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History of Major Activities

Date Activities
1. Received the occurrence notification
2123/14 2. Arrived in ASC office and prepared site survey equipment
3. To RCSS airport and waited for a charter flight
4. TNA cancelled the charter flight
On-Scene team
1. 11C provided the GE222 basic information and Day 1 plans
2. At the flight operation division of Magong airport,
checked the damaged conditions of CVR and FDR.
3. Performed the site survey task by Garmin 60CS and Sony
Camera (with GPS tag information)
4. Assisted system group in wreckage recovery, searched the
avionic devices (GPWS, QAR, MFC...)
5. Returned to Magong airport and arranged the flight to
Taipei
LAB team
7/24/14 |1. Prepared spare CVR(S200-0012-00) and FDR

(S800-3000-00)

€ Read A200S / F1000 Accident Investigation Kit
manual.

€ Read A200S / F1000 Accident Investigation Kit
manual.

€ Operated A200S / F1000 Accident Investigation Kit
and tore down the spare CVR and FDR to test
equipment.
2. Contacted Air Navigation and Weather Services (ANWS)
for MSTS information.
€ Processed the MSTS flight path.
€ Provided the KML and Excel data to group chairman.

3. Using digital camera and digital video to document the
damaged conditions of flight recorders (CVR, FDR, and
QAR).

4. Cleaned the QAR PCMCIA card and retrieved the QAR
data.

5. Dried QAR CF card by heater for 20mins at 55 degree C.




Date

Activities

Tore down damaged CVR and FDR.
Downloaded CVR and FDR data.

7125/14

Prepared the site survey and FDR readout status
information for AR and technical advisors.

Checked CVR recording length and time synchronization
with FDR.

According to TNA’s FDR database, checked the recorded
parameters step by step.

Drafted the CVR transcript (last 15 min).
Prepared the wreckage mapping for I1C.

7126/14

1. Prepared the site survey and FDR readout status

3.

information for AR and technical advisors.

Obtained the latest version of FDR database, and checked
it step by step.

Discussion with BEA investigator and compared the
readout parameters.

Confirmed time synchronization result, and used the ATC
time as common reference information.

Prepared the wreckage mapping for I1C.

7127114

1. Prepared the organization meeting material, and field

notes.

Discussed the first impact point issue with BEA
investigators.

Performed CVR spectrum analysis for the last 10 sec.
Discussion with BEA investigators and IIC.
Released GE222 FDR parameters to I1C and Capt. Pin.

7128/14

N =k W

Organization Meeting and group meeting.

Drafted CVR transcript and provided BEA two spectrum
charts, and checked parameter signs of the control
surfaces.

Decoded B7 647 QAR data, provided it to flight operation
group

Joint flight operation group to discuss FDR recorded
parameters and relevant settings on the instrument panel.
Printed ATR72-500/600 AQ poster of instrument panel for
flight operation group.




Date

Activities

7129/14

3.

Drafted CVR transcript more than last one hour. Checked
the signs of FDR parameters — control surfaces.

Discussion with BEA and performed double-integration of
acceleration data to validate and finalized the flight path.
Contacted National Land Surveying and Mapping Center
(NLSC) to request terrain information.

Processed UAV aerial photos, and superposed with flight
path and wreckage maps.

Validated the flight path by different methods.

7/130/14

1. Drafted CVR transcript up to one hour and 20mins.

Checked the signs of FDR parameters — FMA
lateral/vertical mode related parameters

Provided flight data of GE222, GE 220, and B7 647 to
Capt. Pin.

Plotted FMA lateral/vertical mode related parameters chart
to calculate vertical speed (IVVV) parameter.

Drafted CVR transcript up to one hour and 20mins.

1. Continued to draft CVR transcript.

2. Downloaded misplaced CVR audio data, 26mins SQ
recording.

7/31/14 |3. Superposed the Flight Path with Sat. image, aerial photos,
and wreckage maps.

4. Reconstructed the flight path and create the insight
animation for I1C.

1. Continued to draft CVR transcript

8/1/14 |2. Press conference

3. Finished CVR draft transcript

1. TNA Mr. Wu presented the FOQA operational procedures
and events detection for recorder and organization group
members. There were three cases that have been discussed
and selected for further application.

8/4/14 2. Joint discussion with weather group, Prof. Li.n of NTU and
NCDR’s meteorology team to request technical assistance
to reconstruct the 3D wind field.

