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GoMex Helicopter Offshore System Technologies 

Recommended Development Path

Introduction

NASAs Advanced Air Traffic Technologies (AATT) program is responsible for developing advanced Air Traffic Management (ATM) concepts leading to eventual development and deployment by the FAA and the private sector.  A major objective of the NASA AATT program is to understand and promote the requirements of all user classes. The Gulf of Mexico (GoMex) airspace, with its large number of helicopters and limited functional capabilities, has unique air traffic management needs that must be addressed in order to take advantages of NAS modernization and evolution to a free flight environment.
GoMex Project Objective

To support the NASA AATT program in: 

· Describing the GoMex environment; 

· Identifying the user and service provider needs; and, 

· Defining a system concept and transition strategy specifically to satisfy the identified needs in the offshore sector of the Gulf of Mexico. 

This activity will address the unique requirements of both users and service provides in the Gulf of Mexico, and enable rotorcraft and ATC service providers to increase capacity in this area and take advantage of developing technologies. A major objective of this task is to assist NASA to determine the optimum transition path from current to future operational capabilities in the offshore sector of the Gulf of Mexico.  Appendix A presents the Volpe Center’s Statement of Work on this project.  Since the time that this SOW was written, the project has been broadened to include the communications, navigation and weather functions in addition to the surveillance function. 

Purpose of this Paper

This paper will specifically address the objective to define a system concept and transition strategy that will build on the base of the existing system capabilities to a system that will satisfy the identified needs of the user and the service provider.  Appendix B provides the list of identified user needs and the current system capabilities relative to those needs.  The difference between the needs and current capabilities represents the shortfalls that the proposed system concept and staged transition strategy will fulfill.

System Technologies

A set of available technologies has been identified that have the potential to satisfy the stated needs of the user and service provider.  These technologies are presented as they relate to the identified needs in Table 1.   A complete listing of needs, current capabilities, and shortfalls is presented as Appendix B.  Table 1 provides a summarization of the major needs, capabilities, and shortfalls and identifies the technologies available to fill the shortfall.

Table 1.  Major Needs, Capabilities, Shortfalls and Applicable Technologies

Need Statement
Present Capability
Shortfall
Applicable Technologies and Systems



Automated flight following


Pilot position reports; LOFF at Chevron only (analog system)
Automated position reporting for all  gulf  operators
GPS; satellite comm.; ground comm.; Mode S/ADS-B VDL2,3,4; ACARS; VHF voice and data links; HF Links

Company two-way-data-link


Voice communications between pilot and company ops center
No two way data-link capability
 satellite comm.; ground comm. networks, VDL2,3,4; ACARS; HF/VHF voice and data links; 

Improved weather information 


Individual reports from FAA, NWS, and private systems
No integrated weather data collection, processing and forecasting capability
Weather models and processing techniques; Aviation Gridded forecast system; NCEP; AWC; EMC (Architecture 98)

Weather in the cockpit


Voice inputs from ops center or other pilots and the eyeball
Text or graphics on a cockpit display
Terminal Weather Information for Pilots (TWIP),  FIS

CDTI


See and be seen
No cockpit display of traffic –
Integrated ADS-B CDTI Display (Architecture 98); TIS-B

IFR services with domestic

 separations
IFR Services – Non-Radar procedures
Large separation standards based on non-radar environment
ADS-B Separation standards for pseudo-radar; RTCA Free Flight Enhancements; ASD-B MASPS 

Automated flight plan processing


Flight plans filed via voice relay from Ops Center
Automated filing and processing
NAS-WIS; NADIN; Phone lines; Dedicated land lines; Internet; DUAT

ATC surveillance of aircraft


Relayed voice position reports
No radar or ADS-B surveillance capability
Relayed flight following data; ADS-B

ATC tracking and display of

 aircraft
Grease pencil map board at ZHU ARTCC
No tracking or electronic display of offshore aircraft
ODAPS;  existing PVD; New AAS common consoles

Direct pilot/controller data and voice communication
Voice relay messages only
Direct pilot/controller communications
VDL 2, 3, 4; ACARS; VHF voice and data links; HF voice and data links; Satcom voice and data links

The combination of technologies and/or systems that can be combined to satisfy the needs and the identified shortfalls are many.  Thus, the candidate architectures will be developed on the basis of benefit, cost, and risk considerations as addressed in the following section.

