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1.0 Introduction and Program Overview

This plan provides the description of the program-level management of the NASA Small Aircraft Transportation (SATS) Program and is the controlling document for program content and organization.  The primary purpose of the plan is to establish the Program objectives and performance goals; Program requirements, management, and implementing organizations; and Program resources, schedules, and controls.  This Program plan is approved by the Associate Administrator of the Office of Aerospace Technology (OAT) and is concurred upon by the Directors of the participating research centers.  This concurrence represents commitments to provide the workforce and facilities necessary to accomplish program goals consistent with the specified technical, scheduling, and funding plans.  This plan will be updated appropriately to reflect program progress, programmatic changes, and strategic redirection.

1.1 Background

The nation’s commercial air transportation system has reached a capacity plateau and demand for transportation services continues to steadily increase Nearly 96% of domestic air travelers are forced to fly through fewer than 500, and 70% through fewer than 35 of the Nation’s more than 18,000 landing facilities.  One approach to increasing total system throughput and capacity  lies in  expanding access to more than  5,000 of these underutilized smaller airports.  Most of these airports today have no control towers and lie outside air traffic control radar coverage.  They are not suitable, without significant investment, for use by the airlines that provide most of the country’s transportation service today, but have a unique potential to provide new, convenient access and service to small cities and communities across the country.  New, small, efficient aircraft equipped with NASA developed technologies to safely use these airports in near all-weather could provoke point-to-point on-demand and scheduled transportation at speeds three or four times faster than highway speeds.  The new access and mobility that this would create is critical to future development, community vitality and economic opportunity that increasingly depends on access to rapid point-to-point transportation.  Today, communities with airports capable of handling smaller aircraft in near all-weather conditions create significant economic benefits compared to communities that are not served by such landing facilities.  The Small Aircraft Transportation System (SATS) Program long-term vision contemplates inter-modal connectivity between public and private, air and ground modes of travel, in essence a true integration of the National Airspace System with the interstate highway system, intra-city rail transit systems, and hub-and-spoke airports.

The goal of the near-term five-year Small Aircraft Transportation System Program is to take the first steps towards this vision and develop key airborne technologies to provide an integrated technology evaluation and validation to permit small aircraft
 operations during near all weather at and to virtually any touchdown zone at thousands of landing facilities (including small airports
) in the United States.  These new operating capabilities will provoke access to small and remote communities through the use of underutilized landing facilities (including those without control towers, radar, or precision instrument approaches) as well as underutilized airspace (such as the low-altitude, non-radar airspace below 6,000 feet and the en route structure below 18,000 feet).  If successful, the initial SATS operating capabilities have the potential to facilitate the creation of an alternative means to respond to the demand for increased throughput in the National Airspace System in the near term.  These SATS technology investments also create potential alternatives for addressing the nation’s unmet transportation demand and reducing  congestion on highways and in the major airport system.  The benefits to commercial airline operations include the potential for reduced spacing for both small and large aircraft in congested airspace, as well as en route.

The Program is focused on developing the key airborne technologies to support the creation and evaluation of SATS-oriented operating capabilities.  The technologies targeted for development are aimed at smaller aircraft used for personal and business transportation missions within the infrastructure of smaller airports throughout the nation.  These missions include transportation of goods and travel by individuals, families, or groups of business associates.  Consequently the aircraft are of similar size to typical automobiles and vans used for non-commercial ground transportation.  The aircraft will also have the altitude and speed performance, as well as the weather avoidance and toleration systems, to enable safe and reliable operations with high availability (similar to or better than today’s air carrier reliability).  They may be used for on-demand, unscheduled air-taxi transportation of these same user types.  Various forms of shared ownership and usage will likely be a most common means of use.  While the aircraft are not specifically designed for commercial operations, the targeted technologies would provide benefits to commuter and major air carrier operations in the hub-and-spoke system as well.  The technology investments are selected and prioritized for the purpose of transportation of people, goods, and services.  Even so, the technologies would likely have favorable effects on safety, cost, and accessibility in recreational or other non-transportation commercial uses.  Finally, the strategy for development of these airborne technologies focuses initially on fixed-wing airplane applications; however, the technologies created are also applicable to operational improvements for vertical take-off and landing aircraft.

These technologies would enable near all-weather operations by new generations of such aircraft at virtually any landing facility in the nation.  Near all-weather means operational reliability in instrument meteorological conditions except those classified as severe or hazardous (i.e., severe icing, severe turbulence, thunder storm activity, etc).  For FAA regulatory purposes, SATS technologies are targeted toward aircraft with a maximum take off weight (MTOW) less than 12,500 pounds (i.e., FAA small aircraft, normal category).  In addition, these technologies are conceived to affect the nature of operational capabilities for airports, airspace, and air traffic and commercial services.  The Program focuses on airborne technologies that expand the use of underutilized airports (those without precision instrument approaches) as well as underutilized airspace for transportation use (such as the low-altitude, non-radar airspace below 6,000 feet and the en route structure below 18,000 feet).  

The desired outcome of the program is to provide the technical and economic basis for national investment and policy decisions to develop a small aircraft transportation system.  As such, key to the strategy is the participation by the Federal, State and private sector stakeholders in the program as active partners rather than advisors.  The strategy is to involve these stakeholders in the program planning and execution to assure that the technologies are relevant to the their respective roles.

1.2 Current Status

The SATS Program was initiated in October of 2001 with a $9 million budget for FY01 and specific objectives mandated in NASA’s FY01 appropriations bill (PL 106-377) regarding planning and reporting.  The Congressional Conference Report (House Report 106-988) referenced in this bill specifically cited the four SATS Program objectives.  These objectives centered around enabling operational capabilities that are not possible in the current NAS environment and are:

1. Higher Volume Operation at Non-Towered/Non-Radar Airports.  

2. Lower Landing Minimums at Minimally Equipped Landing Facilities.  

3. Increase Single-pilot crew Safety & Mission Reliability.  

4. En Route Procedures & Systems for Integrated Fleet Operations.  
The report also encouraged the use of combined collaborative/competitive activities with the private sector to accelerate technology transfer, increase the opportunity for impact NAS, and leverage additional resources for program execution.  This report and the National General Aviation Roadmap form the basis for the scope and objectives of the SATS Program as presented herein.

To achieve these objectives, the Program is focused on developing the key airborne technologies to support the creation and evaluation of SATS-oriented operating capabilities.  The enabling technologies include: self-sequencing and separation systems, airborne Internet, software-enabled controls, emergency autoland, and “highway-in-the-sky” guidance.  Coordination and partnership with other NASA programs, particularly the Aviation Safety (AvSP) and Aviation Systems Capacity (ASCP) Programs, will be maintained to ensure technologies being developed in those programs can be leveraged to support the SATS concept and facilitate success.  Coordination with the ASCP is particularly important to ensure that the fourth objective, assessment of en route procedures and systems for integrated fleet operations, is addressed to enable integration of SATS-equipped aircraft into the higher en route air traffic and controlled terminal airspace.

The SATS Program will use a three pronged approach to achieve its objectives: technology development, technology demonstration, and technology assessment.  The technical approach for the Program includes laboratory, simulation, and flight experiments that integrate the enabling technologies discussed above in order to create and demonstrate the three SATS operating capabilities.  The planned experiments will produce data on the ability of the SATS technologies to meet requirements for aircraft separation standards in the targeted airspace, approach surface gradient requirements, allocation of functions in the client-server architecture, the limits of human-aided automation in all aspects of flight control including separation and sequencing operations, and the issues associated with certification of the technologies.  The SATS Program products will include the design guidelines, systems standards, and identification of certification issues for the enabling technologies and operating capabilities.  SATS partners will participate in the simulation and flight experiments across the SATS operating capabilities.  The Program will also produce the systems level analysis and benefits studies needed to provide the technical and economic basis for national investment and policy decisions related to further development and deployment of a small aircraft transportation system.

