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Section Summarv

ExcelAire is an FAA Certified Air Carrier, with regular and continuous oversight
by the FAA

ExcelAire provides on-demand air charter operations throughout the world:
International operations are a routine part of ExcelAire’s business

ExcelAire is a “top notch” company with low pilot and management tfurnover.
good screening of pilots prior to employment, sound financial condition. and
training consistent with Part 135 standards.

Joe Lepore and Jan Paladino are both experienced. professional pilots with
thousands of hours of flight time working for air carrier and air charter operations.
and as flight instructors

The pilots trained for weeks at FlightSafety International. the world’s premier
flight training institution, to obtain their type rating for the Legacy

The pilots completed their familiarization with the Legacy through flights both in
the United States and in Brazil with Embraer factory pilots

The Legacy is equipped with a TCAS system to alert the pilots about conflicting
traffic

The TCAS system will not provided warnings below 180 feet of altitude or if the
transponder of either aircraft is not operating
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An Air Traffic Controller's Werk Station

Radar Scope:
visually depicts air
traffic for the air
traffic contraoller.
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Aeronautical chart that
displays airways and
navigation waypoints.

Data strips that contain flight
progress information on
aircraft the controller is or
will be handling. In Brazil
and the United States, the
paper flight strips are now in
electronic format and are
displayed on a pertion of the
controller's radar scope.
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Section Summary

s At the time of the mid-air collision. N600XL and Gol Flight 1907 were operating under IFR
in controlled airspace.

e Both areraft were newly manufactured: the Legacy was delivered to ExcelAire on
September 28, 2006 and Gol received the B737 earlier that month.

e Embraer filed the flight plan for N600XL, and the information contained therein was
prepared by Universal Weather and Aviation. Inc.

e Prior to departure. the Legacy’s pilots conducted a thorough preflight check of the Legacy.
and the erew verified that all systems, including the transponder and TCAS. were functioning

properly.

e  ATC 1ssued an IFR departure clearance to NoOOXL, authorizing the aireraft to proceed to its
destination airport. Manaus (SBEG). and ¢limb to Flight Level 370 (37,000 feet).

o At 2:51 pm. loeal time. ATC cleared N60OXL to depart Sao Jose dos Campos (SBST).
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Section Summary

¢  ATC issued a series of “step climbs™ to N6OOXL during its departure climb from SBSJ, and
the erew of N6OOXL acknowledged and complied with all ATC clearances.

o At 2:57 pm. local time. N6OOXL made initial contact with Brasilia Center.

o  As NGOOXL was climbing. its position and altitude were displayed on the radar scope of the
Brasilia Center controller who was providing air traffic services to the flight.

e The target position symbol that represented N60OXL on the controller’s scope indicated that
the aireraft’s transponder was replying to interrogations from ATC’s surveillance radar.

* The data block for N60OXL provided the requisite information to the controller to provide air
traffic services to the flight and ensure proper separation from other aircratt.
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FIGURE 2

NE600XL on BS ACC Controller's Scope During Climb

| N6OOXL's
Legacy Target Data Block

Position Symbol

19 Sep 1006 - 18:00: 32
|

Coordinated Universal Time or “Zulu” Time {designated "UTC" or simply "Z"): a single
time standard for aviation that is based on the time at zero (0) degrees longitude,
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FIGURE 3

The Data Block Explained

— Altitude Status Indicator

Aircraft is climbing.

Aircraft is descending

Mode C data indicates aircraft is level at last assigned aititude.
Height-finding radar is estimating aircraft’s altitude.

Mode C altitude information is momentarily lost.

NGOOXL Call Sign

—_— —— : :
197 - 370 Flight Planned Altitude

I N I R

Current MODE C Altitude

Ground Speed ( X 10}- > 35 S017TW < ACC Sector ID
Leader Line [ ] =< i Scratch Pad Area
Vector Line (projected track)

-_—

D <« Target Position Symbol
____——r"‘.

& Transponder returns received by ATC surveillance radar.
Track Histories —— & + No transponder returns—primary target only.
Conflict alert
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depart or deviate from this altitude,

Section Summary

e ATC. by clearing the Legacy to maintain Flight Level 310, restricted NGOOXL's climb to
avoid a tratfic conflict with a jet that was southwest bound at Flight Level 320.