Benefit/Cost/Risk Evaluations

The applicable technologies presented in the previous section will be examined from the perspective of benefits, costs and risk as they pertain to satisfying a given need.  In addition, in the instance where a given technology is capable of satisfying more than on need it will be given more consideration in the actual system synthesis process.   Table 2 provides the initial benefit, cost, risk evaluation of the various technologies presented in Table 1.

Table 2:  Technology and Systems Benefits, Cost, and Risk

Technology/System
Benefit
Cost
Risk

GPS
High – Navigation Landing & DSurv.
Sunk – Fleet is equipping
Low – Potential interference

Satellite communications
High – Two way voice and data
High – per minute usage
Low – Systems are operational

Ground Networks
High - Two way voice and data
Moderate ???
Low – Gulfnet 6000 in place

ADS-B/Mode S
Moderate – One way surveillance link
Moderate

$5000/aircraft
Low – Certification of long squitter remains

Wx Models/processing
High – Integration of multiple sources and processing – forecasting – These are in the 98 Architecture
These are FAA Architecture costs and if users wait they could use the results.  Moderate costs would be incurred for separate development
Low – Operational models exist and can be upgraded as the technology advances are proven

Gridded Forecasting




NCEP




AWC




EMC




TWIP
High – Wx in the cockpit
Unknown – an Architecture 98 project
Moderate- Unknown technology but part of Architecture 98

FIS
High – Wx in cockpit
Unknown – an Architecture 98 project
Moderate – Unknown technology but part of SF21

ADS-B CDTI
High – Display of ADS-B traffic
Unknown – an Architecture 98 project
Low – demonstrations are part of SF21 program – requires equipage of fleet

TIS-B
High
Moderate
Moderate – SF21 project- 

ADS-B Separation Stds
High – permits closer separations approaching domestic IFR
FAA has projects to establish standards – SF21 and Free Flight
Moderate – sole means navigation with GPS needed for sole means surveillance

ADS-B MASPS




RTCA Enhancements




NAS-WIS
High – provides link to ZHU and weather and aeronautical data as well.  Could be used as position reporting system
High – This is a national WAN that users and service providers can access to obtain significant amounts of aviation/NAS information
Moderate – Architecture 98 project and very ambitious – dollars could be a problem

NADIN
Moderate – Amount of information is limited
Sunk – System exists
Low – System exists but can it provide the capacity needed for the GoMex functionality

Phone Lines
Moderate
Moderate
High– Phone lines could not reliably provide real time flight following data

Dedicated Land Lines
Moderate
Moderate
Low – lines are always available except for breaks

Internet
Moderate
Low
High – Real Time availability issue 

DUAT
High
Low
Low – System exists

Relayed Flight Following data
High
Low
Surveillance based on third party

ADS-B
High
Moderate
Ground infrastructure required

ODAPS
High
Unknown
Low – system for oceanic exists

PVD
High
Unknown
Low – system exists

AAS CC
High
Unknown
Unknown maybe high

VDL 2,3,4
High
Unknown
Moderate – new technology and political decisions

ACARS
High
Unknown
Low – operational system

VHF voice and data links
High
Unknown
Low operational capabilities

HF Voice and data links
High
Unknown
Moderate – unreliable communications

****Need to determine the unknown costs – see Architecture 98 there are some costs there!!!!

Analysis of Table 2 leads to the following conclusions:

· VHF data link coupled with GPS is the most cost effective approach to providing automatic flight following and company two way data link.  It can also be used as the carrier for weather information to the cockpit with an appropriate text or graphics display.  It could even be used as the carrier for the Traffic Information System technology with and integrated weather and CDTI display once these systems are developed.  The immediate advantage is that this approach provides immediate flight following and two-way company data link which are high priority items for the user.

· Improved weather information is based on the collection and integration of weather data from all available sources.  It does not require an investment in additional weather sensors.  This need would be satisfied by establishing a central location for the collection and processing of weather data using the tools developed by NCAR in the Aviation Gridded Forecasting System (AGFS); the National Centers for Environmental Prediction (NCEP); the Aviation Weather Center (AWC); and the Environmental Modeling Center (EMC).  The AGFS could provide an aviation weather parameter set at each node of the new GPS offshore grid system.  Thus, user weather processing capabilities could be upgraded as the models and forecasting technologies are developed.