As the outcome of the five-year program includes experimental data from flight and simulation evaluations as well as analysis of the implications of technologies on transportation system decision-making, a significant part of the strategy for achieving the SATS goal is participation by the Federal Aviation Administration (FAA).  A Memorandum of Agreement (MOA) between NASA and the FAA will guide this participation and ensure that the technology development and integrated technology evaluation and validations addresses issues associated with aircraft certification, flight standards, air traffic, and airports.  It will also be the documentation that provides for sharing of resources and the conduct of joint planning and implementation.  Similar memoranda will be established with state and local governments and local airport authorities as participation by these organizations is also important for the success of SATS.

The SATS Program has adopted a collaboration business model (i.e. public-private R&T investment strategy) which plans on leveraging NASA’s R&D investments with the investments of states, industry, and universities through an alliance using a Space Act Agreement (SAA).  To maximize the impact of the deliverables, the SATS “business” objective is to use NASA research and development (R&D) funds as a catalyst for a national (public and private) investment in key enabling transportation technologies.  Thus, the program business philosophy is to not pay for the entirety of any complete technology development.  By encouraging some amount of cost sharing in high risk, longer term R&D, NASA can both leverage the national investments and accelerate the implementation of enabling technologies.  This acceleration in implementation occurs when industry, and other government agencies, invest their resources (funding and/or “in-kind”) early in the technology development process.  All entities therefore provide influence into developing commercially safe and viable technologies.

2.0 Program Objectives

The NASA Office of Aerospace Technology (OAT) Enterprise is focused on long-term, high-risk, high-payoff research and technology.  The Enterprise seeks to promote economic growth and security and to enhance U.S. economic competitiveness through leadership in the global aircraft market by revolutionizing air travel and the way in which aircraft are designed, built, and operated and by providing low-cost space transportation technologies.  The Enterprise works closely with its customers and partners to ensure that its technology products and services are developed to levels where customers can confidently make decisions regarding the application of those technologies.

The SATS Program will demonstrate key airborne technologies that support objectives of the OAT goal to “Revolutionize Aviation.” The primary Enterprise objective supported is to “Increase Mobility: Enable people to travel faster and farther, anywhere, anytime.”  Specifically, this objective aims to “reduce inter-city doorstep-to-destination transportation time by 50% in 10 years and by 67% in 25 years.” In addition, SATS technologies will contribute to the Enterprise’s “Increased Safety” objective to make “safe air transportation … safer.”   SATS technologies also have the potential for a secondary effect on the “Increased Capacity” goal by moving “more air passengers with fewer delays.”

Each of the SATS Program objectives support two or more of the basic building blocks of the Enterprise mobility objective: cost, speed, availability, and safety.  The relationship between the SATS objectives and the mobility objective are depicted in figure 2.1.

[image: image4.wmf]
Figure 2.1 Rollup of SATS Objectives to Agency Mobility Objective

2.1 SATS Goal

The overall program goal is to demonstrate key airborne technologies for precise guided accessibility in small aircraft in near all weather conditions to virtually any small airport in non-radar non-towered airspace.  In achieving this goal the Program will provide the technical and economic basis for national investment and policy decisions to develop a small aircraft transportation system.  These decisions, or “outcomes”, include: 1) individual private sector product development decisions, 2) coalescing of private sector segments into small aircraft transportation system (SATS) architectures, 3) consideration of such architectures for integration into the NAS, 4) coalescing of state authorities to support and advocate implementation of SATS technologies, 5) investments in additional technology development, and 6) development of intermodal transportation policy at the local, state, and national level.

The program will achieve this goal and influence the national investment decisions through the following:

· Develop, integrate, and demonstrate key airborne technologies that enable new operating capabilities

· Conduct simulation and flight test based integrated technology evaluation and validations of these technologies and the new operating capabilities they enable

· Incorporate participation by the FAA, state aviation departments and private sector providers in the development and testing

2.2 SATS Objectives

Through analytical and flight-based evaluations, the SATS Program will provide an integrated demonstration of key airborne activities that support four program objectives.  These objectives are:

1. Higher Volume Operation at Non-Towered/Non-Radar Airports.  Enable simultaneous operations by multiple aircraft in non-radar airspace at and around small non-towered airports in near all-weather conditions through the use of vehicle-to-vehicle collaborative sequencing and self-separation algorithms and automated flightpath management systems.  Meeting this objective has the potential to safely expand the capacity of the NAS.

2. Lower Landing Minimums at Minimally Equipped Landing Facilities.  Provide precision approach and landing guidance, through the use of graphical flightpath guidance and artificial vision, to any touchdown zone at any landing facility while avoiding land acquisition and approach lighting costs, as well as ground-based precision guidance systems such as ILS.  Meeting this objective has the potential to safely reduce the cost to increase accessibility to small airports.

3. Increase Single-pilot Crew Safety and Mission Reliability.  Increase single-pilot safety, precision, and mission completion through the use of human-centered automation, intuitive and easy to follow flightpath guidance superimposed on a depiction of the outside world, software enabled flight controls, and onboard flight planning/management systems.  Meeting this objective has the potential to safely increase the throughput of the NAS.  

4. En Route Procedures and Systems for Integrated Fleet Operations.  Provide an analytical assessment of the impact of automated flightpath management systems designed to facilitate operations at non-towered airports and in non-radar airspace on the integration of SATS equipped aircraft into the higher en route air traffic flows and controlled terminal airspace.  Meeting this objective show any potential to safely reduce the need for ground holds.
The relationship of these objectives to the program goal and enabling technologies is summarized in figure 2.2.  The Program will meet the objectives, address the challenges and issues, and develop the enabling technologies through the activities of three projects: Airborne Enabling Technologies, Technology Integration and Flight Demonstration, and Transportation Systems Analysis and Assessment.
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Figure 2.2 SATS Goal, Objectives, and Challenges
2.3 Program Success Criteria

Success of the SATS Program will be measured against performance metrics for the four objectives.  System level metrics related to speed, cost, and accessibility will be used to relate the outputs of the Program to the NASA Aerospace Technology Enterprise Mobility Goal.  The Program’s ability to incorporate stakeholders (FAA, states, private sector) that are key to the development and deployment of necessary technologies will be critical to the success of the Program in terms of lasting impact.  The metrics for the four operating capabilities are summarized in table 2.1.  The program will be assessed periodically for progress toward and likelihood of meeting these metrics.

Objective #
Metric
Current
Target

(Stretch Goal)
Minimum Success Requirement

1
Number of vehicles operating in the “terminal area”
Current regulations and procedures require ATC to maintain “procedural separation” between aircraft in IMC1 in non-radar airspace which results in 1 operation (in terminal airspace at landing facilities) at a time (~3 landings per hour)
Demonstrate the use of vehicle-to-vehicle collaborative sequencing and self-separation algorithms and automated flightpath management  systems to allow 10 operations at a time in non-radar airspace (~ 30 landings per hour)
Demonstrate the ability to eliminate “procedural separation” requirements in IMC in non-radar terminal airspace and allow 2 or more simultaneous operations at a time (> 6 landings per hour)

2
Ceiling and visibility minimum requirements
Current airports without navigation aids and/or instrument approach procedures are limited to VFR2 minimums for ceiling and visibility which can be as restrictive as 1000 ft and 3 miles respectively.  Access to airports with instrument approaches (precision and non-precision) can be limited to higher minimums.
Demonstrate the ability to provide precision like approach and landing guidance that requires no new land acquisition, no approach lighting, and minimal new ground-based equipment with no ceiling requirements and a visibility requirement of 1/4 mile at a currently VFR-only airport
Demonstrate the ability to provide precision like approach and landing guidance that requires no new land acquisition, no approach lighting, and minimal new ground-based equipment with minimum ceiling and visibility requirements of 200 ft and 1/2 miles respectively at a currently VFR-only airport

3
Flightpath accuracy in non-normal conditions
The current baseline is a single instrument rated pilot flying with current instrumentation (“steam” gauges and basic radio navigation avionics)
Demonstrate single-pilot precision, safety, and mission reliability equal to that of a 2 ATP3 crewmembers with current instrumentation
Demonstrate single-pilot precision, safety, and mission reliability equal to that of a single ATP crewmember with current instrumentation

