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Safety summary

What happened

At 1345 Central Standard Time on 2 October 2012, a loss of separation (LOS) occurred between
a descending Boeing 717 aircraft, registered VH-NXQ (NXQ), operating a scheduled passenger
service from Alice Springs to Darwin, Northern Territory, and a climbing Boeing 737, registered
VH-VXM (VXM), operating a scheduled passenger service from Darwin to Melbourne, Victoria.
The LOS occurred about 14 NM (26 km) south of Darwin, and the aircraft were under the
jurisdiction of Department of Defence air traffic control (ATC) at the time of the occurrence.

Prior to the LOS, a predicted conflict alert was activated within the Australian Defence Air Traffic
System (ADATS). After a short delay, the Approach controller instructed V X M6é s cfeWw o gtdpt
their climb at 9,000 ft. N X Q @light crew advised the controller of conflicting traffic below them and
the controller instructed them to maintain 10,000 ft. Separation between the aircraft reduced to
about 900 ft vertically as NXQ passed directly overhead VXM on a crossing track. The required
separation standards were either 1,000 ft vertical separation or 3 NM (5.6 km) radar separation.

What the ATSB found

The ATSB determined that an already-assigned transponder code was allocated to the 717 in

ADATS, which resulted in the 7176s call sign being i
overflying aircraft that was in the general proximity of the 717. Manual processes to check the

assigned transponder code with the code listed in ADATS were not conducted effectively. Due to

local contextual factors and confirmation bias, the Darwin Approach controller and Approach

Supervisor assumed that the radar return labelled as NXQ was correct, and they did not identify

the error until after the conflict alert activated.

The ATSBi denti fied safety issues r el (@boDiggsciintmlstorhe Depart
ensuring transponder code changes were processed correctly, the expectancy in the Darwin

approach environment about the relevance of radar returns with a limited data block, the risk

assessment and review processes for the introduction of new equipment, and refresher training

for compromised separation recovery actions.

What's been done as a result

The DoD issued a Safety Advisory to highlight to controllers the importance of the appropriate and
timely actioning of all messages sent to the ADATS Problem Message Queue, for Planner
controllers to confirm that correct transponder codes are allocated in the ADATS flight plan and to
reinforce to controllers to take immediate action on all conflict alert and predicted conflict alert
alarms. Following a September 2013 DoD review of the Comsoft Aeronautical Data Access
System and its associated impact on the Planner role, Flight Data Operators have been
introduced at a number of Defence air traffic control establishments to reduce workload in the
Planner position.

The ATSB is not satisfied that the DoD has adequately addressed the safety issues regarding the
provision of refresher training to air traffic controllers for the scanning of green radar returns and in
compromised separation recovery requirements and techniques. As a result, the ATSB has made
formal recommendations to the DoD to take further safety action on these issues.

Safety message

The ATSB reminds operational personnel such as controllers of the problems associated with
confirmation bias when dealing with unusual situations and the importance of searching for
anomalous indicators in such situations. The ATSB also reminds high-reliability organisations



such as air traffic services providers that, even though they may have multiple levels of risk control
in place to reduce safety risk, these controls need to be regularly evaluated to ensure that they are
effective.
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The occurrence

Introduction

At 1344:43 Central Standard Time® on 2 October 2012, a loss of separation (LOS)® occurred
14.2 NM (26.3 km) south of Darwin, Northern Territory under the jurisdiction of Department of
Defence (DoD) air traffic control (ATC). The two aircraft involved were:

1 a Boeing Company 717-200 aircraft, registered VH-NXQ (NXQ), operating a scheduled
passenger service from Alice Springs to Darwin, Northern Territory, which was descending
towards Darwin

1 a Boeing Company 737-838 aircraft, registered VH-VXM (VXM), operating a scheduled
passenger service from Darwin to Melbourne, Victoria, which was climbing after take-off.

A key aspect of the occurrence was that Darwin ATC personnel misinterpreted another aircraft as
the 717 on their radar display (see Transfer of the 717 to Darwin Approach). This other aircraft
was a military C130 Hercules (C130), operating a flight from Richmond, New South Wales, to Dili,
Timor-Leste.

The main events associated with the occurrence, prior to the transfer of control jurisdiction for the
717 to Darwin ATC, are summarised in Figure 1 and are explained in more detail in the sections
that follow.