· Weather in the cockpit requires two elements.  First, the weather data must be transmitted to the cockpit when requested by the pilot; and, second the weather data once in the cockpit needs to be displayed.  FAA has two projects in particular aimed at the display of weather data in the cockpit namely the Flight Information System (FIS) which is being tested as part of SF21 and the Terminal Weather Information for Pilots (TWIP).  These are new technologies and it is recommended that the users wait and see which technology is available and affordable.  In the interim, a simple textual display can be interfaced with a digital VHF radio to obtain the information desired.  This display can also be used for flight following verification to the pilot and for company messages.

· Display of traffic can be obtained in either of two ways.  The first is to use the VHF data link to receive traffic information based on flight following information.   This method is known as the Traffic Information Service (TIS) or TIS-Broadcast (TIS-B).  These are SF 21 projects and The second is to use the ADS-B technology which requires a Mode S transponder with extended squitter.  Adopting the later approach provides compatibility with the evolving NAS and also can lead to FAA provided IFR services with reduced separations.  However, the TIS-B could also be implemented at lower cost but would not provide an evolutionary path to IFR services with reduced separation unless the FAA accepts the flight following information in lieu of ADS-B surveillance data.  This decision does not have to made immediately and can wait for FAA policy decisions in this area.  The ATS 2005 CONOPS indicates the high potential for FAA acceptance of the flight following information in which case, TIS-B would be the preferred method for obtaining cockpit display of traffic information.

· IFR services with domestic separation standards, as stated above, can be provided based on either ADS-B surveillance data or by using the company flight following information.  The ATS 2005 CONOPS states that “The amount of protected airspace for each flight is greatly reduced in 2005.  Many aircraft provide automatic position reporting at a sufficiently high rate that surveillance separation criteria can be applied.  Many other aircraft provide automatic reporting at several- minute intervals, allowing the use of manual separation criteria that are greatly reduced in comparison to today's standards.”  The 2005 CONOPS goes on to say for oceanic flights that “Position Reporting:  The system accommodates three levels of position reporting in 2005.  Most flights report their positions automatically via datalink.  Based on procedural requirements that are not yet defined, some of these flights report their positions at regular and very frequent intervals.  Other flights provide automatic position reports regularly but fairly infrequently (i.e., on the order of 15-minute intervals).  Finally, some flights continue the current practice of very infrequent verbal position reports (on the order of one-hour intervals).  Surveillance (i.e., radar-like) separation techniques are applied to those flights that provide very frequent, automatic position reports, although the separation criteria are not yet defined.”

· Automated flight plan processing can be accomplished by interfacing with the planned NAS Wide Information System (NAS-WIS) and is the preferred solution since additional aeronautical and weather information will also be provided on this network.  NADIN, phone lines, dedicated lines, the Internet, and DUAT are all viable candidates for obtaining this capability either directly with the ARTCC or with the AFSS via OASIS.

· For ATC surveillance of aircraft see the above discussion on IFR services with domestic separations.

· ATC tracking and display of aircraft can be accomplished once the basic surveillance data is available.  It is recommended that the existing ODAPS capability be examined for this application however, interface with the existing PVD, the new AAS Common Console, or a new display approach are all possible solutions depending on the FAA decision.  User avionics will be compatible with whatever approach the FAA selects.

· Direct pilot/controller data and voice communications can be accomplished either using a dedicated communications infrastructure with FAA relays and an FAA communications network or by using the company network with relays through the company operations center.  The later approach is less costly to the FAA but could result in significant certification issues whereas the former approach represents a costly investment in infrastructure that would duplicate that which is already in existence.  A compromise approach would be for FAA to consider leasing communications bandwidth on the existing Gulfnet 6000 infrastructure.  In any case, the user avionics consisting of a VHF digital radio for voice and data will be compatible with any of the approaches that FAA selects to provide IFR services in the future.

System Synthesis

The system design presented in this section is based on the following considerations:

· Satisfying all identified user and service provider needs

· Providing an evolutionary path to meeting these needs 

· Utilizing existing technologies and available infrastructure

· Minimizing certification issues

· Minimizing overall system cost

The fundamental approach to the synthesis of the proposed system and the recommended development path is to provide a step-wise implementation plan that meets the user and service provider needs starting with the highest priority needs.  In addition, use of available infrastructure to minimize cost and existing technologies to minimize certification issues are paramount drivers of the design.

