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INTRODUCTION 
The Federal Aviation Administration acquires the capabilities it needs to perform its statutory mission through the FAA lifecycle management process shown below.
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Figure 1 FAA Lifecycle Management Process
Primary objectives of AMS process and policy are to:

a. Establish FAA strategic and performance goals and plans;

b. Define the future state of the FAA Enterprise Architecture to achieve these goals and the implementation roadmaps for moving from the current to the future state over time; 

c. Obtain and sustain throughout their service life all systems, equipment, services, facilities, and infrastructure needed to implement the enterprise architecture and achieve agency plans and goals; and

d. Decommission and remove from service all unneeded assets at the end of their service life.
Background 

The FAA standard work breakdown structure establishes a common framework and uniform work activity definitions for use by the acquisition management workforce when planning work activities throughout the lifecycle management process and estimating associated costs and schedules. We define lifecycle management work activity as all work necessary to plan, develop, obtain and support over their service life the air traffic control and other FAA services mandated by law and needed by the aviation industry and flying public.
Version 5.0 converted the FAA standard WBS to a product-oriented work breakdown structure that conforms to industry and government best practices and enables a clear division between government and contractor work activities over the lifecycle of a product or solution. The previous 4.1 version focused on functions, not products, and did not easily accommodate contractor activities or segregate them from those of the government. DELPHI coding structures remain consistent with the WBS version 4.1. Users will not change coding structures or how they are used within the DELPHI or the cost accounting system. 
Version 5.1 contains work activities to accommodate new AMS policy dealing with agency-level systems engineering and strategic planning, including the establishment and implementation of operational capabilities. It also adds additional guidance concerning the development of program and contract work breakdown structures from the FAA standard WBS. 

Version 5.2 updates and refines the program work breakdown in Section 3 (Solution Implementation) and explains its role in planning and managing an investment program. Version 5.2 also expands the Introduction to (1) explain the purpose and content of the program work breakdown structure; (2) demonstrate how to break down the prime mission product into its component subsystems to obtain useful and timely status reporting from the contractor, particularly on high-risk elements of the solution; (3) explain the relationship between the program work breakdown structure, the contract work breakdown structure, and other related program planning and management activity; (4) explain when the program work breakdown structure is first developed and how it evolves during final investment analysis and solution implementation; (5) inform practitioners concerning how software-intensive investment programs are handled; and (6) explain how to tailor the program work breakdown structure for different types of investment initiative. 
Version 5.3 modifies the Introduction to more clearly specify exactly what is required by AMS policy when constructing the program work breakdown structure; refines and simplifies the program work breakdown structure in Section 3; changes Implementation and Deployment to require work activity to be specified for each implementation site; combined AMS decision point work activity within the associated phase; and eliminated duplicative work activity associated with solution installation and checkout at the key site.
FAA Standard Work Breakdown Structure Organization
Figure 2 displays the structure of the FAA Standard Work Breakdown Structure.
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FAA Standard WBS 


· Service analysis work activities precede the establishment of specific investment programs. They define agency strategic and performance goals and identify promising opportunities and technologies for achieving those goals.
· Investment analysis work activities analyze alternative solutions to priority service needs and develop detailed planning and baseline values for the best overall approach.
· Solution implementation work activities develop and deploy specific investment programs and their lifecycle support packages. During this phase, many organizations conduct work as planned and managed by the service team or program office, including the prime mission product contractor, the FAA program management office, and other supporting FAA offices and contractors.
· In-service management work activities support and sustain operational assets over their service life whether they are systems, equipment, facilities, infrastructure, or services, as well as support and sustain the overall National Airspace System other elements of the FAA Enterprise Architecture such as administrative information technology systems.
The FAA standard WBS designates the work breakdown detail for all National Airspace System investment initiatives including research programs and the acquisition of services, as well as for all non-NAS administrative and mission support initiatives regardless of appropriation. It also defines WBS level four for the prime mission product. 

The standard WBS applies to all phases of the acquisition management lifecycle. It displays and defines the product to be developed and produced by means of hardware, software, facilities, and services, and relates work elements to each other and to end products. It also provides a systematic and standardized method for gathering cost data across all aspects of FAA investment initiatives.
Application 
The FAA standard work breakdown structure applies to all FAA investment initiatives regardless of funding appropriation including the following major categories of FAA products and services:

Automated Information Systems: An assembly of computer hardware, software, firmware, or any combination of these, configured to achieve specific information-handling operations such as the communication, processing, and storage of information. 
Electronic Systems: The complex of equipment (hardware/ software), data, services, facilities required to obtain an electronic capability such as a radar system, communications system, navigation system, guidance system, surveillance system, or support system. The work breakdown structure format in Section 3 (Solution Implementation) applies to stand-alone electronic systems or an operational capability consisting of multiple interdependent electronic systems.
Facilities and Infrastructure: The physical structures and their supporting infrastructure required to house and support equipment and personnel. Encompasses all the resources associated with the design, development, construction, integration, support, and fitting of facilities. For application to facilities and structures, the prime mission product portion of the work breakdown structure (Section 3.1.1 Prime Mission Product) must be structured to reflect the subsystems of the specific facility or infrastructure investment initiative.
Program Work Breakdown Structure
FAA policy and guidance organize standard WBS work activities during solution implementation as a program work breakdown structure. The program WBS is a logical framework for planning and managing all program activities, assessing technical results, supporting event-based technical reviews, and measuring cost and schedule performance. It encompasses the entire investment program including prime mission contractor activities and all related activities by support contractors and other government organizations (e.g., program office support, government-furnished equipment, government testing, and controller and maintenance training). And it is the common thread linking program management and control activity, the contract statement of work, and contractor management and control systems.
We develop the program WBS early in final investment analysis as the foundation for planning implementation activities and estimating the associated costs and schedules necessary to develop, produce, deploy, and obtain lifecycle support for needed investment products and services. We use it during solution implementation as the basis for controlling the investment program by gathering actual program costs for work activities and tracking them against planned values. 
Figure 3 specifies the program work breakdown structure. Figure 4 defines the work breakdown for the prime mission product. 
Figure 3 Program Work Breakdown Structure
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Figure 4 Prime Mission Product Work Breakdown Structure
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Note that Figure 4 defines the work breakdown structure for a single prime mission product. Some complex FAA investment programs may consist of multiple prime mission products that must work together to obtain the required operational capability. In these cases, construct a separate work breakdown for each prime mission product within the overall construct of the program WBS.
A key part of the program WBS is the associated work breakdown dictionary that lists and defines every element of the work breakdown, as well as the resources and processes required to produce it. The dictionary begins with the generic definitions in this standard, but becomes program-specific by defining the exact prime mission product(s) you will acquire to meet program requirements as defined in the program requirements document, product specification, and statement of work. Although the government program manager develops the preliminary WBS dictionary in conjunction with development of the program WBS itself, the prime mission product contractor expands the dictionary as it develops the contract WBS early in solution implementation after contract award.
The program WBS structure defines the logical relationship among all program work activities to a level of indenture (typically level 2, 3, or 4) that does not constrain the prime mission contractor as it defines and manages its work activity to deliver the products and services specified in the contract statement of work. Some program work breakdown structure elements are indentured to the 3rd level owing to their complexity and cost; for example, test and evaluation, integrated logistics support, implementation, and operational / site activation. The prime mission product work breakdown must be extended to the 4th level to specify the major subsystems and software releases that will be produced by the prime mission product contractor (see Figure 4: Prime Mission Product Work Breakdown Structure). This is the minimum level required for work breakdown and progress reporting by the prime mission product contractor to the government. You must specify this requirement in the prime mission contract statement of work. This ensures the program management organization will receive progress reporting from the contractor on the implementation status of each major subsystem and software release of the prime mission product.
The program management organization develops the program WBS to the level specified in Figure 4 late in final investment analysis after evaluating proposals and selecting the vendor for the prime mission product. This ensures solution implementation work activities and progress reporting will reflect the actual product or service to be provided. The contract WBS must mirror this level 4 structure exactly.
Note that several prime mission product descriptors identify work breakdown elements as (n). Where this notation occurs, the parent work breakdown element must be decomposed to the next (child) level using the appropriate title and numbering identification. For example, if a radar system (prime mission product) has multiple subsystems, each subsystem (n) must have an appropriate name (e.g., transmitter, receiver, workstation, signal processor) and a separate work breakdown number.  

Capture all contractor work activity required to design and produce each prime mission product subsystem in WBS 3.1.1 Prime Mission Product Subsystem. This includes both hardware and software work activity associated with each subsystem, as well as integration, assembly, test, and checkout of each individual subsystem. It also includes any subcontractor work activity. 
WBS 3.1.2 PMP Software Release n captures work activity necessary to develop and test the software needed to integrate the various PMP subsystems and achieve the functions and performance specified for the overall prime mission product. The integration, assembly, test, and checkout of all subsystems into the complete prime mission product falls under WBS 3.1.3 PMP Integration, Assembly, Test, and Checkout. 

All program office management activity is captured within the appropriate functional WBS element 3.2 through 3.7: system engineering; program management; test and evaluation; integrated logistics support; flight standards, regulation, and rulemaking; and implementation and deployment. This includes all support contractor and government activity supporting the program management office. 
When establishing the program WBS, employ only those work activities that apply to your investment initiative and the products and services being procured or developed. Add WBS levels below the specified level if necessary for effective program visibility and control. Be sure the program WBS represents identifiable work products, whether they are equipment, data, or related service products. Be sure the program WBS is a product-oriented structure – not an organizational breakdown structure that defines completely the work to be performed by all participants to obtain the end product or service of the investment initiative.
The program office may extend the prime mission product WBS to lower levels to achieve progress reporting on high-cost, high-risk, and high-interest product components. For example, a terminal radar system might be one of several major subsystems of an investment initiative to improve runway throughput. The terminal radar itself might have three major subsystems: a transmitter, receiver, and controller workstation, as well as three software releases as displayed in figure 5. You must specify his level of indenture in the contract.
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3.1 Terminal Radar System

      3.1.1 Terminal Radar System Subsystems

3.1.1.1 Transmitter

             3.1.1.1.1 Transmitter Hardware

             3.1.1.1.2 Transmitter Software 

             3.1.1.1.3 Transmitter Integration, Assembly, Test & Checkout

3.1.1.2 Receiver

             3.1.1.2.1 Receiver Hardware

             3.1.1.2.2 Receiver Software 

             3.1.1.2.3 Receiver Integration, Assembly, Test & Checkout

3.1.1.3 Controller Workstation

             3.1.1.3.1 Controller Workstation  Hardware

             3.1.1.3.2 Controller Workstation Software

             3.1.1.3.3 Controller Workstation  Integration, Assembly, Test & Checkout

3.1.2 Terminal Radar System Software

             3.1.2.1 Software Release 1

             3.1.2.2 Software Release 2

             3.1.2.3 Software Release 3

             3.1.2.4 Software Product Engineering

3.1.3 Terminal Radar System  Integration, Assembly, Test & Checkout


The program office (or contractor) may wish to define work activity and track progress at the configuration item level for very complex or high-risk programs. In such cases, each prime mission product subsystem would be broken down into configuration items – designated as hardware configuration items (HWCIs) and computer software configuration items (CSCIs). Examples of subsystem configuration items might include antennas, transmitters, receivers, application software, processors, and subsystem control software. At this level, WBS work activities would include all the effort to design, develop, assemble, test, and produce each configuration item. Figure 6 shows possible configuration items for the controller workstation in Figure 5).

Figure 6: Sample Controller Work Station Subsystem Configuration Items  

3.1.1.3 Controller Work Station


3.1.1.3.1 Controller Work Station Hardware



3.1.1.3.1.1 Display



3.1.1.3.1.2 Processor



3.1.1.3.1.3 Interface


3.1.1.3.2 Controller Work Station Software



3.1.1.3.2.1 Software Release 1



3.1.1.3.2.2 Software Release 2



3.1.1.3.2.3 Software Release 3


3.1.1.3.3 Integration, Assembly, Test, and Checkout 
Prime Mission Product Contract Work Breakdown Structure

The prime mission product contract WBS is the government-approved structure for planning, managing, tracking, and reporting all work activity that is the responsibility of the prime contractor. It has exactly the same top-level structure as the program WBS and includes the contractor’s extension to lower levels. Following contract award, the contractor expands the contract WBS to the level specified in the statement of work as the basis for contract management and progress reporting. 

Figure 7 (see next page) illustrates a hypothetical program work breakdown based on the need to develop or procure a new terminal radar system. The relationships between the program WBS and the prime mission product contract work breakdown structure and other associated work allocated to support contractors and other government organizations outside the program office are color-coded. Note that the program WBS contains all work activity associated with the overall investment program and the other work breakdown structures contain only work activities assigned by the program office to each participating organization.