Figure 1. Summary of events prior to transfer of control jurisdiction for the Boeing 717

06:00 <
06:20
06:36 . .
©130 flight plan submitted 717 flight plan submitted
06:45 07:00 —
C130 assigned transponder code 1546
07:58
C130 departed Richmond
uctuuT—
09:00
09:26
C130 entered the Brisbane FIR
09:56 S
TAAATS released code 1546 11:05
for reallocation in Melbourne FIR ’ N :
Darwin Approach CADAS printed
flight progress strip for the 717
11:00 o
11:20
717 assigned transponder code 1546
13:05 12:06
BNE Centre cleared C130 direct to CURLY o 717 departed Alice Springs
(displayed with 717's call sign in ADATS) — 12:06
717 assigned new code 3232 in TAAATS
13:09
! Darwin Planner received verbal coordination on 717
— 13:00 3 (included code 3232, ADATS not updated))
Runway change at Darwin from runway 11 to 29 13:23
VXM planned as the last aircraft to depart off runway 11 TAAATS sent ‘estimate’ message for 717 to ADATS
(included code 3232, ADATS not updated)
13:37 13:36

VXM cleared to depart Darwin to FL 130 BNE Centre cleared 717 direct to Darwin and descend FL 140

(displayed without call sign in ADATS)

Source: ATSB

1 Central Standard Time (CST) was Coordinated Universal Time (UTC) + 9.30 hours.
2 Controlled aircraft should be kept apart by at least a defined separation standard. If the relevant separation standard is
infringed, this constitutes a loss of separation (LOS).



Flight planning

At 0620 on 2 October 2012, a flight plan was submitted fort h e  Flightfitorm Alice Springs to
Darwin. The flight was planned to commence within the civilian-controlled airspace within the
Melbourne Flight Information Region (FIR)3 before entering the Brisbane FIR (Figure 2). The
aircraft was scheduled to depart at 1205. The flight plan was disseminated to the civilian air traffic
ser vi ces cpmpater systeenr ThesAustralian Advanced Air Traffic System (TAAATS), and
the DoD& ATC computer system, the Australian Defence Air Traffic System (ADATS).

Figure 2: 717 flight planned route
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Source: Jeppesen. Image modified by the ATSB.

At 0636, a flight plan was submitted for the C1306 flight from Richmond to Dili. The flight was

planned to enter civilian-controlled airspace within the Melbourne FIR before transiting through the

Brisbane FIR into the foreign controlled Ujung Pandang FIR (Figure 3). Within the Brisbane FIR,

the flight was planned to transit at high level overhead Darwin under civil ATC jurisdiction (that is,

the jurisdiction of controllers from Ai r s er v i ¢ e Brisbane £e¢ntred. It waa ifosplanned to

descend into Darwin military controlled airspace en route to its destination, and therefore Darwin

ATC did not receive a copy of the C1306s flight plan

3 Airspace of defined dimensions within which flight information service and alerting service are provided.



Figure 3: C130 flight planned route
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Source: Jeppesen. Image modified by the ATSB.

Transponder code assignment

At 0645 (45 minutes before the scheduled departure time), TAAATS automatically assigned the
C130 a discrete Secondary Surveillance Radar (SSR) transponder4 code® d5466from the
available bank of codes within the system. The C130 departed at 0758 and entered the airspace
within the Melbourne FIR.

At 0926, the C130 transited into the Brisbane FIR. Although there was no radar coverage in that
area and the aircraft was subject to procedural ATC services, the C130 remained assigned with
and squawking6 the transponder code A 54606 As the aircraft was no longer operating within the
Melbourne FIR, 30 minutes later (at 0956), TAAATS automatically released code d5466for
reallocation to aircraft operating within the Melbourne FIR.

At 1105, the Comsoft Aeronautical Data Access System (CADAS) located in the Darwin ATC
Approach room printed a paper flight progress strip (FPS) for the 717 for use by Darwin Approach

A receiver/transmitter fitted to an aircraft which will generate a reply signal upon proper interrogation; the interrogation
and reply being on different frequencies.

The number assigned to a particular multiple-pulse reply signal transmitted by a transponder in Mode A or Mode C.
Transmission of a four digit number sent out by the

aircraftods



ATC. As the time was morethan45mi nut es prior to the aircraftéds

had not allocated the aircraft a transponder code and therefore no code appeared on the FPS.

