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Attachment J-4
Constellation Space Suit System (CSSS)

ATTACHMENT J-4
CONTRACT WORK BREAKDOWN STRUCTURE
Highlighted sections of the Contract Work Breakdown Structure (CWBS) represent control account levels.  The next lower level CWBS elements are reporting levels for earned value management.  Final reporting level assignments shall be agreed to by the Contractor and NASA at or prior to IBR.  Reference Attachment J-2, DRD CSSS-B-003, Contractor Integrated Master Schedule and Contract Performance Report, and CSSS-B-001, Financial Management Report (533) for reporting level requirements.  Levels, referred to in these DRDs, are as follows:  X.Y.Z, X=Level 2, Y=Level 3, Z=Level 4.   Level 1 is the EVA Systems Project Level (or total CSSS contract).  Therefore, within this CWBS, “1” is a Level 2 element while “1.1” is a Level 3 element and “1.1.1” is a Level 4 element. 
	CWBS
	Title
	Definition
	SOW Para

	1
	Project/Contract Management and Administration
	This section contains the effort for development and execution of systems and processes for planning, organizing, directing, and controlling all activities required to accomplish the overall contract safety, technical, schedule, and cost objectives and to ensure disciplined performance of work.  Activities directly associated with management of specific hardware elements will be defined in Section 6.0
	1

	1.1
	Project/Contract Management
	This section includes contract management and administration, as well as support of ESPO and external reviews.
	1.1

	1.1.1
	Project/Contract Management and Administration
	This section includes the execution of overall project management and administration.  This section also contains the efforts to develop briefing materials and analyses for meetings with various external review groups, which may include groups like 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.
	1.1.1, 1.1.3

	1.1.2
	Performance Assessment and Management Reviews 
	This section contains the development and implementation of communication processes and tools to support surveillance of all CSSS contract effort.   This includes coordinating and conducting Performance Management Reviews (PMRs) and status reviews. This includes the efforts to define and manage a metric reporting process to assess the level of success and quality of the execution of contract and the status of the providing organization's performance against the performance standards contained within their statement of work. 
	1.1.2

	1.2
	Project Planning and Control
	This section includes all aspects of Project Planning and Control (PP&C) for the contract.  This includes development and execution of processes to manage and control risks, schedules, budgets, documentation management, and hardware/software configuration management.  PP&C is also responsible for project assessments and life cycle cost analyses.
	1.2

	1.2.1
	PP&C Management and Administration
	This section includes direct support for managing tasks associated with PP&C and any PP&C cross-cutting functional support. Functions within this section include resource management (financial, personnel, and inventory reporting), planning (IMP coordination), schedule development and maintenance, and implementation of Information Technology requirements.  This section also includes the execution and administration contract changes, subcontracts, and delivery orders. 
	1.2.1, 1.2.3, 1.2.4, 1.2.5, 1.2.7, 1.2.9

	1.2.2
	Risk Management, Assessments, and Cost Estimating
	This section consists of the efforts to develop robust processes and tools to perform surveillance of contract effort and deliverables.  This includes the use of risk assessments, metrics, cost assessments, and schedule assessments in an integrated fashion.   Specifically, this section consists of the efforts to provide for a proactive decision-making process to continuously assess risks, prioritize risks, and implement strategies to mitigate and control those risks.   This section includes effort towards performing Earned Value Management (integrated budget and schedule) assessments of the project/contract.  This section requires the Contractor to provide information for:  (1) integrating cost and schedule performance data with technical performance measures, (2) assessing the magnitude and impact of actual and potential problem areas causing significant cost and schedule variances, and (3) providing valid, timely status information to the EVA Systems Project.  Additionally, this section includes the effort to capture, maintain, and provide access to life cycle cost analysis data as it evolves through the project life cycle.
	1.2.2, 1.2.8

	1.2.3
	Configuration and Data Management
	This section includes all support required to develop, manage, and maintain configuration control and data management processes and plans.  It also includes development and maintenance of products such as the WBS, Configuration Management (CM) Plan, Data Management (DM) Plan, and Change Board work instructions.  This section includes direct support for performing change integration and implementation (i.e. board administration support).
	1.2.6