*  Once it was apparent to the controller that the tratfic conflict was resolved, the controller
cleared the Legacy to climb te Flight Level 370.

* The Legacy's crew complied with the clearance to climb and maintain Flight Level 370,

* Atno point after N60OXL leveled at Flight Level 370 did ATC command the aireraft to
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FIGURE 4

ATC Restricts N600XL's Climb to FL310 to Avoid Conflict With Southwest Bound Jet at FL320

TAM Flight
Proceeding southwest at FL320. Data block
shows aircraft level at this altitude.

NEGOOXL

Controller restricted N600OXL's climb to
FL310 for conflicting traffic. Data block
shows aircraft level at FL310 as assigned.
Scratchpad area reflects altitude restriction.

Clear of conflicting traffic.
| ATC subsequently issues clearance to
NB00XL to climb and maintain FL370.
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FIGURE 5

Data Block Shows N600XL Cruising at Assigned Altitude of FL370 Prior to Reaching Brasilia

Target position Vicinity of
symbol shows Brasilia VOR
NBO0XL's
transponder signal
received by ATC.

NEO0XL data block showed Mode C altitude of FL370 for

over thirty minutes prior to the aircraft reaching Brasilia.
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Section Summary

e At 18:55Z. approximately two minutes prior to the Legacy reaching Brasilia, the second line
of the data block for N60OXL changed to 370=360 to alert the controller that the planned
altitude after Brasilia was Flight Level 360,

s The change in the second line of the data block should have alse alerted the controller that
the altitude assignment of Flight Level 370 did not correlate for the track requirements after
the aireraft passed Brasilia and proceeded northwest on airway UZ6.

s Despite this information, ATC did not alter the Legacy’s altitude.

¢ The information contained in the electronic data strips for N60OXL and Gol Flight 1907
provided the controller with advance warning of an impending traffic conflict.

+ After the Legacy passed Brasilia, the data block continued to depict the aireraft level at Flight
Level 370, and ATC, which is responsible for altitude assignments in controlled airspace. did
not adjust the Legacy’s altitude.
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FIGURE 6

Vicinity of
| Brasilia VOR

Data block alerts controller that FL360 is ATC approved altitude after NGOOXL crosses Brasilia

VOR.

Mode C altitude shows N600XL at its last assigned altitude of FL370.

Since the accident, it has been recommended that ATC software be modified to prevent the
retention of flight plan altitude information in the data block because it frequently conflicts with the

ATC altitude clearance, as it did here.
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FIGURE 7

Vicinity of
-| Brasilia VOR.

» ATC cleared Legacy to maintain FL270, but data block signifies that altitude for route
segment is FL360.

# Legacy cannot change altitude on its own or follow flight plan altitudes—ATC must
issue a clearance for N600XL to change altitudes.

7 Toleave the Legacy at FL370 would, as the next section discusses, require coordination to
avoid a conflict with Gol Flight 1907 because the electronic data strip for the Gol flight
revealed that it was proceeding in the opposite direclion at the same alfitude.
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FIGURE 8

N600XL's Electronic Data Strip (with Portions Highlighted)

N6OOXL AZ  BRS 1524504829W TERES NABOL
SBSJ 4A574 1855 1900 1933 1954
1751 E145M 360 360 360 380 380 380
SBEG NO540
125.05 H-PCL

UZ6 UZ6 OPR/EXCELAIRE RME/AVODAC 286 S0O7
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FIGURE 9
Gol Flight 1907's Electronic Data Strip (with Portions Highlighted)
GLO1907 AY NABOL TERES
SBEG AGS42 1959 2020
B738M 370 370
SBBR NO4350
UZ6 UZéa RMEK/ARR BR2010
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Section Summary

e At 19:02Z. fifty five minutes prior to the collision, ATC ceased receiving the Legacy’s
transponder signal.

e Inthe event of loss of transponder signal, the controller is required to immediately notify the
pilots of the aireraft and inform the next control position. or the entity responsible for the
adjacent airspace.

e Here. the crew of NOOOXL was never informed by the controller that ATC s surveillance
radar was no longer receiving replies from the aireraft’s transponder,

e The controller also failed to inform other controllers of the loss of transponder signal or
coordinate with Amazonica Center or his relief to ensure that N600XL was properly
separated from other traffic,

e The radar scope updated every ten seconds, providing the controllers over 300 visual
warnings of the need to take action.

e Separation of the Legacy from other aireraft should have been a eritical consideration shortly
after the height-finding radar began providing inaccurate and erronecus estimates of the
Legacy’s altitude.