At 1120, TAAATS allocated the 717 a transponder code of A54606(the code previously allocated to
the C130) from the codes available for the Melbourne FIR. As part of that process, TAAATS
generated a system 6 ¢ h a messade stating the assigned code. This message was
disseminated within TAAATS and externally to ADATS and the CADAS in Darwin ATC.

At 1206, the 717 departed Alice Springs, squawking the assigned code d5466 TAAATS
automatically identified that the aircraft would enter the Brisbane FIR and that there was already
an aircraft using the transponder code d5466within that partition (that is, the C130). As a result,
TAAATS allocated an amended transponder code of 82326for the 717, and an automatic internal
system message was generated to update the a i r c flightfplarbdstails in TAAATS. That system
message was not disseminated externally to ADATS or the CADAS in Darwin ATC. Civil ATC
advised the 717 flight crew of the amended transponder code, and the crew selected transponder
code 6323256

Flights to Darwin

At about 1305, when the C130 was 199 NM (369 km) south-east of Darwin at flight level (FL)7
260, Brisbane Centre re-cleared the aircraft direct to position CURLY, which was located 150 NM
(278 km) north-west of Darwin. With the amended tracking, the C130 would no longer fly
overhead Darwin, but pass to the south-west (Figure 4).

At 1309:44, a Brisbane Centre controller provided verbal coordination to the Darwin Approach
Planner (PLN) controller for three aircraft tracking to Darwin. The coordination was conducted in
accordance with local ATC instructions and included an estimated arrival time for the 717 and the
aircraftos assigned transponder code 032bcd.
aware that there had been a transponder code change associated with the 717, and therefore did
not advise the PLN controller that there had been a change. The PLN controller annotated the
code 632326 on the print ed vdrfiptBattheaccode cometatedrtd tiat
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(see Figure 6).
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At 1323, TAAATS automatically provided a system Oest

CADAS in Darwin stating the time that the 717 would be at the boundary between civilian and

Darwin ATCai r space. That message included the aircraftods

departure. Due to an aspect of the message format (see System messaging), ADATS did not
automatically process the message and it was

tr

Queued for processing by the Darwin PLN control

information contained in the message, including the transponder code, before they deleted it.

7 Ataltitudes above 10,000 ftinAustra | i a, an aircraftés hei ghtoasabighMesel (AL an
FL 260 equates to 26,000 ft.
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Figure 4: C130 amended route at 1305:29 (TAAATS display)

Darwin

C130
/2605260 28
WPDL €303 I
26
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Change of duty runway

Initially the 717 and another Boeing 737, registered VH-YVA® (YVA), were planned to track for

runway 11 at Darwin via a Standard Terminal Arrival Route (STAR), with YVA positioned about

3 minutes behind the 717. At about 1336, the Darwin Approach Supervisor (ASPR) received a

phone call from the Darwin Tower Supervisor advising that there had been a variation in wind

direction that favoured a change in operations from runway 11 to runway 29. The ASPR looked at

the Approach long-range display, observedtheai r cr aft | abell ed as ONXQ6 to t
and told the Tower Supervisor that the 717 would be the first aircraft to land on runway 29, after

the current sequence of aircraft departures from runway 11 was completed. VXM was to be the

last departure off runway 11.

After instructing the PLN controller to advise Brisbane Centre of the runway change, the ASPR

coordinated directly with Brisbane Centre for the 717 to be re-cleared direct to Darwin and YVA to

track via a STAR for runway 29, in order to de-conflictthetwoi nbound aircraft with VXN
departure track. At 1336: 33 Brisbane Centre advised the 71706s
to Darwin and to descend to FL 140.

The ASPR later reported that they had not considered the tracking and position of the radar
return, labelled as NXQ, to be abnormal for the 717 as at that time of year weather diversions
were becoming more frequent. They assumed that the 7176 s  p o [eft of its ftight-planned
route, and its reduced groundspeed were related to the flight crew diverting around weather while
under the jurisdiction of Brisbane Centre. The ASPR reported that they advised the APR controller

8 YVA was operating a scheduled passenger service from Sydney, New South Wales, to Darwin.
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that the 717 appeared to be tracking around weather. They also told the APR controller that
coordination had been completed for the 717 to track direct to Darwin and YVA to track via a
STAR.

