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Concept of Operations (ConOps) for
Flow Evaluation/Flow Constrained Areas (FEA/FCA) Utilization
5 October 2004
1. PURPOSE: 
This document outlines the conceptual process of utilizing the tools and processes for Flow Evaluation and Flow Constrained Areas (FEA/FCA) to facilitate planning and coordination with regard to potential or existing congestion within the National Airspace System (NAS).
2. SCOPE: 
This document is directed at those involved in Traffic Flow Management (TFM) route considerations. This can include: 
· Traffic Situation Display tool (TSD) tool users from Traffic Management Units (TMUs) or the Air Traffic Control System Command Center (ATCSCC);
· Web-based Situation Display (WSD) tool users at other FAA or Military facilities; 
· National Airspace System (NAS) operators/customers who use Common Constraint Situation Display (CCSD);
· Enhanced Traffic Management System (ETMS) developers;
· and support staff functions.
The document describes processes and technical capabilities for FEA/FCA usage.  It does not cover every facet of FAA or Customer traffic management operations, only those dealing with the use of FEAs/FCAs to aid in traffic management tasks.  
3. BACKGROUND:  
a. FEA/FCA Phasing
Phase 1 of the Flow Constrained Area procedures focused mainly on the roles and responsibilities of various NAS decision makers after a constraint had been identified and traffic management initiatives were implemented to adjust to the constraint.  This document includes that information, but also considers a Phase 2, which integrates Flow Evaluation Area (FEA) procedures as evaluation and precursor activities to constraints in the NAS.  This document therefore considers procedures for both FEAs and FCAs, and the actions expected from the System Stakeholders under both.
b. The Decision Makers/”Actors” in the FEA/FCA Process
How the system responds to an en route problem depends on the decisions made by many different people.  This document, therefore, focuses on the decision makers and how they make their decisions.  It is good to start by listing the main groups of decision makers and by briefly indicating what their role is in the process.  These roles will be elaborated throughout this document. 
· Air Traffic Control System Command Center (ATCSCC)
· The Planning Team at the ATCSCC conducts planning telcons, which are held regularly and/or as needed during each day.  After each telcon, ATCSCC planners issue the plan of operations, which describes the overall plan for dealing with any potential or actual en route constraints that can be discerned.
· The Severe Weather Specialists typically look two or more hours into the future and issue route options and advisories that detail the currently recommended route options and other measures for dealing strategically with convective weather.
· Traffic Management Specialists (TMSs) responsible for an area consult with the planning team and Severe Weather Specialists to help manage the flow of traffic in their areas. 
· FAA field facilities
· The Traffic Management Coordinators (TMCs) in the Traffic Management Units (TMUs) at the Air Route Traffic Control Centers (ARTCCs) throughout the United States provide input on the planning telcons.  This input is based on the TMU’s knowledge of local airspace and local conditions.
· When operational necessity forces the FAA to implement tactical reroutes, the TMCs help determine what these reroutes should be and then enter them into the Host computer. 
· TMCs may also initiate requests to the ATCSCC for reroutes and traffic management initiatives (TMIs) if conditions within their airspace indicate a need.
· Air carriers
· Airline Operation Center (AOC) personnel provide input to the operational plan and provide early intent information.
· Individual AOCs make airline-specific decisions about rerouting, delaying, or canceling their flights based on their business and operational needs. 
· General Aviation (GA)
· GA includes a wide range of operations from large operators with sophisticated corporate flights departments to individual owners/pilots.
· It is often more difficult for all of the diverse elements of GA to participate in the planning process.  GA representation is available through the NBAA coordination desk at the ATCSCC (for NBAA members).
· GA personnel make decisions about rerouting, delaying, or canceling individual flights.
· Military
· Military flights are represented through Military Liaison desks/offices in the various ARTCCs and at the ATCSCC.
· As with the GA community, it is often difficult for all elements of the Military flying community to participate in real time with the planning process.
The various FAA personnel at the ATCSCC and TMUs who are involved in making traffic flow management decisions are referred to collectively as “traffic managers.”  Those working in airline, general aviation or military operations centers may be referred to collectively as “FOC [Flight Operations Centers] personnel.”  Those working specifically in Airline Operations Centers (AOC) are referred to as “AOC personnel.”    Air carrier, general aviation, and military operators of flights are referred to collectively as “NAS Customers.”  Military flights are not addressed separately in this report.
One way to look at this operational concept is that it describes the data and tools provided to each decision maker, the collaboration between the decision makers, and the decisions made (e.g., what reroute to assign to a flight).  This operational concept also lays out how the role of the various decision makers changes over the life cycle of a constraint.
c.  The Definition and Life Cycle of a Constraint
Because the concept of a constraint underlies this operational concept, it is helpful to start by defining what is meant by “constraint.”   
· A constraint is any condition that causes demand to exceed the capacity of any NAS resource.
The NAS resources that can be subject to excess demand include airspace, fixes, and airports.  This report only deals with en route constraints to which FEAs or FCAs can be applied.
If demand does not exceed capacity, then there is no constraint and NAS Customers can fly standard, acceptable routes as they please.  The presence of a constraint means that NAS users will not in every case be allowed to fly the routes they desire at the times they desire.
Demand might exceed capacity for a sector, even if the weather is perfect, just because the amount of traffic is especially heavy; in this case, the constraint is said to be excess demand.  Some event, such as convective weather or a failed NAVAID, might reduce the capacity of a volume of airspace to some fraction of its normal capacity, and this can also cause the normal level of demand to exceed capacity; in this case, the convective weather or the failed NAVAID is said to be the constraint.
Another important concept that underlies the operational concept discussed here is that any constraint has a life cycle.  The operational concept should specify what each decision maker is doing at each stage during this life cycle.
Often a constraint starts out as a potential constraint based on an uncertain forecast of severe weather or traffic congestion, and there is a period in which traffic managers, NAS Customers, and meteorologists share information in order to firm up the forecast and try to understand if this potential constraint should be considered an actual constraint.  Next a series of early actions might be taken by some of the decision maker; for example, TMU or ATCSCC personnel put out recommended route options and NAS customers reroute some flights.  Finally, last minute decisions might be taken; for example, TMU personnel reroute flights and impose miles-in-trail restrictions.  
Basically, there are three types of activities that occur during the life cycle of a constraint.
· Different decision makers exchange information about the constraint.
· Different decision makers exchange information about their intended actions.
· Different decision makers make decisions.
It should be stressed that the actions taken by each decision maker under all three of these bullets change over time, and there can be much iteration under each bullet.  Specifics are described later in this document.
d.  Other Definitions
A couple of other definitions may be worthwhile here in the introduction of this document.
· Flow Evaluation Area (FEA):  A two-dimensional line or three-dimensional volume of airspace, along with filters and time boundaries, used to identify flights associated with a potential constraint.
· Flow Constrained Area (FCA):  A two-dimensional line or three-dimensional volume of airspace, along with filters and time boundaries, used to identify flights subject to an actual constraint.
· System Stakeholders:  A group of interdependent NAS operators/customers and air traffic service provider entities that are related, form a whole, and have a common purpose of maximizing the safety and efficiency of the NAS.
· Traffic Management Initiative (TMI):  An action taken by Traffic Management to restrict certain flights for the overall system-level safety and efficiency of the NAS; for example, a reroute or a miles-in-trail restriction.
A complete Glossary of abbreviations/acronyms used in this document is included as Appendix A.
e. Goals
There are several key goals previously defined by system stakeholders for the implementation of FEA/FCAs.  
· Anticipate and evaluate constraints to avoid major impact in the NAS when possible.
· Reroute traffic flows to enhance safety, equitability, and cost efficiency.
· Collaborate on constraint avoidance strategies via Planning Telcons.