Figure 1 provides an architectural block diagram of the top-level system design.
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Figure 1:  GoMex System Block Diagram

The basic avionics portion of this design consists of a GPS receiver and a digital VHF transceiver.  The GPS receivers are already being installed on all helicopters in the fleet and the digital VHF tranceiver represents a swap out for the existing analog VHF tranceivers.  The avionics package would evolve to include a Mode S Transponder with extended squitter which would provide air-to-air CDTI capability as well as the ability to interface with the existing and future NAS where surveillance and IFR separation services are provided – presently in the on-shore environment and potentially in the off-shore environment should the FAA be willing to invest in the required infrastructure.  This would replace the existing ATCRBS transponder in the cockpit.  A cockpit display of weather information completes the avionics equipment complement for those users wishing to make this investment.

On the groundside, the existing Gulfnet 6000 communications infrastructure provides the linkage to an on-shore Helicopter Operations Center (HOC).  The HOC will provide automated flight following, two-way data link and voice communications and would also serve as a collection and processing center for Gulf weather information and forecasts.  This weather information would be made available to properly equipped aircraft at the request of the pilot. A dedicated land line to Houston ARTCC could also serve as the mechanism for providing direct pilot/controller voice and data communications via Gulfnet 6000, as well as a feed of the automated flight following information.  Alternatively, should FAA decide on a dedicated IFR infrastructure, the Mode S transponder and the digital VHF tranceiver would provide the needed helicopter/ATC interface.  

Thus, given the recommended development path, the user will achieve automated flight following, air-to-air CDTI, improved weather information and forecasting, weather in the cockpit on demand, and IFR capability.   The service provider (FAA) will have two options or alternatives to select from in order to obtain direct pilot/controller voice and data communications, and surveillance information at appropriate update rates.   These options are:

· Lease Gulfnet 6000 communications capabilities and use the company flight following  data from the HOC, or
· Establish an FAA infrastructure based on ADS-B and government communications facilities.

The following paragraphs address each of the elements of Figure 1 and describe these elements in greater detail.

GPS Receiver:  Presently, all helicopters in the fleet either have or are in the process of installing GPS receivers.  These receivers are certified by the FAA and for the most part consist of   XXXX models.  This allows the fleet to be compatible with the newly established GPS Grid system and with the approved GPS approaches.

Digital VHF Tranceiver:  This is a new piece of avionics that would replace the existing VHF analog radios presently in use in the helicopter fleet.  This new radio would be required to interface with the GPS receiver in order to provide automatic position repots to the HOC using the existing Gulfnet 6000 infrastructure.  This tranceiver should be compatible to the extent possible with FAA’s NEXCOM program.  As an aside, Chevron presently accomplishes this function using an analog VHF datalink and Gulfnet 6000 interfaced with the Loran Offshore Flight Following (LOFF) equipment. Thus, this approach is simply a duplication of this capability using a digital link in order to minimize communications cost. An additional requirement of this tranceiver is the ability to interface with a cockpit display of weather information be it text or graphics depending on user preference.

Cockpit Weather Display:  This is an optional piece of avionics depending on the users needs and benefit Vs cost considerations.  This display may either be text of graphics and could be implemented at any time depending on the desire of the user.  For example, if an HOC were established with the capability of collecting and processing all Gulf related weather information from government and user sources and could provide this information on demand to properly equipped aircraft via the VHF digital data link, the users might consider equipping with this additional piece of avionics equipment.

Mode S Transponder:  This is the stepping stone to obtaining CDTI capability and to being compatible with the NAS as it evolves in domestic (on-shore) airspace.  The Mode S transponder with extended squitter would provide air-to-air surveillance information and would be compatible with the NAS evolution to ADS-B in airspace where radar is not available.  Should the FAA decide to implement an IFR surveillance and communications infrastructure in the Gulf, this transponder and the digital VHF radio would be all of the equipment needed to be compatible with this infrastructure.  In the event that FAA chose not to implement this infrastructure, this transponder would provide air-to-air surveillance and CDTI as well as compatibility with the on-shore ATC system.