[image: image4.emf]Figure 7 Sample Composite Program Work Breakdown Structure

3.1 Terminal Radar

3.1.1 Terminal Radar Subsystems

3.1.1.1 Transmitter

3.1.1.1.1 Transmitter Hardware

3.1.1.1.2 Transmitter Software
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3.1.1.2 Receiver

3.1.1.2.1 Receiver Hardware

3.1.1.2.2 Receiver Software

3.1.1.2.3 Receiver Integration/Assembly/Checkout

3.1.1.3 Controller Workstation

3.1.1.3.1 Controller Workstation Hardware

3.1.1.3.2 Controller Workstation Software

3.1.1.3.3 Controller Workstation Integration/Assembly/

3.1.2 PMP Software Releases

3.1.2.1 PMP Software Release 1

3.1.3 PMP Integration, Assembly, and Checkout 

3.2 System Engineering

3.3 Program Management

3.4 Test and Evaluation

3.4.1 Development Test

3.4.2 Operational Test

3.4.3 Test Facilities

3.4.4 Independent Operational Assessment

3.5 Integrated Logistics Support

3.5.1 Maintenance Planning

3.5.2 Direct Work Maintenance Staffing

3.5.3 Support Equipment

3.5.4 Maintenance Support Facilities

3.5.5 Training & Training Support

3.5.6 Supply Support

3.5.7 Packaging, Handling, Storage, Transport

3.5.8 Technical Data

3.5.9 Computer Resources Support

3.6 Flight Standards, Regulation, Rulemaking

3.7 Implementation and Deployment

3.7.1 Planning, Management, Control

3.7.2 EOSH Compliance

3.7.3 Implementation Engineering

3.7.4 Real Estate

3.7.5 Facilities

3.7.6 Infrastructure

3.7.7 Airspace Design

3.7.8 Key Site Integration, Assembly, Checkout, Test

3.7.9 In-Service Decision

3.7.10 Site Installation and Activation

3.7.10.n Site n (Specify)

Program WBS

3.4.6  Independent Operational Assessment

3.5.1 Maintenance Planning

3.5.2 Direct Work Maintenance Staffing

3.5.5 Training & Training Support

3.5.9 Computer Resources Support

3.7.4  Real Estate

3.7.5 Facilities

3.7.6 Infrastructure

3.7.7 Airspace Design

3.7.10 Site Installation and Activation

Support Contract WBS

Government Support WBS

3.2 System Engineering

3.3 Program Management

3.4.1 Development Test

3.4.2 Operational Test

3.5.8 Technical Data

3.1.1.3 Controller Workstation

3.1.1.3.1 Controller Workstation Hardware

3.1.1.3.2 Controller Workstation Software

3.1.1.3.3 Workstation Integration Checkout

Subcontract WBS

Contract WBS

3.1 Terminal Radar

3.1.1 Terminal Radar Subsystems

3.1.1.1 Transmitter

3.1.1.1.1 Transmitter Hardware

3.1.1.1.2 Transmitter Software

3.1.1.1.3 Transmitter Integration/Assembly/Checkout

3.1.1.2 Receiver

3.1.1.2.1 Receiver Hardware

3.1.1.2.2 Receiver Software

3.1.1.2.3 Receiver Integration/Assembly/Checkout

3.1.1.3 Controller Workstation

3.1.1.3.1 Controller Workstation Hardware

3.1.1.3.2 Controller Workstation Software

3.1.1.3.3 Workstation Integrate/Assembly/Checkout

3.1.2 PMP Software Releases

3.1.2.1 PMP Software Release 1
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3.2 System Engineering

3.3 Program Management

3.4 Test and Evaluation

3.4.1 Development Test

3.4.2 Operational Test

3.5.3 Support Equipment

3.5.5 Training & Training Support

3.5.6 Supply Support

3.5.7 Packaging, Handling, Storage, Transport

3.5.8 Technical Data

3.7.8 Key Site Integration, Assembly, Checkout, Test

3.7.10 Site Installation and Activation

3.7.10.n Site n (Specify)


In this example, the program office has contracted with a prime contractor to develop the prime mission product – a terminal radar system. These work activities are colored red in the prime mission contract WBS. Note that the organization of the program work breakdown structure and contract work breakdown structure are identical. However, the contract WBS contains only those work activities assigned to and executed by the prime contractor. For example, in addition to developing and producing the prime mission product, the prime contractor will support the program office in such areas as the provision of technical data, spare parts, support equipment, and training and training materials. It will also assist with developmental and operational testing as well as site activation. Also, note the prime contractor has proposed subcontracting the development and production of the controller workstation. These activities are colored violet in the subcontractor WBS. 
The program office has allocated some program management activity (i.e., review of prime contract technical deliverables, engineering and management, and technical support during development and operational testing) to a support contractor. These activities are colored blue in the support contract WBS. Finally, the program office will task other government organizations to assist with training and training support, independent operational assessment, real estate acquisition, upgrades to facilities and infrastructure, airspace design, and support during site activation. These activities are coded orange.
To summarize, the program WBS contains all work activities necessary to develop, produce, deploy, commission, and obtain support for the prime mission product over its service life. The prime mission product is broken down to at least the subsystem and major software release level in both the program and contract work breakdown structures to ensure progress tracking and reporting by the prime mission contractor. The prime mission contract must specify that the contract WBS be consistent with the program WBS to the subsystem and major software release level for management control and reporting. The prime mission contractor decomposes their work breakdown and management control to lower levels in accordance with their internal policies and controls. 
Note: Prime mission product subsystems and major software releases constitute the minimum work breakdown level required for the prime mission product in both the program WBS and contract WBS. Lower levels (hardware and software subsystem configuration items) may be specified for high-cost and high-risk development activities. 
Work Breakdown Structure Evolution

Figure 8 (see next page) illustrates how the program WBS evolves during the AMS lifecycle management process. You will define the foundation for the program WBS during concept and requirements definition after system engineers transform operational needs to functional and performance requirements and solution configurations. Do not form the program WBS around these capabilities and configurations. Rather, form it around the products that will satisfy these functional and performance requirements. 

Program offices and service organizations use the FAA standard WBS to develop a preliminary program WBS early in final investment analysis in conjunction with development of the implementation strategy and planning document. An organizational work breakdown is then developed that allocates work activity across program participants including the intended prime mission contractor, supporting government organizations such as the FAA Technical and Aeronautical Centers, and any contractor management support or other activity. These breakdown structures (work and organization) serve as the basis for overall program planning and development of a request for offer to industry for the prime mission product. They also serve as the basis for interagency agreements with other government organizations that will support the program, as well as task orders or requests for offer for contractor support (e.g., engineering and management support, independent software validation and verification, test support). 
Late in final investment analysis after evaluating vendor proposals for the prime mission product and selecting the winning contractor, update the program WBS to reflect the final allocation of work activity among all key program participants. The approved program WBS includes the top-level work breakdown for the prime mission product to at least the major subsystem and software release level. The prime mission contractor will further breakdown its work activity after contract award as the basis for contract planning, control, and reporting. The program work breakdown structure, with the embedded prime mission product and all support contractor and government work activity, may need to be updated early in solution implementation after the prime mission product contract is finalized and signed by all parties.

[image: image5.emf]Figure 8: Work Breakdown Structure Evolution
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Software-Intensive Products
There are two different types of software acquisition and they follow different implementation paths and have different work breakdown structures: automated information systems and software operating on a specific equipment. 
· Automated information systems include business systems, enterprise resource planning systems, and service-oriented systems. These systems primarily involve the determination of requirements and the development and integration of software to satisfy those requirements. The importance of defining good requirements cannot be overstated. Many developmental software programs fail because user needs are not understood adequately and associated functional and performance requirements are not well stated. After requirements are verified and validated, work activity initially focuses on the development and checkout of individual software configuration items that comprise the automated information system to ensure they satisfy allocated performance and functional requirements, followed by the progressive integration and checkout of software configuration items to ensure the end-product meets the needs of users. After development, automated information systems are typically deployed (rather than produced), often at one site or location. 
· Software Operating on a Specific Equipment include the subsystems of most NAS systems and other mission support equipment. Because software development is inherently difficult and often high-risk, the program WBS (and derivative contract WBS) must provide management visibility at a level that allows early detection of emerging developmental problems so the program management office can take corrective action. This means the work breakdown for the prime mission product should extend at least to the major PMP subsystem and software release level and often to the configuration item level for complex, high-risk programs. All work activity to develop software residing within a specific equipment or subsystem must be identified as a subset of the work activity for that equipment or subsystem. This allows for effective performance measurement and management control of each subsystem. Be sure to use the appropriate work breakdown element to specify software that interfaces with more than one piece of equipment. For example, you should specify work activity related to applications software or overall system software) within Figure 3.1.2 Prime Mission Software Release 1…n. If a software development facility is necessary to support the development of software, the work effort is specified as part of the software system configuration item it supports. Be sure to include work activities associated with safety compliance during software development and certification.  
Tailoring the Program Work Breakdown Structure

The wide variation of FAA investment initiatives mean that you must tailor the program WBS to fit your specific investment. For example, the format for the prime mission product works most logically for an investment program consisting of multiple subsystems (e.g., radar transmitter, radar receiver, controller workstation, communications, signal processor, and so on). However, if the program under consideration is a Tech Refresh of just one or two of those subsystems, the prime mission product WBS Section 3.1 should specify only those subsystems you intend to modify. If no new application software is required, there would be no section 3.1.2 PMP Software Release 1…n. In other words, include only those work breakdown elements that make sense for your program.
More radical tailoring would be required for other categories of investment program. For example, if a program is acquiring a new facility, prime mission product subsystems might consist of heating and cooling, lighting, power systems, facility structure, and supporting infrastructure. Integration, assembly, test, and checkout work activities would be those associated with inspecting and accepting the facility for government use. If you plan to procure a complex service, prime mission product subsystems might consist of the key functional capabilities the contractor is to provide. In all cases, develop a program WBS that makes sense for and tailor it to the specific investment program. Be sure to specify the prime mission product to the major subsystem and software release level to which you want cost and status reported from the contractor. 
General Information

This standard WBS supersedes Version 5.1 published in the FAA Acquisition System Toolset (FAST). Recommendations for change, addition, or deletion should be addressed to:  Federal Aviation Administration, AAP-130, Lifecycle Acquisition Policy Team, 800 Independence Avenue, S.W. Washington, DC 20591.
References: MIL-STD-881C – Work Breakdown Structure for Defense Material 
1. SERVICE ANALYSIS
1.1 RESEARCH FOR SERVICE ANALYSIS

All activities associated with discovering applications of new technology for FAA missions, exploring new opportunities for service delivery, solving problems with current operations, defining and stabilizing requirements, maturing operational concepts, and mitigating risk. These activities generate information to quantify and characterize capability shortfalls, service needs and requirements, benefit expectations, and design alternatives. 

1.1.1 Research, Engineering, and Development
Specific activities include:

a. Develop research, study, and analysis proposals for inclusion in the R&D portfolio; preparation of white sheets for research programs approved for inclusion in the R&D portfolio; planning and management of research, study, and analysis projects.

b. Manage the R&D planning and budgeting process; coordination of annual development of the National Aviation Research Plan; coordination of FAA research activity with Office of Management and Budget (OMB), Office of the Secretary of Transportation (OST), Congress, trade associations, industry, international organizations, and other government organizations.

1.1.2 Concept Maturity and Technology Development
Specific activities include:
a. Analyze potential solutions to service needs, including concept exploration, concept development, and concept evaluation.

b. Develop project plans, project-level agreements, and portfolio-level agreements for concept maturity activities.

c. Execute projects to explore, develop, and evaluate promising concepts for improving service delivery.

d. Plan and manage prototypes and feasibility demonstrations to validate and refine preliminary requirements, operational concepts, and potential solutions to service need including field support (e.g., training, manuals, spare parts, repair, and support services) and removal of prototypes and restoration of sites when activity is complete.

e. Develop and construct of special test facilities, test tools, and models required to perform research or early evaluation.

f. Manage and support prototypes that remain in operational use including configuration management and transition to national support and operation.

