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ABSTRACT: 
 
As part of the San Francisco International Airports' current expansion, SFO is constructing 
“AirTrain” (the SFO name for the Automated People Mover System) to replace the interim 
shuttle bus system. With nine passenger stations throughout the Airport, this system will link two 
AirTrain stations at the new International Terminal with the existing three Domestic terminals, 
the South Parking Garage (Garage A), the Airport BART Station at Garage G, a station at West 
Field Road, and the Rental Car Center.  The AirTrain is scheduled to begin operation in the mid-
2002. 
 
The AirTrain is a fully automated, bi-directional, transit system that will operate on a dedicated 
elevated guideway that is currently being retrofitted into the existing airport layout.  The system 
will consist of two tracks: one inner loop will carry passengers clockwise around the airport 
proper; the outer loop (a pinched-loop) will carry passengers to each of the terminals while also 
taking passengers to the new Rental Car Center in the counterclockwise direction.  Round trip 
times will be approximately 9 minutes for the inner loop and 17 minutes for the much longer 
outer loop.  Peak capacity exceeds 6,000 passengers per hour per direction. 
 
This paper describes the status of the AirTrain program.  Topics include a system description, 
with emphasis on the use of FlexiblokTM communication-based train control.  It will also touch 
upon the guideway running surface and guidebeam (with its unique seismic considerations), 
switches, stations, non-train control communications, vehicles, use of baggage carts on the 
vehicles, a newly-designed Maintenance and Recovery vehicle, power distribution, and testing 
that will take place prior to passenger service. 
 
 
 
 
 
 
 
. 
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INTRODUCTION: 
 
As part of the San Francisco International Airport's current expansion, SFO is constructing 
“AirTrain” (SFO’s name for the Automated People Mover System) to replace the interim shuttle 
bus system. With nine passenger stations throughout the Airport, this system will link the new 
International Terminal with the existing Domestic terminals, parking garages, the Airport BART 
station, and the Rental Car Center.  The AirTrain is scheduled to begin operation in the mid-
2002. 
 
The AirTrain is a fully automated, bi-directional, transit system that will operate on a dedicated 
elevated guideway that is currently being retrofitted into the existing airport layout.  The system 
will consist of two tracks: one inner loop will carry passengers clockwise around the airport 
proper; the outer loop (a pinched-loop) will carry passengers to each of the terminals while also 
taking passengers to the new rental car center in the counterclockwise direction.  Round trip 
times will be approximately 9 minutes for the inner loop and 17 minutes for the much longer 
outer loop.  Peak capacity exceeds 6,000 passengers per hour per direction. 
  
 
GENERAL CHARACTERISTICS OF THE SYSTEM: 
 
The San Francisco International Airport AirTrain is a fully-automated, driverless,  computer-
controlled people mover system.  It is a totally "landside" designed to provide transportation for 
airline passengers as well as airline and airport personnel between three domestic and two 
international terminals, parking garages, the Bay Area Rapid Transit (BART) Station, and the 
rental car center. 
 
The complete system includes the automatic train control system, FlexiblokTM, which controls 
the two "regions" of the system.  It also includes nine (9) passenger stations including 21 
platforms with barrier walls and automatic doors.  The platforms will have dynamic passenger 
information signs, CCTV cameras, public address speakers and emergency phones.  The 
operating system also includes a supervisory control system, Power Distribution System (PDS), 
a Maintenance and Storage Facility (M&SF), and communication systems.  The communication 
systems include the Maintenance Radio System (MRS) and the Operating Radio System (ORS).  
The contract provides for a fleet of thirty-eight (38) CX100 vehicles. The CX100 vehicle is a 
fully-automated, air-conditioned vehicle capable of operating in various modes 24 hours per day. 
 
The AirTrain (Figure 1) operates over an exclusive guideway consisting of: 
 
• An inner loop (IL) that services the domestic and international terminals as well as the 

parking garages at the airport proper. 
 
