IDIQ) Option 2 TC "6.3.2.6 Hardware Enhancements and Upgrades (IDIQ) Option 2" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver EVA hardware enhancements and upgrades to improve performance, process, technical, cost, and safety as directed by the NASA CO through task/delivery orders.  All hardware enhancements and upgrades shall be conducted in accordance with plans, specifications, and processes provided via this SOW.
6.3.3 EVA Sustaining Engineering Safety TC "6.3.3 EVA Sustaining Engineering Safety" \f C \l "3" 
The Contractor shall perform sustaining engineering SR&QA activities in accordance with SOW Section 3.0.

6.4 EVA Hardware Development – Basic Period and Option 1 TC "6.4 EVA Hardware Development – Basic Period and Option 1" \f C \l "2" 
a)
The Contractor shall design, develop, test, evaluate, verify, validate, certify, and demonstrate readiness for acceptance all hardware and software necessary to meet or exceed the requirements in CxP 72002, Constellation Program EVA System Requirements Document (SRD) as allocated in Section J, Attachment J-19, SRD/ERD Requirements Applicability and Verification Participation Matrix and CxP 72208, Constellation Space Suit Element Requirements Document and CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document as allocated in Section J, Attachment J-19, SRD/ERD Requirements Applicability and Verification Participation Matrix per schedule in Section J, Attachment J-15, Critical Milestone Schedule.

b)
The Contractor shall functionally decompose, allocate, and document requirements in the CxP 72208, Constellation Space Suit Element Requirements Document, and CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document to the CI level per DRD CSSS-T-002, Preparation of EVA Systems Project Unique Specifications.  

c)
The Contractor shall develop, deliver, and sustain simulators and emulators for multi-element and multi-project development testing per Section J, Attachment J-16, Deliverable Items List (DIL).  The Contractor shall include operating instructions for the interface simulators and emulators. 
d)
NASA will be responsible for verifying the requirements identified in Section J, Attachment J-19, SRD/ERD Requirements Applicability and Verification Participation Matrix as a joint verification requirement.  The Contractor shall provide the necessary hardware, software, and support personnel for the successful execution of these tests and demonstrations.

e)
The Contractor shall conduct design reviews and provide deliverables per DRD CSSS-T-020, Design Reviews, and the Section J, Attachment J-15, Critical Milestone Schedule. 
f)
The Contractor shall use the crew consensus process as defined in CxP 72181, EVA Systems Project Master Verification Plan for all demonstrations requiring subjective evaluation by crewmembers.  Subjective crew evaluations include demonstrations conducted for verification as defined in Section 4 of CxP 72002, Constellation Program EVA System Requirements Document (SRD), CxP 72208, Constellation Space Suit Element Requirements Document, CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document and lower level contractor- developed specifications.  The Contractor shall use the crew consensus process for subjective demonstrations of prototype or development hardware that is crew worn or interfaces directly with the crew.
g)
The Contractor shall develop manufacturing drawings, procedures, and processes per DRD CSSS-T-032, Engineering Drawings and Associated Lists. 

h)
The Contractor shall develop test procedures per DRD CSSS-T-022, CSSS Test Procedures.

i)
The Contractor shall develop test reports per DRD CSSS-T-023, CSSS Test Reports.

j)
The Contractor shall develop certification plans per DRD CSSS-T-024, Certification Plans.  Certification hardware shall be of the same configuration and produced using the same manufacturing processes as the flight hardware.

k)
The Contractor shall provide certification data packages per DRD CSSS-T-025, Certification Data Packages.

l)
The Contractor shall provide acceptance data per DRD CSSS-T-027, Acceptance Data Package.

m)
The Contractor shall document design information in accordance with DRD CSSS-T-016, Hardware Data Book. 

n)
The Contractor shall document mass properties per DRD CSSS-T-017, Mass Properties Reports.

o)
NASA will provide GFE to the Contractor per Section J, Attachment J-11, Government Furnished Property.  GFE will include data deliverables equivalent to the Contractor furnished equipment product data deliverables.  The Contractor shall integrate the NASA-provided products into the design and flight configurations.  The Contractor shall integrate the NASA-provided GFE and documentation into applicable product deliverables identified in this SOW (e.g., these include requirements, drawings, certification packages, and integrated analyses).

p) 
The Contractor shall develop a Data and Command Dictionary per DRD CSSS-T-019, Data and Command Dictionary.