4
Ability to analyze mobility versus NAS traffic volumes
It is not currently possible to analyze the impact of operations enabled by SATS technologies on higher en route air traffic flows or terminal airspace operations in the current NAS4
Show, through analysis, that operations enabled by SATS technologies have no negative impact on higher en route air traffic flows or terminal airspace operations in the current NAS
Show, through analysis, the potential impact of operations enabled by SATS technologies on higher en route air traffic flows and terminal airspace operations in the current NAS

Table 2.1 Program Success Criteria

3.0 Customer Definition: Customers as Partners

The SATS Program will approach key interest groups as stakeholder partners rather than customers.  The term “stakeholder partner” encompasses a closer working relationship and vesting on the part of these groups than is normally envisioned by “customer”.  Partners are necessary for the long term planning, technology development, and appropriate advocacy to ensure commercial deployment of the SATS technologies for eventual uptake into the NAS. By bringing customers in as partners, it permits NASA to focus the SATS program on technology development.  The movement of customers into a co-development and testing role will automatically make the technology relevant to those organizations that can then commercialize the technology. These partnerships must include NASA, FAA, and other federal agencies and state governments as required, and the public and private sectors, including universities.  These partnerships will enable the national development and deployment of standards for SATS system analysis, State Aviation System Plans, Airport Master Plans, and regional transportation system planning.  The existing instruments for engaging such partnerships include the National Governors Association/Department of Commerce U.S. Innovation Partnership, along with the Lieutenant Governors’ Aerospace States Association alliance.  NASA is in a unique position to organize and coordinate the nucleus of a national partnership for SATS technologies.

4.0 Program Authority and Management Structure

The SATS Program Office is at NASA LaRC, which has Lead Center responsibilities for the Program.  The SATS Program Office is led by the SATS Program Manager, who reports to the Director of the Aerospace Research Office.  The Level 2 Projects are led by managers from NASA LaRC.

4.1 Organization

The SATS Program will use a three pronged approach to achieve its objectives: technology development, technology demonstration, and technology assessment.  To parallel this approach, the Program is divided into three Projects: Airborne Enabling Technologies, Technology Integration and Flight Demonstration, and Transportation Systems Analysis and Assessment and augmented with general program management and cross-cutting functions by the program office.  The organizational structure used to implement this approach is shown in figure 4.1.  The program office consists of the SATS Program Manager, a Deputy Program Manager, the FAA SATS Manager, program and management analysts, and an outreach and public education coordinator.  Each of the three projects is managed by a Project Manager and is supported, as necessary, by representatives of the appropriate FAA organizations (aircraft certification, flight standards, air traffic, and airports).  

The FAA, as NASA’s federal partner in the SATS program, has specific roles and responsibilities that include operations approvals for experiments and demonstrations, airport issues for highway-in-the-sky approach design, air traffic services issues for non-managed and managed airspace, certification reform and streamlining, and SATS transition and deployment plans.  NASA will work with the FAA to ensure that all program results will be obtained such that the FAA will give full credit to the test data when an applicant subsequently proposes the certification and operational approvals for a system that would implement these SATS capabilities.

The Department of Transportation (DOT) is responsible to the nation for transportation system innovations such as represented by the SATS vision.  As such, NASA has engaged the DOT Volpe National Transportation System Center to support planning for the SATS market, consumer, and community response analyses.  The analysis of these factors plays a vital role in the technology strategies and down-select decisions by NASA and their partners.  For example, the thresholds of cost of service and performance of service at which consumers would migrate to the SATS service choices are important elements of understanding for technology strategists and public-policy decision-makers.  The DOT is uniquely chartered and skilled at these analyses.

The range and number of individual external partners participating in the program may be large, depending on the range of technologies and test areas necessary to conduct integrated technology evaluations, validations, and demonstrations via the flight activities.  In addition, the uptake of information from the integrated technology evaluation and validations into the FAA for possible modification of the NAS will require the broadest possible consensus possible from state government aviation organizations and the private sector.  As such, the program organization envisions working with external partners through a single coordinating partner shown below in Figure 4.2.  Such a single point of coordination eases NASA’s partner interface management burden and removes NASA from the role of developing the necessary external consensus on technology standards.  This approach is designed to maximize NASA’s role in technology development and testing rather than alliance coordination.  
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Figure 4.1 Program Organizational Structure.
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Figure 4.2 Program Relationships to Partners.  

4.2 Responsibilities

For this program, the line of responsibility, authority, and accountability begins with the NASA Administrator and continues through the Associate Administrator (AA) for the OAT to the LaRC Director and to the SATS Program Manager at LaRC (see figure 4.3).  Specific responsibilities are described in the following sections.
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Figure 4.3 Program Lines of Authority

4.2.1 Associate Administrator for the OAT

The AA for OAT is responsible for developing the Enterprise strategy, policy, and standards that support the Agency’s goals and objectives.  The AA’s responsibilities include:

· Assuring strategic performance versus goal

· Signing and submitting the Program Commitment Agreement (PCA) for approval by the NASA Administrator

· Chairing the Aero-Space Technology Executive Board (EB)

· Co-chairing the ASTAC Sub-committee for SATS and providing for close coordination with relevant FAA REDAC committees.

4.2.2 Director, Langley Research Center

The LaRC Director is responsible and accountable to the AA for OAT for full management control and overall implementation of the SATS Program and has full authority for:

· Providing overall program direction, control and oversight, and assessing the program execution performance

· Performance of the SATS Program, including commitment and provision of institutional support to include facilities, financial resources, and workforce required to implement those portions of the SATS Program assigned to LaRC

· Assuring adequate project definition, technology readiness, and funding consistent with the budget plan

· Approving this program plan and its modifications

· Submitting budget requirements and allocation for funding

· Providing funding for FAA support

· Developing and maintaining implementation policies and procedures

· Program management reviews, both technical and programmatic

· Timely communication with the AA for OAT on program status

· Assigning program and project responsibilities and staff

4.2.3 Supporting Center Directors

The supporting Center Directors are responsible and accountable to the AA for OAT for providing support to assure program success.  This responsibility also includes commitment and subsequent provision of institutional support in terms of facilities, financial resources, and workforce needed to implement those portions of the SATS Program assigned to their Centers.  

4.2.4 SATS Program Manager

The SATS Program Manager reports to the Director, LaRC (SATS Program Lead Center) and assumes full management control, responsibility, authority, and accountability for the Program as delegated by the Lead Center Director and is responsible for determining the implementation of assigned activities, including:

· Programmatic oversight (technical, schedule, and resource performance) of the SATS Program), including conducting annual Program technical reviews

· Program control, including development of and accountability for program planning documents, including specifications, schedules, and budgets with annual updates, and compiling, integrating and recommending the total program budget to the Lead Center Director, consistent with full-cost budgeting policies and implementation plans

· Reprogramming resources between Centers or program elements to address technical or schedule issues and to ensure optimized work performance based on available funding and obligation and cost goals are met

· Negotiating project assignments within the Program consistent with Center missions, including integration of core competencies and Center of Excellence expertise as appropriate;

· Vesting responsibility in Project Managers named by the respective Center Director and approving project plans

· Executing the Program with government, contractor, and university participants based upon approved requirements, plans, schedules, and budgets, while meeting project commitments, constraints, and Agency policies

· Timely communication with the LaRC Director and AA for OAT on program status, report preparation, and other documents

· Developing and assuring uniform technology transfer application and maintenance

· Preparing the SATS Program Plan for approval by the Lead Center Director and the AA for OAT; including annual updates

· Coordinating Program level efforts with the SATS partners as a member of a SATS alliance executive level coordinating council

4.2.5 Deputy Program Manager

The Deputy Program Manager works with the SATS Program Manager to ensure that the technical, schedule, and resource commitments as described in the Program plan are met.  In addition, the Deputy’s responsibilities include:

· Advisory and general support to the SATS Program Manager on program-wide issues

· Supporting the SATS Program Manager in interfacing with outside customers and partners

· Representing the SATS in Center planning and decision processes

· Representing the Center in SATS programmatic and budgetary decisions

· Technical assessment and representation of Center work

· Coordinating internal Center interfaces with research and operations groups

4.2.6 FAA SATS Program Manager

FAA has designated a Program Manager who will lead FAA activities and coordinate interaction between the FAA and the NASA SATS Program Office.  This is a permanent position within the SATS Program Office with the following responsibilities: Facilitates communication and coordination among SATS Program and all FAA organizations 

· Leads FAA SATS Program and budget planning and related activity.

