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Multi-Center Traffic Management Advisor (McTMA)

Overview Description

1.  DESCRIPTION

Purpose

The purpose of McTMA is to assist traffic management coordinators (TMCs) anticipate future demand and regulate traffic flow into a Terminal Radar Control (TRACON) facility being fed by more than one Air Route Traffic Control Center (ARTCC).

Users

The users of McTMA include:

· En Route TMCs

· En Route radar controllers

· Terminal area TMCs

· Air Traffic Control Systems Command Center (ATCSCC) TMCs

Field Sites

The locations where the McTMA tool is being planned for operations are:

· Facilities serving Philadelphia airport:  Washington Center, New York Center, Philadelphia TRACON

· Other sites are TBD

Operational Results

· McTMA is focused on operations in the Northeast Corridor and other locations in the country that have more than one center feeding a single TRACON. No actual results are available since this has not been implemented.  It is expected that McTMA will provide even greater benefits than those that have been realized for single site TMA operation.
Future

· McTMA is in development for the US Northeast Corridor.  It is expected that Philadelphia will be the first implementation site. 

Overview

In a multi-ARTCC environment, TMCs at multiple ARTCCs are involved in flow management. Each ARTCC TMC has only part of the arrival picture; the TRACON TMC is the first person in the arrival flow management progression to have the full arrival picture. Because numerous “short-hop” flights are an unpredictable element of an arrival rush, flow management is further complicated, leaving the TMC without the ability to accurately predict arrival demand. Without McTMA, flow management becomes reactive.

McTMA is the extension of Single Center TMA (Section 6.10) to regions where multi-center coordination is required.  Ideally, McTMA and TMA would be identical, except for the need to coordinate TMA-generated planning information between the facilities.  Thus McTMA will operate in the same way as Single Center TMA with minimal restrictions added for acceptable joint facility operation.  

2.  OPERATIONAL CONCEPT

One of the ARTCCs involved in the flow management process is assigned the responsibility of entering scheduling parameters into the McTMA system. It is expected that the ARTCC TMU whose host computer is associated with the TRACON approach control will make these entries.  In general, every TRACON has one and only one controlling ARTCC from a McTMA perspective. Any ARTCCs that are computing ETAs for aircraft bound to a TRACON that the ARTCC does not control would send the ETA information to the McTMA system in the controlling ARTCC. The planning function in the controlling ARTCC McTMA would create the integrated schedule for all flights arriving at the primary airport and send the STAs back to the contributing CTAS systems (See Figure 2.1).
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Figure 2.1 McTMA Operational Concept

The parameters entered by the controlling ARTCC TMC appear on all TMA displays, including those at the supporting ARTCCs, the TRACON and the ATCSCC. The availability of a TMA display at the ATCSCC would enhance the collaborative planning between ATC facilities. In addition to the scheduling parameters, all TMA displays show the schedule that has been developed by the controlling ARTCC. This schedule assigns airport and arrival fix crossing times to flights to make efficient use of airport arrival capacity and to equitably distribute delay among flights.

After the schedule has been modified by the controlling ARTCC TMC to manage flow and workload, the scheduled arrival fix crossing times are broadcast from the controlling ARTCC TMA to the sector controller displays. The implementation of time-based metering by the controller in the McTMA case follows the same procedures as the Single Center TMA case. Controllers give speed and descent clearances and use vectors to control flights to cross the arrival fix at the assigned time. If necessary, controllers can swap the assigned slots for flights that have the same approach speed profiles.  The complexity and congestion of the McTMA airspace may cause unavoidable delay. This may, in turn, cause some flights to miss their assigned arrival fix crossing time. The frequency of occurrence of this phenomenon and the severity of impact on the overall arrival situation will be the subject of further analysis.

As the time-based metering plan is being implemented, TMCs at the TRACON monitor performance and evaluate the need for re-planning of the arrival schedule.
3.  FUNCTIONAL FLOW
The functional flow of McTMA (See Figure 3.1) is presented in a manner that illustrates the detailed functional flow of TMA operating in the controlling ARTCC and depicts the functional interfaces with the supporting ARTCC and external data sources.   The input sources, appearing in double boxes, are shown in the figure. The sub-functions are shown in the central portion of the figure enclosed in dashed lines.