· Solicit verbal/electronic intent data from NAS operators to minimize rerouting initiatives.

· Publish/disseminate FEA/FCA information through ATCSCC advisories in a timely manner.

· Analyze FEA/FCA concerning timeliness, procedural usage, airspace capacity, equitability, and impact on industry stakeholders “direct operating costs.”
· Plan for and incorporate the use of the Reroute Monitor Tool when it becomes available.
4. EVOLUTION:
Development of FEA and FCA procedures and technology has been ongoing since the 2001 – 2002 timeframe.  Due to complexity, time and resource constraints, the FCA/Reroutes Work Group (FCA WG) has recommended a multi-phased approach for procedure and tool development.  Efforts to document procedures and concepts of operation have been ongoing since 2002.  The FCA WG documented initial procedure and tool ideas in October and November 2002 (Operational Concept for Handling En Route Problems), and then focused on phase descriptions in 2003 (e.g., CDM Memorandum: Outline of Phase 1 Operational Concept for 2003, dated 27 May, 2003).  This version of the FEA/FCA Concept of Operations attempts to pull those documents and additional FCA WG input on “Phase 1.5” and “Phase 2” operations into a single document to achieve format consistency and ensure the overall concept is captured.  It should be noted that the operational concept described herein will likewise be a living description that needs to be further reviewed and revised as additional feedback on actual use continues and as new ideas surface.
5. ASSUMPTIONS: 
· There is continuous monitoring for potential constraints or existing constraints by all system stakeholders; often called “maintaining situational awareness.”
· The FEA/FCA function can be accessed and shared across all platforms (CCSD, TSD, WSD).