3. Returned the copy of QAR raw data to TNA
4. Drafted CVR transcript, assisted by Capt. Yang from

Transasia Airways




Date

Activities

8/5/14

. Updated GE222 flight animation.
. Drafted CVR transcript, assisted by Capt. Yang from

TransAsia Airways.

. Used DEM and DSM data to evaluate the pressure altitude

and radio height.

. Discussion with IIC regarding BEA’s comment on the last

VHF key issue.

8/6/14

. Prepared time synchronization table (CVR-FDR-ATC)
. Worked with site-survey group to evaluate the altitude of

the GE222 flight path. Used the terrain data to correct the
radio altitude.

. Discussion with group members and IIC, to confirm the

time synchronization result, and evaluated the flight path
and impact conditions.

8/7/14

. Reviewed the vertical / lateral control inputs associated

with its attitude after autopilot disengagement in final
approach.

. Discussion with group members and IIC, to confirm the

aileron input and rudder deflection during the last 30 sec.

8/8/14

. Modified the 3D model of Insight animation, to change the

aircraft texture with TransAsia Logo.

. Received the office document from CAA, it covered the

MSTS data and accuracy report. Checked with previous
version,

8/11/14

. Discussion with group members, to finalize the SSCVR

transcript for the last one hour.

8/13/14

. Discussion with group members, to finalize the SSCVR

transcript for the whole flight.




I11. Factual Description

1.11 Flight recorders
1.11.1 Cockpit Voice Recorder
Recorder Description

The following Solid-State Cockpit Voice Recorder (SSCVR, or CVR thereafter)
was received by the ASC laboratory:

Manufacturer: L-3 Communications
Part Number: S200-0012-00
Serial Number: 00452

1.11.1.1 Details of Investigation

CVR Description

The aircraft was equipped with a L-3 Communications CVR, model A200S. The
CVR is capable of recording 2 hours of 2-channel standard quality cockpit audio,
and 30 minutes of 4-channel high quality cockpit audio. The 2-hour portion of
the recording is comprised of one channel from the Cockpit Area Microphone
(CAM), and one channel which combines the captain’s audio track, the first
officer’s track, and public announcement track. The 30-minute portion of the
recording contains 4 channels of audio: two channels from each flight crew, one
CAM channel, and the fourth channel from public announcement.

The CVR was recovered by the search and rescue team at XiXi village in the
night of July 23", and was later handover to the duty officer at Magong Airport.
The CVR was transported to the ASC Investigation Laboratory for disassembling
and readout on July 24"

CVR Damage and Disassembly

Upon the first inspection by ASC investigators, it was evident that the exterior of
the CVR sustained severe structural damage as a result of the impact, primarily
denting and deformation on the exterior of the case. The case did not appear to
have any punctures, fire, or other penetration traces. Per ASC standard damaged
recorder disassembly procedures, the dust cover was removed by cutting it away
from the steel crash case (Figure 1.11.1-1). The Crash Survival Memory Unit
(CSMU) was then removed from the CVR, and was found in good condition.

CVR Download and Readout

Following the A200S Accident Investigator’s Kit (AIK), provided by the
recorder manufacturer L-3 Communications, download operation of the recorder
involved in the accident was performed. From the AIK manual: “...The
Accident Investigator’s Software is largely the same as the normal A200S
Software except that it cannot write flash memory (record over data in memory)
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and its configuration adapts to the flash memory configuration it finds when it
powers up (30-minute configuration or 120-minute configuration). Therefore, a
Flash Crash Survivable Memory Unit (CSMU) from a recorder involved in an
accident can be connected to an Accident Investigator s Recorder without prior
knowledge of the configuration of the recorder that was present on the
aircraft...”

SSCVR Teardown (1)

CSMU

A200SAIK

< &L 4
SSCVR Teardown (2) SSCVR Download with another A200S

Figure 1.11.1-1 (a) Damaged SSCVR exterior view and its teardown; (b) Raw
data download as suggested in the A200S AIK

Detailed download procedures were as follows:

Step 1: Disassemble a good condition A200S CVR (in this case an “investigator’s
CVR” owned by ASC) to the extent required to access main processor of
the Printed Wiring Circuit (PWA).

Step 2: Remove U54 (shown in Figure 1.11.1-2) and install AIK Erasable
Programmable Read Only Memory(EPROM) in its place.

Step 3: Remove DC Power Supplies PS3 and PS4 to ensure absolute stored data
protection.

Step 4: Disconnect CSMU cable from main processor PWA, and connect the
CSMU involved in accident to main processor PWA (Figure 1.11.1-2).