[image: image3.wmf]ARTCC (1) 

Host Computer

Host Data 

Acquisition & 

Processing

TMA Data 

Formatting & 

Distribution 

Trajectory 

Generation

Arrival 

Planning

NOAA 

NWS

Wx Data 

Acquisition & 

Processing

Wx Data

Wx Data

Host Data

TMA Advisories 

Metering Lists 

Scheduling Messages 

FP Amendments

Radar Data 

FP Data 

Route Data

Radar Data 

FP Data  

Wx Data

ETAs 

Tracks 

FP Data

FP Amendments  

Constraints

STAs

, 

ETAs     

FP Amend

STAs

, 

ETAs

RWY Assign

FP Info

Configurations

Traffic Counts 

Schededule 

Commands,  

Constraints, 

Suspend 

Commands, 

Configurations

Airspace Adaptation Data

Single Center TMA 

(Supporting ARTCC 

serving TRACON)

ETAs 

to Meter Fixes/Arcs, Tracks, 

FP Data, Wx, Routes 

STAs 

to Meter Fixes/Arcs

Single Center TMA (Controlling ARTCC serving TRACON)

NOAA 

NWS

ARTCC (2) 

Host Computer

Wx Data

Host Data

TMA Advisories 

Metering Lists 

Scheduling Messages 

FP Amendments

Airspace 

Adaptation Data

To CTAS 

Processes

Display 

Message 

Processing

CTAS 

Displays


Figure 3.1 McTMA Functional Flow Diagram
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Traffic Management Advisor (TMA)

Overview Description

1.  DESCRIPTION

Purpose

The purpose of TMA is to assist traffic management coordinators (TMCs) anticipate future demand and regulate traffic flow into a Terminal Radar Control (TRACON) facility being fed by a single Air Route Traffic Control Center (ARTCC).

Users

The users of TMA include:

· En Route TMCs

· En Route radar controllers

· Terminal area TMCs

Field 

Early TMA prototypes have been deployed at ARTCCs in Denver, Miami, Los Angeles and Fort Worth. Eight TMA systems are being deployed at Fort Worth, Minneapolis/St Paul, Denver, Los Angeles, Atlanta, Miami, Oakland and Chicago. Remote TMA displays (with no processing or TMA interactive capability) are being deployed to TRACONs and adapted airport towers associated with each TMA site.

Operational Results

· In operational testing at Fort Worth ARTCC, TMA reduced inbound delay by over 2 minutes per aircraft and increased arrival rate by 5%.

· The FAA estimates that TMA saves airlines US$3.6 million per year at Fort Worth ARTCC. 

· Initial results from Minneapolis/St. Paul ARTCC indicate: 
· Increased throughput rate of 3 flights per peak 30 minute arrival period
· Decreased flying time through the extended terminal airspace of 45-60 seconds; and
· Increased arrival rate of 1 to 1.3 flights per peak 30-minute arrival period.
Overview

The TMA portion of CTAS generates schedules for aircraft arriving at a Terminal Radar Approach Control (TRACON) facility.  The Center air traffic controllers and Traffic Management Coordinators (TMCs) manage arriving aircraft that enter the Center from an adjacent Center or depart from feeder airports within the Center. On the basis of the current and future traffic flow, the TMC creates a plan to deliver the aircraft, safely separated, to the TRACON at a rate that fully uses, but does not exceed, the capacity of the TRACON and destination airports. The TMC's plan consists of sequences and scheduled times of arrival (STAs) at meter fixes, published points that lie on the Center-TRACON boundary. The Center air traffic controllers issue clearances to the aircraft in the Center so that they cross the meter fixes at the STAs specified in the TMC's plan. Near the TRACON, the Center controller’s handoff the aircraft to the TRACON air traffic controllers.

The TMA assists the Center TMCs and air traffic controllers in several ways. TMA increases situational awareness through its graphical displays and alerts.  TMA operates in the En Route environment where it produces an arrival plan that meets the flow requirements for the airport by generating a schedule that is conflict free at the runway and the meter fix. TMA graphically depicts fix/arc crossing times of arrival aircraft. TMA does this by making continuous predictions based on the available data such as ETAs from Runway Threshold, FAF, Meter Fix, and Outer Arc. The TMCs will use separation strategies such as aircraft sequencing and miles in trail to produce spatial and time base metering such as aircraft sequencing and miles in trail, and STAs for aircraft at their meter fix and points that lie on the Center-TRACON boundary. 