q)
The Contractor shall develop all flight software following the plans, processes, and standards outlined in DRD CSSS-T-036, Software Development Plan, and Section 2.4.2, Software Engineering.
r)  The Contractor shall allocate EVA System requirements to the CSCI level for the design of flight software and flight test software and maintain the allocations/requirements over the life of the CSSS contract.
s)
The Contractor shall produce a Software Requirements Specification (SRS) for each CSCI, using DRD CSSS-T-042, Software Requirements Specification.
t)
The Contractor shall allocate the requirements of each CSCI to the Computer Software Components (CSCs) and Computer Software Units (CSUs) levels. This design breakdown shall be documented in DRD CSSS-T-003, Interface Control Documents, and DRD CSSS-T-043, Software Design Description.

u)
Reserved.
v)
Reserved.

w)
The Contractor shall perform Peer Reviews on Software Requirements Specifications, Software Test Plans, and on selected design and code items.
x)
The Contractor shall, for each planned peer review, use a checklist to evaluate the work products, use established readiness and completion criteria, and track actions identified in the reviews until they are resolved.
y)
The Contractor shall document the results of the peer reviews in DRD CSSS-T-046, Software Inspection and Peer Review Report.

z)
The Contractor shall develop, implement, and maintain the approach for software test, verification, and integration test and support of hardware/software and integration test activities, in accordance with the DRD CSSS-T-047, Software Test Plan.
aa)
The Contractor shall document all CSCI-level test procedures in DRD CSSS-T-048, Software Test Description.
bb)
The Contractor shall perform CSCI-level testing following the test descriptions documented in DRD CSSS-T-048, Software Test Description.
cc)
The Contractor shall perform unit testing of the flight software.  Unit test procedures (CSU level), CSU-to-CSU interface, CSC-level, and CSC-to-CSC interface tests shall be made available to NASA upon request via DRD CSSS-T-037, Software Development Folders.
dd)
The Contractor shall document test results in the Software Test Report in accordance with DRD CSSS-T-049, Software Test Report.  
ee)
The Contractor shall develop, implement, and maintain a Software Maintenance Plan in accordance with DRD CSSS-T-050, Software Maintenance Plan.

ff)
As part of the delivered system, the Contractor shall develop and distribute a Software User Manual, DRD CSSS-T-051, Software User Manual, to provide the operators of the system a full understanding of how the software is used.
gg)
The Contractor shall develop, implement, and maintain DRD CSSS-T-052, Software Version Description Document for each external software delivery detailing requirements capabilities satisfied with each software release.

hh)
The Contractor shall develop and maintain software metrics, and provide Software Metrics Reports in accordance with DRD CSSS-T-053, Software Metrics Reports.
ii)  The Contractor shall deliver CSSS hardware and software (including associated flight support equipment) listed in Section J, Attachment J-16, Deliverable Items List (DIL) for the purposes of development testing and certification.
Applicable Documents
CxP 72002, Constellation Program EVA System Requirements Document (SRD)
CxP 72208, Constellation Space Suit Element Requirements Document
CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document 

CxP 72181, EVA Systems Project Master Verification Plan

Deliverables

DRD CSSS-T-002, Preparation of EVA Systems Project Unique Specifications

DRD CSSS-T-003, Interface Control Documents 
DRD CSSS-T-016, Hardware Data Book

DRD CSSS-T-017, Mass Properties Reports

DRD CSSS-T-019, Data and Command Dictionary 

DRD CSSS-T-020, Design Reviews
DRD CSSS-T-022, CSSS Test Procedures

DRD CSSS-T-023, CSSS Test Reports

DRD CSSS-T-024, Certification Plans

DRD CSSS-T-025, Certification Data Packages

DRD CSSS-T-027, Acceptance Data Package 

DRD CSSS-T-032, Engineering Drawings and Associated Lists
DRD CSSS-T-036, Software Development Plan
DRD CSSS-T-037, Software Development Folder
DRD CSSS-T-042, Software Requirements Specification

DRD CSSS-T-043, Software Design Description 

DRD CSSS-T-046, Software Inspection and Peer Review Report

DRD CSSS-T-047, Software Test Plan

DRD CSSS-T-048, Software Test Description

DRD CSSS-T-049, Software Test Report

DRD CSSS-T-050, Software Maintenance Plan

DRD CSSS-T-051, Software User Manual

DRD CSSS-T-052, Software Version Description Document

DRD CSSS-T-053, Software Metrics Report

6.4.1 Suit Element TC "6.4.1 Suit Element" \f C \l "3" 
6.4.1.1 Suit Element Management and Administration TC "6.4.1.1 Suit Element Management and Administration" \f C \l "4" 
The Contractor shall manage Suit Element DDT&E activities for this contract.

