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WTMD Concept

3  Krsswind €60°

Runway centerlines separated

WTMD Wind Requirements

e Adirect crosswind plus or minus 60 degrees,
and wind velocity of 3 knots or greater

WTMD Weather Minima
e Ceil li ng 1, 000" above
and visibility 3 miles or greater

Controller — Computer Interface

by less thane Z3reen Light/ Red Light and aural alerts will

notify controllers when standard wake
turbulence separation for departures can or
cannot be waived.

o Supervisors will have the capability to
authorize or terminate wake independent
departure operations via the WTMD interface

Nex GEN



WTMD Benefit Mechanisms

WTMD focuses on increasing departure rates at airports with closely spaced
parallel runways spaced less than 2500 feet apart
i When wind conditions are favorable, WTMD allows independent departures on

parallel runways after Heavy Jet or B757 takes off from the adjacent downwind
runway

2 to 3 minute departure wake mitigation wait time eliminated

All aircraft waiting in the upwind runway departure
gueue benefit from elimination of the wake

mitigation wait time after a Heavy or B757 departure ,
: Houston Intercontinental (IAH)
Fuel savings Departure Queue Example

Time savings for airlines, air traffic control, and e e ==
passengers =

Reduction in emissions

Additional departure slots available for surface
management functions to utilize

Runway Queue When
Heavy or B757 Departs

%_;’__’)_T\) Heavy Aircraft
Xl
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WTMD Approvals

WTMD Order JO 7110.316 signed and published
Wake Separation Reduction Approved by AOV

System Change (integrating WTMD into the National Airspace System)
approved for three operational demonstration sites

Some WTMD system components & data interfaces already installed

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION ORDER

Air Traftic Organization Policy JO 7110.316

Effective Date:
January 28, 2013

SUBJ: Reduced Wake Turbulence Separation on Departure from Heavy/B757 Aircraft Departing
Parallel Runways, Spaced Less Than 2,500 Feet, Using Wake Turbulence Mitigation for Departures
(WTMD)

1. Purpose of This Order. This order describes equipment and conditions that allow aircraft
departing from the upwind runway of a pair of Closely Spaced Parallel Runways (CSPR) to depart after
a Heavy/B757 aircraft departing the downwind runway without applying wake turbulence separation
standards specified in Federal Aviation Administration (FAA) Order JO 7110.65. This order also
specifies guidance for requesting assessment for other airport CSPR pairs not specified in Appendix A.
Initially, George Bush Intercontinental/Houston (IAH). San Francisco International Airport (SFO), and
Memphis International Airport (MEM) are authorized to conduct the operations contained in this Order
on runway pairs specified in Appendix A. A decision to expand implementation into any or all of the
other 7 listed airports is at the discretion of the Director, Terminal Operations — Headquarters.




WTMD Significance

The first FAA approved system to dynamically reduce required
separations between aircraft based on meteorology

Increases airport departure capacity under visual meteorological
conditions

Allows aircraft departing from the upwind runway of a pair of closely
spaced parallel runways (CSPR) to depart without a delay for wake
turbulence after a Heavy or B757 aircraft has departed from the adjacent
downwind runway

When forecasted and observed crosswinds exceed certain criteria t

Current flight rules required a 2 minute (or 3 minutes for intersection
departures) delay for wake turbulence avoidance




Current Situation

WTMD operational demonstrations begin at 3 candidate
airports this year
 SFO Today 15 May 2013
IAH no later than June 3, 2013
i MEM tentatively July 2013

Training complete at SFO & IAH for controllers & supervisors

These operational demos will provide the full range of
benefits for WTMD

SFO - high benefit site due to strong crosswinds and current airport
procedures

|IAH — lower benefit due to limited availability
i  MEM — mid-level benefit

7 additional sites have been identified as candidates for

WTMD implementation at the conclusion of the ops demos
©® FAA NexIGEN




Data Collection Plan

« On site at each of the operational prototype sites

Log entries and feedback from Tower Supervisor and controllers
« Particularly useful to determine why WTMD not used when available

Observers will be stationed in the Tower periodically
Input/output and usage data archived locally
i Local technical support reports will identify installation problems (if any)

 Remote monitoring of WTMD system(s) by FAA
Secure communications permit the FAA to remotely monitor and retrieve
data from operational prototype sites

Compare performance of fielded systems with independently operated
WTMD algorithms run in shadow mode by the FAA Tech Center