· System stakeholders anticipate and evaluate constraints to avoid major impact in the NAS when possible.
· Whenever possible, system stakeholders will collaborate on decisions to ensure the greatest possible benefit for all concerned; that is, for overall NAS efficiency and safety.
· Procedures and training will be in place to ensure FEA/FCA functions and processes are used appropriately.
· FEA/FCA usage will be analyzed/evaluated on an ongoing basis to determine benefits and best practices.
· Requisite variety for input and feedback on results are keys to ensuring a successful FEA/FCA program.
6. CONCEPTUAL PROCEDURES:
a. Stakeholders use FEAs to help create and maintain Common Situational Awareness 
b. 
c. 
Maintaining common situational awareness is an ongoing activity for all system stakeholders.  All stakeholders must stay abreast of the current and developing state of the NAS so that they have an understanding of what is needed when it is time to make a decision.  
To help maintain this situation awareness, Traffic Managers and FOC Personnel may draw any number of FEAs to help monitor and evaluate traffic flows, potential constraints, developing weather phenomena, and so forth.  Such FEAs are marked as “Private,” indicating they are for internal use only and there is no current impact to routes of flight.  The purpose of use of FEAs at this point is just to achieve improved internal awareness for better decision making.  At this point, merely monitoring a list of flights affected in a certain area may even indicate there is no foreseen need for a traffic management initiative (TMI) of any kind.
d. 
e. Traffic Managers Issue “Shared” FEAs to communicate potential issues with adjacent air traffic facilities or NAS Customers
If it is determined that a developing constraint situation may impact any system stakeholder, an FEA tool user can create a “Shared FEA” in order to exchange information and facilitate collaboration with other system stakeholders.  At this point, some voluntary action may be suggested and taken by stakeholders to help avoid a more drastic requirement or reroute initiative.  The idea is to solicit ‘Operational Intent’ information in order for Traffic Managers to assess whether more restrictive initiatives are warranted.  Intent data can be submitted by NAS Customers through the CCSD, via ARINC as an intent message, or via ARINC as a filed flight plan. 

Examples:
· A Center TMC may communicate via a “Shared FEA” with an adjacent Center or a TRACON regarding an overloaded sector or a small thunderstorm cell that constrains a specific sector of airspace.  
· A TMC may share an FEA with CCSD users about a specific airport constraint and ask for or suggest ideas about how to avoid congestion over a particular departure fix that has a developing local thunderstorm.  
f. TMUs coordinate with ATCSCC to issue “Public” FEA  
A TMU may coordinate with the ATCSCC to request a “Public” FEA Advisory with an Action Category of RMD (Recommended), or FYI (Information), or PLN (Planning).  This indicates that impact to the NAS traffic flow is ‘likely’ and some definitive action to avoid a developing constraint is probably necessary.  
As time permits, the ATCSCC Planning Team will collaborate with key affected parties about the developing situation to solicit input and ideas for the Public FEA Advisory.  The ATCSCC would issue an Advisory with the “Public FEA” with an Action Category of RMD (Recommended), and perhaps with multiple options suggested or a User Preferred Trajectory (UPT) still available.  
At this point, other FAA facilities or NAS Customers take definitive actions to avoid a constrained area although these steps could still allow UPT around the constraint rather than a Traffic Management imposed route or restriction.  The goal is to solicit definitive NAS Customer assistance to avoid TMIs and to allow FAA traffic managers a little more time to evaluate these actions before taking more restrictive measures.
Example:
· A Center TMU in the middle of the country may call the ATCSCC to open a Public FEA to seek alternatives for dealing with a large, north-to-south thunderstorm line developing across the center of country and thus impeding the normal flow of trans-continental flights.  
g. ATCSCC issues an FCA
If time is critical (e.g., sudden air mass thunderstorm events in late summer), or if NAS Customers are unable to mitigate the defined FEA problem, an FCA will be issued with a Required (RQD) action.  
At this point in the life cycle, the Planning Team will attempt to consult/collaborate with system stakeholders (NAS Customers, TMUs, Weather Specialists, etc.) to identify the most effective and efficient traffic management initiative possible to deal with the flow constraint.
The Planning Team will then prepare a new FCA, and issue an Advisory with the RQD (Required) actions specified; for example, reroutes around the constrained area.  
This step and associated advisories may be repeated or modified as necessary.
Note:  As an alternative use case, an FCA may be drawn to ensure that all aircraft in a particular area are constrained over a specific fix or route. 
Example: All inbound traffic to a particular airport is routed over a particular fix to ensure room for departures around constrained airspace.  
In this scenario, ‘conformance’ to the FCA reroute requires flights within the FCA to fly over a specific route or fix rather than to ‘miss’ the FCA. 
 