6.4.1.2 Suit Element Systems Engineering and Integration TC "6.4.1.2 Suit Element Systems Engineering and Integration" \f C \l "4" 
The Contractor shall perform Suit Element SE&I activities per SOW Section 2.0.

6.4.1.3 Suit Element Safety TC "6.4.1.3 Suit Element Safety" \f C \l "4" 
The Contractor shall perform Suit Element SR&QA activities per SOW Section 3.0.
6.4.1.4 Pressure Garment Subsystem TC "6.4.1.4 Pressure Garment Subsystem" \f C \l "4"  

The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Suit Element Pressure Garment Subsystem in compliance with SOW Section 6.4 requirements.
6.4.1.5 Portable Life Support Subsystem TC "6.4.1.5 Portable Life Support Subsystem" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Suit Element Portable Life Support Subsystem in compliance with SOW Section 6.4 requirements.

6.4.1.6 Reserved TC "6.4.1.6 Reserved" \f C \l "4" 
6.4.1.7 Communications, Avionics, and Informatics Subsystem TC "6.4.1.7 Communications, Avionics, and Informatics Subsystem" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Suit Element Communications, Avionics and Informatics Subsystem in compliance with SOW Section 6.4 requirements.

6.4.1.8 Power Subsystem TC "6.4.1.8 Power Subsystem" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Suit Element Power Subsystem in compliance with SOW Section 6.4 requirements.
6.4.1.9 Suit Ground Support Equipment TC "6.4.1.9 Suit Ground Support Equipment" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver Suit Element Ground Support Equipment in compliance with SOW Section 6.4 requirements.

6.4.1.10 Reserved TC "6.4.1.10 Reserved" \f C \l "4" 
6.4.2 Tools and Equipment Element (IDIQ) TC "6.4.2 Tools and Equipment Element (IDIQ)" \f C \l "3" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver EVA Tools and Equipment as directed by the NASA CO through task/delivery orders.
6.4.3 Vehicle Interface Element TC "6.4.3 Vehicle Interface Element" \f C \l "3" 
6.4.3.1 Vehicle Interface Element Management and Administration TC "6.4.3.1 Vehicle Interface Element Management and Administration" \f C \l "4" 
The Contractor shall manage Vehicle Interface Element activities for this contract.

6.4.3.2 Vehicle Interface Element Systems Engineering and Integration TC "6.4.3.2 Vehicle Interface Element Systems Engineering and Integration" \f C \l "4" 
The Contractor shall perform Vehicle Interface Element SE&I activities per SOW Section 2.0.

6.4.3.3 Vehicle Interface Element Safety TC "6.4.3.3 Vehicle Interface Element Safety" \f C \l "4" 
The Contractor shall perform Vehicle Interface Element SR&QA activities per SOW Section 3.0.
6.4.3.4 Umbilical Subsystem TC "6.4.3.4 Umbilical Subsystem" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Vehicle Interface Element Umbilical Subsystem in compliance with SOW Section 6.4 requirements.

6.4.3.5 Orion Interface Subsystem TC "6.4.3.5 Orion Interface Subsystem" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Vehicle Interface Element Orion Interface Subsystem in compliance with SOW Section 6.4 requirements.

6.4.3.6 Lander Interface Subsystem (IDIQ) TC "6.4.3.6 Lander Interface Subsystem (IDIQ)" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Vehicle Interface Element Lander Interface Subsystem as directed by the NASA CO through task/delivery orders.
6.4.3.7 Lunar Surface Systems Interface Subsystem (IDIQ) TC "6.4.3.7 Lunar Surface Systems Interface Subsystem (IDIQ)" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver a Vehicle Interface Element Surface Systems Interface Subsystem as directed by the NASA CO through task/delivery orders.