1.2 SERVICE ANALYSIS AND STRATEGIC PLANNING
Include in this section all work activities associated with determining the capabilities that must be in place now and in the future to meet agency goals and the service needs of customers. Primary outputs include preliminary shortfall analyses; enterprise architecture change notices, products, and amendments; updates to the enterprise architecture; plan for concept and requirements definition; updates to the NAS Concept of Operations, NAS Operational Requirements Document, and NAS Requirements Document; and new operational capabilities including business cases, capture teams, and business plans. 
Specific activities include:

a. Collect and analyze information on the service environment as a basis for forecasting service demand over Collect and analyze information on the service environment as a basis for forecasting service demand over time and stay abreast of opportunities for improving service delivery. This covers the full range of capabilities necessary for service delivery (e.g., automation and data processing, surveillance, communications, and navigation).

b. Determine capability gaps and technology opportunities by comparing projected demand for services with existing and programmed service capabilities.
c. Prepare preliminary (qualitative) shortfall analysis reports for priority service needs and shortfalls as the rational basis for adding them to the enterprise architecture roadmaps.
d. Prioritize and sequence service and infrastructure need over time within the enterprise architecture roadmaps to achieve unified FAA strategic planning. This includes assessment of business, technology, organizational, process, and personnel issues that affect service delivery.

e. Develop enterprise architecture products and amendments necessary for inclusion of new service and infrastructure needs within an enterprise architecture roadmap. 

f. Sustain line of business plans and service organization operating plans aligned to the FAA strategic plan and the enterprise architecture.

g. Develop plans for concept and requirements definition for new investment opportunities.

h. Verify and validate key work products of service analysis.

i. Develop and validate new concepts and ideas for inclusion in the NAS ConOps including coordination and review by the Concept Steering Group and approval by the NextGen Management Board.
j. Develop and review operational capability business cases including approval of operational capabilities by the NextGen Management Board.
k. Establish capture teams and plan for the implementation of operational capabilities.
l. Decompose operational improvements to and operational sustainment of NAS operational requirements, NAS functional and performance requirements, and investment increments and solution requirements.

m. Assess information systems security risk factors and determine the provisional security category, provisional security threat profile, and preliminary capability description.

n. Develop artifacts and materials required for the CRD readiness decision, conduct readiness meetings with the FAA Enterprise Architecture secretariat, pre-brief key stakeholders.
1.3 CONCEPT AND REQUIREMENTS DEFINITION

All activities associated with translating priority operational needs in an enterprise architecture roadmap into preliminary requirements and a solution concept of operation for the needed capability, and determining the alternatives that will be evaluated during investment analysis. Primary outputs are: detailed shortfall and functional analyses including short analysis reports; preliminary requirements documents including the solution concept of operations; architecture products and amendments; realistic alternatives with rough cost estimates; safety risk assessment; acquisition category requests; and investment analysis plans.
Specific activities include: 

a. Shortfall and functional analysis in sufficient detail to serve as the foundation for developing a solution concept of operations, preliminary requirements, and realistic and economic alternative solutions for the service need.

b. Develop enterprise architecture products and amendments including both the operations and systems view families.

c. Conduct operational safety assessment of alternative solutions proposed to address the service need.

d. Complete the preliminary information security assessment using the ISS assessment template and ISS risk factors assessment report; develop ISS requirements for inclusion in the preliminary program requirements document; finalize the security category and the security threat profile; determine whether ISS requirements are satisfied by each alternative solution; estimate rough ISS costs and benefits for each alternative.

e. Assess the impact of each alternative on the FAA telecommunications network, SWIM, and application of cloud services.
f. Define preliminary safety and performance requirements and a solution concept of operations that specify how well the new capability must perform in the intended operational environment.

g. Define alternatives that will be analyzed during investment analysis along with a rough estimate of their costs and benefits. This includes an assessment of funding availability in the F&E and Operations appropriations.

h. Develop plans for investment analysis including a final ACAT designation for the investment opportunity.

i. Verify and validate the key work products of concept and requirements definition.
j. Capture team activities to coordinate the planning and execution of operational capabilities.

k. Perform functional analysis and develop the functional analysis document.

l. Determine program requirements and prepare the initial program requirements document, to include the following categories of requirements: functional, performance, information, reliability, maintenance, availability, integration, environmental, land and facility, telecommunications, interface, human factors, employee health and safety, security, system safety, quality, configuration management, test and evaluation, implementation, and in-service support.

m. Specify work activities associated with obtaining the investment analysis readiness decision. This includes development of the decision package, coordination of findings with key stakeholders, conduct of pre-decision readiness reviews and pre-briefings to designated decision-makers, and obtaining approval of all decision documentation (preliminary program requirements document, enterprise architecture products and amendments, realistic alternatives with rough cost estimates, shortfall analysis report, safety risk assessment, plan for initial investment analysis, and ACAT designation request).

2 INVESTMENT ANALYSIS       

2.1 INITIAL INVESTMENT ANALYSIS       

All activities associated with analyzing alternative solutions to mission need in preparation for an initial investment decision
Specific activities include: 
a. Form and prepare investment analysis team members, verify entry criteria are satisfied, hold kickoff meeting, and refine the investment analysis plan, if needed, particularly the roles and responsibilities of team members and the timeline for conduct of investment analysis. 

b. Define the business case including assumptions and constraints, the legacy reference case, strategic performance measures, and design to cost goals.

c. Analyze market capability including definition of a functional/performance specification, development and evaluation of a screening request for information, conduct of an industry day to meet with organizations with potential solutions, operational capability demonstrations, and analysis and evaluation of results. 

d. Complete the initial ISS assessment; develop fully tailored ISS requirements for inclusion in the initial program requirements document and determine the degree to which each alternative satisfies ISS requirements; estimate ISS costs and benefits for each solution alternative as input to the business case.

e. Assess the impact of each alternative solution on the FAA telecommunications/network, SWIM, and FAA use of cloud services.
f. Analyze alternatives including adding or modifying alternatives as a result of the market survey; the comparative assessment of performance, benefits, cost, risk, safety, and schedule; economic analysis; evaluation of human factors, environmental safety and health impacts, radio frequency spectrum availability, supportability, regulatory or procedural impact, test readiness/maturity level; operational suitability, operational effectiveness, ability to upgrade, and interdependencies with existing or proposed programs; and recording results in the preliminary business case.

g. Conduct of operational capability demonstrations and tests to evaluate candidate solution to the service need.

h. Assess budget impact.

i. Prepare the initial implementation strategy and planning document for each alternative.

j. Update requirements in the program requirements document.

k. Verify and validate key work products.

l. Plan for final investment analysis including all coordination necessary for approval.

m. Capture team activity to coordinate the planning and execution of operational capabilities.
n. Specify work activities associated with obtaining the initial investment decision including readiness meetings with the JRC Secretariat, verification that all exit criteria and action plan requirements are complete; preparation of briefings and materials, coordination with key stakeholders, completion of the financial review, and pre-briefings to designated JRC members. 

2.2 FINAL INVESTMENT ANALYSIS

All activities associated with detailed planning for the alternative selected for implementation, soliciting offers from potential suppliers, and development of required program documentation. Specific activities include: 
a. Reduce risk and finalize requirements including a detailed risk assessment; risk-reduction modeling, simulations, and prototyping; competitive fly-offs among offerors. 

b. Finalize the strategy for implementation and lifecycle support including risk management, program segmentation, procurement strategy, benefits realization strategy, in-service operations strategy, logistics and support strategy, test and evaluation strategy, and detailed costs and schedules for the entire segment or phase for which approval is sought. 
c. Conduct the final ISS assessment as a precursor to the final investment decision; finalize ISS requirements for inclusion in the final program requirements document; update the estimate of ISS costs and benefits for the solution selected for implementation.
d. Solicit offers for prime contract(s) including development of the performance/functional specification, completion of evaluation criteria and weights, conduct of an industry day meeting, development and issuance of the screening information request, and communications with potential bidders.

e. Evaluate vendor offers including evaluation and scoring of proposals, comparison with government estimates, and adjustment of baselines and planning as needed. 

f. Develop detailed program planning including a complete program work breakdown structure, detailed tasks, schedules, and resource estimates; development of an earned value management strategy and framework, completion of the final economic analysis, and finalization of the business case.

g. Finalize the acquisition program baseline, program requirements document, business case analysis report, and implementation strategy and planning document, and OMB Major IT Business Case for designated programs. This includes independent scoring the OMB Major IT Business Case and all activity necessary to improve the document to as high a score as possible.

h. Verify and validate the key work products of final investment analysis.

i. Prepare for the final investment decision including completion of the JRC readiness checklist, update of enterprise architecture products and amendments, verification that final investment analysis exit criteria are satisfied, coordination with stakeholders, and conduct of final budget and financial reviews.
j. Conduct preliminary hazard analysis for NAS systems.

k. Specify work activities associated with obtaining the final investment decision including readiness meetings with the IDA Secretariat, verification that all exit criteria and action plan requirements are complete; preparation of briefings and materials, coordination with key stakeholders, completion of the financial review, and pre-briefings to designated IDA members. 

2.3 REBASELINE ANALYSIS
All activities associated with conducting the analysis and preparing for a rebaseline decision of the acquisition program baseline by the investment decision authority. This includes activities related to performing the analysis, developing the information, documenting results in the updated acquisition program baseline, and coordinating results with the sponsor, decision authority members, and stakeholder organizations. 

3 SOLUTION IMPLEMENTATION  
The FAA Standard Work Breakdown Structure is organized as a program work breakdown structure during solution implementation. The program WBS is the foundation for planning the work activities and associated costs and schedules required to develop, produce, deploy, and obtain lifecycle support for the investment products and services that the program will provide. Refer to the Introduction of this document when developing your program work breakdown structure. It explains how to structure your program and contract WBSs to achieve the optimal foundation for planning and controlling your investment program.
The program work breakdown structure is the foundation from which the program management organization plans and manages the overall investment program, including all prime mission product contractor work activity and all other government and support contractor activity supporting implementation of the investment program; for example, program office support, government-furnished equipment, training facilities, and government testing. The program work breakdown structure is used by the government program manager and prime mission product contractor as the basis for developing a contract work breakdown structure, which is the complete breakdown of contractor activity extended to the agreed-to contract reporting level and any extensions to lower levels for high-cost, high-risk, or high technical-interest elements. The contract work breakdown structure defines what is to be procured, and includes all product elements (e.g., hardware, software, services, data, and facilities) that are the responsibility of the prime mission contractor. The contract WBS is also the framework for the contractor’s management control and reporting system. 
You will develop the preliminary program WBS early in final investment analysis in conjunction with development of the implementation strategy and planning document and program management plan. Together these documents define how you will execute the investment program. They are the foundation for the prime mission product contract statement of work and all tasking for program support to other government organizations (e.g., the FAA Technical Center and FAA Logistics Center) and support contractors. Approval of the program WBS occurs late in final investment analysis after evaluation of vendor proposals for the prime mission product and final determination of the roles and responsibilities of all program participants. You may need to update it early in solution implementation after negotiation and award of the prime mission product contract. 
After completing the program WBS, you must assign each work activity to the appropriate organization that will be responsible for executing the work. You achieve this by means of an organizational work breakdown that assigns every program work activity to an appropriate organization. Use these program and organizational breakdown structures to develop contract statements of work for work that vendors will perform, and tasking orders or agreements with other government organizations for work assigned to them. Make sure the statements of work and tasking agreements cover all the work that will be required to implement the investment program. Otherwise, you are subject to contract modifications and additional costs for work that not specified in the original statements of work and tasking agreements.
To reiterate, the program WBS constitutes the framework for the contract WBS, which contains all work activities assigned to the prime mission product contractor. The program WBS format must be required in the contract statement of work as the basis for further breakdown of contractor work activity and for gathering costs and reporting progress to the government. 

The overall structure for the program WBS structure is as follows:


[image: image6.emf]Investment Program 

Name

3.1 Prime Mission 

Product

3.3 Program 

Management

3.2 System 

Engineering

3.6 Flight Standards, 

Regulations, 

Rulemaking

3.4 Test and 

Evaluation

3.5 Integrated 

Logistics Support

3.7 Implementation 

and Deployment

Figure 3.1 Program Work Breakdown Structure


This format is similar to that specified in MIL-STD 881C and it should be familiar to most prime mission contractors with whom the FAA does business. Figure 3.2 Detailed Program Work Breakdown Structure specifies the complete program WBS required by FAA policy and guidance.
Figure 3.2: Detailed Program Work Breakdown Structure

3.1 Prime Mission Product
3.1.1 Prime Mission Product Subsystems


3.1.1.n PMP Subsystem n (Specify)

3.1.1.n.1 Subsystem n Hardware Configuration Items

3.1.1.n.1.n Subsystem n Hardware Configuration Item n (Specify) 

3.1.1.n.2 Subsystem n Software Releases

3.1.1.n.2.n Subsystem n Software Release n (Specify) 

3.1.1.n.3 Subsystem n Integration, Assembly, Test, and Checkout


3.1.2 PMP Software Releases


3.1.2.n Software Release n (Specify)

3.1.3 PMP Integration, Assembly, Test, and Checkout

3.2 System Engineering

3.3 Program Management

3.4 Test and Evaluation


3.4.1 Development Test


3.4.2 Operational Test


3.4.3 Mock-ups and Integration Labs


3.4.4 Test Facilities 


3.4.5 Independent Operational Assessment

3.5 Integrated Logistics Support


3.5.1 Maintenance Planning


3.5.2 Direct-Work Maintenance Planning


3.5.3 Support Equipment


3.5.4 Maintenance Support Facilities


3.5.5 Training, Training Support, and Personnel Skills


3.5.6 Supply Support


3.5.7 Packaging, Handling, Storage, and Transportation


3.5.8 Data


3.5.9 Computer Resources Support

3.6 Flight Standards, Regulations, and Rulemaking

3.7 Implementation and Deployment
3.7.1 Implementation Planning, Management, and Control

3.7.2 Environmental and Occupational Safety and Heath Compliance

3.7.3 Implementation Engineering

3.7.4 Real Estate

3.7.5 Facilities

3.7.6 Infrastructure

3.7.7 Airspace Design
3.7.8 Key Site Integration, Assembly, Checkout, and Test

3.7.9 In-Service Decision

3.7.10 Site Installation and Activation

3.7.10.n Site n (Specify)



3.7.10.n.1 Infrastructure



3.7.10.n.2 Airspace Design



3.7.10.n.3 Site Engineering and Preparation



3.7.10.n.4 Solution Installation and Checkout



3.7.10.n.5 Joint Acceptance Inspection and Commissioning



3.7.10.n.6 Dual Operations



3.7.10.n.7 Decommissioning and Removal of Replaced Assets

Figure 3.2 specifies the minimum level to which program execution must be planned, costed, scheduled, and tracked. Organize all prime mission product contractor work activity for the development, assembly, integration, test, and checkout of the prime mission product within WBS Section 3.1 Prime Mission Product. The remaining level 2 work breakdown elements (i.e., 3.2 – 3.7) contain a mix of all other work activity assigned to the prime mission product contractor, program office, support contractor(s), and other government organizations to obtain and deploy the prime mission product or service and its supporting infrastructure. For example, specify all prime mission contractor work activity associated with the functional and physical configuration baselines under 3.2 System Engineering and specify all supply support work activity within 3.5.6 Supply Support. 
A program WBS may need to be more complex than what Figure 3.2 specifies. For example if there is more than one prime contractor working on different elements of an overall operational capability, you may need a separate Section 3.1 for every prime mission product you will need for the overall solution. For high-risk development activity, you may wish to specify a work breakdown below the subsystem level and require cost and progress reporting to the configuration item level to obtain management reporting on key high-risk elements.