· Facilitating communication between the agencies.

· Identifying technology and implementation issues and works to manage their resolution.

· Participating in SATS Alliance Executive Board meetings
4.2.7 Project Managers

The SATS Program is divided into three Projects (Airborne Enabling Technologies, Technology Integration and Flight Demonstration, and Transportation Systems Analysis and Assessment).  The Project Managers for these projects are responsible for implementation of the SATS projects with full authority to manage the projects within the defined objectives, technical scope, schedules, and resources.  Project Managers report to the SATS Program Manager.  Specific responsibilities include:

· Defining and implementing the technical projects within the technical, cost, and schedule constraints established by this program plan

· Executing project control, with authority to reprogram element resources across Centers as necessary to address technical, schedule, and resource metrics

· Management of all resources (facilities, workforce, and funding) required to meet the milestones identified for their projects

· Providing advice and recommendations for changes to this Program Plan to the SATS Program Manager, and implementing changes upon approval

· Preparing periodic element reports, annual SATS Program Office reviews, and other reviews as required

· Acting as primary interface with outside customers and partners to ensure effective technical direction and implementation of their elements

· Representing technical plans, objectives, approaches, and progress to Headquarters management, other government agencies, intera​gency coordinating committees, technology committees, and working and steering groups

· Maintaining cognizance of related program activities (including NASA base and focused programs, as well as FAA, industry, and international efforts) and periodically reporting on their status and relevance

· Coordinating project level efforts with SATS partners as participants in technical level coordinating councils

4.2.8 Outreach and Education  Coordinator

The Outreach and Education Coordinator will plan, coordinate, and integrate all SATS outreach and education activity.  The Outreach and Education Coordinator reports to the Program Manager.  Specific responsibilities include:

· Assisting with the implementation of the SATS portion of the NASA Administrator‚s University Initiatives

· Producing and delivering a coherent, concise public education message about SATS and General Aviation

· Assisting the Office of Public Affairs and the Office of External Affairs with press releases, fact sheets, memos, and news items related to or concerning SATS

· Collaborating with Office of Education personnel to produce and deliver a comprehensive, multiple format pre-college education message about SATS and General Aviation

· Producing and delivering a concise SATS overview that is suitable for the broader aviation community and for relevant industry

· Designing and producing SATS public exhibit materials and public literature (paper and electronic)

· Partnering with other education entities to leverage exposure for the SATS integrated technology evaluation and validation objective

· Leveraging relevant media sources to promote SATS to the general public; engage relevant university departments, business and industry in the SATS technology development process

· Maintaining the SATS Program Office’s university outreach plan

5.0 Program Requirements

5.1 Program Elements

The SATS Program combines elements of technology development, technology demonstration, and technology assessment (figure 5.1).  The technical approach for the SATS research program includes laboratory, simulation, and flight experiments that integrate key airborne technologies (e.g. emergency autoland, enhanced vision, highway-in-the-sky guidance, software-enable flight controls, vehicle-to-vehicle collaborative sequencing and separation algorithms, and the airborne internet) in order to create and demonstrate increased mobility.  The planned experiments will produce data on the ability of these technologies to meet requirements for aircraft separation standards in the targeted airspace, approach surface gradient requirements, allocation of functions in the client-server architecture, the limits of human-aided automation in all aspects of flight control including separation and sequencing operations, and the issues associated with certification of the technologies.  The Program will culminate with an integrated flight demonstration of these technologies.  Additional Program products will include the design guidelines, systems standards, and identification of certification issues for these technologies and operating capabilities they enable.  It is anticipated that the SATS Program’s external partners will participate in the simulation and flight experiments associated with these evaluations and demonstrations.  A top level listing of the Program Work Breakdown Structure can be found in Appendix A.
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Figure 5.1 Program Roadmap

5.1.1 Airborne Enabling Technologies (WBS 2.0)

The Airborne Enabling Technologies Project develops the automated flightpath management systems and integrated flight deck required to achieve the four program objectives.  The airborne technologies being developed include: self-separation and collaborative sequencing systems, software-enabled controls, emergency autoland, and “highway-in-the-sky” guidance.  Included in this Project will be the development of integrated operational requirements, operational procedures, functional requirements, functional allocation between pilot and flight systems, pilot-vehicle interface design and standardization, minimum equipage, pilot training, and pilot currency for the flight deck.  The automated flightpath management activity focuses on the development of vehicle-to-vehicle collaborative sequencing and separation systems that provide time-based flightpath guidance.  This flightpath guidance will dynamically account for traffic, terrain/obstacles, and airspace restrictions while providing efficient flightpath management from takeoff to touchdown.  This Project will also develop and validate the integrated flight deck interfaces and supporting flight systems that allow a single pilot to safely and efficiently utilize these automated flightpath management systems and the operating capabilities they enable, even in low-visibility conditions.  This Project has two elements: Flight Deck Technologies and Airborne Flightpath Management Systems.

5.1.1.1 Flight Deck Technologies (WBS 2.1)

The Flight Deck Technologies element will develop and validate flight-deck interfaces, supporting flight systems, and operational procedures that allow a single pilot to safely and efficiently utilize the initial SATS operating capabilities in low-visibility conditions.  This will involve the development of an integrated pilot-vehicle interface and the underlying flight systems that will reduce the specialized skills required to safely and efficiently pilot a small airplane.  An additional aspect of the research will be identifying the appropriate levels of automation necessary to relieve the pilot of performing low-level, high-bandwidth control tasks and provide information in integrated formats that enable rapid assimilation and effective decisions with minimal specialized training.  A clear challenge of removing the pilot from direct involvement in these low-level data processing and control functions is the ability to maintain situational awareness, system understanding, and flight safety in the presence of system failures, faults, or false and misleading information where human intervention is normally required.  
5.1.1.2 Airborne Flightpath Management Systems (WBS 2.2)

The Airborne Flightpath Management Systems element will develop and demonstrate airborne systems for collaborative sequencing, self-separation, and conflict detection and resolution at non-radar/non-towered facilities.  This will include the development of algorithms for real-time 4-D approach path guidance and sequencing that dynamically account for other traffic, terrain and obstacles, NOTAMs, airspace restrictions, and likely non-normal conditions while providing efficient path guidance to the destination runway.  These technologies will enable the identification of possible conflicts sufficiently ahead of time to assure aircraft separation with efficient course/speed deviations.  A key challenge will be developing a system that is robust, degrades gracefully in capability and is fail-safe for all likely failures, and provides an increased level of safety over that provided by current services.

5.1.2 Technology Integration and Flight Demonstration (WBS 3.0)

The Technology Integration & Flight Demonstration Project is responsible for integrating and flight validating the key airborne technologies in non-radar, non-towered airspace typically found at small community airports.  Flight experiments are planned to begin as early as FY2002 and continue in FY2003 leading to an integrated technology flight validation in late FY2004 and early FY2005 of three of the four program objectives:

5. Higher-volume operations in non-radar airspace at non-towered facilities

6. Lower landing minimums at minimally-equipped landing facilities

7. Increased single-crew safety and mission reliability  

The planned experiments will produce data on the ability of the SATS technologies to meet requirements for aircraft separation standards in the targeted airspace, approach surface gradient requirements, allocation of functions in the client-server architecture, the limits of human-aided automation in all aspects of flight control including separation and sequencing operations, and the issues associated with certification of the technologies.  Demonstration of the enrroute objective will be made through ground-based simulations and analyses.

This Project will facilitate the development of operational requirements and technical requirements for the Program and produce a Program Operational Requirements Document and Technical Requirements Document.  One outcome of these efforts will be a reference concept for the FY2005 demonstration against which all technology development activities in the program will “compete”.  This reference concept will be based on technologies that are of sufficient maturity in early FY2002 to ensure a successful demonstration in FY2005.  Technologies developed throughout the Program will need to show similar levels of maturity, better performance, and affordable demonstration costs before being included in the FY2005 demonstration plans.  Standard systems engineering practices will be followed throughout the program to ensure that all requirements are satisfied.  The Systems Engineering WBS element (3.1) is performed at the Project level.

