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[Abstract]

The development of autopilot system and flight management system (FMS) equipment in today's aircraft navigation can be
attributed to the reduction of pilots' workload and the navigation safety. The effect of autopilot and FMS equipment is greater,
especially in heavy airport traffic or complicated of the departure. However, some airport specific departure procedures result in
an uncommanded turn event due to an error in the FMS, causing aircraft to deviate from the center line of the route. With most
departure procedures requiring area navigation (RNAV) operation, pilot situation awareness and corrective action are the only ways
to minimize aircraft deviation to maintain the safety of area navigation. Through analysis of the occurrence status of the
uncommended turn event by aircraft type, airport and flight phase, and comparative analysis of the survey results of foreign
airlines and the airlines self-reduction plan with the aircraft manufacturer's corrective action, it is intended to give implications for

the need for more fundamental measures to prevent recurrence of such events.

Key word : Flight safety, Flight management system (FMS), Standard instrument departure (SID), Lateral navigation
(LNAV), Uncommanded turn.
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Fig. 1. Uncommanded turn event navigation path (VIE).
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Table 1. Event section and deviation.

Year | FROM/TO |FLT Phase| Deviation Note
HND/GMP SID 1.10 nm
MNL/ICN | CRUISE 0.98 nm
VIE/ICN SID 126 nm | WW296—>WW286
GMP/HIN SID 0.33 nm
2017 VIE/ICN SID 0.83nm | WW296—>WW286
VIE/ICN SID 036nm | WW296—>WW286
VIE/ICN SID 032nm | WW296—>WW286
VIE/ICN SID 096nm | WW296—>WW286
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E 2. SEoH ARG (HE 209 2)
o|RET CHat B oRd Fof 9| (M134x zHE)

Table 2. Enforcement rules of the aviation safety act
(attachment 20-2) incident range subject to mandatory
reporting (related to article 134).

Classification Contents of incident

A. In the event that the separation minimum has not been
achieved or there was a concern that the separation
minimum may not be achieved, such as in any of the
following cases:

1) In the event of an airborne collision avoidance system
resolution (ACAS RA) of an aircraft has occurred.

2) A short-term conflict alert is displayed on the aircraft
monitoring equipment of the air traffic control
authority. However, this shall not apply to cases
where the air traffic controller have given
instructions to maintain the minimum separation
between the aircraft in accordance with the
regulations such as the aviation law etc., and the pilot

1. Inflight was confirmed to have complied to the instructions

B. In the event that the aircraft has not secured minimum
obstacle clearance(MOC) with the terrain, sea
surface, obstacles, etc. (Except in cases of serious
incidents)

C. In the case a flight has deviated from its route or
altitude etc. including the penetration into the
restricted or prohibited zones, without prior
authorization from the air traffic control authority.
However, temporary minor deviations from altitude or
route, within the permitted margin of error, are
excluded.
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OPERATIONS MANUAL BULLETIN

Subject: Uncommanded Turns When LNAY is in Use

Reason: To inform flight crews of the possibility of the airplane turning
prior to the active waypoint when LNAY is in use

Alrplane Effectivity : ALL

Should an uncommanded tum occur when using LNAY, select HDG SEL to
follow the flight plan, then perform a DIRECT TO to the waypoint that had
prematurely sequenced, Reengage LNAY as desired

J8| 5. Boeing Z=x|Ata (OMB, 15 DEC 2017)

Fig. 5. Boeing Corrective Actions (OMB, 15 DEC 2017).
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Fig. 6. occurrence type and corrective action.

[01/14] Did you heard about the event, called
“Uncommanded LNAV Turn”?

[02/14] Have you seen this kind of
“uncommanded LNAV Turn Events” in your
airline?
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Fig. 8. climb speed and horizontal distance after turn.

B COMPANY ADVISORY

1. 291AN20 15:00 - UFN
/[ RWY34R BEKLALA SID // .
TO PREVENT UN-COMMANDED TURN, INPUT SPEED 230KTS ON KAIII.
DO NOT ACCELERATE (MAINTAIN T/0 FLAP SPD) UNTIL 'PASSING' TORAM WPT.
MONITOR DEPARTURE TRACK CAREFULLY AFTER PASSING TORAM.
IF UN-COMMANDED TURN IS OCCURRED, REQ RADAR VECTOR.

RITT COADOL/20

T8 9. 3AL O|HIE ZAzidkoh
Fig. 9. Event mitigation measures.
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