At 1337:27, the APR controller issued departure instructions to Darwin Tower for VXM, with
clearance for the aircraft to climb to FL 130.

Transfer of the 717 to Darwin Approach

The main events after the transfer of control jurisdiction for the 717 to Darwin Approach are
summarised in Figure 5 and are explained in more detail in the sections that follow.

Figure 5: Events following the transfer of the 717 to Darwin Approach

13:38 13:38:02
Control jurisdiction for the 717 transferred to Darwin Approach
13:38:27
13:39:17 13:39 - Darwin Approach clear 717 to 10,000 ft direct to Darwin
Control jurisdiction for YVA transferred to Darwin Approach
Darwin Approach clear YVA to descend to 10,000 ft
13:40
13:42:13
13:41:01 717 crew request 'an extra ten miles';
VXM departs from runway 11 Darwin Approach approve and instruct crew
to track direct to Darwin ‘once clear of the weather'
S 13:42:22
13:41:50 717 crew request further descent
Darwin Approach instruct VXM crew to turn
onto a heading of 170° 13:42:27
13:42 Darwin Approach query 717's level,
crew reply at 10,500 ft,
Approach advise they are FL 260 on radar
and to remain at 10,000 ft
13:44:05 13:42:32
ADATS Predicted Conflict Alert activates 13:43 Darwin Approach provide 717 crew with QNH 1012,
(VXM 7,700 ft and climbing; confirm with crew that 717 is maintaining 10,000 ft
717 at 9,900 ft and level)
13:43.57
13:44:20 Darwin Approach c!egr 717 to descgnd
. L T334 =] to 7,000 ft when within 40 NM Darwin,
Darwin Approagh instruct VXM crew crew report they are 18 NM Darwin and commencing descent
to stop climb at 9,000 ft
(crew receive TCAS TA at about same time) 13:44:32
717 crew advise Darwin Approach there is traffic beneath them
13:44:43 (had not commenced descent due to traffic)
Loss of separation between 717 and VXM 4
13:44:36
13:44:53 Darwin Approach instruct 717 crew to stop descent at 10,000 ft
717 (10,000 ft) passes overhead VXM (9,100 ft)
13:44:58 13:45:00

717 crew advise Darwin Approach their transponder code is 3232,

Separation between NXQ and VXM re-established Gy 2
Approach advise ‘| do have you now

as VXM returns to 9,000 ft

Source: ATSB

At 1338:02, the Brisbane Centre controller handed over control jurisdiction of the 717 to the
Darwin APR controller. During the verbal radar handoff, the Brisbane Centre controller stated
6sout h e as t. The haadoff coosdindtiot @#s conducted by the Brisbane Centre
controller in accordance with documented coordination requirements established with Darwin
ATC. At that time, the 717 was 59 NM (109 km) to the south-east of Darwin descending through
FL 292, and the C130 was 56 NM (104 km) to the south of Darwin maintaining FL 260 (Figure 6).

As the radar return for the 717 was outside the 45 NM (83km)s et range of the APR pos|
main situation data display (SDD), the APR controller referred to the supplementary long-range

display to accept the transfer of control. The APR controller later reported that they observed the

radar return | abelled as O6NXQ6 south of Darwin and a
observed position and its expected position was due to the amended direct tracking instruction for

runway 29 coordinated by the ASPR. After consultation with the ASPR, it was decided that YVA

would be sequenced ahead of the 717, based on the perceived position of the 717 relative to an

approach to runway 29.

e



Figure 6: APR long-range display at 1337:57 on 100 NM (185 km) range
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Source: Department of Defence. Image modified by the ATSB.
Note: the range set on the APR situation data display at the time of the occurrence was 45 NM (83.3 km).

Loss of separation assurance

On first contact fr om t hhe ARRIcGnGoller dlebredd hte Ay vd® sat 133 8:
crew to descend to 10,000 ft and track direct to Darwin for an approach to runway 29. That

instruction resulted in a loss of separation assurance (LOSA)9 between the actual position of the

717 (56 NM south-east of Darwin) and VXM (issued climb to FL 130). Consistent with normal

practice, the controller also advised the flight crew of the Darwin QNH.*°

At 1339:17, the Brisbane Centre controller conducted a radar handoff of YVA, which was

sequenced about 15 NM (27 km) behind the 717 for arrival into Darwin and cleared to descend to

FL 140. Onfirst contact with YVAG s f I i ght ¢ r e w,advisdd themAdeRpeat avisdalr ol | er
approach to runway 29 and issued them clearance to descend to 10,000 ft.

