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STATEMENT OF WORK
TITLE:  “Business Case Study for Services Using  NASA’s Small Aircraft Transportation System (SATS) Technologies in the State of Ohio”
DEFINITIONS:
For purposes of this Statement of Work ONLY, the following definitions are provided.

Instrument Meteorological Conditions (also referred to as “bad weather” or “near-all-weather”, depending on context) describe low ceilings and low visibility. 

Large Airports are control-towered, radar-surveillance, Instrument Flight Rule (IFR)-rated facilities. 

Small Airports are non-control-towered, non-radar-surveillance, Visual Flight Rule (VFR)-only facilities.  

Small Planes are single-pilot non-commercial jet aircraft. 

BACKGROUND:
NASA’s Small Aircraft Transportation System (SATS) Program (http://sats.larc.nasa.gov/main.html) is developing advanced cockpit technologies for small (Eclipse-class) general aviation jet aircraft, to make single pilot general aviation safer and to enable greater use of the Nation’s small airports. Most of the Nation’s smaller airports are VFR-only airports which are not accessible in bad weather.  The FAA’s National airspace Modernization will bring satellite based navigation aids to enable all-weather IFR access to many or most of these airports. NASA SATS technology will enable SATS-equipped aircraft with the capability to land at small airports under conditions with lower ceiling and visibility and will enable the small airport to support a higher volume of operations in bad weather, so that time-sensitive traffic, like corporate and air taxi services, will not be deterred from using the smaller airports. 
By 2005, the SATS Program intends to demonstrate technology which enables four new operational capabilities. 

The SATS Operational Capabilities:
(1) 
Enabling high volume operations at Small Airports in near-all-weather conditions (that is, enabling multiple airport operations in bad weather despite the lack of radar surveillance or an air traffic control tower to safely direct and separate aircraft).  Currently, during bad weather, Small Airports use “procedural separation” (bringing the aircraft in one at a time, about three per hour).  The SATS program will develop the technology for collaborative autonomous sequencing and separation, and automated flight path management for precision approach and landing, to allow near-all-weather operations at higher volume (two to ten planes at a time and six to thirty landings per hour).  The SATS Program anticipates that these improved capabilities will not require further airport investment (in new approach lighting, or in expansion of airport protection zones). 

(2) 
Enabling access to Small Airports during bad weather with lower landing minimums.  Most Small Airports are VFR-only and are not equipped for IFR take-offs and landings.  The SATS Program will develop graphical flight path guidance for precision approach and landing, and will develop synthetic vision to allow near-all-weather access by noncommercial pilots with SATS-equipped cockpits. Present VFR minimums are 1000-foot-ceiling and 3-mile-visibility. SATS technology will enable access with ceilings as low as 200 ft and quarter mile visibility.
(3) 
Providing greater safety for the single pilot in complex airspace.    The SATS Program aims to enable the same safety and mission reliability for a single IFR-trained pilot (in a small SATS-equipped aircraft in abnormal conditions) as with two transport-qualified pilots.  New SATS technologies (for intuitive flight path guidance, on-board flight planning and management, and software-enabled controls (simplified flight controls and autopilot functions integrated into graphical displays) to reduce the complexity of controlling the aircraft) will enable greater flight path accuracy and precision approach and landing even in abnormal conditions.  In this way, the SATS Program anticipates that automation can serve as an “extra pilot”. 
(4)  
Enabling integration of Small Planes into Large Airport traffic flows and into high capacity en route traffic flows.  By using SATS technologies and operating procedures, the SATS Program  will demonstrate that small planes equipped with SATS technologies for automated flight path management will be able to non-disruptively integrate into the higher capacity air traffic management systems at Large Airports (with their more complex traffic flows and larger aircraft) and en route.   
The SATS Technologies:

1. Integration of Highway-in-the-Sky corridor displays with synthetic vision for graphical flight path guidance with a 3D graphical terrain database.

2. Simplified software-enabled digital flight controls to reduce the complexity of controlling the aircraft and enable computer-monitored flight.

3. Emergency auto-landing for single pilot aircraft. 
4. Collision avoidance using Automatic Dependent Surveillance Broadcast.

5. Computational algorithms for automated traffic separation and collaborative sequencing.

6. Airborne internet for real-time weather and communication with other aircraft and air traffic control.  
These SATS Technologies will be demonstrated in cockpits with large format glass cockpits with moving maps and GPS navigation, and satellite-based digital datalink. 
ASSUMPTIONS:

1. Assume that the SATS Technologies and SATS Operational Capabilities have been certified and the SATS technologies are commercially available.  
2. Assume that by 2015 the FAA has implemented its planned modernization of the     National Airspace ("NAS Operational Evolution Plan, v5.0", FAA,   http://www1.faa.gov/programs/oep/, and "Blueprint for National Airspace Modernization 2002 Update", FAA, http://www1.faa.gov/asd/library.htm), which will enable all-weather satellite-based (GPS/WAAS) precision approach and landing to small public airports (which cannot support IFR landings now), if those airports elect to upgrade runway markings and lighting, and remove obstructions.   