• An outer loop with extension (OL) that services all of these terminals and parking garages, at 

the airport proper while still taking passengers out to the Rental Car Center.  The outer loop 
is a "pinched" loop that services all nine stations.  The train reverses direction at a turnback 
area to the north of the Rental Car Center. 
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Guideway, Station, and AirTrain System Layout
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FIGURE 1: 
PLANNED CONFIGURATION 
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• Two pocket tracks capable of storing cars.  
 
• Thirty-one guideway crossover switches for moving cars from one guideway to another 

enable an extensive set of alternative routes designed to accommodate system failure modes 
and special events. 

 
• Nine passenger stations with platforms for each adjacent guideway. 
 
• A Maintenance and Storage Facility (M&SF) with test track located adjacent to the north 

extension. 
 
• Central Control Facility located in the maintenance building (M&SF). 
 
• Train storage area located to the north of the Rental Car Center station. 
 
The AirTrain system is designed for three-car trains; however, initial operation will be with two-
car trains.  The system will be expanded to three-car trains when the airport authorities determine 
that passenger traffic growth warrants the increased capacity.  Three-car trains may also be used 
under certain failure conditions. 
 
In normal operation a round trip takes about 8 minutes for the IL and about 15 minutes for the 
OL.  The expected operational headways for the peak period is approximately 122 seconds for 
the IL and approximately 120 seconds for the OL. 
 
The outer loop track may have as many as six two-car trains running at any given time, while the 
inner loop track will run as many as four.  As the airport slows down in the off-peak hours of the 
night, so will service.  However, people mover trains will continue to run 24 hours a day. 
 
The vehicles, themselves, were constructed by Bombardier, which will also be responsible for 
operating the onsite maintenance facility.  The shells for the trains were constructed in Scotland 
and shipped to Pittsburgh, Pennsylvania, for final assembly and factory testing.  The vehicles 
were transported to SFO via over-the-road trucks. 
 
The trains run on a three-phase, 600-volt system with the electrification set on the track. 
 
Passengers riding the BART/SFO extension line will have direct access to the AirTrain, too, as 
the BART trains will come to the SFO station directly under the AirTrain Station.  A quick 
elevator ride will ensure convenient delivery for both arriving and departing airport passengers. 
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AirTrain is designed to relieve traffic around the airport by carrying people back and forth from 
the new rental car facility, which was moved offsite.  It is estimated that the system will reduce 
congestion around the airport by as much as 23 percent.(1) 

 

Trains are made up of two coupled CX-100 vehicles.  Each car will be capable of individual 
operation to improve flexibility and will be fully tested for operation in trains of three cars to 
accommodate future needs.  Each vehicle provides capacity for 80 passengers and is accessible 
to wheelchairs and mobility impaired individuals.  The vehicles provide amenities such as heated 
and air-conditioned interior, priority seat the disabled, seating for older patrons and information 
announcements and dynamic graphic signs programmed for 5 languages (English, Spanish, 
French, Mandarin Chinese, and Japanese).  Stanchions are provided as handholds for most 
passengers. 
 
The AirTrain will operate exclusively on the "landside" portion of the Airport and as such will 
be required to accommodate the luggage a passenger takes on an airplane trip. 
 
Because of this, the vehicle interior incorporates provisions to facilitate use of luggage carts by 
passengers.  The provisions had to mitigate damage to vehicle interior elements due to the use of 
the carts.  Vehicle interior luggage cart provisions included the following modifications: 
 
Reducing the number of stanchions at the door centerline from 2 to 1 and relocating this 
stanchion at the centerline of the vehicle to accommodate baggage carts. 
 
• Protection of door operators from deflection of wainscot panels due to impact from the 

luggage cart bumpers.  The impact zone will be between 82.55 mm (3 1/4 inches) and 241.3 
mm (9 1/2 inches) above the floor. 

 
• Stainless kickplates on the sliding doors suitable for the impact zone. 
 
The passenger stations are separated by fire-resistant station doors which operate in 
synchronization with the vehicle doors.  The station wall assemblies feature glass doors and 
walls to allow passengers to see the arriving trains. 
 