3.1 Prime Mission Product 
The prime mission product consists of the hardware and software necessary to accomplish the specified mission of the investment initiative. Within the FAA, the prime mission product is typically a radar system, navigation system, communications system, information system, weather system, surveillance system, automated information system, facility, or some combination of these products, necessary to achieve a specific operational capability that is approved and funded by the FAA. It typically consists of some complex of hardware, software, data, services, procedures, and facilities. 
Section 3.1 of the work breakdown structure contains all prime contractor activity associated with the design, development, production, test, and checkout of the prime mission product. When the prime mission product consists of several FAA systems (e.g., surveillance system, communications system, data processing system, navigation system, etc.), list each system separately at level 2 of the program work breakdown structure and break out to lower levels as appropriate. 
This element includes all work activities associated with the prime mission product, for example:
a. Definition and development of prime mission requirements and specifications, as well as flow down to subsystem requirements and specifications

b. All integration, assembly, test, and checkout, as well as technical and management activity, associated with the overall prime mission product

c. All non-recurring production start-up costs such as facility expansion, retooling, or acquisition of production equipment
d. All whole and partial prime contractor, subcontractor, and vendor breadboards, brass boards, and qualification test units

e. Design, development, and production of complete units (i.e., the prototype or operationally configured units which satisfy requirements of applicable specification(s) regardless of end use)

f. Factory special test equipment, special tooling, and production planning required to fabricate the prime mission product
Excludes for example:

a. Those “less than whole” units (e.g., test, spares, etc.) consumed in support of product-level tests
b. Duplicate or modified factory special test equipment delivered to the government for depot repair (should be included in the integrated logistics support equipment element of this WBS)
3.1.1 Prime Mission Product Subsystems

This section includes all PMP contractor activity associated with the design, development, and production of the hardware and software components of each PMP subsystem. Identify and specify each prime mission product subsystem as an individual level 4 WBS element within section 3.1.1.n. For example, level 4 PMP subsystems for a radar surveillance system might include the radar transmitter, receiver, signal processor, controller display, data processor, and interfaces with other operational systems. The subsystems specified here will constitute the level at which the prime mission product contractor will report actual cost and schedule information. It is crucial to specify each high-risk subsystem of the overall prime mission product as a separate WBS element to obtain visibility into contractor progress on those high-risk elements. For Tech Refresh investment programs, include only those subsystems you intend to refresh. 
NOTE: Several prime mission product paragraphs identify work breakdown elements as (n). Where this notation occurs, the parent work breakdown element is decomposed to the next (child) level using the appropriate title and numbering identification. For example, if a radar system has multiple subsystems, each subsystem (n) must have an appropriate name (e.g., transmitter, receiver, workstation, signal processor) and work breakdown number identifier as follows:


3.1. Radar System


3.1.1 Radar Subsystems


3.1.1.1 Transmitter


3.1.1.2 Receiver


3.1.1.3 Work Station


3.1.1.4 Signal Processor

To reiterate, aggregate contractor work activity associated with each prime mission product subsystem as a separate level 4 subsection within WBS 3.1 and use this structure as the foundation for the contract WBS and progress reporting. Note that you should identify all software integral to a specific equipment, subsystem, or component with that equipment, subsystem, or component.
Each level 4 subsystem section includes for example:

a. All design, development, production, and assembly effort to obtain each subsystem as an entity including all embedded hardware and computer software configuration items. A CSCI is an aggregation of software or any of its discrete portions that satisfies an end-use function and is designated for configuration management. A HWCI is an aggregation of hardware designated for configuration management and treated as a single entity in the configuration management process.

b. All associated special test equipment, special tooling, and production planning, and all associated technical and management activity.
c. All software components, consisting of applications and system software required to direct and maintain the specific subsystem.
d. All work activity to define subsystem requirements and specifications.

e. All work activity to develop subsystem logistics support elements (e.g., technical data, training support, test equipment).
f. All in-plant integration, assembly, test, and checkout of hardware and software configuration items into the subsystem, including subsystem hardware and software integration and test.
g. Interface materials and parts required for in-plant integration and assembly of other level 4 WBS components into the subsystem and all materials and parts or other mating equipment furnished to an integrating agency or contractor.
h. Cables, conduits, connectors, shelters, and other devices associated with the subsystem.
Excludes, for example:

a. All effort associated with the integration, assembly, test, and checkout of subsystems into the prime mission product.
b. All work activity associated with a specific operational site, training facility, or test facility. Work activity of PMP components to be installed at operational site or an FAA training facility is captured in 3.7 Implementation and Deployment. Work activity associated with PMP components to be installed in an FAA test facility or lab is captured in 3.4 Test and Evaluation.

3.1.1.n Prime Mission Product Subsystem n (Specify)
3.1.1.n.1 Subsystem n Hardware Configuration Items
3.1.1.n.1.n Subsystem n Hardware Configuration Item n (Specify)
All work activity associated with each hardware component n of the specific prime mission product subsystem n. Includes for example:
a. Hardware requirements

b. Hardware architecture and design

c. Hardware development, production, and unit test

d. Hardware qualification testing

If commercial-off-the-shelf hardware is planned, work activities include for example:

a. Hardware assessment

b. Hardware selection and procurement work activities
c. Hardware tailoring (if required) and configuration

d. Hardware qualification testing 
3.1.1.n.2 Subsystem n Software

All PMP contractor work activity associated with development and test of software for each prime mission product subsystem n to include:

a. Software product engineering: All resources and work activity associated with the systematic framework that breaks down the software development process by relating each level to a knowledge domain and localizing exactly those qualities that become visible within the knowledge domain. Software product engineering focuses on process maturity and continuous improvement. 
b. Computer software configuration items 1…n: Each computer software configuration item is an aggregation of software that satisfies an end-use function designated by the government or contractor (if the government did not specify) for configuration management. CSCIs are the major software outputs of software acquisition. Work activity for each CSCI work activity includes for example:

1. Software requirements

2. Software architecture and design

3. Software code and unit test including software safety activities

4. Software integration

3.1.1.n.3 Subsystem n Integration, Assembly, Test, and Checkout

All PMP contractor work activity associated with evaluating subsystem n CSCIs and HWCIs as a fully integrated subsystem. To include:
a. All activities necessary to integrate subsystem components as a complete subsystem

b. Subsystem requirements definition, planning, and scheduling

c. Subsystem integration management

d. Development of integration plans and procedures

e. Development of test requirements, planning, and scheduling

f. Integration test preparations, conduct and teardown and review, analysis and documentation of subsystem integration results

3.1.2 PMP Software Releases
3.1.2.n PMP Software Release n (Specify)
Includes all PMP contractor work activity associated with each software release of the overall prime mission product and not associated with any specific subsystem. It includes, for example:

c. Software product engineering: All resources and work activity associated with the systematic framework that breaks down the software development process by relating each level to a knowledge domain and localizing exactly those qualities that become visible within the knowledge domain. Software product engineering focuses on process maturity and continuous improvement. 
d. Computer software configuration items 1…n: Each computer software configuration item is an aggregation of software that satisfies an end-use function designated by the government or contractor (if the government did not specify) for configuration management. CSCIs are the major software outputs of software acquisition. Work activity for each CSCI work activity includes for example:

1. Software requirements

2. Software architecture and design

3. Software code and unit test including software safety activities

4. Software integration

e. Software qualification testing including airborne software certification
f. For commercial-off-the-shelf software (COTS), work activities include:
1. COTS approach

2. COTS assessment and selection

3. COTS prototyping

4. COTS glue-code development

5. COTS tailoring and configuration

g. CSCI integration, test, and checkout: All work activity associated with integrating CSCIs and testing their operation to ensure allocated requirements and functions are achieved. Includes for example:
1. All resources necessary to integrate CSCIs as a complete software release and test their operation to achieve allocated functions and requirements
2. Development of integration plans and procedures

3. Integration test preparation, conduct, analysis, review, and documentation of integration results
Excludes software that is an integral part of a specific PMP subsystem or is specifically designed and developed for product test and evaluation.
3.1.2.n.n Computer Software Configuration Item (CSCI) n (Specify)

You may wish to specify in the PMP contract that PMP software development be tracked and reported to the government by computer software configuration item within each PMP software release. If so, use the following WBS numbering as illustrated below within each PMP software release:

3.1.2.1 PMP Software Release 1

3.1.2.1.1 CSCI 1

3.1.2.1.2 CSCI 2

3.1.2.1.n CSCI n

3.1.2.2 PMP Software Release 2

3.1.2.2.1 CSCI 1

3.1.2.2.2 CSCI 2

3.1.2.2.n CSCI n

3.1.2.n PMP Software Release n

3.1.2.n.1 CSCI 1

3.1.2.n.2 CSCI 2

3.1.2.n.n CSCI n

3.1.3 Prime Mission Product Integration, Assembly, Test, and Checkout
All PMP contractor activity associated with the integration, assembly, test, and checkout of PMP subsystems into the prime mission product. This is the process of integrating hardware and software configuration items into the prime mission product and evaluating the overall configuration to ensure it satisfies all aspects of the product specification and mission requirements.
Includes for example:

a. All activities necessary to integrate, assemble, test, and checkout product subsystems as the complete prime mission product
b. All security and telecommunications components of the prime mission product

c. Subsystem integration management

d. Development of integration plans and procedures

e. Integration test preparations, test conduct, review, analysis, and documentation of subsystem integration results
3.2 System Engineering

All technical and engineering activities associated with planning, directing, and controlling a totally integrated engineering effort for the investment program. Refer to the FAA System Engineering Manual for a complete exposition of systems engineering activities.

Note that system engineering activities may be provided by the prime mission product contractor or other government organizations and contractors. All system engineering activity associated with a prime mission product subsystem is included within the appropriate subsection of Section 3.1.1 Prime Mission Product Subsystems and 3.1.2 PMP Software Release. PMP system engineering activities not associated with a specific subsystem are recorded in this section. All PMP contractor system engineering activities must be specified in the PMP contract work breakdown structure and contract statement of work. All system engineering work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

System engineering activities include but not limited to: 
a. Product definition includes overall product design, design integrity analyses, product optimization, cost effectiveness analysis, and intra-system and inter-system compatibility assurance; preparation of equipment and component performance specifications; design of test and demonstration plans; and determination of software development / test facility environmental requirements.
b. Preparation of system engineering artifacts such as the systems engineering management plan, specification tree, program risk assessment, decision-control processes, engineering planning, technical performance measurement controls, technical reviews, subcontractor and vendor reviews, work authorization, and technical documentation control.
c. Requirements and architecture definition and management include developing and maintaining design criteria; preparing and maintaining system-level data flows, block diagrams, change proposals, and documentation trees; lifecycle engineering to identify and manage all requirements for the complete solution including real estate management, deployment and transition, integrated logistics support, sustainment, technology evolution, and asset disposal; functional analyses to translate functional characteristics based on stakeholder needs into a sequenced and traceable functional architecture using functional flow diagramming as a representative structured analysis process; synthesis of alternative design solutions that will satisfy the requirements baseline (synthesis translates requirements, as set in context by the functional architecture, into a design architecture, consisting of the physical architecture with its associated technical requirements); system requirements analysis, system requirements review, software requirements analysis, hardware requirements analysis, and development of software and hardware specifications.
d. Design engineering includes oversight of the analysis, design, test, and integration of the solution, (e.g., hardware, software, facilities, services, and information) including intra- and inter-system compatibility (i.e., interface identification, analysis, and design); and managing the integration and balancing of reliability, maintainability, producibility, safety, and survivability. Design engineering includes allocating functions to appropriate elements (e.g., hardware, software, telecommunications, user functions, services, and facilities) and presenting design information at design reviews, including the system architecture design review, system design review, hardware/software preliminary design review, hardware/software integration design review, critical design review, and product demonstration decision.
e. Interface management ensures compatibility of internal and external interfaces and coordination of changes between associate contractors and the program management team.

