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Executive Summary

The CDM Stakeholders Group (CSG) developed and delivered tasking to the Flow Evaluation Team (FET) to provide a recommendation on Flow Constrained Area (FCA) Capacity estimation.  The task provided to the FET was as follows:

“Continue concept exploration to develop decision support tool for use with Airspace Flow Program (AFP) and Collaborative Trajectory Options Program (CTOP) “.

The group wanted to simplify the current process of determining FCA capacity and make the results more reliable and accurate.  The concept should take advantage of newer technology, available information about airspace constraints, and make this information more transparent.  All stakeholders should have an understanding about constraints to airspace capacity and the effects that different issues can have on the outcome of airspace throughput.  The group identified all key concerns with the current system, all desired methods that could be available to analyze and understand airspace, and decided on an approach to provide easy to understand results that are measurable.  The objective of this document was to make this as understandable as possible; however the conversation becomes very complex very quickly.  Although the task that the group has is titled “Capacity Estimation”, in reality, we are attempting to convey a product capability the will allow for throughput to be analyzed and understood.

Current problems in the System:

· Lack of a method to determine practical and achievable capacity and throughput of a Flow Constrained Area (FCA).

· The current system relies on inaccurate historical tables of volume or a simplified averaging calculation.

· The current system does not take into account any constraints in the system

· The current system does not consider airspace complexity

· The current system does not provide an evaluation of risk associated with using different throughput values.
Based on the identified requirements, the following concept was developed based on five key concepts:

An estimate of baseline capacity for a given piece of airspace 

An understanding of current and future quantifiable constraints to the airspace 

A method to apply the impact from identified constraints to determine the appropriate reduced throughput

The ability to allow human interaction to interpret and adjust decisions based on an experienced  understanding of additional airspace constraint factors

A risk analysis process that allows system users the ability to understand how changes in capacity and throughput could affect their operations.

Capacity Estimation will provide: 

· Reduction of airborne delays

· Increased predictability

· Cost effective solutions

· Potential fuel savings

· Potential emissions reductions

· Collaborative risk analysis

· Enhanced collaboration

There are a number of possibilities when deciding exactly what information needs to be displayed, and how best to provide this in a tool.  The appendices of this document provide a variety of options proposed to the FET team.  A significant effort will be needed to determine exactly what is the most accurate, reliable and user friendly approach in providing this information to the user.  

Capacity: The maximum amount or number that can be contained or accommodated

Capacity really means the absolute maximum that a space can accommodate.  It is probably unfair to expect that the National airspace system should be capable to perform at absolute maximum for an extended period of time.

Throughput: The amount of material, data, etc., that enters and goes through something

Target throughput could be understood to be a more realistic amount of flights that has been collaboratively agreed upon, and can be measured. No set expectations are implied, meaning a more realistic result should be allowable, and measurable.  This ensures that the process is flexible and can accommodate changes as circumstances require.  
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To assess these dynamic parameters, an impact, or risk analysis can help the user determine the degree of subjective adjustment necessary.  Domain knowledge and tactical information can be used to evaluate the status of each potential constrain.  These individual impacts can then be compiled to gauge the estimated impact of all indeterminate constraints to capacity.  An example of an impact analysis can be seen below

	               Impact

Constraints
	Low
	Medium
	High

	SUA/SAA
	No SUA/SAA are active at this time.
	
	

	Workload (MAP)
	
	
	High Volume

	Complexity
	
	
	Sector equipment outage

	Equipment
	
	A radar outage is expected to have minimal impact to operations.
	

	Other
	
	Staffing at the ARTCC is tight today.
	


Risk Analysis Planning
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Three near term needs have been identified for improving decision support for setting FCA throughputs and operational use of the FCAs:

(a) The throughput guidelines specified in 2007 were only for a predefined set of FCAs and there have been traffic changes since that time which may warrant reexamining the values for sustained throughput for the “classical” AFPs

(b) There is also an operational need to greater flexibility in FCAs including more “surgical” FCAs to address special needs

(c)  There have been significant operational problems (e.g., airborne holding and diversions) in the Northeast during SWAP from over delivery of arrivals.  Analysis has suggested that in some cases, the fractional capacity reductions need to be much greater than the 30% maximum reduction envisioned when AFPs were initially introduced.  With the current decision support and operational procedure for setting AFP throughputs, it has been very difficult to proactively get customer agreement for even 30% throughput reductions.

Sample Tool Interface (ACE)

· Airspace Capacity Estimator (ACE) is a new tool that will run based on data using the FEA/FCA tool (which could be made FSM eligible). This information would be utilized by using the FEA/FCA creator tool to describe the NAS element, line or fix that we need to determine capacity.
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· Once the FEA/FCA is completed:

· the ACE tool would be started by right clicking on the FEA/FCA data block and selecting  “Examine”.

· Once the FEA/FCA Timeline appears, left click on the “Functions” menu and one of the options will be “ACE”, which is activated by a left click.

· When you select “ACE” the “Subjective Adjustment” window will pop up and any changes could be made with the “fill in” option (similar to the FSM GDP area).



       
       SUBJECTIVE ADJUSTMENT (SA)



Equipment:      -20--------------- 0 -------------+20




Coordination:   -20--------------- 0 -------------+20



Military:            -20--------------- 0 -------------+20



Staffing:           -20--------------- 0 -------------+20



Subjective:      -20---------------- 0 -------------+20


-The sum of these changes would be put in the “fill in” or 
individual quarter hours for the subjective adjustment.


-Selecting enter would finalize the ACE program to run the 
computations.

· An indication that the ACE information is now being displayed is that the  FEA/FCA timeline numbers are color coded by: 

Red 

= 
over “ACE” 

Yellow

= 
within 5% below  “ACE” 

Green 

= 
5% or more below “ACE” 
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