Audio and visual announcements are made on the station platforms to provide information about 
AirTrain service and destinations. 
 
Shuttle and run-around operating modes are also available for failure management purposes.  
During off-peak periods, the system continues to operate in a pinched-loop configuration, but 
fewer trains are used to meet this lighter passenger demand.  The AirTrain will operate 24-hours 
per day, each day of the year.  There will be no schedule system shutdown during off-peak or 
night operation. 
 
___________________ 
(1)Footnote Reference 1. 

5 Conley 



The Power Distribution System (PDS) of the AirTrain has been designed to include many 
redundant features to minimize the impact of failure.  For example, the AirTrain receives power 
from two independent, 12.5 kV, three-phase feeders. 
 
Under normal operation, power is received from the AirTrain Main 12 kV Service Switchgear 
via 12 kV feeders to the main medium voltage circuit breakers located at each substation.  Each 
transformer transforms the 12 kV to 600 VAC on the secondary and feeds to the respective 600 
volt main breaker.  Each main breaker feeds 600 VAC power to the respective guideway power 
rails through feeder breakers. A 600 VAC bus tie breaker is provided to feed both guideways 
from one transformer should the other transformer be out of service.   This keeps the guideways 
independent during normal operation.  The transformers are sized to handle the total load if one 
of the transformers is out of service. 
 
The AirTrain Main 12 kV Service Switchgear will consist of three 15 kV vacuum circuit 
breakers with the associated relaying and metering. 

 
There will be five (5) unit substations for SFIA AirTrain power distribution system.  The unit 
substations will consist of:  
 
• Three (3) - 15 kV, draw-out vacuum circuit breakers. 
 
• Two (2) - 12 kV to 600 volts, 3 phase, 60 Hz dry type transformers (KVA of transformers 

varies per location). 
 
• 600 volt switchgear with draw out and molded case circuit breakers, relaying and metering 

and PLC, installed and wired. 
 
• Power Factor Correction Equipment. 
 
The 12 kV incoming power cables, conduits and/or raceways were furnished, installed, and 
connected to the Bombardier substation equipment by the SFO Commission (except at 
Substations RAC and Lot C). 
 
The Central Control facility (see Figure 2) is located on the second floor of the Maintenance and 
Storage Facility.  The control equipment is also protected by an uninterruptible power supply 
(UPS) to allow Central Control personnel to remain in constant communication with passengers 
and operations, maintenance, and emergency personnel.  The AirTrain employs windows based 
(point and click) technology to facilitate ease of operation of the system.   
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UNIQUE CHARACTERISTICS OF THE SYSTEM: 
 
Bombardier First Time Use Of The Communication-Based Train Control- 
FlexiblokTM 
 
The FlexiblokTM system is divided into wayside ATC and trainborne ATC functions.  The 
wayside ATC consists of automatic train supervision (ATS), region automatic train operation 
(RATO), and region automatic train protection (RATP) functions.  The trainborne ATC is 
comprised of vehicle automatic train operation (VATO) and vehicle automatic train protection 
(VATP) functions.  
 
The ATC functional components of the FlexiblokTM system, regardless of physical location, are 
connected by two types of distributed networks; the Radio Network and the Wayside Network.  
The Radio Network is supported by equipment in the Train-to-Wayside Communications (TWC) 
system, linking train and wayside ATCs.  Within the TWC is the Radio Communication System 
(RCS) which provides radio coverage and end-to-end data transmission between trainborne and 
wayside radio equipment. 
 
The Wayside Network, supported by the Wayside Communications System, links entities within 
the wayside ATC system, such as Region ATPs, ATOs and Central Control. 
 
Position determination and occupancy data are generated at the trainborne ATC, and reported 
back to the wayside.  At the wayside ATC, the data gathered from all trains within the wayside 
ATC “region” is used to set critical locations which are in turn used by each trainborne ATC to 
calculate a “position versus speed” curve. 
 