f. Supportability, maintainability, availability, and reliability analyses to optimize design of the solution for economic lifecycle costs and benefits; determine and measure the ability of an item or solution to be retained at or restored to a specific condition of readiness; and reliability engineering to examine the probability of a solution performing its mission adequately over the intended service life and under expected operational conditions.
g. Quality assurance includes planning for quality compliance, establishing quality procedures, and examining and testing for quality during procurement, production, receipt, storage, and issue to ensure compliance with quality standards and specifications. Specific activities include determination and validation of analyses that provide the required level of fidelity and accuracy in a cost-effective manner; developing a quality management plan that specifies the analytical methods and tools to be used to achieve quality assurance; verification and validation activities to determine whether product and process requirements are correct and have been met and whether the delivered product is ready for use in the operational environment (e.g., product requirements are unambiguous, correct, complete, consistent, operationally and technically feasible, and verifiable); verification and validation of key work products such as the contract statement of work, product specification, and data items; key design documents; training plans, courses, and documentation; logistics planning and products; and safety risk management documentation.
h. Configuration management includes all activities associated with establishing and maintaining the technical baselines of the solution – functional baseline, allocated baseline, initial product baseline, and final product baseline (e.g., for hardware, firmware, software, facilities, data, interfaces, tools, and documentation). Software configuration management encompasses source code, source-code-level programming instructions of programmable firmware devices, test procedures, and test cases. Specific activities include configuration planning such as a configuration management plan to ensure appropriate documentation will be developed and delivered to establish and maintain the product/service configuration baseline; configuration identification including development of a top-down configuration management structure and assignment of unique identifiers for subordinate units and groups of units; establishment of the configuration baseline (performance, functional, and product); formal functional and physical audits to compare product to documentation; configuration change management including processing, evaluating, adjudicating, and tracking change requests and incorporation of approved changes into all impacted products; configuration status accounting to capture, store, and access the information needed to manage the product configuration baseline; and establishment and administration of configuration control boards including change control procedures to ensure only approved changes are incorporated into revised configuration baselines.
i. Value engineering includes all activities associated with analyzing current designs versus alternative designs to quantify the value-added and cost-reduction of alternative architectures. This includes trade studies to analyze a series of design alternatives and recommend the most balanced (cost, reliability, testability, supportability, survivability, compatibility, and producibility) technical solution among a set of proposed viable solutions.
j. Human engineering optimizes integration of human capabilities and limitations with equipment (hardware and software), systems, procedures, jobs, facilities, environments, staffing, training, personnel, and organizational management, for safe, comfortable, and effective human-system performance. Specific activities include developing human factors engineering plans; incorporating human requirements into the prime mission product specification and statement of work; conducting human factors engineering analyses; overseeing the application of human engineering to product design, testing products against human performance requirements; and conducting the in-service review for human factors.
k. Physical security, information security, and privacy engineering include all work associated with implementing information, physical, and personnel security and privacy requirements into solution design. Specific activities include (1) evaluating the vulnerability of information to unauthorized access and use, susceptibility to sabotage, the ability of to survive a security threat in the expected operational environment, and the ability to protect proprietary information. This includes assessing product design for compliance with ISS requirements; assessing ISS risk of the as-built product; performing ISS assessments and contingency testing; and authoring operation of the product when mandatory ISS requirements have been attained and residual risks reduced to an acceptable level; (2) all actions necessary to plan, engineer, obtain, and sustain physical security at both FAA leased and owned facilities and aviation industry operations and activities. This includes physical security at all supporting infrastructure including communications, sensors, and information processing facilities; (3) all activities related to personnel security for FAA and contractor personnel (inclusive of persons employed as or by contractors, subcontractors, or consultants); and (4) all activities related to personnel privacy for all FAA and contractor positions (inclusive of persons employed as or by contractors, subcontractors, or consultants).
l. Safety engineering includes planning, conducting, obtaining, sustaining, and documenting system safety throughout solution development and implementation. Specific activities include identifying, classifying, analyzing, and assessing hazards; developing measures to mitigate hazards or reduce risk to an acceptable level; verification that mitigation measures are incorporated into product design and implementation; and assessing and mitigating residual risk as needed. Specific hazard analyses and documents that may need to be undertaken or developed include the subsystem hazard analysis, system hazard analysis, operations and safety hazard analysis and the safety risk management document. 
m. Specialty engineering includes analyzing solution requirements, functions, and interfaces for specialized skills, tools and engineering disciplines. Specific activities include analysis of electromagnetic environmental effects to determine the susceptibility and vulnerability of an asset to electromagnetic fields or its capability to generate fields that might interfere with other assets; the identification of sources of interference and the means for correction within levels prescribed by law, program requirements, or recognized standards; management of hazardous materials and environmental engineering to minimize environmental impacts at deployment sites, including environmental impacts on the asset and asset impact on the environment; and spectrum management to ensure scare spectrum resources are allocated optimally across FAA operational assets.

n. Data engineering identifies the essential technical data necessary for definition and sustainment of the solution as reflected in the respective technical baselines. 
o. Functional integration of the operational capability into its intended environment including interfaces to other FAA Enterprise Architecture elements.
p. Employee safety and health includes electrical safety, fire safety, indoor air quality, material handling, and personal protective equipment, 

3.3 Program Management

All activity associated with business and administrative management of the investment program including planning, organizing, directing, coordinating, controlling, and approval actions to accomplish program objectives. This WBS element encompasses all program management support contracts. 
Note that program management activities may be provided by the prime mission product contractor or other government organizations and contractors. Does not include contractor program management activity associated with prime mission product subsystem development, integration, and test, which is included within the appropriate subsection of Section 3.1.1 Prime Mission Product Subsystems. PMP program management activities not associated with a specific subsystem are recorded in this section. All PMP contractor program management activities must be specified in the PMP contract work breakdown structure and contract statement of work. All program management work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

Program management activities include but not limited to: 
a. Planning, authorizing, and management actions required for successful program implementation such as cost, schedule, and performance management, warranty administration, contract management, data management, and vendor liaison.
b. Maintenance of key program artifacts includes the acquisition program baseline, program work breakdown structure, implementation strategy and planning document, program management plan, as well as input to agency-level planning documents and the program management system.
c. Verification and validation of key work products in accordance with FAA V&V policy and guidance.
d. Control of government-furnished property provided to a contractor in connection with the performance of a contract. Government-furnished property includes property that is in the possession of or acquired directly by the government and subsequently delivered or otherwise made available to the contractor. It is also property acquired by a contractor in accordance with the terms of the contract that does not become a part of the end item and is not consumed during contract performance and title thereto vests in the government. Examples include land, buildings, facilities, equipment, special tooling, materials, and supplies.
e. Financial management includes the processing of financial transactions (e.g., procurement requests, project authorizations, purchase orders, service-order agreements, and project-scope agreements); reconciling discrepancies between financial systems; and managing travel funds including review of travel authorizations and vouchers, development and maintenance of travel plans, determination of travel fund utilization rate, and projection of end-of-year status.
f. Program status reporting including analyses and preparation to support program reviews, OMB Major IT Business Case and Exhibit 53, resource planning documents, and budget requests.
g. Management of personnel includes job analysis tools, performance management plans, performance summaries, and career development plans; interview and evaluation of applications for employment; performance improvement plans, award justifications, and employee assessments and reviews.
h. Contract and grant management including all government activity associated with awarding, issuing, modifying, monitoring, and managing project-related contracts, grants, partnerships, cooperative research and development agreements, interagency agreements, foreign partnerships, memoranda of understanding, and memoranda of agreements. 
i. Communications and outreach including responses to OMB, Congressional, and GAO inquires; meetings and briefings to management; and outreach to user and customer organizations and groups.

j. Risk management includes such activities as identifying and assessing uncertainties associated with achieving program objectives; development of risk mitigation plans to reduce the likelihood and consequences of uncertainties; developing and executing risk mitigation or elimination strategies; tracking and evaluating mitigation efforts; and continuing mitigation activity until risk is eliminated or reduced to acceptable levels.

k. Enterprise information management including requirements associated with compliance with the Clinger-Cohen Act; Executive Order 13011, Federal Information Technology; the Federal CIO Council’s Architecture Alignment and Assessment Guide; and OMB Circular A-130. 
3.4 Test and Evaluation
All test, analysis, and evaluation activities to verify and validate that developed or modified products and product components meet contract specifications, satisfy program requirements, and are operationally suitable and effective. This includes test planning and design, development test, operational test, site test preparation, test reporting, mockups and integration labs, test facilities, independent operational test, and test support. 
Note that test activities may be provided by the prime mission product contractor or other government organizations and contractors. All test activity associated with a prime mission product subsystem is included within the appropriate subsection of Section 3.1.1 Prime Mission Product Subsystems. PMP test activities not associated with a specific subsystem are recorded in this section. All PMP contractor test activities must be specified in the PMP contract work breakdown structure and contract statement of work. All test work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

Test activities include but not limited to: 
a. Detailed planning, test conduct, test support, data reduction, and reports from testing articles functionally configured as components or subsystems of the end product.

b. Design and production of test models, specimens, fixtures, and instrumentation.

Excludes for example:
a. All formal and informal testing through the subsystem level which is associated with hardware and software element acceptance testing. These excluded must be included with the appropriate hardware or software prime mission product WBS element. 
3.4.1 Development Test 

All activities associated with testing the product to demonstrate engineering design and development is complete; design risks have been minimized; the product will meet specifications; security certification and authorization criteria are met; the engineering design is supportable; and the product is operating properly so as to achieve government acceptance. Also includes all government activities associated with hardware and software validation and verification, factory acceptance testing, test support (e.g., technical assistance, maintenance, labor, material, support elements and testing spares, etc.), as well as all government activities associated with development and construction of special test facilities, test tools, and models required for performance of developmental tests. Development test also demonstrates the adequacy of the support package for the product (e.g., deliverable maintenance tools, test equipment, technical publications, maintenance instruction, and personnel skills and training requirements). Does not include contractor development test activity associated with subsystem development, integration, and test. These activities are captured in the appropriate sub-sections of 3.1 Prime Mission Product.
Includes for example:

a. All government in-house efforts
b. All government-provided models, test and associated simulations, integration tests, qualification test, test instruments, environmental test, test facility operations, test equipment, and logistic testing

c. Independent verification and validation

d. Test software

3.4.2 Operational Test
All activities led by the government with assistance from the prime contractor in validating that the solution satisfies program requirements and determining any necessary corrective action. Includes all costs associated with installing and testing the prime mission product in the designated government test site. Includes all test and evaluation activity to assess product utility, operational effectiveness, operational suitability, and logistics supportability. This includes compatibility and interoperability within other operational assets with which the solution interfaces; reliability and maintainability; logistics requirements, safety requirements, and security compliance. This also includes all government test support activities (e.g., technical assistance, maintenance, operational workforce and other labor, material, support elements, and testing spares), as well as the development and construction of special test facilities, test tools, and models required for performance of operational tests. Operational testing includes site operational testing and support by test and evaluation personnel during field familiarization. 
Includes for example:
a. Initial operational test and evaluation conducted during development of the solution
b. Such tests as product demonstration, qualification operational test and evaluation, and support required to prove operational readiness of the deliverable product
c. Contractor support such as technical assistance, maintenance, labor, and material consumed during testing
d. Logistics testing efforts to determine achievement of supportability goals and the adequacy of logistics support (e.g., deliverable maintenance tools, test equipment, technical publications, maintenance instructions, personnel skill and training artifacts, and software support facility elements)
3.4.3 Test Facilities

All activity necessary to produce or make ready special test facilities required for various development tests necessary to prove the design and reliability of the solution or its subsystems. This includes text fixtures, white rooms, and test chambers. 

Includes the design, engineering, and production of solution or subsystem ‘mock-ups’ that have special contractual or engineering significance or are not required solely for the conduct of other elements of testing. Integration labs are often used in lieu of or in addition to mock-ups. They are risk reduction facilities where software and hardware can be developed, integrated, tested, and evaluated for stand-alone functionality or interoperability before being fielded
Includes for example:

a.   Hardware and lab equipment.
b.   Software written to simulate the operating environment. 
Excluded are brick and mortar facilities.
3.4.5 Independent Operational Assessment 
All activities associated with independent assessments conducted by organizations other than the developing organization in a realistic environment to confirm the operational readiness (suitability and effectiveness) of new capabilities to become part of the National Airspace System. This includes all support activities necessary to conduct the independent operational assessment, as well as program activities necessary to rectify assessment findings and recommendations. 
3.5 Integrated Logistics Support

All activities associated with planning, acquiring, and delivery of the logistics support necessary to sustain an affordable solution (system, facility, equipment, data, service) throughout its lifecycle. This includes maintenance planning, direct-work maintenance staffing, support equipment, maintenance support facilities, training support and personnel skills, supply support, packaging, handling, storage, and transportation, technical data, and computer resources support.
Note that integrated logistics support may be provided by the prime mission product contractor or other government organizations and contractors. This section does not include integrated logistics support activity associated with a prime mission product subsystem, which is included within the appropriate subsection of Section 3.1.n for each Prime Mission Product subsystem. PMP integrated logistics support activity not associated with a specific subsystem is recorded in this section. All PMP contractor integrated logistics support work activity must be specified in the PMP contract work breakdown structure and contract statement of work. All integrated logistics support work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

3.5.1 Maintenance Planning

All activities associated with planning logistics support for the solution. This involves determining and planning the requirements and tasks that must be accomplished to obtain, maintain, and restore the operational capability of systems, equipment, facilities, and services comprising the solution.