	2
	Systems Engineering and Integration 
	Systems engineering is defined as a disciplined approach for the definition, implementation, integration, and operation of a system (e.g., product or service).  The emphasis is on achieving stakeholder functional, physical and operational performance requirements in the intended use environments over its planned life within cost and schedule constraints.  Systems engineering includes the engineering processes and technical management processes that consider the interface relationships across all elements of the system, other systems, or as a part of a larger system (reference NPR 7120.5D, NASA Space Flight Program and Project Management Requirements).  Systems engineering is further defined as a logical systems approach performed by multidisciplinary teams to engineer and integrate NASA’s systems to ensure NASA products meet customers’ needs.  This approach is applied to all elements of a system and all hierarchical levels of a system over the complete project life cycle (reference NPR 7123.1A, NASA Systems Engineering Processes and Requirements).
	 2.0

	2.1
	Systems Engineering Management
	This section consists of the efforts to manage the Contractor systems engineering and integration (SE&I) activities and to manage the Contractor’s participation in NASA-led ESPO systems engineering and integration activities in support of the CSSS contract.
	2.1

	2.2
	System Requirements Definition and Management
	This section includes all activities necessary pre-PDR to define and implement contract deliverable requirements as well as evaluation of changes to those requirements during the DDT&E phase.  This section also includes support for development of project-to-project Interface Requirements Documents (IRD) and management of element-to-element ICD definition.   
	2.2

	2.3
	Verification and Validation Planning and Control
	This section includes Contractor direct support for executing requirements verification and validation definition, planning and control for project level (Level III) documents / deliverables. 
	2.3

	2.4
	System Analysis, Engineering, and Architecture Definition
	This section includes all effort associated with planning and performing system analyses and architecture definition.  This section includes identification, planning, prioritization, and execution of trades, studies, and tests for the purposes of EVA Systems requirements definition and validation (Level II and Level III).   This section includes the cross-cutting specialty engineering elements required to perform analyses, assessment, support certification, and other system engineering activities.  This section consists of the efforts to develop and implement an approach for a modular open systems architecture in the design of the CSSS end item deliverables.  This section assures that a modular open systems architecture is a primary consideration in the selection of equipment to meet the EVA design functionality
	2.4

	3
	Safety, Reliability, and Quality Assurance
	This section assures that all Constellation SR&QA requirements are adequately executed for all activities and products within his contract including design, development, manufacturing, test, ground processing, and flight operations.  Assures an integrated management approach, facilitates corrective action, and implements an integrated surveillance and audit process to ensure the protection of personnel, property, equipment, and the environment. SR&QA will assure compliance with NASA policies and requirements and federal, state, and local regulations for safety, health, and environmental protection. Quality Assurance and Quality Engineering will ensure an integrated management approach and processes for all flight hardware and software designed, developed, and maintained/sustained. 
	3

	3.1
	System Safety
	This section includes the technical and management effort necessary to ensure the overall safety and protection of flight and ground personnel, flight/ground hardware, software, and facilities through all phases of the project, including oversight of contracted efforts. This section includes Identification and generation of Hazard Analyses, Hazard Control and mitigation plans, Safety Data Packages, Risk Assessments, and support to the Constellation Safety Review Process and associated Boards and Panels.
	3.1

	3.2
	Industrial Safety and Environmental Health
	This section includes the responsibilities of managing, reviewing, and development of policy, practices, processes, and procedures to ensure compliance with NASA policies and requirements and federal, state and local regulations for safety, health, and environmental protection.  Manages the development and implementation of risk management techniques for eliminating or controlling hazards. Provides environmental services to ensure compliance with EPA regulations, ergonomic assistance, and industrial hygiene support. 
	3.2

	3.3
	Reliability, Availability, and  Maintainability
	Ensures compliance with reliability and maintainability requirements. Includes FMEA/CIL, Probabilistic Risk Assessment (PRA), GIDEP/NASA Advisories, and limited life item documentation and tracking.
	3.3