In FlexiblokTM terminology, these critical locations are known as “conflict” points.  The conflict 
points are either the front and rear of each train, as determined by the trainborne ATC, or 
locations associated with wayside devices, such as switches, which are determined by the 
wayside ATC.  The trainborne ATC’s occupancy calculation is in the form of a “virtual 
occupancy”, which takes into account the dynamics of train movement. 
 
Another major system, the Wayside Communications Network, provides connectivity between 
wayside ATCs and Central Control.  The most significant train control function of the Wayside 
Communications System is the support of hand-off between regions as trains move between 
wayside ATCs.  
 
A detailed description of the FlexiblokTM system is beyond the scope of this paper.  Additional 
details are available from design review documents and CDRL submittals.  The overall 
FlexiblokTM system architecture is shown on Figure 3. 
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Seismic Considerations: 
 
Due to the proximity to the San Andreas Fault, Bombardier was required to comply with the 
contractual obligation to guarantee minimal system downtime after a seismic event.  These 
requirements made it necessary to develop new designs for the support and attachment of our 
guidebeam. 
 
The AirTrain guidance system is a structural steel I-beam supported by the concrete deck 
through the use of structural steel supports and the running beam concrete plinths.  The support 
design has been slightly modified to account for seismic load conditions but is still within 
standard civil/structural design methods.  A slight modification has been made for this system in 
reducing the cross-section of the I-beam member from 318 mm (12 1/2 inches) deep to 
approximately 267 mm (10 1/2 inches) deep.  This is due to a reinvestigation of tolerances done 
for the guidetire assemblies and the elimination of certain wayside train control devices from the 
incorporation of FlexiblokTM train control technology. 
 
Seismic joints also had to be discussed to accommodate the differential movements between the 
running surface and guidebeam on elevated guideway and through SFO buildings. 
 
Seismic joints must meet the following performance requirements: 
• Maintain ride quality for normal operation 
• Resist movement under acceleration and braking 
• Prevent derailment during and after any earthquake 
• Operational after low level earthquake 
• Operational with minor repairs after design earthquake 
 
Maintenance and Recovery Vehicle (MRV): 
 
The Technical Provisions imposed the requirement to tow an entire disabled three-car consist of 
people mover vehicles around the system.  For the first time, the MRV is based on Bombardier' 
own people mover vehicles.  It uses the chassis frame and most of the propulsion equipment.  
Included is a flat deck surface for carrying an assortment of equipment and tools.  The 
maintenance crew is provided convenience outlets, cabs, and compressed air.  A small crane sits 
on the corner of the deck to provide lifting support for any heavy equipment or parts.  This is all 
in an effort to make the workspace more useful.  Another large benefit gained from using the 
people mover chassis is that a modified version of the same bogie system as used on the people 
mover vehicles can be used on the recovery vehicle.  This assures that the maintenance vehicle 
will move around the guideway as easily as the vehicles on the system.  The bogies used a pivot 
bearing at a specified location under the chassis.  For the first time, the vehicle could perform 
equally in both directions.  To meet the towing requirement, the axles were changed to get a 
lower gear ratio and the brake chambers were changed to get a higher braking torque to 
compensate for the added load of the disabled train.  The vehicle was then equipped with 
couplers and was capable of moving one maximum length empty train at any point on the 
system.  Since the vehicle was based on a people mover car, the propulsion system was used as 
well.  To ensure that the vehicle would remain fully functional when track power is not 
available, a generator supplies the electricity for the propulsion motors.  The benefit is that either 
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track power or the generator could be used to power the vehicle.  This choice is made available 
through a transfer switch.  This vehicle is expected to be the most useful of all past and present 
vehicles.  The flat deck lends itself well to many useful applications.  Steering difficulties are 
eliminated, towing conditions are designed for, and workspace is maximized. 
 
Status of AirTrain Manufacturing And Fabrication: 
 
As of the publication of this paper, all manufacturing is substantially complete.  The first 8 
vehicles arrived at the SFIA construction site on February 22, 2001.  The final delivery of CX-
100 vehicles is expected in July 2001. 
 