6.4.3.8 Vehicle Interface Element Ground Support Equipment TC "6.4.3.8 Vehicle Interface Element Ground Support Equipment" \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver Vehicle Interface Element Ground Support Equipment in compliance with SOW Section 6.4 requirements.
6.4.3.9 Vehicle Interface Element Suit Interface Subsystem TC "6.4.3.9 Vehicle Interface Element Suit Interface Subsystem " \f C \l "4" 
The Contractor shall design, develop, test, evaluate, verify, validate, certify, demonstrate readiness for acceptance, and deliver Vehicle Interface Element Suit Interface Subsystem in compliance with SOW Section 6.4 requirements.

6.5 Logistics, Processing, and Inventory Management TC "6.5 Logistics, Processing, and Inventory Management" \f C \l "2" 
6.5.1 Logistics Planning TC "6.5.1 Logistics Planning" \f C \l "3" 
a)
The Contractor shall perform manifesting, tracking, and planning to ensure CSSS hardware is available to support program milestones and flight needs.

b)
The Contractor shall develop, implement, and maintain DRD CSSS-O-005, Integrated Logistics Support Plan for CSSS hardware.  

c)
The Contractor shall perform a Logistics Support Analysis per DRD CSSS-O-006, Logistics Support Analysis in accordance with the DRD CSSS-O-005, Integrated Logistics Support Plan.
d)
For tactical planning and scheduling, NASA will provide a 90 day look-ahead schedule of events updated fortnightly for which the Contractor shall provide logistical support.

e)
The Contractor shall establish and update EVA Manifests for each launch/mission per DRD CSSS-O-007, EVA Manifests for each Constellation mission.
Deliverables
DRD CSSS-O-005, Integrated Logistics Support Plan

DRD CSSS-O-006, Logistics Support Analysis

DRD CSSS-O-007, EVA Manifests
6.5.2 Flight and Training Hardware Processing TC "6.5.2 Flight and Training Hardware Processing" \f C \l "3" 
a)
The Contractor shall process and ensure availability of all CSSS hardware required to support Constellation missions, training events, engineering evaluations, and public affairs activities in accordance with Section J, Attachment J-17, Event Matrix and the 90 day look ahead schedule (see SOW Section 6.5.1 d).

b)
The Contractor shall process CSSS hardware in accordance with DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document, DRD CSSS-O-004, Suit Sizing Requirements and Constraints Document, and DRD CSSS-O-002, Launch and Landing Stowage Requirements and Constraints Document.

c)
The Contractor shall identify hardware required for processing for flight/mission events in accordance with a contractor-provided and NASA-approved EVA Support Equipment List per DRD CSSS-O-007, EVA Manifests.  For all other events, NASA will identify hardware support through the 90 day look ahead schedule.

d)
The Contractor shall develop, maintain, and distribute data to support mission operations per DRD CSSS-O-008, Flight Data Book. 

e)
The Contractor shall perform crew size dependent flight hardware and all training hardware processing at a facility within ten miles of JSC.

f)
The Contractor shall keep daily records of all training events that are supported by the Contractor in accordance with DRD CSSS-O-012, Training Event Support Log.  

g)
In addition to ensuring the availability of hardware required by subsection a), the Contractor shall resolve DRs in a timely manner to ensure that a minimum of 90% of the inventory is available for use.

h) 
The Contractor shall develop, implement, and maintain a system for requisitioning available hardware for events such as training, public affair events, and real-time mission support.  The system shall be capable of providing hardware within one day of notice for Class III hardware and three days of notice for Class I and II hardware.
i)
The Contractor shall provide technical support for ground training and testing events that use hardware provided or sustained under this contract in accordance with Section J, Attachment J-17, Event Matrix and the 90 day look ahead schedule.

j)
The Contractor shall develop, implement, and maintain a training plan for personnel authorized to process and maintain CSSS hardware.  The Contractor shall maintain training and certification records. 

k)
The Contractor shall maintain the hardware used for certification as configuration controlled Class II hardware per CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1 to allow for re-certification or life-extension testing. 