	3.4
	Quality Assurance 
	Ensures the implementation of on-site and off-site quality and product assurance. Manages the implementation of a quality system that assures compliance for all flight software and hardware, and data products through the design, development, manufacture and test, and certification phases.  Facilitates effective closure of all corrective actions. Includes PRACA, EEE parts assurance, materials and special processes, and compliance with NASA and Program Standards including Workmanship Standards.
	3.4

	3.5
	Software Safety and Assurance
	Provides software assurance and software safety functions for all CSSS software deliverables throughout the System life cycle in accordance with the NASA Software Assurance Standard.  Includes the development and implementation of the contract SR&QA plan, and SR&QA audit reports. 
	3.5

	4
	Technology Development (Science and Technology)
	This section includes all effort associated with conducting trades, analyses, and technology development efforts associated with TRL maturation for all EVA hardware sections. 
	4

	4.1
	EVA Technology Development Management and Administration
	This section includes all management and administrating support for EVA technology development not directly associated with other specific section sections within 4.0.  
	4.1

	4.2
	Suit Technology Development / Trade Studies / Pre Phase A
	Trade studies and development of technologies associated with the space suit element.
	4.2

	4.3
	EVA Tools and Equipment Technology Development/ Trade Studies/Pre Phase A
	Trade studies and development of technologies associated with EVA tools and crew equipment element.
	4.3

	4.4
	Vehicle Interface Technology Development/ Trade Studies/Pre Phase A
	Trade studies and development of technologies associated with Vehicle interface equipment.
	4.4

	5
	Reserved (was Payloads)
	Reserved
	 

	6
	EVA Systems Hardware and Software
	This section includes all necessary activities to define, develop and certify, sustain, produce and process EVA hardware/software systems for the Constellation Program Office. 
	6

	6.1
	EVA Systems Hardware and Software Management
	This section includes effort necessary for the management of multiple hardware element deliverables.  This section includes technical management of the life cycle of the hardware deliverables (development, sustaining, processing and logistics).
	6.1

	6.2
	Reserved
	Reserved 
	 

	6.3
	EVA Systems Sustaining Engineering
	This section includes the sustaining engineering (SE) activities for all contract deliverables.  Sustaining engineering support begins as soon as a product is certified or utilized for crewed training.  SE does not include activities directly associated with production and processing which is under a separate section.  
	6.3

	6.3.1
	Sustaining Engineering Management
	This section includes effort directly associated with management of all EVA Hardware sustaining engineering activities.  This includes oversight of all hardware elements (management, budget, and schedules), ensuring documentation of root cause, ensuring adequacy of failure assessment and mitigation plans, assurance of completion of corrective actions, technical audit support, and adequate maintenance of controlled drawings.  
	6.3.1

	6.3.2
	EVA Sustaining Engineering
	This section includes sustaining engineering efforts directly associated with cross-cutting EVA hardware sustaining engineering activities.  This section also includes core sustaining engineering for all certified EVA hardware; it also includes operations technical support and assurance of flight readiness support.  This section includes effort required to maintain the technical baseline and perform a technical evaluation and assessment of recommended changes to certified hardware.  This section includes engineering support towards the maintenance and updating of controlled documentation and drawings.  This section also includes evaluation of GIDEP/NASA Advisories and other externally driven concerns/issues affecting certified hardware. This section includes the engineering effort associated with conducting anomaly analysis investigations, and plan corrective actions as appropriate for hardware that fails to meet performance requirements, including useful life   
	6.3.2 (except for 6.3.2.5 and 6.3.2.6)

	6.3.3
	EVA Sustaining Engineering - Safety
	This section includes execution of SR&QA engineering activities defined in Section 3.0 specific to sustaining engineering.
	6.3.3

	6.3.4
	Special Studies 
	This section includes special studies and testing that will be used to improve safety, increase functionality, and enhance cost effectiveness of existing and certified EVA hardware and processes.   Special studies and testing will also provide specialized information aiding in the use of EVA hardware under conditions outside of those stipulated in baselined specifications.  Special studies are comprised of analyses and evaluations, and may include design and manufacture of prototype suit system hardware for the purposes of requirements development.  Suit system prototype hardware may incorporate concepts, designs, and technologies not incorporated in existing suit system hardware.
	6.3.2.5