¢ The electronic data strip for Gol Flight 1907 was also visible to the controller, and the
information contained therein should have prompted the controller to take immediate action.

s  ATC should have cleared the Legacy to maintain an altitude at or below Flight Level 350 or
at or above Flight Level 390 at least ten minutes prior to the time N60OXL and Gol Flight
1907 were estimated to pass one another on UZ6.

e Alternatively. ATC could have attempted to coordinate an altitude change for Gol Flight
1907 to ensure adequate non-radar separation. In this case, neither precaution was taken.
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FIGURE 10

19:02Z: ATC Radar Scope Reveals Loss of the Legacy’s Transponder

Mo transponder signal: Controller is required to
initiate contact with NB0OOXL, but fails to do so.
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FIGURE 11

Sample of Estimated Altitudes Supplied by Height-Finding Radar After Loss of Transponder
Signal at 19:02Z

19:07:482

Controller action required:
the height-finding radar has
erroneously estimated the
Legacy to be flying at 34,400
feet. FDR analysis confirmed
the Legacy was at FL370.

Just 10 seconds after the height-
finding radar estimated the Legacy
at 34 400 feet, the height-finding
radar estimated the Legacy’'s altitude
nearly three-thousand feet higher, at
37 200 feet. This indication, like the
previcus one, should have alerted
the controller to initiate contact with
the Legacy to confirm its actual
altitude and ensure that it was
properly separated from other traffic.

19:08:287

Height-finding radar erroneously
estimated the Legacy at 33,300 feet.
This is the lowest estimated altitude
from the height-finding radar and
nearly four-thousand feet from the
Legacy's actual altitude of FL370,
Precise control of aircraft in RVSM
airspace, where vertical separation
is reduced to 1.000 feet, is critically
impaortant.

19:21:082

Height-finding radar continues to
provide erroneous information about
the Legacy's altitude. Here, the
Legacy is estimated at 39,000 feet—
two thousand feet above its actual
altitude. Subsequent FDR analysis
confirmed the Legacy was at FL370.

TAM3541

390=390
44 S07 ™
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FIGURE 12

Missed Opportunities:

) # S# #
) )% !

Information Available to ATC Forty-Five Minutes Prior to the Collision That Could Have Prevented

GOL 1907
—® estimating
NABOL at
19:58Z2

NEDOXL
—» estimating
NABOL at
19:542

This Accident

L~ 18:15Z
Approximately 45
minutes prior to the
accident, Brasilia
Center has
electronic data sirip
on Gol Flight 1907,
(The scope already
shows NEOOXL's
strip.) The:
information in these
strips should have
been used by
controllers to ensure
proper separation
between both
aircraft
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19:57Z
Approximate location
of mid-air collision

Line is a geographic
representation of
period that it was
apparent to ATC that
radar was nof receiving
Legacy’s fransponder.

Radar scope |
updates every ten I
seconds, which |
means that the |
controllers were I
presented with |
visual warnings I
to take action |
over 300 times |
from the loss of :
transponder signal |
to the collision. I

19:02Z

Approximate location
of loss of
transpender signal

Vicinity of
Brasilia YOR
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Section Summary

The air traffic workload in Sector 7 was light and the complexity was low. leaving ATC with
ample opportunity to take action in response to the cessation of transponder replies from the
Legacy at 19:027 and thereafter.

During the approximately twenty-five minutes preceding the collision, ATC failed to ensure
that the Legacy copied or acknowledged the transmissions to change frequencies.

At 19:31Z, the target position symbol for the Legacy disappeared from the controller’s scope,
meaning that radar contact was lost with N6OOXL.,

Even though only a target position symbol momentarily reappearsd in the approximate
position where the Legacy would have been, ATC should have taken action to attempt to
identify this target.