 
 
In addition to the vehicles, the other major items manufactured for the AirTrain include:  
• 33 Guideway switches (2 are inactive),  
• 10,211 meters (33,500 feet) of guidebeam,  
• 21 Barrier walls incorporating 126 automatic bi-parting sets,  
• Ten 750 kVA transformers in five Power Distribution System Substations,  
• Central Control Monitoring equipment and software,  
• FlexiblokTM Automatic Train Control hardware,  
• CCTV, public address, dynamic signs, service and emergency phones 
• Spare parts and maintenance equipment. 
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Schedule Discussion: 
 
Two forces have combined to disrupt the original orderly plan to implement the overall schedule 
for this project.   
 
• Completion and delivery of various fixed facilities (guideway segments, station platforms 

and equipment rooms could not be accomplished in accordance with the original schedule.   
 
• The time required to complete FlexiblokTM software and testing was underestimated and 

could not be delivered on the original target dates.   
 
Because of these reasons, the December 2001 Substantial Completion will move to mid-2002.  
In order to mitigate some of the impact of these disruptions, the schedule was modified “make 
the best” of the situation. FlexiblokTM Regions One and Two lend themselves to independent 
installation and testing as shown on the following high level schedule.  (The actual Primavera 
CPM schedule contains more than 6,000 activities).  Physical completion of Region One civil 
and electrical installation work activities enabled the commencement of Operating System 
Testing (partial execution of the Acceptance Plan) at the same time that system installation 
activities were still on-going in Region Two.  This approach is helping to mitigate the two 
schedule delay problems listed above. 
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Dynamic Testing

Region Two 
Dynamic Testing

Factory Train Control SW / HW 
Testing

Test Regions 1 & 
2 Combined

 
FIGURE 4: 

SYSTEM INSTALLATION, VERIFICATION, AND 
ACCEPTANCE SCHEDULE 



 
Guideway Activities: 
 
The guideway structure, about 10,211 lane meters (33,500 lane feet) of guideway, was installed 
by the SFIA under a contract separate from the Bombardier AirTrain design-build contract.   The 
construction of the SFO provided AirTrain guideway began well in advance of the Bombardier 
Notice to Proceed.  Bombardier was given access to various guideway segments and then 
required to perform civil construction (running surface, guidebeam, switches, seismic joints, and 
emergency walkway).  This commenced in September 1999 and is now nearing completion.   
 
All of the 31 active switches implemented at AirTrain System are the pivot type switches which 
utilize a moving guidebeam to divert the train direction.  All switches are installed and are 
undergoing cycle testing prior to formal customer acceptance testing.   
 
Guideway electrical activities (which are controlled by civil installation progress) include 
installation of: 
 
• Power and ground rails which mount directly on the guidebeam. 
• FlexiblokTM radiax antenna cables which are mounted to the side of the running surface,  
• Cable tray and conduits,  
• Train control and power cables,  
• Wayside train control devices including norming points, intelligent readers and amplifiers 
 
Completion of this work was paced by the progress on some very difficult construction by the 
Commission’s contractors in areas of congestion and complexity. 
 
Station Activities: 
 
Construction in the stations performed by the AirTrain Contractor includes to the installation of 
steel and glass barrier walls with aluminum architectural wrap.  Each station also gets fitted out 
with automatic doors that operate synchronously with the AirTrain vehicle doors.  Bombardier 
installs dynamic passenger information signs that can deliver messages in 5 languages at every 
station.  Each station platform also is equipped with CCTV cameras, a public address system and 
emergency phones that “ring down” back to Central Control  
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SUMMARY OF STATION NAMES AND FLEXIBLOK 

LOCATIONS 
 Region One Region Two Platforms 

Stations:    
Rental Car Center X  3 
West Field Road X  2 

Garage A  X 3 
Garage G/BART  X 3 

International Terminal A  X 2 
International Terminal G  X 2 

Terminal 1  X 2 
Terminal 2  X 2 
Terminal 3  X 2 

 
The stations are substantially complete in Region One.  Work progress on Region Two stations 
is a function of access dates.  Significant progress has taken place in all Region Two stations 
except for the three domestic stations which are the last ones to be built. 
 