h. NAS Customers and TMUs take action in response to an FCA Advisory
At this stage, all stakeholders monitor the evolution of the FCA and decide on what actions to take to fulfill the requirements of the FCA Advisory.  
NAS Customers:
· Evaluate the FCA Flight List, using either CCSD or the static list attached to the FCA, for their affected flights.  
· For flights more than 45 minutes from departure, issue an approved route/trajectory that avoids the FCA or conforms to the route requirement through the FCA.  The FCA name may be inserted in Field 11 of the Flight Plan.
· Individual flights fly the route(s) specified in the FCA Advisory, or fly a UPT around the FCA if appropriate. 
· If a flight cannot fly the trajectories/routes defined in the FCA Advisory due to safety reasons, regulatory requirements or operational necessity, coordinate with the Tactical Customer Advocate position to work out a satisfactory option.  
· Continue to monitor the constrained situation for possible changes.
TMUs:
· Evaluate the FCA Flight List, using TSD’s dynamic list for affected flights.  
· Implement reroutes as necessary to follow the guidance and routing instructions associated with the ADVZY.
· For flights within 45 minutes from departure, issue an approved route that avoids (or conforms to the route requirements of) the FCA for all flights under that Center’s area of control.  The FCA name may be inserted in Field 11 of the Flight Plan.
· When possible, avoid further negative impact to flights that have already been rerouted, as indicated by an FCA name in Field 11.  
· When opportunity or capacity still exists through an FCA, preference is given to airborne flights first.
· Continue to monitor the constrained situation for conformance and possible changes.
i. Exit Strategies/Changes
All system stakeholders will continue to monitor the developing situation (as required in Step 6. a.  above).  As all stakeholders monitor the changing constraint situation, the ATCSCC Planning Team will collaborate and coordinate any actions/modifications to an FCA ADVZY and the existing plan of operation.  Actions may include extending or contracting the FCA time parameters, canceling the FCA, or downgrading the FCA to an FEA with RMD or FYI action categories.  
The use of FEAs as an exit strategy from the required actions of an FCA is a new option/tool Traffic Flow Managers can now consider.  As conditions change, UPTs or additional route options may be offered as an alternative to increase efficiency or deal with reducing constraint characteristics.  Just as FEAs/FCAs are amended to further restrict airspace at the beginning of an event, they may also be amended to be less restrictive as an exit strategy, when weather and/or traffic volume becomes less severe.  Thus, an FCA with RQD action may be canceled in favor of an FEA with RMD action, and/or a single route advisory can be relaxed to allow multiple routes, or User Preferred Trajectories (UPT).  
The Planning Team, in collaboration with system stakeholders, can return to Step 6. b. to revise the plan of operations at any time.
7. GRAPHICAL DEPICTION OF POSSIBLE FEA/FCA USAGE SCENARIO:
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
Figure 1 below is just one depiction of a possible FEA/FCA flow diagram.  Additional Flow Diagrams are included as Attachment B.

