SFO GLS Demonstration
An Airline’s Perspective

Chris Osterman
Technical Pilot — Navigation November 29, 2017
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United Airlines Approach Toolbox
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RNAV RNP GLS
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United’'s US Hub Strategy
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Newark

Houston

San Francisco
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SFO’s ROAD BLOCKS TO EFFICIENCY

San Jose —
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Top 10 Weather Delayed US Airports for 2015-2016

. San Francisco International Airport

Newark Liberty International Airport

. Chicago O’Hare International Airport

New York La Guardia Airport

Denver International Airport

Houston — George Bush Intercontinental Airport
New York — John F. Kennedy International Airport

Boston Logan International Airport
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. Dallas/Ft. Worth International Airport
10. Philadelphia International Airport
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PBN Based Procedures

Optimized Descents

Time Based Flow Management
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GLS is a non-government supported program in the United States
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Current SFO Closely Spaced Parallel Runways
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Adjustable GBAS Glide Slope Mitigates
Wake Turbulence Issues
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Demonstration Day August 27, 2016

Engaged SFO
Airport in
participating in
Demo
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Met with ATC
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Flight time: 3 hours 30 minutes

© 2016 FlightAware
treetMap contributors
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Total miles flown: 761 nautical miles

UNITED @ Courtesy: Flightaware.com
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http://laas.tc.faa.gov/documents/Docs/KSFO_RNP _to GLS Report 13 Dec 16.pdf
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United Airlines is committed to GLS

Largest US carrier equipped with GLS

Over 177 Boeing 737's and 787’s equipped with GLS

On a given day over 50% of arrivals to hub airports could be GLS equipped
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Fleet Update

Aircraft Quantity  »United has 7 GLS capable
> B737-800 29 Level D full motion

> B737-900/ER 122 simulators

» B787-800 13

» B787-900 20

177

» 24% of United’s worldwide fleet
equipped with GLS.

»With current order book will have 210 GLS equipped aircraft
by 2020

>GLS installed on 737Max10 (2018) and Airbus 350 (2022)
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What is next for GLS?

Both United and Delta are:

Obtaining permission to fly to Category Il minima

Auto land capability

|dentifying other hub airports where GLS would increase efficiency
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