Gulfnet 6000:  This is an existing communications network that provides coverage down to platform level virtually everywhere in the Gulf where oil exploration takes place.  It is a digital network that is based on a backbone network consisting of set of relays established on oil platforms.  The link from the platforms to the shore is accomplished using a digital microwave link.  This appears to provide the most cost-effective means for providing voice and data communications between off-shore helicopters and the HOC and includes the ability to communicate helicopter position information as well as a two way data link for company information such as personnel and cargo manifests.  The helicopter pilot using a bar code scanning device can automatically enter manifests.  The two way data link can also provide a positive indication to the pilot that the helicopter is being flight followed.

Helicopter Operations Center:  This center provides a multifunctional capability.  It has the capability of providing an automated flight following service and both voice and data communications between the company and the pilot.  It also has the capability of collecting and processing existing Gulf weather information for use by the company as well as by pilots of properly equipped aircraft on request.  In addition, it can provide the source of surveillance information to Houston Center via a dedicated landline and also act as a relay for direct pilot/controller voice and data communications.   This is a central communication hub that connects the off shore pilot with both the company and the ATC system and provides an automated flight following service.  Interface can also be established with FAA Flight Services or the ARTCC for improved search and rescue services.

Weather Systems:  The existing weather systems and capabilities relating to the Gulf consist of a combination of FAA, NWS, and company owned weather sources including certified meteorologists on oil platforms, and automated weather observation systems.  In this development approach, these data would be forwarded to the HOC and would be integrated and processed to provide an improved source of Gulf weather for pilots and companies.  These integrated aviation weather products could also be made available to the FAA should they want this information.  Alternatively, the data could be provided to the FAA or to the NWS for integration and processing.  The resulting weather products could then be provided to the HOC for distribution to the user community.  

Houston Center:  This is an established FAA facility responsible for providing IFR services to the offshore helicopter community as well as to all IFR aircraft in it domain of responsibility.  Presently, non-radar procedures involving voice relay of helicopter position information is used to accomplish IFR separation services.  Automated flight following and direct pilot/controller communications would significantly increase the efficiency of these operations.

FAA IFR Infrastructure:  Should the FAA choose not to use the available communications infrastructure provided by Gulfnet 6000 or the flight following information available from the HOC, an independent communications and surveillance infrastructure would have to be established to provide improved IFR services.  Based on the NAS Architecture and the ATS CONOPS, this infrastructure would likely consist of an ADS-B capability for surveillance and NEXCOM for communications.  The Mode S transponder with extended squitter and the digital VHF tranceiver would be compatible with these FAA infrastructure elements.  Thus, the user would have not only achieved satisfaction of their stated needs but would also in the process be compatible with whatever path the FAA chooses to follow in order to provide improved IFR services in the off-shore sector of the Gulf.

System Capabilities

The capabilities achieved by the recommended system are summarized in Table 3.  The recommended approach satisfies all identified needs for both the user and the service provider at minimum cost to both.  It also postures the service provider to be compatible with whatever approach the FAA selects to provide IFR services in the Gulf Offshore sector.  The approach also provides immediate benefits to the user in a manner that is compatible with the planned evolution of the NAS and forestalls installation of avionics to satisfy lower priority user needs until the FAA makes firm decisions on their course of development and implementation.

System Transition/Implementation Strategy

The recommended transition strategy from the existing capabilities of today’s system to the recommended system is depicted in Figure 2.


[image: image2.wmf]VHF Digital Radios

DL Textual Display

HOC Flight Following

HOC DL messages

Automated Flight Following

Company TWDL

HOC Wx Processing

HOC Flight Plan

Processing

Wx Distribution

Mode S Xpndr

Extended Squitter

CDTI Display

Improved Wx

Wx in the Cockpit

CDTI

FAA provided IFR

Services with

reduced separations

Improved IFR

Services

Automated FP Filing


Figure 2:  Transition Strategy

Table 3.  Recommended System Capabilities

Need Statement
Present Capability
Shortfall
Selected Technologies and Systems


Recommended System Capabilities

Automated flight following


Pilot position reports; LOFF at Chevron only (analog system)
Automated position reporting for all  gulf  operators
GPS;  ground comm. networks; VHF voice and data links
Automated position reporting for all  gulf  operators