Power Distribution System: 
 
The general construction and architectural finishout of the five PDS substations is substantially 
complete.  The PDS Substations including transformers and switchgear have been installed and 
are being energized and undergoing field acceptance testing. 
 

Power Distribution System 
Substation Facilities: 

Reg. 
One 

Reg. 
Two 

entire 
building 

finish 
room 

Rental Car Center X  X  
Maintenance Facility X   X 

Lot C X X X  
International Terminal A  X  X 
International Terminal G  X  X 

 
Train Control Rooms: 
 
Bombardier is required to provide architectural finish out for the following train control rooms.  
The process of installing conduit and cable tray as well as installing the actual train control 
equipment has commenced.  The extent of installation progress is a function of the availability of 
the rooms and the actual train control equipment. 
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 Region One Region Two 

Train Control Rooms:   
Rental Car Center X  
West Field Road X  

Garage A  X 
Garage G/BART  X 

International Terminal A  X 
International Terminal G  X 

Terminal 1  X 
Terminal 2  X 
Terminal 3  X 

 
Train control rooms are substantially complete in Region One.  Work progress on Region Two 
train control room is a function of access dates.  Significant progress has taken place in all 
Region Two train control rooms except for the three train control rooms at the Domestic Stations 
which are the last ones to be built. 
 
FACTORY TESTING: 
 
The following AirTrain automatic train control equipment was fully assembled and 
interconnected on our Factory floor for final engineering software verification and hardware 
testing 
 
• 1 Door Subsystems (@Test Track w/Brush Counter incl. Term) cabinet, 
• 4 additional Door Subsystems (w/Brush Counter) cabinets, 
• 5 Door Subsystems cabinets, 
• 10 Door Subsystems Termination cabinets, 
• 2 Region Automatic Train Protection (RATP) Remote I/O cabinets 
• 2 RATP I/O Termination cabinets, 
• 2 RATP (include prohibits) cabinets, 
• 2 Region Automatic Train Operation (RATO) cabinets, 
• 2 RATP Termination cabinets, 
• 3 Central Control Computer cabinets, 
• the Central Control console with color monitors, 
• 2 Automatic Train Control Radio Base Station cabinets 
 
In addition Bombardier installed certain critical “bought outside” vendor equipment such as the 
Station Dynamic Signs and public address speakers, Seismic and weather stations.   
 
This unprecedented scope of factory testing is being performed to assure a systematic approach 
to the performance of factory system verification tests and to demonstrate that Bombardier and 
customer specifications and requirements have been met.  It is fully expected that all time 
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invested in perfecting software and hardware at the factory will pay significant schedule 
dividends during field start up and acceptance testing. 
 
The factory testing was divided into the following categories: 
 
• Cabinet (Level 1) testing is intended to simulate the various inputs to each cabinet under test 

in order to determine if the cabinet assembly meets design specifications of Hardware and 
Software. 

 
• Subsystem (Level 2) tests (Central, Region 1 ATC, Region 2 ATC, Door) will be broken 

down into three parts, Interface, Functional and Performance testing of both hardware and 
software.  These Subsystem tests will be performed twice, first as a preliminary Engineering 
Test, which will have official sign-off sheets and witnessing/verification, and then second, as 
an official acceptance test by Manufacturing. 

 
• System (Level 3) Acceptance testing will exercise the interconnections between the 

subsystems, verify the functional performance of these connections and verify the 
performance functions concerned with automatic routing using the Customer deliverable 
hardware and software.   

 
 
OPERATING SYSTEM TESTING AND VERIFICATION: 
 
Recall that the FlexiblokTM Regions One and Two lend themselves to independent installation 
and testing as shown on the high level schedule earlier in this paper. Physical completion of 
Region One civil and electrical installation work activities enabled the commencement of 
Operating System Testing (partial execution of the Acceptance Plan) in Region One at the same 
time that system installation activities were still on-going in Region Two.   
 