Loss of separation assurance describes a situation where a separation standard existed but planned separation was
not provided or separation was inappropriately or inadequately planned.

Altimeter barometric pressure subscale setting to provide altimeter indication of height above mean seal level in that
area.

10



At 1341:01, VXM departed off runway 11 on climb to FL 130. On first contact with the APR
controller(at1341: 50), VXMés flight crew wer waheadingafd wi t h ar
170A for Oseparation with arrivalsé.

717 descent to 10,000 ft

At 1342:13, as the 717 was descending through FL 124 and positioned 29 NM (54 km) to the
south-east of Darwin, the crew requested 6 a n  &xnti rl ad@he APR controller responded by

clearingthe 717 crew 1I0NM (19km)6 1 eft of trackd with an instruction
track diredhet dPRacwhhodoll er reported that they perc
was to deviate around weather, as the aircraft labelled 6 NX Q6 was positioned |l eft of

expected track to Darwin. Atthattime, t he C130 ( mi 9 Wwas H4dNMIB2kin)tathe 6 NX Q0O
south-south west of Darwin, tracking in a north-westerly direction, and maintaining FL 260.

The 7176 fightcrewr ead back 6éone zero miles The¥Vl7flightnd r equest
crew later reported that they requested the extra distancet o assi st with the aircraft
profile, and that they had not reported any adverse weather to ATC.

At1342:27,in response to the flight chedRRicentralleeqgueriedst f or f u
the aircraftés flight | evel and the crew advised the
t h e TWisphaged altitude was FL 260, and they requested the flight crew to maintain 10,000 ft

andtorecyclet h e a i tramspoadert Thescontroller later said that at this time they thought

there was a problem with the altitude information provided bytheai r cr af t 6s transponder .
commented that they were not permitted to allow an aircraft to descend below 10,000 ft until it was

within 40 NM (74 km) of the airport, but thatit was not wunusual fosuchfl i ght cr e
descent prior to reaching 40 NM.

At this time (1343:02), the 717 (with no call sign in its label) was 23.2 NM (43 km) south-east of
Darwin, maintaining 10,000 ft, with a groundspeed of 390 kt. In aboutt he 71 d®<%1l oc k
position, at 15.7 NM (29 km), was VXM climbing through 4,600 ft with a groundspeed of 280 kt.
YVA was 38 NM (70 km) to the south-east of Darwin, descending through FL 130 with a
groundspeed of 410 kt. The C130 (mislabelled as NXQ) was 42.7 NM (79 km) south-south-west of
Darwin, maintaining FL 260, with a groundspeed of 290 kt (Figure 7).

At 1343:32, the APR controller advised the flight crew that the amended QNH was 1012. At

1343: 40, following acknowledgement of the amended Da
the APR controllerthat6i f we wer e 1%l[26 NMatcdflighe level [pauséEwve would have

had no chance .dlie ABRecontraller gpliet that théy understood that would be

problematic, but they were concerned that the aircraft still did not appear to have descended on

radar. They then asked the crew if they were still maintaining 10,000 ft, which the crew confirmed.

M The clock code is used to denote the direction of an aircraft or surface feature relative to the current heading of the

observero6s aircraft, expressed in terms of positiont on an anal o
observed abeam to the |l eft would be said to be at 9 o6clock.
Distance Measuring Equipment (DME) is a ground-based transponder station. A signal from an aircraft to the ground

station is used to calculate its distance from the ground station.

12



Figure 7. Position of aircraft on the ADATS situation data display at 1343:02
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Source: Department of Defence. Image modified by the ATSB.