39. BENEFITS AND ANALYSIS:  
a. Benefits
It is expected that appropriate training for and use of FEAs and FCAs will lead to significant benefits for the NAS, such as the following:  
· 
· 
· 
· 
· 
· 
· 
· When time permits, the use of FEAs will promote additional option exploration prior to initiating required FCA actions or TMIs.  This increased time to evaluate and explore options in collaboration with NAS customers will allow more flexibility and predictability in collaborative planning sessions.  
· “Shared” FEAs will promote collaboration and knowledge sharing between FAA facilities and between FAA facilities and NAS Customers.
· “Private” or “Shared” FEAs enhance sector flow-monitoring capabilities with improved “dynamic” list data.  (ZOB use of FEAs in 2003/2004 is a prime example of this capability.)
· Proper use of FEAs with early intent feedback from NAS Customers should cut back on the number of highly restrictive FCAs/TMIs necessary.  
· Use of FEAs with RMD or FYI action categories provides a new methodology for efficiently phasing down or exiting imposed/required TMIs.
· Use of FEAs/FCAs will allow quicker reaction to severe and rapid weather condition changes to enhance NAS safety and efficiency.
b. Analysis/Measurement Plans

Currently, the following metrics are being taken and posted regarding FEAs/FCAs: 
· FEAs created (by time unit and by facility)

· FEAs shared

· FCAs created and shared (by time unit and by facility)

· FCA/Public FEA Advisories issued

· Specific feedback comments from tool users and Customers regarding FEA/FCA usage
In addition, the FCA/Reroutes Work Group intends to do individual case studies to determine specific benefits achieved during known constrained airspace events.  The first of these evaluations will be conducted and shared during the Fall of 2004, and will involve a known weather constraint from the Summer 2004 severe weather season.
40. OPEN QUESTIONS: 
As mentioned in the Evolution section of this document, development of FEA/FCA capabilities and procedures is an ongoing, evolving effort.  Some questions remain to be addressed as we learn more from current deployment efforts.   Some of the issues or questions currently being explored or worked include:
· Customer connectivity for military and GA flights is not as generally available as for Airlines.
· Who, when and how are necessary Flight Plan modifications made during a Reroute action.
· Maximum benefit/efficiency from FEAs and FCAs is dependent on good early intent data from NAS Customers.  This can be difficult when some of the same changing conditions leading to an FEA or FCA may make it difficult for the Customers to provide stable intent information.
· An efficient, acceptable method for exception handling in response to an FCA Reroute is still being explored.  Current thinking involves the use of shared interactive dynamic lists or a web page along with NTML for this purpose.
· Plan for and incorporate the use of the Reroute Monitor/Integrated Dynamic Flight List.
41. ATTACHMENTS:
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
k. 
l. 
m. 
n. 
o. 
p. 
q. 
r.  Glossary of Acronyms/Abbreviations used in this document
	Acronym/ Abbreviation
	
Definition

	ADVZY
	Advisory; published with Public FEAs or FCAs

	AOC
	Airline Operations Center

	ARINC
	Aeronautical Radio Incorporated 

	ARTCC
	Air Route Traffic Control Center (also abbreviated “En Route Center” in this document)

	ATCSCC
	Air Traffic Control System Command Center

	CCFP
	Collaborative Convection Forecast Product

	CCSD
	Common Constraint Situation Display

	CDM
	Collaborative Decision Making

	CRWG
	Collaborative Routing Work Group

	ETMS
	Enhanced Traffic Management System

	FAA
	Federal Aviation Administration

	FCA
	Flow Constrained Area

	FCA WG
	FCA/Reroutes Work Group; a sub-group of the CRWG

	FEA
	Flow Evaluation Area

	FYI
	A Create Reroute Tool Action Category of “Information” 

	FOC
	Flight Operations Center (a more generic term to include AOCs and others (MIL, GA, etc.)

	GA
	General Aviation

	MIT
	Miles in Trail

	NAS
	National Airspace System

	NTML
	National Traffic Management Log

	RMD
	A Create Reroute Tool Action Category of “Recommended”

	RQD
	A Create Reroute Tool Action Category of “Required”

	TFM
	Traffic Flow Management

	TMC
	Traffic Management Coordinator

	TMI
	Traffic Management Initiative

	TMU
	Traffic Management Unit

	TRACON
	Terminal Radar Approach Control

	TSD
	Traffic Situation Display

	UPT
	User Preferred Trajectory

	WG
	Work Group

	WSD
	Web-based Situation Display

	ZKC
	Kansas City ARTCC

	ZOB
	Cleveland ARTCC


s.  Additional Flow Diagrams of FEA/FCA Process 
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Figure 12:  Decision Action Diagram
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Figure 21:  Simplified Functional Flow Diagram of FCA/FEA Process from TMU perspective
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Figure 34: Public FEA -FCA Workflow Diagram
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