Installation of the AirTrain is substantially complete in Region One and the period from now 
through opening day has been reserved primarily for system acceptance testing and verification 
activities, as specified in the original contract documents.  During this period, all AirTrain 
equipment will be tested for compliance with contract specifications.  This period is divided into 
several subphases as follows:  static testing, dynamic testing, customer acceptance, and System 
Demonstration. 
 
Static Tests: 
 
Static testing is performed on all 38 vehicles in the fleet.  This is done to determine if the 
vehicles have any defects that should be corrected before the vehicles are put in motion.  Also 
during this period, Bombardier will begin to train the operations and maintenance personnel on 
how to operate the system.  Static testing includes such things as physical inspection of the 
vehicles, jacking and hoisting of the vehicles, operational tests of the vehicle air conditioners, 
wiring and breaker checks, lighting operation, operation of vehicle dynamic graphics and smoke 
detectors.  The conditions of the facilities will also be inspected.  The maintenance facility must 
be operational at this time, at least in the vehicle maintenance areas, as power must be available 
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in the maintenance facility to perform the static tests.  Station door operations will be verified 
during this period. 
 
Dynamic Tests 
 
During the dynamic test phase, it is critical that all construction in the defined test area be 
complete.  During this phase the vehicles will first be operated under manual control.  The 
operating envelope of the vehicle will be tested to ensure that no interferences exist when the 
vehicle is operated anywhere along the guideway.  The manual operators controls on the vehicle 
will be tested and checked.  Vehicles will be coupled and operated as a consist.  Once manual 
operation has been tested, the vehicles will be operated under automatic control.  All aspects of 
automatic control will be tested.  The system will be operated in all normal modes and all 
reduced service modes.  Emergency brakes will be tested and vehicle alarms will also be tested 
under this scenario.  Once the system has been thoroughly tested under both static conditions and 
dynamic operation, the customer acceptance tests will be conducted. 
 
Customer Acceptance Testing: 
 
The customer acceptance testing period requires Bombardier to verify for the City of San 
Francisco that the system is fully capable, both procedurally and technologically of satisfying the 
requirements of the system.  The AirTrain will be operated in simulated revenue service, and the 
operators and maintenance personnel will be required to respond as they would in any operating 
conditions from normal operation to emergency operation.  Coordination with emergency 
response teams, such as police, fire department, and emergency medical personnel will be 
demonstrated during this period.  The operators will show that contract requirements such as 
train headways can be met, communication with passengers on vehicles can occur, and train 
operation can be regulated at by the Central Control room operator. Bombardier will demonstrate 
to the City that the AirTrain system is prepared to enter the System Demonstration phase. 
 
System Demonstration: 
 
During the System Demonstration phase, Bombardier will operate the system exactly as it will 
be operated after customer revenue service commences.  The vehicles will be weighted to 100% 
of "AW1" (the equivalaent of a fully loaded vehicle) for Peak periods, 75% of "AW1" for Base 
periods, and 50% of "AW1" for Off-Peak periods.  The vehicle will then be operated with the 
appropriate number of trains during each of these three operating periods, Peak, Base, and Off-
Peak.  During this demonstration, the system must achieve the specified availability over a 30-
day period.  If Bombardier is able to demonstrate this operation with no major downtime events 
and the proper availability over a 30-day period, the Certificate of Substantial Completion may 
be issued. 
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CONCLUSION: 
 
The San Francisco Airport AirTrain Project is progressing well.  It is a state-of-the-art transit 
system designed with intention of helping to improve air passenger mobility throughout the 
Landside portion of the San Francisco International Airport.  The AirTrain will be fully capable 
of providing the high standard of passenger service which will be required in this demanding 
environment. The construction and implementation of the AirTrain is proceeding on an 
aggressive schedule. 
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