The CTAS TMA software provides two main display views: a Timeline Graphical User Interface (TGUI) and a Plan-view Graphical User Interface or geographic view (PGUI). These views provide the TMCs in the ARTCC TMU insight into the traffic flow in the ARTCC area of interest. These views enable the TMCs to interpret the traffic flow situation and to do strategic and tactical planning to manage the flow. Through these Graphical User Interfaces (GUIs), the TMCs can make inputs to CTAS that can alter the flow and provide advisories to the en route air traffic controllers related to the TMCs’ suggested changes. ETAs and STAs are displayed on timelines produced by TGUI. TGUI places the arrival planes into CTAS in a time sequential spatial order. 

2.  OPERATIONAL CONCEPT

TMA meters aircraft to “fixes,” navigational waypoints used by controllers, pilots, or both, and then to the runway threshold. Build 2 TMA uses “time” as a metering unit rather than “miles-in-trail.”   The controllers in the TMU observe displays that either show time-lines with aircraft on them or a plan-view of the ARTCC airspace around the adapted airport similar to the plan-view displays controllers currently use to separate and control aircraft.  The time-lines show controllers an STA and an ETA for each aircraft. Each time line shows STAs or ETAs to either a meter fix or to the destination runway’s threshold.  Although only the destination Towers, TRACONs, and ARTCC’s see these displays, the flight is monitored by TMA through out its journey.

Prior to the departure of a scheduled airline flight, a flight plan, which contains the route to be flown by the aircraft including altitude and proposed departure time, is filed. This information is forwarded to the local ARTCC for processing. Approximately thirty minutes prior to the proposed departure time, flight strips are printed at the controlling Control Tower (ATCT), TRACON, and the ARTCC low altitude sector. This data is stored in the Host Computer System (HCS) and is made available to CTAS. A time line may be set to display aircraft waiting to take off bound for the CTAS adapted airport.

After take off, the NAS radar units detect the aircraft and its beacon code. The ARTS and the Host Computer System associate this beacon code with the stored information and display the aircraft on the radar screen with a data block containing pertinent information.

Control of the flight passes from the ATCT to the TRACON and ultimately to the ARTCC. The TRACON will vector the aircraft to its first navigational fix where it will pick up its filed flight path. Within a short time, the flight, having climbed out of TRACON space, will be handed over to the first of possibly several ARTCCs. Once in the ARTCC airspace, the flight will be handed over sequentially to the other ARTCC sectors that the aircraft flies through.  The ARTCC computer tracks the flight using data that is received from the radar returns and the aircraft’s beacon code.

The aircraft will continue its flight and at some point will be directed to begin its descent. This may occur in either the destination or the next-to-the-last destination ARTCC depending upon the altitude of the aircraft. 

The TMU in the destination ARTCC will observe the displays monitoring the ETA and STA times of the aircraft. Taking into account the arrival rate set by the TRACON, TMU controllers may adjust the times the aircraft are scheduled to a fix. These adjustments are processed by TMA and sent back to the HCS for display at the aircraft’s controller position. That controller will then direct the aircraft to maneuver or either speed up or slow down to meet the arrival time over a fix dictated by the TMU, traffic permitting. The TMU continues to monitor the aircraft to see if its ETA adjusts to meet the scheduled arrival time. 

3.  FUNCTIONAL FLOW

Figure 3.1 illustrates the detailed functional flow of TMA operating in the ARTCC and depicts the functional interfaces with external data sources.  The input sources, appearing in double boxes, are shown in the figure.  The major functions within TMA are: 

· Data Acquisition and Processing

· Data Formatting and Distribution

· Trajectory Generation

· Arrival Planning

· Display Message Processing
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Figure 3.1 TMA Functional Flow Diagram

Based on the Host converted route (received with the HCS flight plan), the current track, and winds aloft data, TMA makes continuous predictions of arrival aircraft routes and ETAs for several locations, that is, Runway Threshold, FAF, Meter Fix and Outer Fix/Outer Fix Arc. The ETAs are used by the scheduling function to determine the aircraft Scheduled Times of Arrival (STAs). 

The arrival planning function utilizes the available airspace at, or as close as possible to, its designated capacity, operating in light of several constraints on the arrival traffic.  It is also the function that provides the coordination with the supporting ARTCCs as illustrated.  It accepts the ETAs from the supporting ARTCCs and provides STAs to the supporting ARTCCs..

After the arrival plan is complete, the scheduled traffic load to the TRACON and airport is displayed to the TMCs. ETAs and STAs are output to the TMCs. The TMCs at all affected facilities receive this information. Additionally, if time-based scheduling is in effect, the results in the form of a meter list can be sent to the HCS by way of the Host Interface Device (HID) for display to Sector Controllers at the en -route facility.
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