3.5.2 Direct-Work Maintenance Staffing

All activity associated with obtaining the capability for FAA first-level touch labor, their supervision, and support functions required to maintain operational assets. This includes engineering and analysis to determine staffing needs at each site; hiring new airway facilities and air traffic personnel; relocating staff as necessary; negotiating agreements (memoranda of agreements) with unions within a facility and between facilities; and developing administrative and standard operating procedures.

3.5.3 Support Equipment
All activity associated with planning, identifying, acquiring and delivering test and measurement equipment, common support equipment and peculiar support equipment. Contractor activities must be included in the contract statement of work and contract work breakdown structure. 
Includes for example:

a. Test and measurement equipment used to evaluate the operational condition of the solution such as diagnostic equipment, precision measurement equipment, automated test equipment, manual test equipment, test program sets, appropriate interconnect devices, automated load modules, and related software, firmware and operational support. Test and measurement equipment also includes automated and manual equipment required for depot-level repair such as line replaceable unit test sets, circuit card test sets, or similar items, training lab and classroom equipment, and second-level engineering lab and developmental equipment.
b. Common support equipment includes such ground support equipment as ladders, cranes, hydraulic tools, common hand tools, vehicular support equipment, powered support equipment, and related hardware and software.

c. Peculiar support equipment is unique to the solution being acquired and includes related hardware and software necessary for support. Examples include any duplicate or modified factory test or tooling equipment delivered to the government for use in maintaining the solution, and any additional equipment or software required to maintain or modify software portions of the solution.
3.5.4 Maintenance Support Facilities

All activity associated with planning and establishing space in a site or facility for first-level maintenance support, technical data repository, depot repair, second-level engineering support, training classrooms and labs, supply support, and other facilities. 

a. First-level support facility includes the footprint of installed NAS equipment and space around the equipment to allow access for maintenance, as well as space for troubleshooting and maintenance away from the equipment.

b. Technical data repository for such data items as manuals, handbooks, engineering drawings, and installation drawings.

c. Depot repair facility includes shop workspace for test and measurement equipment, common and peculiar equipment, spare and repair parts, storage for manuals and technical documentation, and storage for parts requiring repair.

d. Training facilities include classrooms and labs to teach initial and recurring maintenance and operation for the solution.

e. Supply support facilities include warehouses, shipping docs, and storage yards for serviceable equipment or systems.

f. Computer resources support facility is dedicated space for repair of computer equipment and software trouble-shooting and upgrade.

g. Other facilities include facilities for hazardous materials handling, recycling, and so on.
3.5.5 Training, Training Support, and Personnel Skills

All activity associated with delivering training services, devices, accessories, aids, equipment, and parts to facilitate instruction for operators and maintainers; provision managers, item managers, and deport repair technicians; maintenance of common and peculiar support equipment and test and measurement equipment; second-level engineering support; computer resources support; and packaging, handling, storage, and transportation of systems and equipment.
 Includes for example:

a. All types of training courses such as classroom courses, on-line courses, and self-instruction courses.
b. Operational trainers and maintenance trainers.
c. Design, development, production, and delivery of all forms of training materials and devices including simulators, training stations, instruction manuals, classroom materials, and instructor aids.
d. Training course material and associated documentation including contractor-developed training programs.

e. Modification or rehabilitation of facilities to be used for training.

f. Training and professional development and training software.
g. Delivery of initial, refresher, and attrition training for personnel. 
3.5.6 Supply Support

All activity associated with planning, defining, and obtaining supply support for newly fielded systems and equipment. This includes all PMP contractor activity associated with the production, packaging, storage, and transportation of initial spare and repair parts. Also includes initial spares and repair parts to support depot repair, maintenance training classrooms and labs, test and measurement equipment, support equipment, and second-level engineering labs and equipment.

PMP contractor activities associated with the production, packaging, storage, and transportation of initial spare and repair parts for operational sites should be captured in 3.7 Implementation and Deployment.

3.5.7 Packaging, Handling, Storage, and Transportation

All activity associated with planning, identifying and establishing a packaging, handling, storage, and transportation capability for prime mission product components, assemblies, and subassemblies. This includes packaging, handling, storage, and transportation of initial spares and repair parts to support and maintain newly fielded systems or equipment, including pipeline quantities and during initial service at all levels of maintenance and support. 
Includes for example:
a. Packaging includes the design and development of shipping containers to protect systems and equipment during handling, storage and transportation. Packaging also includes any requirements for specialized labeling and bar coding. 

b. Handling includes establishment of any needed material handling capability including specialized handling equipment for systems and equipment. 

c. Storage includes the planning and acquisition of needed space in storage facilities, specialized racks and shelving units, temperature and humidity control, and physical security. 

d. Transportation includes establishment of a capability to transport and deliver systems and equipment to a site or facility in a serviceable condition and the return of failed systems and equipment to repair facilities.
3.5.8 Technical Data

All activities associated with planning, obtaining, and reviewing program and contractor data, as well as acquiring, writing, assembling, reproducing, packaging, and shipping data. Also includes all activities associated with collecting, creating, storing, interpreting, and sharing data or information required by the intended capability.  Data includes technical data, engineering data, management data, and support data. Data activity includes delivery and maintenance of documentation in place by contractors with government access, as well as activity related to treatment of intellectual property rights and third-party retention of data and documentation. 
Note that data work activity may be provided by the prime mission product contractor or other government organizations and contractors. All data to be provided by the PMP contractor must be specified in the contract work breakdown structure and contract statement of work. Work performed by other government organizations (e.g., FAA Aeronautical Center) and support contractors will require separate contracting or tasking agreements with those suppliers.
Includes for example:

a. Technical data includes such items as operation and maintenance instructions, operator manuals, maintenance manuals, parts lists or parts breakdown, technical information procedures, and data item descriptions included in procurement and contract documents.
b. Engineering data defines and documents engineering design or product configuration and is used to support, production, engineering, and logistics activities. Examples include all final plans, procedures, reports, and documents pertaining to systems, subsystems, computers and computer resource programs, component engineering, operational testing, human factors, reliability, availability, and maintainability, and other engineering analyses. It excludes, for example, computer software or financial, administrative, cost or pricing, or management data, or information incidental to contract administration.
c. Management data includes the data necessary for configuration management; cost, schedule, and contractual management, and program management data required by the government; for example, contractor cost reports, cost performance reports, schedules, milestones, networks, and integrated support plans.

d. Support data includes the data items that document support planning. Examples include supply, general maintenance plans and reports; training data; transportation, handling, storage, and packaging information; facilities data, data to support the provisioning process; and software supportability planning documents.

3.5.9 Computer Resources Support

All activity associated with planning, developing, and establishing second-level engineering support for computer resources associated with the deployed solution.
Note that computer resources support activity may be provided by the prime mission product contractor or other government organizations and contractors. All work to be provided by the PMP contractor must be specified in the contract work breakdown structure and contract statement of work. Work performed by other government organizations (e.g., FAA Aeronautical Center) and support contractors will require separate contracting or tasking agreements with those suppliers.

3.6 Flight Standards, Regulations, and Rulemaking
All activity associated with developing, issuing, and sustaining flight standards, regulations, and rules. 
Note that flight standards work activity may be provided by the prime mission product contractor or other government organizations and contractors. All flight standards activity associated with a prime mission product subsystem is included within the appropriate subsection of Section 3.1.1 Prime Mission Product Subsystems. PMP contractor flight standards activity not associated with a specific subsystem is recorded in this section. All PMP contractor flight standards work activity must be specified in the PMP contract work breakdown structure and contract statement of work. All flight standards work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

Flight standards activities include but not limited to: 
a. Standards development and update includes commissioning flight inspections of the solution; development, integration, and maintenance of standard instrument flight procedures and flight inspections; and the compilation, replication and dissemination of charts and related paper and digital products.
b. Procedures and avionics development includes the development and approval of major airspace redesign including modeling, simulation, and environmental assessment of airspace redesign alternatives.
c. Rulemaking and regulations includes developing, approving, and amending rules and regulations for aviation safety.
3.7 Implementation and Deployment
All activities required for deployment of the solution into its operational environment including: implementation planning, pre-implementation checkout, site preparation, installation and checkout, site integration, product shakedown, dual operations, removal and disposal of replaced assets, implementation management and control: environmental and occupational safety and health compliance; implementation engineering; real estate acquisition; facility and infrastructure preparation; and airspace design. 
Note that implementation work activity may be provided by the prime mission product contractor or other government organizations and contractors. All implementation activity associated with a prime mission product subsystem is included within the appropriate subsection of Section 3.1.1 Prime Mission Product Subsystems. PMP contractor implementation activity not associated with a specific subsystem is recorded in this section. All PMP contractor implementation work activity must be specified in the PMP contract work breakdown structure and contract statement of work. All implementation work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

3.7.1 Implementation Planning, Management, and Control
All activity associated with planning, control, contract management, and business management of implementing the solution into its intended operational environment. 
Includes for example:

a. Planning, organizing, directing, coordinating, estimating, scheduling, controlling, and approving actions to accomplish deployment into the operational environment including project-specific input to agency-level planning documents such as the call for estimates, blue sheets, white sheets, and capital investment plan. 
b. Development and dissemination of deployment planning information to regional and site personnel.

c. Planning for the in-service decision and updating the implementation strategy and planning document for in-service management.

d. All activities associated with awarding and managing implementation-related contracts and tasking orders, including technical support contracts.
e. Planning for dual operations and transition to government operations and maintenance.
3.7.2 Environmental and Occupational Safety and Health Compliance

All activity associated with satisfying environmental, energy conservation, occupational safety and health, and hazardous materials laws and regulations for the solution and its products at the national level. This includes environmental impact statements, assessments, and due diligence audits, design reviews for energy conservation and employee safety, as well as occupational safety and health and related activities. Capture environmental and occupational safety and health compliance work activities for each specific installation site in WBS 3.7.10.n.3.
3.7.3 Implementation Engineering

All engineering activity associated with integrating the solution into the operational environment at the National level. Capture implementation engineering activity for each specific installation site in WBS 3.7.10.n.3.
Includes for example:
a. Civil, electrical, mechanical, architectural, industrial, and other “non-electronic” engineering activities.
b. Drafting and developing site plans and specifications.
c. All engineering activities associated with the study, analysis, and design of electronic installation.

d. Spectrum analysis and engineering.

e. Coordination with organizations associated with site engineering.

f. Assessment of site conditions, physical requirements of the solution, and transition requirements.

g. Transition and operational activities for physical, information, and personnel security.
3.7.4 Real Estate
All activity associated with acquiring real estate needed for deployment of the solution, including initial analysis, data gathering, identifying candidates, analyzing, coordinating, testing, and contracting for real estate acquisition. This includes coordination with all applicable organizations, unions, and the public; and the development and review of property maps, appraisals, and title searches.

3.7.5 Facilities
All activity associated with translating solution facility requirements to national-level designs. Also includes construction and modification of industrial and laboratory research facilities and their supporting infrastructure (e.g., pavement test facility, fire research laboratories). Activity to modify facilities at specific sites to accommodate the solution is captured in WBS 3.7.10.n.3. 
Includes for example:

a. Grounding, bonding, shielding, lightning protection, cables, power, and HVAC.

b. Energy and water conservation.

c. Storage and handling of hazardous materials.

3.7.6 Infrastructure 
All activity associated with translating physical infrastructure requirements to national-level designs and planning for site-specific needs. This includes the design and purchase of telecommunications, FAA cloud services, enterprise information management systems, power systems, and water and sewage systems at the national level. Activity to modify the infrastructure at specific sites to accommodate the solution is captured in WBS 3.7.10.n.1. 
3.7.7
Airspace Design

All activity associated with developing and approving a major airspace redesign. This includes the modeling, simulation, and environmental assessment of airspace redesign alternatives and all activities related to spectrum management. Capture airspace design for specific installation sites in WBS 3.7.10.n.2
3.7.8 Key Site Integration, Assembly, Test, and Checkout
All technical and engineering activity associated with installation and test of the prime mission product into the host facility and operational environment. 

Includes for example:

a. Labor required to analyze, design, and develop interfaces with other host facility systems and the operational environment

b. Drawing preparation and establishment of equipment requirements and specifications

c. Technical liaison and coordination with subcontractors, associated contractors, and test groups associated with product integration into the operational environment
d. Associated integration and test support at installation sites

Excludes for example:

a.
All integration and management liaison effort with site personnel, subcontractors, and associated contractors not directly associated with the host facility or integration into the operational environment

Note that the prime mission product contractor or other government organizations and contractors may contribute to key site integration, assembly, test, and checkout activities. You must specify all key site work activity by the PMP contractor in the contract WBS and contract statement of work. All work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) and support contractors require separate contracting or tasking agreements with those suppliers.