	6.3.5
	Hardware Enhancements and Upgrades  
	This section includes EVA hardware enhancements and upgrades that will be used to improve safety, increase functionality, and enhance cost effectiveness of existing and certified EVA hardware.  Enhancements and upgrades will be restricted towards implementing changes at the subsystem level or lower. 
	6.3.2.6

	6.4
	EVA Hardware Development
	This section includes all necessary activities to develop concepts, define and control element and lower level specifications, develop flight hardware and software deliverables (including associated flight support equipment), ground support equipment, and perform validation and verification for all EVA hardware elements. 
	6.4

	6.4.1
	Suit Element
	This section includes all necessary activities to define, design, develop, test and certify the Suit Element   
	6.4.1

	6.4.1.1
	Suit Element Management & Administration
	This section includes program management, administrative, planning and control functions with respect to development of Suit element hardware and software deliverables to the ESPO.
	6.4.1.1

	6.4.1.2
	Suit Element SE&I 
	This section includes development of requirements, performance of trades/studies, and planning and execution of verification/validation testing for the suit element (Level IV)
	6.4.1.2

	6.4.1.3
	Suit Element Safety
	This section includes execution of SR&QA activities defined in Section 3.0 specific to the Suit Element.
	6.4.1.3

	6.4.1.4
	Pressure Garment Subsystem
	This section includes definition, development, certification, and delivery of Suit Element Pressure Garment Sub-system hardware for this contract.  The Pressure Garment Subsystem includes all pressurized sections within the human ventilation loop (e.g. gloves, helmet, boots, arms, legs).  This section includes definition, development, certification, and delivery of Crew Survival Subsystem hardware for the Suit Element.  Crew Survival Subsystem must provide crew survivability through all flight phases from pre-launch through recovery.  Examples - orthostatic intolerance gear, head protection, personal flotation if highly integrated to suit
	6.4.1.4

	6.4.1.5
	Portable Life Support Subsystem
	This section includes definition, development, certification, and delivery of Suit Element Portable Life Support Sub-system (PLSS) end item for the contract.  The PLSS must perform life support functions to support lunar surface EVA. 
	6.4.1.5

	6.4.1.6
	Power, Communication, Avionics, and Informatics (CAI) Subsystem
	This section includes definition, development, certification, and delivery of Power subsystems hardware for the Suit element. This section includes definition, development, certification, and delivery of Communications, Avionics, and Informatics hardware/software for the Suit Element. 
	6.4.1.7, 6.4.1.8

	6.4.1.7
	Suit Ground Support Equipment (GSE)
	This section includes development and delivery of the GSE necessary in performing the design and production of element flight and training hardware. GSE is further defined in the contract glossary and is differentiated from Facilities and TSE which are covered in Section 10.0.
	6.4.1.9

	6.4.2
	Tools and Equipment Element
	This section includes all necessary activities to define, develop, certify, produce, sustain and process Tools and Equipment for the Constellation Program Office.
	 6.4.2

	6.4.2.1
	Tools and Equipment Element Management 
	This section includes program management, administrative, planning and control functions with respect to development of Tools and Equipment end item deliverables for this contract.
	6.4.2

	6.4.2.2
	Tools and Equipment Element SE&I
	This section includes development of requirements, performance of trades/studies, and planning and execution of verification/validation testing for the tools and equipment element (Level IV).
	6.4.2

	6.4.2.3
	Tool and Equipment System Safety
	This section includes execution of SR&QA activities defined in Section 3.0 specific to EVA Tools and Equipment Systems. 
	6.4.2

	6.4.2.4
	ISS Mission Tools and Equipment
	This section and sub tiers are responsible for development of tools and equipment required to perform Orion missions to ISS.  
	6.4.2

	6.4.2.5
	Lunar Mission Tools and Equipment
	This section and sub tiers are responsible for development of tool required to support lunar sortie missions.   
	6.4.2