Applicable Document


CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1
Deliverables
DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document

DRD CSSS-O-002, Launch and Landing Stowage Requirements and Constraints Document

DRD CSSS-O-004, Suit Sizing Requirements and Constraints Document
DRD CSSS-O-007, EVA Manifests
DRD CSSS-O-008, Flight Data Book

DRD CSSS-O-012, Training Event Support Log
6.5.3 Hardware Inventory Management TC "6.5.3 Hardware Inventory Management" \f C \l "3" 
6.5.3.1 Hardware Inventory Management System TC "6.5.3.1 Hardware Inventory Management System" \f C \l "4" 
a)
The Contractor shall establish and maintain a single hardware inventory management system.  This system shall track location, quantity and status of discrete hardware items (e.g. flight, training, spares, repair parts, supplies, materials, and shipping containers).  The system shall identify excess or obsolete hardware and initiate salvage or disposal.  The system shall be applicable to inventory management of both ground-based and space-stored assets.  
b)
The Contractor shall provide a CSSS Hardware Inventory Report per DRD CSSS-O-011, Hardware Inventory Report.

Deliverable
DRD CSSS-O-011, Hardware Inventory Report
6.5.3.2 Hardware Transportation, Shipping, Receiving, and Storage TC "6.5.3.2 Hardware Transportation, Shipping, Receiving, and Storage" \f C \l "4" 
a)
The Contractor shall provide shipping, receiving, and storage for CSSS hardware.

b)
The Contractor shall provide bonded storage located within ten miles of JSC.

c)
The Contractor shall perform all transportation, shipping, and receiving under this contract per DRD CSSS-T-035, Hardware Handling and Transportation Plan including transportation to government testing and training facilities, and launch site complexes.

Deliverable
DRD CSSS-T-035, Hardware Handling and Transportation Plan
6.5.3.3 Hardware Production/Replacement TC "6.5.3.3 Hardware Production/Replacement" \f C \l "4"  

Basic Period and Option 1  

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL).
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.
6.5.3.3.1 Flight Hardware Production/Replacement Suits TC "6.5.3.3.1 Flight Hardware Production/Replacement Suits" \f C \l "5" 
Basic Period and Option 1  

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Suit flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL).
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Suit flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.
6.5.3.3.2 Training Hardware Production/Replacement Suits TC "6.5.3.3.2 Training Hardware Production/Replacement Suits" \f C \l "5" 
Basic Period and Option 1  

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Suit training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL).
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Suit training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.

6.5.3.3.3 Flight Hardware Production/Replacement Tools and Equipment TC "6.5.3.3.3 Flight Hardware Production/Replacement Tools and Equipment" \f C \l "5"  

Basic Period and Option 1 (IDIQ)
a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Tools and Equipment flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Tools and Equipment flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.
6.5.3.3.4 Training Hardware Production/Replacement Tools and Equipment TC "6.5.3.3.4 Training Hardware Production/Replacement Tools and Equipment" \f C \l "5" 
Basic Period and Option 1 (IDIQ)

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Tools and Equipment training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Tools and Equipment training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.

6.5.3.3.5 Flight Hardware Production/Replacement Vehicle Interface Hardware TC "6.5.3.3.5 Flight Hardware Production/Replacement Vehicle Interface Hardware" \f C \l "5" 
Basic Period and Option 1  

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Vehicle Interface flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL).
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Vehicle Interface flight hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.

6.5.3.3.6 Training Hardware Production/Replacement Vehicle Interface Hardware TC "6.5.3.3.6 Training Hardware Production/Replacement Vehicle Interface Hardware" \f C \l "5" 
Basic Period and Option 1  

a)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Vehicle Interface training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL).
Option 2 Production Effort (IDIQ)
b)
The Contractor shall integrate, assemble, acceptance test, and deliver certified CSSS Vehicle Interface training hardware meeting the standards and requirements of Section 6.4, EVA Hardware Development per Section J, Attachment J-16, Deliverable Items List (DIL) as directed by the NASA CO through delivery orders.

6.5.3.4 Hardware Refurbishment/Repair TC "6.5.3.4 Hardware Refurbishment/Repair" \f C \l "4" 
a)
The Contractor shall perform refurbishment and repair on damaged or out-of-life CSSS hardware that had been previously accepted, and return that hardware to its original specification including acceptance testing. 

b)
The Contractor shall perform standard repair procedures documented in DRD CSSS-T-031, Maintenance and Assembly Manual.

c)
For non-standard repairs, the Contractor shall develop troubleshooting and analysis plans, repair dispositions, and acceptance rationale.  The Contractor shall document non-standard repairs on Material Review Board (MRB) forms per CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements, Appendix A, Section A.1.8.3.