3.7.9
In-Service Decision

For the key site, all activities associated with obtaining the in-service decision. This includes tailoring the in-service review (ISR) checklist, conducting ISR checklist status reviews, developing an action plan and briefing package to obtain the in-service decision, conducting stakeholder meetings, obtaining the in-service decision, and tracking in-service action items.
3.7.10 Site Installation and Activation

Includes all activity associated with preparing each specific site, installing the solution, and certificating it for operational use. Also includes work activity to decommission and remove replaced assets. 
Note: Site preparation and solution installation, test, and activation work activities are specified for each deployment site (n) at WBS level 4 (site) and WBS level 5 for site-specific work activities.
Operational site activation work activity may be provided by the prime mission product contractor or other government organizations and contractors. PMP operational site activation work not associated with a specific subsystem is recorded in this section. All PMP contractor operational site activation work must be specified in the PMP contract work breakdown structure and contract statement of work. All operational site activation work performed by other government organizations (e.g., FAA Aeronautical Center, FAA Technical Center) or support contractors require separate contracting or tasking agreements with those suppliers.

3.7.10.n Site n (Specify)

3.7.10.n.1 Infrastructure

All activity associated obtaining and installing infrastructure needs such as telecommunications, power systems, water, and waste disposal at each installation site n.
3.7.10.n.2 Airspace Design

All activity associated with developing, approving and implementing airspace redesign at each installation site n. This includes the modeling, simulation, and environmental assessment of airspace redesign alternatives and activities related to spectrum management.
3.7.10.n.3 Site Engineering and Preparation

All activity associated with preparing installation site n for the solution. This includes development of installation drawings; engineering associated with site modification and the physical integration of the solution into the operational environment; assessment of site conditions, physical requirements of the solution, and transition requirements; and transition and operational activities for physical, information, and personnel security. Also includes all activity to build or modify a facility to accommodate the solution including construction, management, inspection, and acceptance, as well as all activity associated with satisfying environmental, energy conservation, occupational safety and health, and hazardous materials laws and regulations at installation site n. This includes environmental impact statements, assessments, and due diligence audits, design reviews for energy conservation and employee safety, as well as occupational safety and health and related activities. Includes coordination with all applicable organizations, unions, and the public during installation and transition.
3.7.10.n.4 Solution Installation and Checkout

All activity associated with procuring delivering, installing, and checking out the solution at installation site n. This includes all hardware, software, data, user training, spare parts, support equipment, logistics support, and initial spare and repair parts.

3.7.10.n.5 Joint Acceptance Inspection and Commissioning

All activity associated with preparing for and obtaining a declaration of operational readiness, initial operational capability, full operational capability, joint acceptance inspection, service availability, and commissioning at installation site n, as appropriate. Specific activities include development or modification of operational procedures; issuance of Notice to Airmen; field familiarization activities; preliminary and final commissioning; flight inspections and other applicable testing; initial certification activities, initial standards testing and evaluation, and initial publication of certification standards.
3.7.10.n.6 Dual Operations

All activities associated with the conduct of dual operation of legacy assets with the new capability at installation site n until the decision is made for full operational status of the new capability.

3.7.10.n.7 Decommissioning and Removal of Replaced Assets

All activities associated with termination and removal of a decommissioned system or equipment from installation site n. This includes planning and engineering; environmental assessments, cleanup, abatement, and disposal of hazardous materials as stipulated by laws and regulations engineering; dismantling demolishing, and removing decommissioned systems or equipment; restoring a site to acceptable condition; and all actions to revert real estate to the owner and close the project.
4 IN-SERVICE MANAGEMENT       

All activities required for in-service management, including directly operating, providing maintenance functions (both scheduled and unscheduled), and furnishing technical and logistics support for maintenance of FAA systems, sub-systems, services, or equipment. This includes travel to support fielded assets.
Be sure to include work activity by the prime contractor and program office necessary to support transition to full operations and maintenance by the FAA workforce. Typically, transition support lasts about one year and is funded by the facilities and equipment appropriation. 
4.1 Preventive Maintenance
All activities associated with preventive maintenance of hardware and software, including activities for certification.

4.1.1 Preventive Maintenance      

All activities associated with scheduled FAA staff and contractor non-recurring and recurring maintenance to retain a fielded asset in a specified condition. Specific activities include:

a. Periodic inspections.

b. Condition monitoring.

c. Critical-item replacement and calibration.

d. Servicing requirements (e.g., lubrication, fueling, etc.).

e. Loading of software updates.

f. Certification of replaced assets.

4.1.2 District Office Overhead       

All district office activity associated with planning and managing preventive maintenance and certification.

4.1.3 FAA Academy Maintenance       

All activity associated with preventive maintenance and certification on academy training systems.

4.2 Corrective Maintenance       

All activities associated with corrective maintenance of hardware and software to include packaging and shipping components to depot-level repair facilities.

4.2.1 Corrective Maintenance       

All activities associated with unscheduled FAA staff and prime contractor non-recurring and recurring maintenance to restore fielded assets to a specified condition. Unscheduled maintenance may occur due to a suspected failure, even if further investigation indicates no actual failure occurred. 
Specific activities include:
a. Failure identification.

b. Failure localization and isolation.

c. Disassembly, removal, and replacement or repair in-place.

d. Reassembly, checkout, and condition verification.

e. Packaging and shipping components to depot-level repair facilities.

4.2.2 District Office Overhead       

All district office activities associated with planning and managing and planning corrective maintenance activities.

4.2.3 FAA Academy Maintenance       

All activities associated with unscheduled maintenance on academy training systems. 

Be sure to include work activity by the prime contractor and program office necessary to support transition to full operations and maintenance by the FAA workforce. Typically, transition support lasts about one year and is funded by the facilities and equipment appropriation. 
4.3 Maintenance Control       

All activities associated with oversight and coordination in operating and maintaining the NAS infrastructure, including NAS Operation Managers.

4.4 Technical Teaming       

All activities associated with investigating and resolving technical issues relating to asset performance.

4.4.1 Airway Transportation System Specialists Technical Teaming       

All activities associated with investigating and resolving technical issues relating to asset performance for airway transportation system specialists.

4.4.2 Air Traffic Control Specialists Technical Teaming       

All activities associated with investigating and resolving technical issues relating to asset performance for air traffic control specialists.

4.4.3 Other Staff Technical Teaming       

All activities associated with investigating and resolving technical issues relating to asset performance for FAA and non-FAA staff other than airway transportation system specialists and air traffic control specialists.

4.5 Watch-Standing Coverage       

All activities associated with watch-standing coverage beyond stated staffing requirements. 
4.6 Program Support       

All activities associated with planning, organizing, managing, and directing actions in support of operating and maintaining the solution.

4.6.1 Program Planning, Authorization, Management, and Control       

All activities associated with planning, authorizing, and managing actions that must be accomplished for operation and maintenance. 
Specific activities include:

a. Preparing project-specific input to agency-level planning documents such as the call for estimates and the enterprise architecture.
b. Security control.
c. Activities to ensure cost, schedule, operational performance, and benefit objectives are met.

4.6.2 Contract Management       

All activities associated with awarding, issuing, modifying, monitoring, and managing solution-related contracts such as logistics contracts, service-management contracts, equipment repair contracts, and maintenance contracts.

4.7 Integrated Logistics Support
All activities associated with executing, monitoring, evaluating, and adjusting integrated logistics support for systems, facilities, and equipment over their operational life. This includes data collection and engineering analysis to identify items for re-procurement as well as reengineering or reverse engineering of substitute items for assets with diminished manufacturing sources of supply.
4.7.1 Maintenance Planning

All activities associated with monitoring, evaluating, and adjusting the tasks for achieving, maintaining, or restoring the operational capability of a system, equipment, or facility.

4.7.2 Direct-Work Maintenance Staffing

All activities associated with providing FAA staffing for first-level touch labor, supervision, and support functions necessary to maintain NAS systems and equipment.

4.7.3 Support Equipment Maintenance

All activities associated with replenishing, repairing, maintaining, and calibrating test, measurement, and support equipment.

4.7.4 Maintenance Support Facilities

All activities associated with any facility or portion thereof used in the operation, maintenance and support of operational systems and equipment. This includes all activities associated with leasing facilities for developmental laboratories and support services, and replacement of government facilities that support second-level engineering. This includes leasing systems and equipment to meet specific government operational requirements.

4.7.5 Training, Training support, and Personnel Skills

All activities associated with on-the-job training, attrition training, and refresher training of personnel who directly operate, maintain, or support operational systems or equipment. 
Specific activities include
a. Training for airway transportations system specialists, air traffic control specialists, and support personnel such as depot repair technicians and second-level engineering staff.

b. Course maintenance and specific training by contractors.

c. Course conduct including the instructor, facilities, travel, and per diem for students. 

4.7.6 Supply Support       
All activities associated with ordering, receiving, tracking, cataloging, and managing all items and supplies needed to sustain operational systems, facilities, and equipment. 
Specific activities include:

a. All exchange, replacement, and expendable items.

b. Replenishment spares and material items stocked at the FAA Logistics Center or direct-shipped from other commercial or government sites.  
c. All FAA and commercial activities related to depot-level repair of operational systems and equipments.
d. Contractor depot logistics support activities not captured elsewhere.

4.7.7 Packaging, Handling, Storage, ant Transportation       

All activities associated with packaging, handling, storage, and transportation in support of operational systems, equipment, and facilities.  

4.7.8 Technical Data

All activities associated with product-specific documentation including engineering drawings, operator manuals, maintenance manuals, repair and test procedures, provisioning data, logistics management information, and other technical data used by or directly associated with operations, maintenance, and support of operational systems, facilities, and equipment.  

4.7.9 Computer Resources Support

All activities associated with sustaining the logistics support of computer resources in operational use.

Specific activities include:

a. Sustaining technical documentation to reflect operational computer resources.

b. Sustaining the infrastructure of operational computer resources support facilities.
c. Sustaining technical instruction books and other documentation supporting operational computer resources.
d. Maintaining the currency of software licenses for assemblers, compilers, code libraries, and commercial-off-the-shelf and commercially available software.
4.8 Second-level Engineering

4.8.1 Program Management and Infrastructure Support       
All activities associated with business and administrative planning, organizing, directing, coordinating, controlling, and approval actions to support second-level engineering processes and work.

4.8.2 NAS Field Support and Restoration       

All activities associated with second-level engineering support for all operational and support systems at NAS facilities. 
Specific activities include:

a. Technical support to all NAS facilities to assist NAS personnel in the restoration of facilities through direct support via telephone, remote entry, or on-site travel.
b. Support for initial analysis of problems, implementation of measures to restore an asset to operational status, and implementation and verification of site modifications.
c. Coordination related to NAS outages, centralized help-desk provisioning, and support for administrative and reporting functions related to asset restoration.

4.8.3 Software and Hardware Modification and Support      

All activities associated with the analysis, design, test, and implementation of computer resources modifications, operational and support elements, and sustainment of the NAS including site adaptation. 

Specific activities include:

a. Second-level engineering studies for computer resource upgrades, critical operational problems, and system enhancements.

b. Engineering analysis (including human factors analysis) of proposed modifications to determine feasibility, operational impact (functionality, availability, maintainability and reliability), implementation, and integration into operational systems.

c. Verification and validation activities to ensure hardware or software modification requirements are unambiguous, correct, complete, consistent, operationally and technically feasible, and verifiable, and to ensure new modifications are ready for use in their intended operational environment. This includes test and evaluation activities associated with the modification (see WBS 3.5).
d. Establishing an infrastructure to implement asset upgrades and enhancements including a program support facility, software development tools, licenses and maintenance, and test-bed simulation.

e. Establishing, maintaining, and providing technical direction and guidance through the issuance of technical instruction books; implementing the gold standard for test and evaluation of operational systems, key-site testing, and testing of changes.

f. Providing product adaptation to field sites as part of regular 56-day adaptation update cycles.

g. Evaluation, design, development, prototyping, test and implementation of technology refresh initiatives.

h. All FAA and contractor computer resource staffing, associated field support, and support travel.

4.8.4 Configuration Management       

All activities associated with configuration management, maintenance, and control of the operational baseline of NAS systems, leased services, and non-NAS information technology. 
Specific activities include:

a. Authorization and release all modifications to systems, subsystems, components, equipment, and software programs for operational systems and facilities including non-NAS information technology.

b. Development and delivery of documentation necessary to establish and maintain the product baseline.

c. Configuration verification and audit of operational products to ensure consistency between the product and baseline documentation.

4.8.5 Process Improvement       

All activities associated with developing and sustaining a structured process that ensures appropriate field support, hardware, software, and adaptation processes are followed. This includes documenting transition criteria for progressing from one stage to the next, and ensuring compliance with established quality standards.
4.8.6 Quality Assurance       

All activities associated with developing operational performance criteria requirements and standards for the systems in the NAS to ensure FAA quality assurance standards are met before systems or modifications are released to the field. 
Specific activities include:
a. Ensuring all critical milestones and requirements have been met for asset deployment and operation through the in-service review process

b. Testing and evaluating the quality of leased services to ensure modifications have no adverse impacts on the NAS.