These errors were compounded because the northwestern portion of Sector 7 1s an area where
loss of radar contact routinely occurs, and, with the eventual loss of the primary target
position that likely represented the Legacy, ATC should have. at a minimum, protected the
altitudes from Flight Levels 360 through 380 on UZ6.
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FIGURE 13

19:31Z: Radar Contact Lost with N600XL.
The Target Position Symbol and Data Block for the Legacy Disappear From Brasilia Center’s
Radar Scope in One Radar Sweep.
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FIGURE 14

Sequence of Events From the Controller’'s Perspective (19:34Z through 19:41Z)

19:347
Controller action required to identify target

position symbol. only primary radar
symbal “+" with vector line reappears
southeast of TERES at this time. There is
no altitude information displayed.

19:387
Controller action required: unverified and

unidentified primary symbol disappears
from radar scope in this vicinity.

19:40Z

Controller action again required because
unidentified primary target position symbol
reappears northwest of TERES.

19412

Unidentified target position symbol
disappears from radar scope. Brasilia
Center radar does not subsequently
detect a primary or secondary radar return
that could potentially be associated with

NBDOXL.
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Section Summary

»  Amazonica Center cleared Gol Flight 1907 to maintain Flight Level 370 as a cruising altitude
on UZG to Brasilia.

» This was the same altitude at which N6OOXL was proceeding. but in the opposite direction
along the airway.

* Brasilia Center did not inform Amazonica Center that Brasilia Center was not receiving
transponder replies from N60OXL as it proceeded northwest along UZ6 and that radar
contact was lost with the aireraft.

» DBrasilia Center also erroneously changed the altitude in N60OOXLs electronic data strip to
Flight Level 360—an altitude to which the awrcraft was never cleared.

e These errors. in turn. caused the Amazonica Center controller to believe that there was no
traffic confliet between Gol Flight 1907 and N60OXL.,

* The Amazonica Center controller erred when he represented to Brasilia Center that he had
identified NGOOXL because there was no transponder signal from the aircraft and the primary
return would not have meluded accurate information about the Legacy’s actual altitude,
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Section Summary

. Embraer experienced problems with the Radio Management Unit (EMLT),
Comnmunications Unit (RCZ) and Flight Management Svstem Computer (FMS)
on the Legacy prior to its delivery to ExcelAire.

- The BEMU had failed on two other aircraft before it was installed in N600XT.

- The RCZ, which includes the transponder module, was rejected from one other
aircraft before it was installed in NaOOXL.

. The FMS failed twice during production flights due to faulty connectors, which
were found just two days prior to the accident.

. Examination of select avionics components have found installation errors and
unexplained faults. More testing 1s required.
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Date

Aircrafe

Problem Description

05/09/2000

ENMB143

6255-BOS- DURING TAXI CREW EEPOETS TCAS FATTED.
MAINTENANCE INSPECTED AND EBEPLACED RIGHT TAT
FROEE.

1Ov03/2001

ENMBI3ZER

CLE FLIGHT NE 3599 CEEW REPORTED THAT THE NUMBER 1
TRANSPONDER. WO MODE "C". NUMBEE. 2 TRANSPONDEE
ATREADY ON MEL ERETURNED TO CLE AND LANDED
WITHOUT INCIDENT. MAINTENANCE INSPECTED., AND
FEMOVED AND EEPIACED THE NUMEER 1 TEANSPONDER.
SYSTEM OPERATIONAI CHECES GOOD. AIRCRAFT WAS
EELEASED TO SERVICE.

03/21/2002

EMBI33ER

CLE FLIGHT 3000 THE CREW REPORTED SHORTLY AFTER
TAKFOFF THERE WAS A TIGHT SMELL OF ELECTRICAL
SMOEE AND BOTH TRANSPONDERS STOPPED WOREING.
MAINTENANCE INSPECTED REIATED TWIRING AND
PERFORMED OPERATIONAL CHECES OF THE SYSTEM. NO

DEFECTS WERE FOUND. THE AIRCRAFT WAS RELEASED FOR
SERVICE.
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