Company two-way-data-link


Voice communications between pilot and company ops center
No two way data-link capability
 ground comm networks; VHF voice and data links; 
two way data-link capability

Improved weather information 


Individual reports from FAA, NWS, and private systems
No integrated weather data collection, processing and forecasting capability
Aviation Gridded forecast system
integrated weather data collection, processing and forecasting capability

Weather in the cockpit


Voice inputs from ops center or other pilots and the eyeball
Text or graphics on a cockpit display
FIS technology using VHF datalink and text display
Text  on a cockpit display

CDTI


See and be seen
No cockpit display of traffic –
Integrated ADS-B CDTI Display 
cockpit display of traffic 

IFR services with domestic

 separations
IFR Services – Non-Radar procedures
Large separation standards based on non-radar environment
ADS-B Separation standards for pseudo-radar;
Separation based on pseudo-radar standards, close to domestic

Automated flight plan processing


Flight plans filed via voice relay from Ops Center
Automated filing and processing
Dedicated land lines or DUAT/OASIS; NAS-WIS in long term
Automated filing and processing

ATC surveillance of aircraft


Relayed voice position reports
No radar or ADS-B surveillance capability
ADS-B
ADS-B surveillance capability

ATC tracking and display of

 aircraft
Grease pencil map board at ZHU ARTCC
No tracking or electronic display of offshore aircraft
ODAPS
tracking  and electronic display of offshore aircraft

Direct pilot/controller data and voice communication
Voice relay messages only
Direct pilot/controller communications
VHF voice and data links 
Direct pilot/controller communications

The transition steps indicated in Figure 2 begin with the implementation of the digital VHF voice and data capability in the cockpit and in the existing ground communications network infrastructure.  Transition entails swapping out the analog VHF voice radios  for digital VHF voice and data radios and providing a textual data display in the cockpit. This will immediately provide automated flight following capability once the appropriate software is installed in the Helicopter Operations Center (HOC).  Part of this first step includes the installation of a textual Data Link display in the cockpit in order that the company two-way-data link (TWDL) can become operational. Software for message formatting and message traffic handling must also be implemented at the HOC. One of the first messages on this link is expected to be a confirmation to the pilot that he is being flight followed.  Personnel and cargo manifests and other information can be included as the capability matures.  This implementation will provide the user with automated flight following and company TWDL.  These are considered the highest priority needs by the user community in the Gulf.  At this point in the transition, the users may offer this automated flight following information to the FAA at Houston ARTCC or at other FAA ATC facilities.

The second step in the transition strategy consists of providing the weather data collection and processing capabilities at the HOC.  This would provide the capability for weather data distribution to companies for planning purposes and directly to the pilot using the TWDL and the textual display.  This capability comes with no additional avionics cost or weather sensor costs but requires central processing of all available weather data.  This step can be implemented according to the user schedule.  One approach would be to wait until the FAA develops their integrated weather processing systems according to Architecture 98 and then to carbon copy these capabilities at the HOC.  This integrated weather information for the Gulf could also be made available to the FAA and to the NWS should they be interested in this information.

The third transition step will provide a cockpit display of traffic information (CDTI).  The recommended approach is to swap out the existing ATCRBS transponders for a Mode S transponder with extended squitter to obtain an ADS-B capability.  This provides air-to-air surveillance of near-by aircraft and also provides compatibility with the evolution of the NAS to ADS-B.  An alternative is to use the FAA’s Traffic Information System- Broadcast (TIS-B which would eliminate the need for the transponder swap out but would not provide compatibility with the evolution to ADS-B should the FAA decide to install an ADS-B infrastructure in the Gulf Offshore sector.  Once this third step is accomplished, the user is compatible with whichever direction the FAA selects to provide IFR services with reduced separation capabilities in the Gulf.  This third step completes the transition for the user community .  The remaining step depends on the FAA.

The last transition step is provided by FAA and will  furnish  IFR services with reduced separation standards.  This can be accomplished either with the automated flight following data being provided by the user to the FAA via a landline to Houston ARTCC or by the installation of a separate ground infrastructure for ADS-B surveillance and pilot/controller communications.  The approach of using a landline to obtain flight following information and to provide direct pilot/controller communications has inherent certification problems.  However the user will be in a position to participate in the IFR system regardless of the approach taken by FAA.  In addition, also independent of the approach is the need for a display of the surveillance data at the ARTCC.  The recommended approach to fill this need is to use the ODAPS system, which is already available and certified.