	6.4.2.6
	Mars Mission Tools and Equipment
	N/A
	6.4.2

	6.4.2.7
	Tools and Equipment Element Ground Support Equipment (GSE)
	This section includes development and delivery of the GSE necessary in performing the design and production of element flight and training hardware. GSE is further defined in the contract glossary and is differentiated from Facilities and TSE which are covered in Section 10.0.
	6.4.2

	6.4.3
	Vehicle Interface Element 
	This section includes all necessary activities to define, develop, certify, and deliver the Vehicle Interface Element for the EVA Systems Project of the Constellation Program.  
	6.4.3

	6.4.3.1
	Vehicle Interface Element Management & Administration
	This section includes program management, administrative, planning and control functions with respect to development, sustaining, integration, and processing of Vehicle Interface Element hardware and software deliverables to the EVA Systems Project.
	6.4.3.1

	6.4.3.2
	Vehicle Interface Element SE&I
	This section includes development of requirements, performance of trades/studies, and planning and execution of verification/validation testing for Vehicle Interface Element (Level IV).
	6.4.3.2

	6.4.3.3
	Vehicle Interface Element Safety
	This section includes execution of SR&QA activities defined in Section 3.0 specific to Vehicle Interface Element. 
	6.4.3.3

	6.4.3.4
	Umbilical Subsystem
	This section includes development, verification, and certification of Umbilical subsystem equipment including short umbilicals, long umbilicals, buddy umbilicals for lunar surface operations, recharge umbilicals for lunar operations, and all subassemblies that constitute such umbilicals.  Subassemblies include umbilical multiple connectors, hose and harness subassemblies, cover assemblies, stowage and handling provisions, mate-before-break subassemblies, safety tethers, buddy connectors, and recharge connectors.
	6.4.3.4

	6.4.3.5
	Orion Interface Subsystem
	This section includes development, certification, and delivery of interface equipment that is unique to Orion and is not performed as part of Life Support Umbilical subsystem activities.  This includes provision of a Vehicle Multiple Connector specification and possibly development, certification, and delivery of Suit/Seat interface equipment for Orion seats.
	6.4.3.5

	6.4.3.6
	Lander Interface Subsystem 
	This section includes development and certification of interface equipment that is unique to the Lunar Lander and is not encompassed in Umbilical Subsystem activities.  This includes activities related to Lander umbilical panels, PLSS recharge panels, donning stand equipment, and any suit/seat-or-strap interface hardware for Lander landing stability such as ceiling straps for crew stability during seated or standing landing and ascent.
	6.4.3.6

	6.4.3.7
	Suit Interface Subsystem
	This section includes development and certification of interface equipment that is unique to the Suit and is not encompassed I the Umbilical Subsystem activities.  This includes activities related to the Suit Multiple Connector Assembly and its integration with the suit pressure garment, and the mate-before-break assembly.
	6.4.3.9

	6.4.3.8
	Lunar Surface Systems Interface Subsystem
	This section includes development, certification, and delivery of LSS Interface Equipment.  Examples of sub-sections include rover umbilicals, seat interface, and restraint hardware.
	6.4.3.7

	6.4.3.9
	Vehicle Interface Element Ground Support Equipment (GSE)
	This section includes development and delivery of the GSE necessary in performing the design and production of element flight and training hardware. GSE is further defined in the contract glossary and is differentiated from Facilities and TSE which are covered in Section 10.0.
	6.4.3.8

	6.5
	Logistics, Processing, and Inventory Management
	This section includes inventory management, development of logistics plans and analyses, EVA hardware processing, and EVA hardware production activities to support Constellation missions.  The scope of this section will include all build “to print” or repair/refurbish back “to print” tasks.  Inherent with these tasks is the need to efficiently transport hardware back and forth between the source and logistic depots to point of use.  
	 6.5

	6.5.1
	Logistics Planning
	This section includes the management, planning and requirements development towards implementing a logistics management system.   A well executed logistics planning and management system will lend itself to overall lower inventories and maximize the operational usefulness of all EVA hardware inventory.  
	6.5.1

	6.5.2
	Flight and Training Hardware Processing
	Processing of CSSS flight and training hardware consists of all testing and maintenance (preventive and corrective) required to verify that the hardware condition and performance is within specified limits and ready for flight, testing, training, or public affair events.
	6.5.2