At 1343:57, the APR controller provided the 717 flight crew with a conditional clearance that, when
the aircraft was within 40 NM (74 km) of Darwin, they were cleared to descend to 7,000 ft. The
crew advised that they were 18 NM (33 km) from Darwin and leaving 10,000 ft on descent to
7,000 ft. The three controllers all later reported that, as soon as the 717 flight crew stated that they
were at 18 NM, they knew something was wrong. At that time (1344:01), the 717 was 18.8 NM
(34.8 km) to the south of Darwin, VXM was 11 NM (20 km) south of Darwin, climbing through
7,600 ft, the C130 was 42 NM (77 km) to the south-west of Darwin at FL 260 and YVA was 33 NM
(60 km) south-south-east of Darwin, descending through 9,900 ft.

At 1344:05, the ADATS predicted conflict alert (PCA) function activated when there was 1,200 ft
and 7.4 NM (13.7 km) between VXM and the 717, with VXM climbing through 7,700 ft and the 717
at 9,900 ft (Figure 8). At about this time the radar return labelled as NXQ was within the 45 NM
83km) display range oohnSDbe APR controll erés

The APR controller reported that they thought the PCA was spurious so they initially disregarded

it. The ASPR reported that they were mentally processing the information from transmissions

bet ween the 7176s flight crewaamdrtalfa 68PR ecpoomnrttreadl Ipeors
when they saw the PCA activate between VXM and the r
response to the APR controller stating that it was a spurious alert, the ASPR instructed the APR

controller to stoptVXMbs 184i4mR0O0at the0@APR controller
crew to stop their climb at 9,000 ft, as the aircraf
alert was issued and no traffic information was passed.



Figure 8: Activation of the ADATS predicated conflict alert at 1344:05
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The flight crew of VXM later reported that, after departure, they observed an aircraft on their

Traffic Alert and Collision Avoidance System (TCAS)l?’a bout 10 NM (19 km) in their
position, about 2,000 ft above and descending. As VXM approached 8,700 ft, the flight crew

received a TCAS Traffic Advisory (TA)** alert at the same time that the APR controller issued the

revised altitude clearance of 9,000 ft. VXMo6s flight
APR controller confirmed. The flight crew confirmed the clearance and then entered 9,000 ft into

the aircraftoés fém. ght management syst

The flight crew of the 717 later reported that they were about to commence their descent from
10,000 ft when they noted that there was proximity traffic on their TCAS display and they
immediately acquired that traffic visually. The flight crew then received a TCAS TA alert, and they
observed an aircraftintheir2 od6cl ock posi Atil3432,da he dAlightoddsi n g .
informed the controller that there was traffic 1,000 ft beneath their aircraft. The controller

instructed them to stop descent and maintain 10,000 ft. At that time, there was 3.6 NM (6.7 km)
and 1,400 ft between the 717 and VXM as VXM was still at 8,600 ft on radar and the 717
maintained 10,000 ft.

Loss of separation

At 1344:43, VXM climbed to 9,100 ft, as the flight crewwereuna bl e t o arrest the airecr
with the limited notice provided by ATC. The 717 remained at 10,000 ft. The aircraft were 1.3 NM

(2.4 km) and 900 ft apart, with VXM positioned 14.2 NM (26.3 km) south of Darwin (Figure 9). The

groundspeeds of both aircraft were 310 kt. As the required separation standards were either

13 Traffic alert and collision avoidance system (TCAS) is an aircraft collision avoidance system. It monitors the airspace

around an aircraft for other aircraft equipped with a corresponding active transponder and gives warning of possible
collision risks.

Traffic alert and collision avoidance system Traffic Advisory (TA)-when a TA is issued, pilots are instructed to initiate a
visual search for the traffic causing the TA.
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1,000 ft vertical separation or 3 NM (5.6 km) radar separation, there was a LOS. At 1344:45, the
ADATS PCA changed to a conflict alert (CA).

Figure 9: Loss of separation at 1344:43 (TAAATS data)
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Source: Airservices Australia. Image modified by the ATSB.

As the LOS situation continued, the APR controller askedt h e  7ligh? odewv to advise their

position, and the crew responded that they were directly above another aircraft. The controller

then advised them that O6youdve |just tphoep pialithf dusp on our
return was positioned 40 NM (74 km) from Darwin. At that time (1344:50), the 717 was 15 NM

(27.8 km) south of Darwin and 0.6 NM (1.1 km) and 900 ft from VXM.