There are four elements to this project: Vehicle Integration, Airspace Integration, System Software Integration, and Flight Test Operations.  

5.1.2.1 Vehicle Integration (WBS 3.2)

The Vehicle Integration element will develop a flexible avionics architecture that addresses both the research pilot and safety pilot needs including facilitating the development of airborne-based technologies, a variety of flight research activities, and safe flight operations.  The avionics architecture will address both hardware and software requirements and will utilize commercial off-the-shelf software (COTS) whenever possible to both reduce costs and provide an open environment for development.  The use of standard internet protocols and data communication technologies will facilitate the inclusion of virtual or simulated aircraft in the flight experiments and demonstrations so that safe operations can be maintained while exploring the limits of the four operating capabilities.  

5.1.2.2 Airspace Integration (WBS 3.3)

The Airspace Integration element will develop the communications, navigation, and surveillance (CNS) architecture for the flight experiments and demonstrations, the air traffic control interface including all hardware and software specifications, and the airport and ground-based communications infrastructure needed to support the flight operations.  Open standards and COTS software will be used whenever possible to reduce costs while still satisfying functional requirements and standard internet protocols and data communication technologies will be used to facilitate broad access to information throughout the SATSLab CNS network.  Minimum airport requirements will be defined to facilitate the flight demonstrations and detailed airport databases will be developed to support the research objectives.

5.1.2.3 Demonstration Integration (WBS 3.4)

The Demonstration Integration element will provide coordination and oversight necessary to safely integrate the flight environment that allows for experiments with both real and “virtual” aircraft.  These “virtual” aircraft may either be piloted or following preprogrammed trajectories. This element will also oversee the coordination of the separate vehicle and airspace software integration issues.  Multiple sources for both COTS and research code will further complicate the software integration activities.  As a result, this element will also develop a Software Integration Plan for the SATS Program and will be responsible for its implementation.

5.1.2.4 Flight Test Operations (WBS 3.5)

The Flight Test Operations element is responsible for the coordination, development, and flight-qualification of all vehicles required by the technology projects and the showcase demonstrations.  This element will oversee the development of NASA flight assets and will assure that flight vehicles developed or operated by SATS Alliance Partners meet the safety and mission assurance requirements specified in the SATS Program Plan.

5.1.3 Transportation Systems Analysis and Assessment (WBS 4.0)

The Transportation Systems Analysis and Assessment Project is responsible for conducting the SATS Program integrated system and metrics assessment (i.e. program assessment) and the transportation systems levels studies needed to support the assessments.  The assessment model for the SATS Program will use a collaborative analytic process that draws upon the distributed capabilities and tool assets of many organizations in government, industry, and academia, to provide an integrated competency for program decisions.  The platform chosen to integrate and present the results of these collaborative analyses will protect each analyst’s control over their model and tools, while using the outcomes in an integrated fashion that allows dynamic views of analytical progress, provides open display of data quality and sources, and facilitates sensitivity analyses.  The assessment model is being developed to provide a sound analytical basis for making program and technical decisions and will show measured progress toward the NASA Mobility Goal of 50% reduction of doorstep-destination travel time within 10 years and 67% reduction by 25 years.
6.0 Program Schedule

Program and Project milestones include exit criteria (deliverable products) and individually tailored metrics as part of the performance assessment process.  The following sections contain specific milestones, descriptions, and exit criteria.

6.1 Program Milestones
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Figure 6.1 Program Milestones 

(Colors indicate milestone connectivity)

Milestone/Description
Exit Criteria
QTR/FY

Partnership Structure Established: The mechanism for partnering with NASA has been defined and established.
· Public-private interface established

· Draft Business Operating Handbook

· Agreement signed with an external partner (state/local government, industry, or university)

· Implementation of co-located organizational structure
4th/01

Systems Engineering Documents Baselined: System Engineering documents for the 5 year program have been completed in baseline version and placed under configuration management.
· Operations Concept Document

· Operational Requirements Document

· Functional Architecture

· Technical Requirements Document

· Systems Engineering Management Plan

· Master Schedule
1st/02

Technology Downselect For Flight Experiments: Select candidate technologies for experimental flight evaluation.
· Airborne Internet Architecture defined

· Sequencing & separation algorithms chosen for flight evaluations

· Flight deck technologies chosen for flight evaluations

· FAA operational approval process completed for flight experiments
1st/03

Initial SATSLab Flight Experiments Conducted: Initial experimental flight evaluation of key enabling technologies conducted at regional SATSLab sites.
· Experimental airborne internet network deployed and operational

· 4-D approaches conducted with dynamic approach paths

· Low visibility landings conducted with integrated flight deck technologies

· Conducted multi-aircraft operations in low visibility conditions in the terminal area
4th/03

System Integration Validated: Experimental validation of airborne systems with concept vehicle development complete.
· Integrated technologies have been validated by flight and ground based experiments

· The criteria of the Operational Requirements Document have been met
1st/05

SATS Integrated Technology Demonstration & Program Closeout: Demonstrate the level to which the Small Aircraft Transportation System concept is feasible.  Complete program documentation and closeout activities.
· Provide the technical, policy, and economic basis for national investment decisions to develop the Small Aircraft Transportation System concept including:

· Complete a cost modeling analysis that validates affordability of concept.

· Complete 2005 public integrated technology evaluation and validations of SATS features and capabilities.

· Identify changes needed in regulations, certification procedures, and airport/airspace design to enable the concept.

· Program documentation completed.
4th/05

Table 6‑1 Program Milestone Descriptions and Exit Criteria

6.2 Project Milestones

Milestone/Description
Exit criteria
QTR/FY

Inputs to Systems Engineering Documents: Integrated flight deck requirements defined.
· Operational Concepts

· Operational Requirements

· Technical Requirements

· Function hazard assessment

· Certification basis
1st/02

Flight Experiment Technologies Selected: Technology assessments complete; technologies ready for flight experiments.
· Complete ground simulation screen of candidate technologies

· Complete flight screening of candidate technologies

· Perform coat/benefit analysis of candidates technologies
1st/03

Flight Deck Integrated For Lower Landing Minimums Flight Experiments: Flight systems technologies and supporting flight deck implementation is prepared to perform the lower landing minimums flight experiments
· Flight system installed and operationally verified

· Flight deck interfaces installed and operationally revivified

· Preliminary flight evaluations of research equipment and test procedures performed
3rd/03

Flight Deck Integrated For Higher-Volume Operations Flight Experiments: Flight systems technologies and supporting flight deck implementation is prepared to perform the higher-volume operations flight experiments
· Flight system installed and operationally verified

· Flight deck interfaces installed and operationally revivified

· Preliminary flight evaluations of research equipment and test procedures performed
4rd/03

Enabling Technologies Integrated: Initial flight experiment results assessed and final integrated flight deck ready for technology evaluation & validation experiments.
· Complete development of integrated flight deck concept

· Verify implementation of systems and software on evaluation platforms

· Perform preliminary flight evaluations of integrated flight-deck concept, supporting systems and test procedures
2nd/04

Final Documentation of Validation Results: Final project documentation.
· Validation results analyzed

· Final project documentation completed
2nd/05

Table 6‑2 Airborne Enabling Technologies Milestone Descriptions and Exit Criteria

Milestone/Description
Exit Criteria
QTR/FY

Systems Engineering Plan: The plan for managing requirements throughout the project has been written
· SATS Alliance partners  approve  plan

· SE documents  drafted for program baseline
4th/01

Technology Validation Plan:  Plan for conducting the FY04/05 Integrated Flight Systems Validation experiments completed
· Airborne & ground-based assets identified

· Test matrix and data validation requirements

· Draft operations plan & FAA approvals identified

· SATS Alliance partners roles & responsibilities
3rd/02

Lower Landing Minimums Flight Experiment: Integrated technology experiment for lower landing minimums and increased single-pilot crew performance and safety
· Benchmark LLM and single-crew performance and safety progress towards program success requirements
3rd/03

Higher-Volume Operations Flight Experiment: Integrated technology experiment for higher-volume operations and increased single-pilot crew performance and safety
· Benchmark HVO and single-crew performance and safety progress towards program success requirements