	6.5.2.1
	Flight Hardware Processing Suits
	See above 6.5.2
	6.5.2.1

	6.5.2.2
	Training Hardware Processing Suits
	See above 6.5.2
	6.5.2.2

	6.5.2.3
	Flight Hardware Processing Tools and Equipment
	See above 6.5.2
	6.5.2.3

	6.5.2.4
	Training Hardware Processing Tools and Equipment
	See above 6.5.2
	6.5.2.4

	6.5.2.5
	Flight Hardware Processing Vehicle Interface Hardware
	See above 6.5.2
	6.5.2.5

	6.5.2.6
	Training Hardware Processing Vehicle Interface Hardware
	See above 6.5.2
	6.5.2.6

	6.5.3
	Hardware Inventory Management
	This section includes all aspects of inventory management, including tracking systems, shipping, storage, production, and refurbishment for training and certified flight hardware. 
	6.5.3

	6.5.3.1
	Hardware Inventory Management System
	This section develops and maintains system(s) for tracking inventory and providing periodic inventory reports.
	6.5.3.1

	6.5.3.2
	Hardware Transportation, Shipping, Receiving and Storage
	This section provides transportation, shipping and receiving and storage for all EVA Systems flight and training hardware.  Includes bond rooms, shipping, and facilities.
	6.5.3.2

	6.5.3.3
	Hardware Production/ Replacement
	This section consists of "build to print" production required for EVA Systems hardware based on mission need including GSE/TSE.  This section includes all production of flight and training hardware and GSE/TSE, beyond those units required for certification.
	6.5.3.3

	6.5.3.4
	Hardware Refurbishment / Repair
	This section includes "return to print" repair (unplanned) and refurbishment (planned) of EVA Systems flight and training hardware including TSE/GSE. Rework and repair is defined as the effort to return the damaged hardware to its original specification.  Refurbishment is defined as the required effort to return the hardware to its original specification and implement approved engineering changes.  This section includes developing troubleshooting and analysis plans, repair dispositions, and acceptance rationale.
	6.5.3.4

	6.5.4
	Procedures Development and Control
	This section includes development and maintenance of procedures for logistics, processing, and inventory management.
	6.5.4

	7
	Reserved (was Mission Operations)  
	Reserved
	 

	8
	Reserved (was Vehicle Launch Support Systems)
	Reserved
	 

	9
	Reserved (was Ground Systems)
	Reserved
	 

	10
	Integrated Testing and Facilities
	This section includes all effort associated with project-to-project integrated testing, EVA system level testing (e.g., multiple element testing), and facilities and test support equipment (TSE) to support all levels of EVA System testing.
	 10.0

	10.1
	Testing and Facility Management
	This section includes all support associated with development and management of schedules, processes, delivery orders, change evaluation, and resource planning. This section includes all cross-cutting effort associated with technical coordination of test requirements, facilities, and other Constellation Projects including systems engineering expertise to assist in long range planning (e.g., scheduling and budgets) and for compliance with Constellation and EVA System testing standards.
	10.1, 10.2

	10.2
	Facilities and Test Support Equipment
	This section includes effort for building, upgrading, and maintaining all facilities and TSE (e.g., vacuum chambers, tank farms, and power supplies).  Facilities and TSE does not include GSE which is included in Sections 6.4, EVA System Development – Basic and Option 1, and 6.5, Hardware Logistics, Processing, and Inventory Management.  
	10.4

	10.3
	Integrated Testing 
	This section includes coordination and implementation of tests between EVA Systems hardware and other CxP system’s hardware or tests involving multiple elements of the EVA System.  This includes tests associated with requirement development, hardware development (e.g., to validate that the design concepts are proceeding down a path to meet the requirement intents and verification), or final EVA System verification, validation, or acceptance (i.e., including necessary testing associated with other Constellation Projects).  This section does not include testing dedicated to a single element or subsystem of a single element. This section includes any Test Safety support.
	10.3, 10.5

	11
	Education and Public Outreach
	This section includes activities supporting NASA's commitment to education and public outreach.  
	 11.0
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