d)
The Contractor shall refurbish used CSSS hardware in accordance with DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document and contractor-approved procedures.
Applicable Document
CxP 70059, Constellation Program Integrated Safety, Reliability & Quality Assurance (SR&QA) Requirements, Section A.1.8.3
Deliverables

DRD CSSS-O-001, Flight Hardware Processing Constraints and Requirements Document

DRD CSSS-T-031, Maintenance and Assembly Manual

6.5.4 Procedures Development and Control TC "6.5.4 Procedures Development and Control" \f C \l "3" 
a)
The Contractor shall develop, implement, and maintain maintenance and processing procedures in accordance with DRD CSSS-O-013, Processing Procedures. 
b)
The Contractor shall document and maintain traceability from performance requirements, FMEA/CILs, and hazard controls to on-orbit and ground-based testing and maintenance procedures per DRD CSSS-S-001, System Safety Plan.

Deliverables

DRD CSSS-O-013, Processing Procedures
DRD CSSS-S-001, System Safety Plan
7.0 Reserved TC "7.0 Reserved" \f C \l "1" 
8.0 Reserved TC "8.0 Reserved" \f C \l "1" 
9.0 Reserved TC "9.0 Reserved" \f C \l "1" 
10.0 Integrated Testing and Facilities TC "10.0 Integrated Testing and Facilities" \f C \l "1" 
10.1 Testing and Facility Management TC "10.1 Testing and Facility Management" \f C \l "2"  
a)
The Contractor shall support the EVA master test identification and planning processes as described in the CxP 72181, EVA Systems Project Master Verification Plan, and shall provide recommendations for test needs and opportunities.

b)
The Contractor shall ensure that non-government facilities are available to support all applicable CSSS hardware testing in the timeframe required (regardless of level and element).  

c)
The Contractor shall assemble a consolidated master EVA System test plan for development and verification testing of CSSS hardware and software including integrated testing with other Constellation Projects per DRD CSSS-T-024, Certification Plans.
Applicable Document

CxP 72181, EVA Systems Project Master Verification Plan
Deliverable

DRD CSSS-T-024, Certification Plans

10.2 Test and Facility Systems Engineering TC "10.2 Test and Facility Systems Engineering" \f C \l "2" 
a)
The Contractor shall establish and maintain common test and facility standards used by the EVA System (e.g., whether government or contractor-provided and regardless of level within the EVA System) to ensure that all levels of testing are operating to common processes and standards, and in adherence to Constellation and EVA System guidelines per DRD CSSS-T-021, CSSS Testing Standard Operating Protocol, DRD CSSS-T-022, CSSS Test Procedures, and DRD CSSS-T-023 CSSS Test Reports.

b)
The Contractor shall assess testing requirements of the entire EVA System tests as listed in CxP 72181, EVA Systems Project Master Verification Plan and in DRD CSSS-T-006, Contractor Master Verification Plan, and provide the most effective grouping of CSSS hardware test objectives, and provide inputs to the Government testing objective and associated facilities (i.e., government or non-government).  This shall account for EVA System hardware and facility schedule availability, and the most cost-effective and technically viable approach for the EVA System.  These test plans shall be documented per DRD CSSS-T-024, Certification Plans.

c)
The Contractor shall determine opportunities for test synergy with other Constellation Projects, focusing primarily on opportunities for development or verification tests necessary to meet EVA System schedules, but also identifying the schedule needs of the other Constellation Projects.  These synergies shall be documented in DRD CSSS-T-024, Certification Plans.

d)
For the Government-led facilities (reference Section 10.4, Facilities and Test Support Equipment), the Contractor shall participate in determining facility requirements in order to support the Contractor-provided EVA System hardware, shall provide an independent assessment that the Government facilities meet the Constellation test requirements, and shall support design reviews and Utilization Readiness Reviews (URRs) for these facilities.