4th/03

Experimental ‘Proof-of-Concept’ Begins: Integrated flight systems for all four operating capabilities completed 
· Integrated flight deck and air traffic management algorithms proven in simulation
· Flight test operations and supporting systems in place and checked-out
· Airborne & ground-based assets modified and configured for final validation experiments
· FAA approvals & NASA ASRB safety reviews completed
2nd/04

Airborne Technologies Validated: Experimental flight validation of all objectives completed
· 
Integrated airborne technologies have been validated by flight and ground based experiments

· The criteria of the Operational Requirements Document have been met

· Data have been provided to the FAA to support future operational evaluations
1st/05

Technology Flight Demonstrations: As part of the program ‘showcase demonstration’, conduct technology flight demonstrations 
· All project documentation completed and prepared for public dissemination

· Flight demonstrations for stakeholders illustrating key technologies completed
4th/05

Table 6‑3 Technology Integration and Flight Demonstration

Milestone/Description
Exit Criteria
QTR/FY

Baseline Metric Assessment: Baseline of all project and program level metrics using available 2001 technology for evaluations; project and program goals established using best available technology projections for 2005.
· Assessment model framework and initial data input complete

· Baseline metric evaluation complete

· Initial 2005 metric projection complete
4th/01

Interim Metric Assessment: Assessment of project and program level metrics based on 2003 status of program technology development; assessment model updated with new studies and experimental data to improve confidence in 2005 metric projections.
· Initial economic and environmental impact studies complete

· Assessment model refined

· Interim metric assessment complete

· 2005 metric projections updated
4th/03

Final Metric Assessment: Assessment of project and program level metrics based on 2005 status of program technology development.
· Economic and environmental impact studies updated

· Total vehicle design study complete

· Assessment model refined

· Final metric assessment.
3rd/05

Table 6‑4 Transportation Systems Analysis and Assessment Milestone Descriptions and Exit Criteria

7.0 Program Resources

Program funding guidelines are provided within the Office of Aerospace Technology.  Funding plans presented are in millions of gross dollars, and workforce plans are direct civil service Full-Time Equivalents (FTE’s).  The total workforce required will increase by the amount of indirect civil servants assessed by individual Centers.

7.1 Financial

The program will include technology development and system proofs-of-concept.  These proofs-of-concept intend to leverage prototype equipment and aircraft developed as part of the AGATE and GAP Programs as well as new industry vehicle programs.  In-kind contributions by at least one state for the technology proofs-of-concept are also contemplated.  In addition, the Program will seek additional matching resources from SATS partners to extend the range of possible technologies considered evaluation, validation, and demonstration.  The technology budgets will support research aircraft operations, HITS approach procedure design and operational approvals by the FAA, separation and sequencing procedures design based on Langley Air Traffic Operations Research simulation capability.  The cost for two research aircraft is known from the aircraft manufacturers; cost of support and operations is known from past Langley experience with such aircraft.  The budget estimates provided assume technology development in one state and SATS business case assessment in one state.  Past experience with similar activities such as the AGATE Program (Atlanta Olympics ‘96), the High Speed Research and Advanced Subsonic Technology Programs, and the recent planning for the Aviation Safety Program, also provided a basis for the budget estimates.  AGATE experience in Systems Engineering provide a basis for estimating SATS program systems engineering costs.
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Table 7‑1 SATS Budget by Project ($K, Gross)

7.2 Workforce

Table 7-2 shows the workforce requirements, both NASA civil servant and partner/other.  
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Table 7‑2 SATS NASA Civil Service Workforce by Project (FTE)

7.3 Facilities

Table 7-3 shows the anticipated facility requirements for the Program.


PY01
PY02
PY03
PY04
PY05

Lancair Colombia 300X
10 hrs
64 hrs
144 hrs
240 hrs
60 hrs

Cirrus SR-22X
10 hrs
64 hrs
144 hrs
240 hrs
60 hrs

GA Workstations Simulator

As required
As required
As required
As required

Alliance Aircraft

64 hrs
144 hrs
480 hrs
96 hrs

Table 7‑3 Program Facility Requirements

The Program will seek additional flight test facility locations from SATS partners, to supplement the core test facilities incorporated in the Program Plan.

8.0 Controls

The commitment between the NASA Administrator and the Associate Administrator for OAT is documented in the SATS Program Commitment Agreement (PCA).  This Program Plan documents program implementation and the commitment agreements between the Director of LaRC and the Associate Administrator for OAT, with concurrence by the participating Centers.  The baseline technical products, schedules, and budgets for SATS are defined in the Program Commitment Agreement (PCA), this Program Plan, and the Project Plans.
8.1 Configuration Management

A Configuration Management (CM) system will be established for the SATS Program.  The SATS Program Office is responsible for this process and will designate a Configuration Control Board.  Programmatic documents under direct control of the SATS Program Office include the original budget and schedule baseline, as well as all baseline changes, including changes to milestones, exit criteria, budgets, and metrics.  Configuration management procedures will be tailored by the SATS Program Office and Project Mangers for consistency with the level of complexity, criticality, quantity, size, and intended use of the products.  The system will provide for the documentation, identification, controlling, accounting, and verification of product requirements and configurations through the life cycle of the Program and/or project.  Standard processes will be used in accordance with relevant NASA, DOD, FAA, and industry standards and publications.
8.2 Deviations and Waivers

The SATS Program Office will implement a Deviation and Waiver Request process.  This process will document any requirement deviations or waivers.  The Project Managers can petition the SATS Program Office for alleviation of specific requirements that they have determined to be prohibitive due to cost, schedule, and human resources.  Only the Program Manager or his designee has the authority to approve deviations from the requirements of this document.
8.3 Financial Metrics

Financial performance will be assessed by comparing actual performance against the Headquarters OAT budget and resource management plans.  Progress toward these metrics is monitored by assessing cumulative obligation and cost data at the end of each month for each project at each Center, as well as for the total program.  Variance explanations are required for significant variances from plan (± 5%).  Plans for recovery or reprogramming will be developed to most effectively use current PY funding.
8.4 Schedule Metrics

Schedule status will be closely tied to resource expenditure to provide a key indicator of work efficiency.  Detailed schedules will be developed by the Projects at the performing sites (NASA Centers or industry).  Project schedules will be developed by the Project Managers.  

The metric for schedule status is months ahead or behind plan.  This metric can be calculated by determining the actual number of Project milestones that have been completed compared with the number planned.

Monthly schedule update reports will include milestones completed during the current month, cumulative counts of planned and completed milestones and identification of delinquent milestones, identification of milestones and products completed early, and identification of future milestones with known slips in completion dates.
8.5 Technical Metrics

The discussion of technical metrics is contained in section 2.3, “Program Success Criteria.”
8.6 De-scope Options

De-scope options will be identified by the SATS Program Office and presented as required to the Langley Center Program Management Council (CPMC).  Requests for de-scope options subsequent to the approval of this Plan that impact Program milestones or reductions in resource allotments to supporting centers will be coordinated with the supporting centers.  Any de-scope options or proposals that are made as part of the annual update to this Plan will be presented to the OAT EB.
9.0 Relationships to Other Programs and Agreements

NASA will use collaborative relationships with those organizations (FAA and aviation industry) necessary to assure that SATS technologies and test results are relevant for consideration in both the NAS and for commercialization.  NASA will work in joint partnership with the FAA to plan and implement the integrated technology evaluations and validations.  NASA will solicit other external relationships primarily through one coordinating partner organization, which represents the spectrum of interests in a future SATS.  The purpose of this approach will be to ensure that results of the SATS Program are implemented into an integrated aviation system.  This approach also leverages existing programs within these organizations, as well as identifies the means through which the technology can be realized in U.S. industry production.  Programs from which technology development will be leveraged include:

· NASA Aviation Safety Program

· NASA Aviation Capacity Program

· FAA Safe Flight 21 Program

· FAA Capstone Program

NASA will establish formal agreements with U.S. aviation industry, university, and state aviation authority teams and the FAA to support the successful development and demonstration of SATS Program technologies.  These agreements leverage existing programs within the organizations and identify the means through which the technology can be realized through FAA and U.S. industry application.  Current agreements in place or being drafted are:

1. Joint Sponsored Research Agreement for the Advanced General Aviation Transport Experiments (AGATE) partnership members from government, industry, academia, and other nonprofit organizations dedicated to achieving the revitalization of the General Aviation industry through coordinated efforts; May 1995

2. Joint Sponsored Research Agreement planned for the Small Aircraft Transportation System.  (draft in development).

3. Interagency Agreement – DFTA01-00-X-02040 between DOT/FAA and NASA to develop tasks for enhancement to Flight Information Service Data Link (FISDL); July 28, 2000.