4.9 Information System Security       

All activities associated with establishing and maintaining security policies and procedures for operational systems and subsystems, including the assessment of information security capabilities and levels of effectiveness for operational NAS systems.
Specific activities include:
a. Analysis and prioritization of security enhancements or upgrades for all operational systems.

b. Verifying and analyzing security features incorporated in new or modified systems.

c. Evaluating and verifying the security of software development and distribution platforms.

d. Verifying the physical security of software development systems.

e. Analyzing the source and impact of incursions or attempted incursions, as well as determining corrective responses and implementing corrections.
f. Periodic assessment and reauthorization of operational assets for compliance with ISS policy and requirements.

g. Disposal of media containing information when operational assets are terminated and removed from service.
4.10 Physical Infrastructure Support       

All activities associated with the maintenance, operation, and security of leased and owned buildings, structures, grounds, roads, and support vehicles for operational assets or people who support or operate those assets. This includes physical security personnel.

4.10.1 Environmental, Energy, and Occupational Health and Safety       

All activities associated with pollution prevention, hazardous waste management and remediation, environmental permitting and auditing, energy audits, safety evaluations, hazard abatement, and other activities to ensure compliance with environmental, energy, and occupational safety and health mandates.

4.10.2 Upkeep and Maintenance of Utilities, Buildings, and Grounds 
All activities associated with routine maintenance of buildings, structures, roads, grounds, and support equipment. This includes recurring utility costs (i.e., water, electric, gas, oil, etc.).

4.10.3 Real Estate Management       

All activities associated with managing FAA-owned or leased properties. This includes leasing of buildings, structures, and grounds in which operational assets or the people who support or operate them are located.

4.10.4 Telecommunications

All activities associated with sustaining telecommunications services required to sustain the operation and maintenance of NAS operations. This includes leases and other recurring telecommunications activities. 

4.10.5 Physical Security       

All activities associated with physical security for a facility or system including security guards, fencing, and cipher locks. This includes upkeep and maintenance of these items.
4.10.6 FAA Cloud Services and Enterprise Information Management     

All activities associated with sustaining FAA Cloud Services and Enterprise Information Management services required to sustain NAS operations. This includes leases and other recurring activities. 
4.11 NAS Charting and Aeronautical Information Management
All activities associated with the development, integration, and maintenance of standard instrument flight procedures, flight inspection, and the compilation, replication, and dissemination of charts and related paper and digital products.

4.12 Asset Operations       

All non-maintenance activities associated with operating or monitoring an operational asset. This includes computer operations, system administration, system security administrators, information security assessments, audits, etc.

4.13 Travel To and From Sites       

This includes travel time to and from sites to perform any type of in-service management work. All travel activities associated with every in-service management WBS element are captured in this section.
4.14 Sustain Operational Service
All management and engineering activities to sustain and improve service delivery, correct deviations from cost and performance targets, and improve quality. 
Specific activities include:

a. Modifications to hardware and software to solve latent or discovered technical problems.

b. Process changes to improve performance.

c. Planned block upgrades and product improvements.

d. Sustainment actions that lower operating costs.

4.15 Asset Performance Assessment
All activities associated with assessing equipment and system performance and trends, including development of measures, data collection, and trend analysis. This includes all activities associated with planning, conducting, and reporting post-implementation reviews and periodic operational analyses.

4.15.1 Post Implementation Reviews

All activities associated with planning, conducting, and reporting post implementation review(s) at early deployment sites to determine whether performance and benefits in the business case analysis report are being achieved. When projections are not being realized, this activity includes the development and coordination of corrective actions. 

4.15.2 Operational Analyses

All activities associated with planning, conducting, and reporting periodic operational analysis of fielded assets throughout their service life to identify performance shortfalls, determine trends in the cost of ownership, and identify adverse support trends. Findings are fed back into service analysis, where it is determined whether to sustain existing assets or recommend new investments to solve systemic problems in the service environment. 

4.16 Emergency Sustainment Actions

All activities associated with planning and executing contingency and emergency responses to operational needs.

4.17 Physical Infrastructure Improvement
All activities associated with planning, developing, and implementing improvements to the physical infrastructure including, utilities, grounds, structures, roads, and telecommunications. This includes lightening protection, bonding, grounding, heating, cooling, and special access. 
4.18 Disposition of Decommissioned Operational Assets
All activities associated with disposition of decommissioned equipment, systems, or sites for which there is no replacement program. 
Specific activities include:
a. System or equipment. This includes planning, documenting, coordinating, and inspecting decommissioned systems and equipment.

b. Decommissioning: All activities associated with notifying and coordinating with stakeholders (both agency and public organizations) on impending decommissioning actions.

c. Engineering: All engineering activities associated with designs for dismantling, demolishing, and removal commissioned systems or equipment.

d. Environmental Activities: All activities associated with end-state environmental assessments and cleanup, abatement, and disposal of hazardous materials as stipulated by laws and regulations.

e. Dismantle and Removal: All activities associated with dismantling, demolishing, and removing decommissioned systems or equipment.

f. Site Restoration and Closeout: All activities associated with restoring a site to acceptable condition, as well as all activities after the site has been restored to acceptable condition. This includes actions to revert real estate to the owner and close the project.

4.19 Verification and Validation of Operational Capability Performance and Benefits
All activities associated with verification and validation that the operational performance and benefits in the operational capability business case are being realized during in-service management.

Specific activities include:

a. Planning and staffing the team to conduct the post implementation review of the operational capability.
b. Gather and analyze data required to determine achievement of operational capability performance and benefits.

c. Coordinate and report findings and recommendations to the NextGen Management Board.

d. Plan remedial action to achieve performance and benefits, if required.


ACRONYMS
	ACAT
	Acquisition Category

	AMS
	Acquisition Management System

	CAS
	Cost Accounting System

	CDLS
	Commercial Depot Logistics Service

	CDRL
	Contract Data Requirements List

	ConOps
	Concept of Operations

	COTS
	Commercial Off the Shelf

	CSC
	Computer Software Component

	CSCI
	Computer Software Configuration Item

	DID
	Data Item Description

	E3
	Electromagnetic Environmental Effects

	EIS
	Enterprise Information Management

	FAA
	Federal Aviation Administration

	FAST
	FAA Acquisition Toolset

	FCS
	FAA Cloud Services

	F&E
	Facility and Equipment

	GAO
	Government Accountability Office

	HWCI
	Hardware Configuration Item

	IDA
	Investment Decision Authority

	ISD
	In-Service Review

	ISPD
	Implementation Strategy and Planning Document

	ISR
	In-Service Review

	ISS
	Information System Security

	JRC
	Joint Resources Council

	NAS
	National Airspace System

	NextGen
	Next Generation

	OCD
	Operational Capability Demonstration

	OCT
	Operational Capability Test

	OMB
	Office of Management and Budget

	OST
	Office of the Secretary of Transportation

	PMP
	Prime Mission Product

	R&D
	Research and Development

	SOW
	Statement of Work

	T&E
	Test and Evaluation

	WBS
	Work Breakdown Structure
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Figure 5: Sample Work Breakdown Structure for Terminal System Radar
3.1 Terminal Radar System
      3.1.1 Terminal Radar System Subsystems
3.1.1.1 Transmitter
             3.1.1.1.1 Transmitter Hardware
             3.1.1.1.2 Transmitter Software 
             3.1.1.1.3 Transmitter Integration, Assembly, Test & Checkout
3.1.1.2 Receiver
             3.1.1.2.1 Receiver Hardware
             3.1.1.2.2 Receiver Software 
             3.1.1.2.3 Receiver Integration, Assembly, Test & Checkout
3.1.1.3 Controller Workstation
             3.1.1.3.1 Controller Workstation  Hardware
             3.1.1.3.2 Controller Workstation Software
             3.1.1.3.3 Controller Workstation  Integration, Assembly, Test & Checkout
3.1.2 Terminal Radar System Software
             3.1.2.1 Software Release 1
             3.1.2.2 Software Release 2
             3.1.2.3 Software Release 3
             3.1.2.4 Software Product Engineering
3.1.3 Terminal Radar System  Integration, Assembly, Test & Checkout



Figure 7 Sample Composite Program Work Breakdown Structure
3.1 Terminal Radar
3.1.1 Terminal Radar Subsystems
3.1.1.1 Transmitter
3.1.1.1.1 Transmitter Hardware
3.1.1.1.2 Transmitter Software
3.1.1.1.3 Transmitter Integration/Assembly/Checkout
3.1.1.2 Receiver
3.1.1.2.1 Receiver Hardware
3.1.1.2.2 Receiver Software
3.1.1.2.3 Receiver Integration/Assembly/Checkout
3.1.1.3 Controller Workstation
3.1.1.3.1 Controller Workstation Hardware
3.1.1.3.2 Controller Workstation Software
3.1.1.3.3 Controller Workstation Integration/Assembly/
3.1.2 PMP Software Releases
3.1.2.1 PMP Software Release 1
3.1.3 PMP Integration, Assembly, and Checkout 
3.2 System Engineering
3.3 Program Management
3.4 Test and Evaluation
3.4.1 Development Test
3.4.2 Operational Test
3.4.3 Test Facilities
3.4.4 Independent Operational Assessment
3.5 Integrated Logistics Support
3.5.1 Maintenance Planning
3.5.2 Direct Work Maintenance Staffing
3.5.3 Support Equipment
3.5.4 Maintenance Support Facilities
3.5.5 Training & Training Support
3.5.6 Supply Support
3.5.7 Packaging, Handling, Storage, Transport
3.5.8 Technical Data
3.5.9 Computer Resources Support
3.6 Flight Standards, Regulation, Rulemaking
3.7 Implementation and Deployment
3.7.1 Planning, Management, Control
3.7.2 EOSH Compliance
3.7.3 Implementation Engineering
3.7.4 Real Estate
3.7.5 Facilities
3.7.6 Infrastructure
3.7.7 Airspace Design
3.7.8 Key Site Integration, Assembly, Checkout, Test
3.7.9 In-Service Decision
3.7.10 Site Installation and Activation
3.7.10.n Site n (Specify)
Program WBS
3.4.6  Independent Operational Assessment
3.5.1 Maintenance Planning
3.5.2 Direct Work Maintenance Staffing
3.5.5 Training & Training Support
3.5.9 Computer Resources Support
3.7.4  Real Estate
3.7.5 Facilities
3.7.6 Infrastructure
3.7.7 Airspace Design
3.7.10 Site Installation and Activation
Support Contract WBS
Government Support WBS
3.2 System Engineering
3.3 Program Management
3.4.1 Development Test
3.4.2 Operational Test
3.5.8 Technical Data
3.1.1.3 Controller Workstation
3.1.1.3.1 Controller Workstation Hardware
3.1.1.3.2 Controller Workstation Software
3.1.1.3.3 Workstation Integration Checkout
Subcontract WBS
Contract WBS
3.1 Terminal Radar
3.1.1 Terminal Radar Subsystems
3.1.1.1 Transmitter
3.1.1.1.1 Transmitter Hardware
3.1.1.1.2 Transmitter Software
3.1.1.1.3 Transmitter Integration/Assembly/Checkout
3.1.1.2 Receiver
3.1.1.2.1 Receiver Hardware
3.1.1.2.2 Receiver Software
3.1.1.2.3 Receiver Integration/Assembly/Checkout
3.1.1.3 Controller Workstation
3.1.1.3.1 Controller Workstation Hardware
3.1.1.3.2 Controller Workstation Software
3.1.1.3.3 Workstation Integrate/Assembly/Checkout
3.1.2 PMP Software Releases
3.1.2.1 PMP Software Release 1
3.1.3 PMP Integration, Assembly, and Checkout 
3.2 System Engineering
3.3 Program Management
3.4 Test and Evaluation
3.4.1 Development Test
3.4.2 Operational Test






3.5.3 Support Equipment

3.5.5 Training & Training Support
3.5.6 Supply Support
3.5.7 Packaging, Handling, Storage, Transport
3.5.8 Technical Data










3.7.8 Key Site Integration, Assembly, Checkout, Test

3.7.10 Site Installation and Activation
3.7.10.n Site n (Specify)



Figure 8: Work Breakdown Structure Evolution
Program office work activity
Prime mission product contractor work activity
Support contractor work activity
Government organization support activity
Preliminary 
Program
Work Breakdown
Structure
Preliminary
Prime Mission Product Contract WBS(s)
Approved
Program
Work Breakdown Structure
Preliminary
Support Contract
WBS(s)
Preliminary
Government Support 
WBS(s)
Prime Mission Product Contract WBS(s)
Updated
Program
Work Breakdown Structure
Support Contract
WBS(s)
Government Support 
WBS(s)



Investment Program Name
3.1 Prime Mission Product
3.3 Program Management
3.2 System Engineering
3.6 Flight Standards, Regulations, Rulemaking
3.4 Test and Evaluation
3.5 Integrated Logistics Support
3.7 Implementation and Deployment
Figure 3.1 Program Work Breakdown Structure
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