3. Assume that Small Airports with runways over 5000 feet are to have instrument approach procedures (to one mile visibility) by 2010, without requiring significant improvements in marking, lighting, or signage.  
4. Assume that implementation of SATS Operational Capabilities will require additional airport investment (e.g. for the SATS Aircraft Management Module which sequences aircraft at a nontowered airport, communicates with air traffic control, and provides airport information).   
TASKS: 
Task 1.  
Kick-Off Meeting.

The Contractor shall attend the Kick-Off Meeting at NASA Glenn Research Center, at a time/place determined by the NASA Project Manager.  The date of the Kick-Off Meeting shall be no earlier than 10 working days after the effective date of the contract. At the Kick-Off Meeting, the Contractor shall deliver its Work Plan (See Attachment B) and shall discuss its approach in terms of initiating activities, interim goals, schedule, anticipated resources, anticipated problems, Ohio-unique elements, and end-product.    
At this Kick-Off Meeting, NASA anticipates that the Contractor shall (at minimum):

(a) Identify the types of customers that could be supported and types of services which could be offered. 
(b) Make a preliminary determination of the customers/services that can become economically viable markets. 
(c) Provide the rationale and metrics for judging certain markets viable or not viable, whether due to market size, profitability, investment required, business fit, competition, or other factors. 
(d) Identify three alternative business models (hereinafter known as “the Task 1 Business Models”) for further analysis.  
(e) Address  Ohio-unique factors that will be discussed in the Task 2 Interim Report.
Task 2.  
Interim Report.

The Contractor shall provide a written Interim Report that conforms to the standard set forth in Attachment B.  The Interim Report shall:

(a) identify the variable elements of the Task 1 Business Models (e.g. fleet size), reasonable ranges or options for these variables, and decision-drivers for the trade-offs (e.g. profitability, implementation timeframe, investment required).  
(b) describe the market research that validates the “reasonableness” of the ranges of the variables. 
(c) explain the analysis used to trade-off the alternatives within each of the three Task 1 Business Models. 
(d) provide algorithms which relate the variable options in the Task 1 Business Models to the decision factors. 
(e) evaluate the Task 1 Business Models for implementation in Ohio. 

1. Assess the Ohio customer base and identify a minimum of three Ohio airports for implementation in the Business Case Study. 

2. Determine the equipment and investments required at Ohio airports to implement SATS, and the case for doing so. 

3. Illustrate the scope of service across Ohio airports. 

4. Provide specific examples of potential impact on Ohio industry or Ohio regional economic development. 

(f) show the advantages of each Task 1 Business Model against current services and competitive modes of service.  

(g) recommend One Business Model (hereinafter, “the Recommended Model”) for further evaluation, and provide the rationale for that recommendation.

Task 3.  
Selected Business Model Report
After receiving input from the Contractor, including the Interim Report and the rationale supporting the Recommended Model, the NASA Project Manager will determine the Selected Business Model.    The Contractor shall evaluate the Selected Business Model as follows:
(a) The Contractor shall define the magnitude of investments, operating costs,  revenues, and fee structure for the customers. 
(b) The Contractor shall identify an implementation timeline, the growth potential and return-on-investment over time. 
(c) The Contractor shall identify risks, illustrate the financial impact, and identify steps needed to minimize those risks.

(d) The Contractor shall define the impact and benefits of SATS Technologies (See Above) and SATS Operational Capabilities (See Above) on the Selected Business Model as extensively as possible. 
The Contractor shall summarize its evaluation of the Selected Business Model in a written report that meets the standard set forth in Attachment B.
Task 4.  
Draft Final Report Oral Presentation

The Contractor shall present a Draft Final Report Oral Presentation (See Attachment B) at NASA Glenn Research Center, at a time/place determined by the NASA Project Manager.  The Draft Final Report shall summarize the work performed under           Tasks 1 - 3, and shall address the assumptions, findings, and recommendations that will be presented in the Business Case Study.  The Oral Draft Final Report shall include an outline of the structure (chapter headings, subtopics, etc.) that will be appear in the  Task 5 Business Case Study .   
Task 5.  
Ohio-Focused Business Case Study
The Contractor shall deliver an Ohio-focused Business Case Study that addresses how a commercial enterprise can take profitable advantage of SATS Operational Capabilities and SATS Technologies, in the 2010 to 2015 time-frame.  The Business Case Study shall take the place of a written Final Report, and shall conform to the standard set forth in Attachment B.  The Contractor shall incorporate all relevant comment from the Draft Final Report Oral Presentation into the Business Case Study, along with any specific corrections/changes/instructions provided by the NASA Project Manager.  

At minimum, the Business Case Study shall address a variety of  Airport Services at a single Ohio airport or a network of Ohio airports, including but not limited to:

(a) Pilot Training in SATS Operational Capabilities and SATS Technologies, 

(b) Sale of Aircraft equipped with SATS Technologies, 

(c) Installation of SATS avionics, 

(d) SATS-related maintenance, 

(e) SATS aircraft rental, charter, or fractional ownership, 

(f) Corporate Jet Management Services, 

(g) Corporate Shuttle, On-Demand or scheduled Air Taxi using SATS-equipped aircraft or enabled by SATS Operating Capabilities. 
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