4. Memorandum of Agreement #FNA/05-97-01 between FAA and NASA concerning support of FAA R&D field offices at NASA Research Centers; effective March 12, 1997.

5. Memorandum of Agreement #FNA/08-00-02 between FAA/William J.  Hughes Tech.  Center (WJHTC) and NASA establishing a collaborative working relationship between NASA Langley and WJHTC; November 27, 2000.

6. Memorandum of Agreement #FNA/08-00-02 (IAI-536) Annex 001 between FAA/William J.  Hughes Tech.  Center (WJHTC) and NASA concerning National Airspace Systems Research and Testing Development SATS Program Activities; April 19, 2001.
7. MOU in development between NASA Langley Research Center and the DOT Volpe National Transportation System Center, establishing the shared and NASA-funded tasks for analysis of market, consumer, and community response issues related to SATS services.
10.0 Acquisition Strategy

A broad range of general aviation organizations must be involved in the testing and demonstration of the SATS technologies to assure the results will be deployed in real world situations thereby establishing the link between developer/supplier and end user.  The NASA strategy is to involve the broadest number of general aviation and transportation stakeholders possible as collaborative partners during the implementation of the Program.  The form of involvement will engage those organizations in a manner in which they collectively share in the risk and reward of the long term outcome of the program.  To achieve this involvement the program has adopted a collaboration business model (i.e. public-private R&T investment strategy) which plans on leveraging NASA’s R&D investments with the investments of states, industry, and universities through an alliance.  To maximize the impact of the deliverables, the SATS “business” objective is to use NASA R&D funds as a catalyst for a national (public and private) investment in key enabling transportation technologies.  Thus, the program business philosophy is to not pay for the entirety of any complete technology development.  By encouraging some amount of cost sharing in high risk, longer term R&D, NASA can both leverage the national investments and accelerate the implementation of enabling technologies.  This acceleration in implementation occurs when industry, and other government agencies, invest their resources (funding and/or “in-kind”) earlier in the technology development process.  All entities therefore provide influence into developing commercially safe and viable technologies.

SATS intends to use a Space Act Agreement; specifically, a Joint Sponsored Research Agreement (JSRA), to engage non-federal partners in a collaborative partnership.  The agreement will be with a single entity that represents multiple interested partners (a consortium).  Experience with the AGATE JSRA has shown that having multiple agreements with multiple parties, with NASA being the “hub” of the agreement, was resource intensive.  After intensive research and several public workshops, a viable option of engaging non-federal partners through this single entity, or consortium manager, was determined to be both reasonable and practical.  To enable the concept to work, a team of Procurement, Legal, and Research personnel have been formed to draft the business vehicle by which this collaboration will occur.  Within the agreement, NASA will require the consortium manager to form a consortium that represents the range of possible stakeholders, e.g., state aviation authorities, universities, airframe manufacturers, avionics suppliers, and sample user groups (i.e. timeshare company, package delivery or corporate user), investment capital organizations, and insurance underwriters.  A requirement for the Program is that 75% of the funding used for the development of technologies shall be awarded subject to full and open competition through the provisions of the JSRA.

11.0 Commercialization 

While the SATS Program researches enabling technology, it must encourage rapid and effective dissemination of the technology to the U.S. industry and into the NAS.  While a variety of technology transfer mechanisms will be employed, the most important is direct involvement of the users in the formulation of the program described in this plan and direct collaboration on R&D.  SATS resources, along with our industry partners’, will fund the Alliance’s R&D tasks, which help ensure direct transfer of technology to the U.S. industry and thus increase the likelihood of direct input into near-term products.  Other methods of technology transfer include technical reports and personnel exchanges between NASA, industry and other government agencies through memoranda of agreement (MOA’s), and technical work, leading to the integrated technology evaluation, validation, and demonstration efforts at NASA, user facilities, and small airports.  The SATS will work closely with the Technology Commercialization Office at the respective centers to help communicate technology commercialization opportunities to a wide range of potential users.

12.0 Risk Management

Risk management is a structured, continuous process for proactive SATS Program decision-making to identify program risks (i.e., what could go wrong), prioritize these risks to determine which need to be addressed, and implement strategies to deal with unacceptable risks.  

For overall budget impact to the SATS Program, the Program Office will prioritize requirements and implement appropriate action as follows:

· Reallocation of Resources: Funds may be reallocated among projects; decisions to reallocate will be based on project status reviews

· De-scope or deletion of work: Critical technology elements—those elements that industry must have in order to achieve desired program success—have been identified; prioritized de-scope plan will be maintained in order to protect these critical technology elements by de-scoping or deleting lower priority work as necessary (See section 8.6)
12.1 Risk Management Process

SATS Program Risk Management Process is divided into four elements: identification, analysis and assessment, mitigation, and tracking and control (figure 12.1).  
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Figure 12.1 Program Risk Management Process
Potential risks are identified before they become problems by using a variety of methods.  During this phase, uncertainties and issues are transformed into tangible risks that can be described in detail and assessed.  The Program Managers will produce a list of significant risks.  The risk list will be developed during the planning phase of each project, and it will be reviewed and updated on a regular basis.  At a minimum this review will occur annually.

In the risk analysis and assessment phase, team members determine the probability of the risk occurring and the likely impact to the program or project.  The purpose of this phase is to convert risk data collected during identification into information for decision-making.  To establish the decision-making basis, subjective values for severity of impact (expected loss) and probability of occurrence will be assigned to each risk using the tables below.  These rankings are then used to determine a relative rating of risk to the Program (figure 12.2).  Items with a relative risk rating of 1 require no action, all other risks require that a mitigation strategy be developed and documented in the Program Risk Management Plan (the mitigation phase of the process) that eliminates the risk or reduces the relative risk rating to 2 or less.

Assessment
Definition

Low
The item has simple interfaces, little or no dependencies on other items, significant experience exists, and/or no significant changes in initial requirements are anticipated.  Average probability 30%.

Medium
The item requires complex interfacing, has moderate dependencies on other items, some experience exists, and/or moderate changes in initial requirements are anticipated.  Average probability 50%.

High
The item has complex interfaces, dependencies on other items, little to no experience exists, and/or significant changes in initial requirements are anticipated.  Average probability 80%.

Table 12‑1 Probability of Occurrence Rankings

Impact
Cost Variance
Schedule Slip
Technical

Low
< 5%
< 1 Qtr
Judgement

Medium
< 15%
< 2 Qtr
Judgement

High
> 15%
> 2 Qtr
Judgement

Table 12‑2 Risk Impact Rankings
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Figure 12.2 Risk Rating Matrix
In the last phase, risk tracking and control, risks and the various mitigation strategies that have been implemented are tracked and controlled.  Mitigation actions are tracked by the accountable SATS manager and reported to the appropriate level.  Tracking risk attributes will indicate the effectiveness of the mitigation actions.  Risks can be tracked and controlled individually or as a group.

The responsible program/project team determines if a mitigation strategy was successful or if new mitigation plans are required.  As new risks are identified they will be assessed and appropriate mitigation strategies will be developed.  As risks become irrelevant they will be removed from the tracking and control process.  Risk tracking and control will be a part of program management activities and reporting.
12.2 Risk Areas

The primary risk categories for the SATS Program are (1) technical—critical enabling technologies encountering unexpected developmental difficulties, (2) physical risk to personnel and property, and (3) programmatic—resources (money, time, or workforce) unavailable because of competing technology development programs. Also in the category of programmatic risk is the partnership approach cited in the Acquisition Strategy section.  The Program will identify and prioritize risks and document them in the Program Risk Management Plan.  This plan will be updated annually at a minimum.