System problems (if any) automatically reported to FAA Tech Center
« Will trigger maintenance actions
« Coordinated with local onsite tech support

» Additional sources of data collected for analysis purposes

i ASDE-X to determine departure queues
i O0OI — taxi delay, ASQP — taxi out time/pushback delay, CountOps — runway assignment, ETMS
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WTMD Site Configuration

Note: Red line indicates authorization boundary for WTMD Test Systems

Dell Optiplex There are two sets of speakers in the tower
% Lo oohind A cab for alerting controllers of system
CrystalFontz Displays (XES-635BK-TMF-KU) Display — Audio__ _ | notifications. 1. The first set is connected to
WTMD operational status, and selected operational !' ! S !. the WTMD Core server located in the
runways. Crystalfontz LED connects to Dell via USB Cable I equipment room via audio cable from working
cable. | | position in the tower, and 2. a second set of
speakers are connected to the WTMD
3-.< Crystalfontz 2 Supervisor workstation located in the tower to
B indicate "“WTMD Off".
Dell Tiny Workstation {DellOptiPlex160) communicates — o e—
with site WTMD Core Server (IBM 3550) via Cat5e 1 i WTMD Supervisor W/S interfaces
connection. Dell provides USB direct connect interface to [ with the WTMD Core server and
ATCT Crystalfontz Displays at controller position. e presents a WTMD “go/no go"
/ | decision for controllers via the
Dual audio connectivity to i Crystalfontz display and the audio
tower speakers from core E , speakers.
server and Dell Sup W/S. -_—v . Facility WTMD Core server (IBM 3550) located
WITMD B:m Server either in the ATCT equipment room or the
W.€ facility equipment room. This will feed the
4 s tower PC and act as a local data storage unit.
|
TCPAP Connection\ | i - WTMD interfaces with the NOAA ASOS Visual Display Unit (VDU) to
WJHTC WTMD FTl to WIHTC | g obtain real ime surface winds at the site using a dedicated point-to-point
Lab Server WTMD Test Lab- : |_‘t ‘; RS232 (or RS232 via Cat5e to fiber optic network) connection. FTI
Network A dmmgsm 2 | g operational data network provides connectivity between FAA and Non-
e Maintenance and | FAA/NOAA systemn.
WTMD RUC Server £ |
{Dell Power Edge R710) Backup Functions E External Interface
@ Airport Field
Nelgear G3608 i T ASOS
i Connection from ! S (outside of WTMD security boundary)
_} t WTMD LAN to FTI | é
e TCa, m ATCT Equipment § g
Oveor:lhlonol Room Demarc § s
Network T §
| =]
NWS Houston Office Tc»,,,\/ E
NOAA ASOS VDU Terminal -4

- o .
=~ FTl Demarc

OpsNet-

Dadicated

Point-to-Point
ce to NS

Nult
I Modem Cable




WTMD On Site Hardware

i Federal Aviation

1' S ,. Administration M aj or Co m p onen ts

WTMD ATCT Test Site
Configsration (AH-SFO-MEM)

The mini LCD display is a USB device that
connects to the Supervisor Workstation in the
tower to provide status info to controllers.

Core Workstation accepts wind data and
determines when it is appropriate to advise
that WTMD procedures can be implemented.

Supervisor Workstation
provides the user interface
for ATC personnel.
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WTMD Technical Maturity & Costs

« WTMD is implementation ready
Commercially available hardware
Software is fully developed and tested
Training is developed

* Implementation costs for all sites after operational
demonstration are low
~ $61,000/site nonrecurring, ~$46,000/site/year for recurring
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Summary & Next Steps

« The WTMD system is ready for implementation
i System is mature, safety approvals are granted

* Given the low marginal cost of the WTMD system,
application at many airports is possible

« AJT has requested authority to make implementation
decisions at the 10 candidate airports without further
AMS process investments

. Awaiting response from the FAA JRC

. Implementation decisions will be based on airport interest and
potential cost/benefit
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Summary & Next Steps (continued)

* High level analysis allows insight into relative
guantitative benefit at each airport
. Qualitative benefits can have a large impact on airport selection
as well
* Next Steps:
. Perform a more detailed analysis of the WTMD candidate sites

. Account for known issues to ensure airports maximize potential
benefits of WTMD

. Apply insights gained from WTMD system turn-on at IAH, MEM,
and SFO to this analysis
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Questions?
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