In conclusion then, a swap-out of radios and transponders coupled with the installation of a textual display in the cockpit is all that is required of the user community to satisfy the needs that have been identified  as necessary to improve safety and efficiency in the Gulf offshore operational environment.

Appendix A:  SOW: Technical Memorandum #005
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VOLPE CENTER CNS OMNIBUS CONTRACT DTRS-57-93-D-00070

NAS SYSTEMS ENGINEERING PROCESS DEVELOPMENT TTD (CA-4204)

Statement of Work

AATT Program - Gulf of Mexico Surveillance Requirements
1. INTRODUCTION
The National Aeronautics and Space Administration (NASA), in partnership with the Federal Aviation Administration, is conducting a research and development program with the goal of modernizing the National Airspace System (NAS). NASAs Advanced Air Traffic Technologies (AATT) program is responsible for developing advanced Air Traffic Management (ATM) concepts leading to eventual development and deployment by the FAA and the private sector.  A major objective of the NASA AATT program is to understand and promote the requirements of all user classes. The Gulf of Mexico (GoMex) airspace, with its large number of helicopters and limited surveillance, has unique air traffic management requirements that must be addressed in order to take advantages of NAS modernization and evolution to a free flight environment

2. DESCRIPTION OF TASK
The Volpe Center will support the NASA AATT program in defining a concept of operations and architecture specifically for helicopter surveillance requirements in the offshore sector of the Gulf of Mexico. This activity will address the unique requirements of both users and service provides in the Gulf of Mexico, and enable rotorcraft and ATC service providers to increase capacity in this area and take advantage of developing technologies. A major objective of this task is to assist NASA to determine the optimum transition path from current surveillance capability in the offshore sector of the Gulf of Mexico This task can also provide a valuable test case for addressing these issues and serve as a model for addressing other similar surveillance problem areas in the NAS.

Task 1.  Assess Current Environment
An assessment of the current surveillance environment in the offshore sector of the Gulf of Mexico will be performed.  Both user and ATC service provider requirements will be defined. Shortcomings of the current surveillance environment and the improvements required to provide service equivalent to domestic airspace will be defined. This task will run from March 1 through May 31, 1998.

Task 2.  Define Development Path
The technology development path needed to implement a VFR flight following capability in the near term, while providing an upgrade path to a full ADS-B environment to provide IFR separation with minimum additional user equipage will be defined. 

Consider suitable existing technologies where applicable

Identify technology development issues that have NAS-wide implications for the development of a free flight capability, such as multilateration as a backup to ADS-B and satellite communications and data link for remote locations

Provide timeline estimates for development and implementation of the necessary technologies sand procedures.

This task will run from May 1 through August 31, 1998.

Task 3. Evaluate Surveillance Benefits
A benefits assessment for each stage of improvement, for both users and ATC service providers, will be developed.

Use NAS Architecture 3.0 as an indicator of potential infrastructure availability

Assess the current and future willingness of the users to equip with the required avionics, as well as to help underwrite the cost of infrastructure development.

This task will run from August 1 through December 31, 1998.

Task 4. Develop ADS-B Concept of Operations
A concept of operations (in concert with appropriate FAA organizations and industry) will be developed for the Gulf of Mexico surveillance environment that address the needs of users and ATC service providers through the year 2015.

This task will run from April 1 through December 31, 1998.

Task 5.  Liaison with FAA
Liaison with FAA organizations for the potential future implementation and certification of the GoMex ATC system will be provided. This liaison will be provided throughout the life of the task.

3. DELIVERABLES, PERIOD OF PERFORMANCE, AND STAFFING REQUIREMENTS
Period of Performance
March 1, 1998 through December 31, 1998.

Documentation and Deliverables:  The primary deliverables are staff hours as estimated below. (This estimate covers initial work on tasks 1, 2, 4, and 5.) Other deliverables include documentation in the form of (1) technical memoranda summarizing data used, methods followed, analysis techniques, results determined, and conclusions reached; and (2) monthly activity reports in accordance with the overall TTD requirements.

Appendix B:  Operational Requirements and Current System Capabilities
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