To mitigate technical risk, program managers and advisors will monitor the SATS Program, both external as well as internal to NASA.  The program will use both the systems analysis tools that will be used in the program assessment process as well as a program cost model developed as part of the independent cost estimate conducted during program formulation.  Evaluations using these tools will be made periodically throughout each year of the program and will supplement the monthly tracking of technical progress, schedule, and cost metrics.  In addition, the program will conduct three integrated performance assessments to evaluate the status and projection of the four technical performance metrics cited previously in this document as well as progress towards achieving the Agency’s Mobility Objective.  

To mitigate the physical risk associated with extensive flight test activities, particularly with the use of both NASA and partner aircraft, the program will follow all NASA policy/procedural directives related to flight operations.  In addition, for certain flight experiments, NASA will use the NASA-controlled facilities and airspace associated with NASA Wallops Flight Facility.  All SATS program flight activities and aircraft modifications, whether government or partner funded or implemented, will have to comply with the safety review and quality assurance procedures in place within the agency.  

To mitigate programmatic risk involving partnerships with other agencies or other external partners, memoranda of understanding and agreement are either in place or are being prepared to identify the responsibilities of the performing organizations.  A list of current agreements in place or under development are listed in section 9.  Finally, the Program has been planned to meet the success requirements using only NASA’s appropriated funds.  Anticipated cost sharing from external partners will provide additional resources to reach stretch goals and reduce budgetary risk.  Periodic reviews between the partners will be held to update progress and ensure proper coordination.

13.0 Logistics

The logistics required for this Program are provided within the normal logistics function of the participating Centers.  There may be additional logistical coordination necessary if SATS partners offer additional flight experiment and demonstration facilities.
14.0 Test and Verification

Each Project may have particular needs for test and verification.  In some cases, hardware, software, or integration system testing, or some combination, is an output or significant component of the Project.  In those cases, established processes will be applied to the components under development.  These processes will be monitored by the Office of Safety, Environment, and Mission Assurance at the appropriate Center.
15.0 Reviews

Various reviews have been established to communicate the aviation safety information to working groups, management, and industry.  The aviation safety reviews encompass all the elements of the program.
15.1 Program Documentation

The SATS Program is established by a program commitment agreement (PCA) between the NASA Administrator and the Associate Administrator for OAT.  The PCA is prepared prior to program initiation and updated annually.  It is submitted by the Associate Administrator for OAT and approved by the NASA Administrator.

This Program Plan is the agreement between the Associate Administrator for OAT, the LaRC Director, and the SATS Program Manager for technical, cost, and schedule performance and between the Associate Administrator for OAT and the participating Centers for resource commitment to implement the SATS Program.

Project plans provide the information to establish the resource, schedule, and technical baseline plan and represent both contracted and NASA in-house commitments for project execution.  They are also used by the Project Managers as the basis for monthly status reports to the Program Manager.
15.2 Program/Project Status Reporting

Formal technical, resource, and schedule reports will be submitted as described in the following subsections.  Using inputs from other Centers and SATS partners where relevant, the SATS Program Office will develop integrated status reports.

These reports will (1) support management reviews within the OAT, other Headquarters Offices, and higher level NASA management and (2) provide the SATS and FAA Program Managers with the required resource, schedule, and technical information and status to directly manage and implement the SATS Program.  In addition, these status reports will support continued program advocacy with Congress, the Administration, U.S. industry, and the public.

15.2.1 Monthly Reporting

Monthly reporting by the Project Managers to the SATS Program Manager will include:

· An integrated technical, cost, and schedule assessment of progress versus plan 

· A narrative status relative to Project milestones

· Significant technical highlights, prepared in a standard, consistent electronic format, including appropriate graphics and accompanying explanatory text

· A narrative description of any problems, issues, and concerns (along with potential impact and proposed action)\ and any major interactions with industry

Monthly program review with Lead Center Director includes identification of major issues, including technical, cost, and schedule status versus plan and technical highlights for completed major milestones

Monthly resource reporting by the Projects will include:

· Current gross guidelines, actual obligations and costs versus Program Operating Plans (POP’s), and variance amounts with explanations for variances exceeding prescribed percentages; variance explanations will identify Projects generating the variance, indicate any work slip or acceleration, impact on milestone content, schedules, or end-of-fiscal-year financial targets, and provide a plan for recovery to the POP or for reprogramming; prior year funds still uncosted will be reported at Project level 

· Work force data, including number of civil servants and performance-based contractors working on the SATS Program compared with plan.  Variance explanations will be provided for deviations from plan in excess of 10 percent

· Status of major contracts, including obligations, costing, and identification of problems, issues, and concerns, with potential impact and proposed actions; Small disadvantaged business participation in major procurements will also be reported

15.2.2 Quarterly Reporting

Quarterly reporting to the CPMC at the Program or Project level, as required, will include:

· Program status summary

· Current status, concerns, problems, and resolutions

· Schedule and funding flexibility

· Near-term progress

These reports are designed to provide timely information to support the CPMC meetings as well as semiannual reviews of the SATS Program by the Associate Administrator for OAT.  In addition to the information normally contained in the monthly reports, the written quarterly reports will include:

· A multiyear Program milestone chart and floating 12-month Project milestone charts (reporting quarter and following three quarters) showing current program status and milestone deliverable completions.  Any milestone deliverable changes will be accompanied by narrative explanations of program impacts and recovery plans

· Narratives of program accomplishments towards Project milestones, work planned towards milestones, progress against NASA program metrics, risk reduction efforts, technology transfer activities, and significant technical issues at the Project level

· Technical highlights for each Project milestone completed during the reporting period, in the same electronic format used for monthly reports, including a description of level of success, impact on program metrics, results versus expectations.

· For the reporting period, a listing of:

- Contracts and grants

- Publications, patents, and licensing agreements

- Major reviews, meetings, conferences

- Personnel exchanges with industry

- Interagency activities

- Continuous Improvement activities

· Project resource history to date for the current fiscal year, including obligations, costs, and workforce (civil servants and performance-based contractors) versus plan.

15.2.3 Independent Annual Review

An Independent Annual Review (IAR) will be conducted in compliance with NASA NHB 7120.5A.  The IAR committee will be chaired by a Langley Systems Management Office (SMO) appointee and include members who have experience in cost estimating and program analysis as well as personnel from engineering and science disciplines.  As stated in NHB 7120.5A, “Membership from the original Non-advocate Review (NAR) team should be obtained to as great an extent as practical.” A year-in-review document consistent with monthly format requirements (paragraph 7.2.1A) will be provided, along with other documentation as requested, for review by the IAR committee.  In addition, oral presentations of technical, cost, and schedule status will be conducted in order to assess life cycle program stability.

15.2.4 Annual Report to Congress

NASA will provide an annual report to the Committees on Appropriations of the House and Senate on the status of the program.  The first report is to be submitted by July 31, 2001 with subsequent reports to be submitted annually in March.

16.0 Tailoring

Data Management is not considered applicable to this Program.  The SATS Program will not be developing science missions nor capturing data from any of the NASA science missions.  

17.0 Change Log

Appendix A – Work Breakdown Structure

WBS #
Element Title

1.0
SATS Program Office

1.1
Program Operations

1.2
Public Outreach and Education

2.0
Airborne Enabling Technologies

2.1
Flight Deck Technologies Project

2.2
Airborne Flightpath Management Systems

3.0
Technology Integration & Demonstration

3.1
Systems Engineering

3.2
Vehicle Integration

3.3
Airspace Integration

3.4
System Software Integration

3.5
Flight Test Operations

4.0
Transportation Systems Analysis & Assessment

4.1
Systems Analysis

4.2
Program Assessment



























































































































































































































































































� FAA FAR Part 23 Certification, compliant to certitude standards in Advisory Circulars 23.1309 and 23.1311.  Thegross takeoff weight to be at or below 12,500 pounds (14 CFR Part 1).


� General Aviation, Reliever, Regional, or Utility Landing Facilities of between 3,000 and 5,000 feet runway length or longer, without FAA FAR Part 139 regulatory requirements.


1 Instrument Meteorological Conditions


2 Visual Flight Rules


3 Airline Transport Pilot


4 National Airspace System
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