At 1344:53, the 717 passed directly overhead VXM on a crossing track with 900 ft between the
aircraft. Shortly after (1344:58), the vertical separation standard was re-established as VXM had
descended to 9,000 ft. At that time, the distance between the aircraft was 1.5 NM (2.8 km) and
increasing. The ADATS CA transitioned back to a PCA at 1344:55 and the PCA deactivated at
about 1345:05.

At 1345:00,t h e TFligh? odesv advised that they were 15 NM (27.8 km) from Darwin and

squawking their assigned transponder code of 82326 The controller respondedwi t h 6r oger | do
have you nowd Afterthe 7176 s f Il i ght crew i nformed the APR control
squawking code 32326 the ASPR checked the FPS for the 717 and saw that it was annotated

with that code. The ASPR then checked ADATS, which revealed a transponder code mismatch for

the 717 and the overflying C130 aircraft. The ASPR then updated ADATS to correct the code

allocation for the 717 in the system.

u11a



Context

Air traffic services in Australia

In Australia, the Flight Information Region (FIR) is divided into the Melbourne and Brisbane FIRs

(Figure 3). Air traffic control (ATC) services within each FIR are provided by two air traffic services

providers. The bulk of controlled airspaceineachFIRi s under the jurisdiction
traffic services provider, Airservices Australia (Airservices). The Department of Defence (DoD)

provides tower and approach control services at a number of Australian Defence Force bases with

aerodrome facilities. Although their prime function is to provide a capability for controlling military

of

aircraft, DoD controllers provide air traffic servic

Townsville for all civil and military aircraft movements.'®

At the time of the occurrence, DoD was responsible for the provision of air traffic services at
Darwin. Darwin ATC comprised of Tower and Approach elements. Darwin Approach was

responsible for the provision of air traffic services in the Darwin control area, within a 40 NM
(74 km) radius of Darwin, up to and including FL 180, and the active Darwin restricted areas.

Australian Defence Air Traffic System

The Australian Defence Air Traffic System (ADATS) was the computer-based system used by the
DoD, including Darwin ATC. ADATS and The Australian Advanced Air Traffic System (TAAATS),
used by Airservices, operated independently of one another. There was limited communication
between the two systems in the form of system messaging through the Aeronautical Fixed
Telecommunications Network (AFTN).

Aircraft labels

In ADATS, aircraft with an active flight plan within that system were displayed as a white track and

had a fulldatablockl abel wi th t he atransponderfaltitdde and asystem-si gn, t he
calculated groundspeed. The cal | sign was correlated to the ai
call sign allocated to that code within ADATS).

Radar returns for aircraft without a flight plan in ADATS were displayed as a green track and had

alimited data block| abel with the aircraftés transponder code,

rcr

calcul ated groundspeed. Such a track was known col |l

observed in the Darwin Approach cell numerous times each day for aircraft operating within the
circuit area, low level operations outside of controlled airspace and over-flying aircraft.

Conflict alerting

The ADATS conflict alerting system was based on a predicted and/or actual reduction of the basic
separation standards used in Approach airspace; 1,000 ft vertical separation and/or 3 NM (5.6 km)
radar separation. When ADATS detected that the separation standards between two aircraft were
likely to be infringed, based on radar derived information, the predicted conflict alert (PCA)
function would activate. That resulted in an aural alert and the tracks and labels of the involved
aircraft being displayed in red, with a box around the label and a cross over the radar symbol. If
the conflict continued and the proximity between aircraft reduced to below the required horizontal
and/or vertical separation standards, the alert would escalate to a conflict alert (CA), also with an
aural component. As the ADATS conflict alerting system utilised radar derived data, both aircraft

15

44 Wing is the Royal Australian Air Force (RAAF) wing responsible for providing ATC services to the DoD. It directly
commands two squadrons, which in turn command 11 ATC flights located across the country at nine RAAF bases,
HMAS Albatross (Naval Air Station) and Oakey Army Aviation Centre.
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tracks coupled to an ADATS flight data record and those without a flight plan (green codes) were
subject to conflict alert processing.

At Darwin, ADATS conflict alerting was enabled for the volume of military controlled airspace from
3,500 ft to FL 180 and then the civilian controlled airspace above up to and including FL 240."
The CA parameters were set at 2.8 NM (5.2 km) horizontally and 750 ft vertically. The PCA would
activate 30 seconds prior to an aircraft infringing the 2.8 NM / 750 ft parameters. The ADATS
conflict alerting function was activated for Darwin ATC at the time of the occurrence, with alerting
for the circuit area airspace volume suppressed.