Applicable Document

CxP 72181, EVA Systems Project Master Verification Plan
Deliverables

DRD CSSS-T-006, Contractor Master Verification Plan

DRD CSSS-T-021, CSSS Testing Standard Operating Protocol
DRD CSSS-T-022, CSSS Test Procedures

DRD CSSS-T-023, CSSS Test Reports

DRD CSSS-T-024, Certification Plans 

10.3 Test and Facility Safety, Reliability, and Quality Assurance TC "10.3 Test and Facility Safety, Reliability, and Quality Assurance" \f C \l "2" 
a)  The Contractor shall provide SR&QA for the planning and execution of EVA System level and project-to-project integrated testing, including support for Test Readiness Reviews (TRRs). 

b)  The Contractor shall perform Operating and Support Hazard Analyses (O&SHAs) per CxP 70038, Constellation Program Hazard Analyses Methodology in accordance with DRD CSSS-S-002, System Safety Hazard Analysis to identify hazards and ensure they are controlled prior to any hazardous or human-in-the-loop testing. 
Applicable Document

CxP 70038, Constellation Program Hazard Analyses Methodology
Deliverables

DRD CSSS-S-002, System Safety Hazard Analysis
10.4 Facilities and Test Support Equipment TC "10.4 Facilities and Test Support Equipment" \f C \l "2" 
a)
NASA will provide the facilities identified in Section J, Attachment J-10, List of Facilities, Installation Accountable Property, and Services, as “government-provided” facilities, for EVA System testing.  NASA will be responsible for operation of these facilities and conducting tests in these facilities.  The Contractor is not responsible for costs or schedules associated with operating these facilities.
b)  The Contractor shall provide all facilities and Test Support Equipment (TSE) required to implement this SOW that are not specifically identified in Section J, Attachment J-10, List of Facilities, Installation Accountable Property, and Services.  In DRD CSSS-T-006, Contractor Master Verification Plan, the Contractor shall document the contractor facilities and TSE required.
c)
The Contractor shall invite NASA to participate in all major facility design reviews.  URRs for all major facilities shall be co-chaired by contractor and NASA management.  

d)
Contractor facilities and test support equipment shall be developed, certified, and operated per: 

· DRD CSSS-T-006, Contractor Master Verification Plan
· DRD CSSS-T-021, CSSS Testing Standard Operating Protocol
· DRD CSSS-T-022, CSSS Test Procedures

· DRD CSSS-T-023, CSSS Test Reports 

· DRD CSSS-T-024, Certification Plans
· DRD CSSS-T-025, Certification Data Packages
· DRD CSSS-T-028, Facility and TSE Requirements

· DRD CSSS-T-029, Facility and TSE Design Document
Deliverables

DRD CSSS-T-021, CSSS Testing Standard Operating Protocol
DRD CSSS-T-022, CSSS Test Procedures

DRD CSSS-T-023, CSSS Test Reports 

DRD CSSS-T-024, Certification Plans
DRD CSSS-T-025, Certification Data Packages
DRD CSSS-T-028, Facility and TSE Requirements

DRD CSSS-T-029, Facility and TSE Design Document
10.5 Integrated Testing (Multi-Element and Multi-Project) TC "10.5 Integrated Testing (Multi-Element and Multi-Project)" \f C \l "2" 
a)
The Contractor shall support the preparation and execution of tests performed at the EVA System level (e.g., between hardware of the EVA System and other Constellation Projects, and any hazardous human-in-the-loop testing of the EVA System) as identified in Section J, Attachment J-17, Event Matrix.  

b)
The Contractor shall provide required CSSS hardware including associated paperwork (e.g., such as hazard analysis, hardware operating test procedures) per DRD CSSS-T-021, CSSS Testing Standard Operating Protocol, and DRD CSSS-T-022, CSSS Test Procedures.

c)
The Contractor shall support the planning and development of the integrated test reports per DRD CSSS-T-023, CSSS Test Reports.    

d)
The Contractor shall provide input into TRRs and other test planning milestones per DRD CSSS-T-021, CSSS Hardware Testing Standard Operating Protocol.  

e)
NASA will provide the overall test planning and coordination for these EVA System level tests including generation of integrated test reports.   

Deliverables

DRD CSSS-T-021, CSSS Testing Standard Operating Protocol
DRD CSSS-T-022, CSSS Test Procedures

DRD CSSS-T-023, CSSS Test Reports 
11.0 Education and Public Outreach TC "11.0 Education and Public Outreach" \f C \l "1"  

a)
The Contractor shall support NASA in the planning and implementation of educational and public outreach activities including special projects, curriculum development, demonstrations, displays, seminars, and presentations. 
b)
The Contractor should establish an outreach program, targeting secondary school, college and graduate students, and promoting studies in engineering and science disciplines that are relevant to CSSS hardware development and operations.
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