Darwin Approach

The Darwin Approach cell consisted of four positions: Approach Supervisor (ASPR), Approach
(APR) East, APR West and Planner (PLN). At the time of the occurrence, the APR East and APR
West positions were combined as the traffic levels and complexity did not meet the criteria
required for split operation.

Darwin Approach control position

The APR West console consisted of the main ADATS situational data display (SDD), flight data
display (FDD), long-range display, weather radar display, flight progress strip board,
communications facilities, portable electronic device (for the display of airport approach and
departure procedures and aircraft type information) and flight progress strip bay (Figure 10).

Figure 10: Darwin Approach Radar position console

Situation Data Display | Weather radar dip lay
WP ' . -

Flight progress strips

Source: Department of Defence. Image modified by the ATSB.

6 The upper limit of Darwin Approach airspace was FL 180 but the ADATS conflict alerting upper limit was set at FL 240

to include the portion of airspace in which descending aircraft transferred to Darwin Approach by Brisbane Centre were
operating.
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The SDD was a square, flat, high-resolution Barco screen. The local standing instructions did not
document the required default range to be displayed on the SDD. It was reported that the SDD
displayed range was dependant on individual APR controller preferences, but normally controllers
set their SDD at a range of 45 or 55 NM (83 or 102 km). On the day of the occurrence, the APR
controller had their SDD set at a range of 45 NM.

The long-range display provided a view of the ADATS display data for the Darwin airspace at a
range of 100 NM (185 km). It had not been part of the original console layout, but had been added
later due to the unique circular shape of the Darwin airspace not providing a spare area on the
SDD on which to have an auxiliary window set on an extended range. In addition, the SDD was
set at a range that did not enable controllers to view aircraft outside of their airspace without a
number of inputs to increase the range display. The long-range display was a low-resolution
screen situated to the right of the APR controller at a height, distance and resolution that was
inconsistent with that of the SDD. The DoD advised that the long-range display was intended to be
used only as a situational awareness tool and APR controllers were not to provide radar control
services using that display. Other DoD ATC units had an airspace design that enabled an auxiliary
window to be shown on their SDDs, and they were not equipped with long-range displays.

A number of Darwin-based controllers reported that due to the low resolution and screen position,

they found it difficult at times to see the details in aircraft labels on the long-range display. It was

also reported that they found it more effective to increase the range of the SDD to view aircraft

outside of their usual setting, as the targets and label details were more clearly defined. In

addition, if controllers had aircraft under their jurisdiction that were operating outside of their usual

SDD range, many but not all would increase the range on the SDD to ensure that those aircraft

were visible. ltwasi denti fi ed during the ATBS6s investigation
were using the long-range display to accept aircraft.

Darwin Planner position

The Darwin Approach PLN position required that controller to perform a number of roles including
ATC coordination, clearance delivery and flight data coordination.

The PLN position console consisted of communications facilities, flight progress strip bays and
board and surveillance equipment of an ADATS SDD and a lower fidelity long-range display. The
flight data equipment in the Darwin PLN position consisted of the ADATS FDD (Figure 11) and the
Comsoft Aeronautical Data Access System (CADAS)" terminal with flight progress strip (FPS)
printer (Figure 12).

The primary role of CADAS was to automate the transcription of FPSs. ADATS and CADAS
operated independently, and a number of Darwin-based controllers reported that the two systems
often operated with conflicting and incomplete information. The absence of integration between
the two systems required the PLN controller to manually interact with both, which included
completing, updating and correcting information on the CADAS strips and inputting and updating
data in ADATS.

The PLN controller was also responsible for processing messages in the ADATS Problem
Message Queue (PMQ). System messages sent via the AFTN that could not be automatically
processed by ADATS would enter the PMQ.

A CADAS terminal and printer was also located in Darwin Tower. In addition, CADAS was in operation in other Defence

ATC establishments.

14



ATSBiT AO-2012-131

Figure 11: Darwin Approach Planner position console

Source: Department of Defence. Image modified by the ATSB.

Figure 12: CADAS terminal and printer

Source: Department of Defence. Image modified by the ATSB.
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