Step 5: Connect Digital Audio Playback Unit (DAPU), the CVR and computer,
and power up. Wait 5 minutes before a display appears on the DAPU
(Figure 1.11.1-1).

Step 6: Download data.



L7A > )\

Figure 1.11.1-2 (a) Installation of AIK EPROM onto investigator’s A200S CVR
and, (b) Connect the CSMU from GE 222 SSCVR with the A200S

As the download completed, it was found that the first 25 min 57 sec of the
2-channels, standard quality recordings and the final 4 minutes of the 4-channel,
high quality recordings were both misplaced to the beginning of their tracks’,
respectively, which was suspected due to the crash impact. However, the audio
quality of each channel is either good or excellent, and is illustrated in the
following table (Table 1.11-1). Detailed definition of SSCVR audio quality is
available in Appendix 9-1 :

Table 1.11-1 SSCVR recording quality

Channel # Content/Source Recording Quality
1 Public Address, 3rd Crew Member Excellent
2 Captain Excellent
3 First Officer Excellent
4 Cockpit Area Microphone Good

Timing Synchronization and Correlation

Timing of the CVR recording was established by correlating the CVR events to
common events on the Flight Data Recorder (FDR) and then offsetting to the
timing system of Kaohsiung Approach. The entire air traffic equipment and
surveillance radar timing system are based on GPS Time, whose source is
provided by the National Time and Frequency Standard Laboratory,
Telecommunication Laboratories, Chunghwa Telecom Co., Ltd?.

Radio transmission made by the aircraft recorded throughout the flight were
correlated to the radio transmit microphone key parameter from the FDR. There
were two reference time on the FDR: (1) synchronization words no.1, no.2, no.3,
and no.4 repeated every 4 seconds, the total number of synchronization words is

1 Website http://www.stdtime.gov.tw/english/e-home.aspx.

2 Website http://www.stdtime.gov.tw/english/e-home.aspx.
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called Signal Reference Number (SRN); and (2) SSFDR recorded parameter
“UTC”. Once a correlation between CVR and FDR was established, CVR time
(now same as FDR time) was offset, according to the radio transmission events
made by the aircraft to Kaohsiung Approach, to correlate the recorder time to the
air traffic control time system. A time synchronization event listing can be found
in the following table 1.11-2:

Table 1.11-2 GE222 Time Synchronization

ATC Time FDR SRN FDR_ CVR Time Event Description
(UTC+8) UTC Time
17:45:40.1 123946 09:45:13.016 | 17:45:12.4 ATC communication
17:46:29.9 123996 09:46:03.016 | 17:46:02.3 ATC communication
17:49:43.2 124190 09:49:17.016 | 17:49:16.0 ATC communication
17:55:23.4 124530 09:54:57.016 | 17:54:55.8 ATC communication
17:56:23.4 124590 09:55:57.016 | 17:55:55.6 ATC communication
17:56:34.5 124601 09:56:08.016 | 17:56:06.7 ATC communication
18:48:29.1 127715 10:48:02.016 | 18:48:01.2 ATC communication
18:48:40.4 127726 10:48:13.016 | 18:48:12.6 ATC communication
19:01:08.4 128474 11:00:41.016 | 19:00:40.7 ATC communication
19:01:13.2 128479 11:00:46.016 | 19:00:45.5 ATC communication
Auto callout 500’
128714 11:04:41.188 | 19:04:41.3 FDR RA 504 ft
128749 11:05:16.391 | 19:05:16.4 AJ/P disengaged
128782 ATC communication
19:06:15.8 (128782.016) 11:05:49.016 | 19:05:48.1 (calling go-around)
128783 CVR stopped recordin
1906189 | oo sy | 110550883 | 19:05509 | Stosse o ding

FDR UTC + 28.0 seconds = ATC UTC
CVR UTC + 28.2 seconds = ATC UTC
1.11.1.2 CVR Transcript and Audio Spectrum

The SSCVR recording began when the same pair of crew was performing flight
GE 221 from Magong to Kaohsiung International Airport. The occurrence flight
portion began at 1739:09.5 local time and ended at 1906:18.9 local time. It
covered entire flight phases from pushback to final approach and the occurrence
happened. The transcript of the entire flight can be found in the Appendix 9-2.

Figure 1.11.1-3 presents a spectrogram that contains audio information from the
CAM track between 1906:08.8 and 1906:18.8. Both engine operated normally



prior to 1906:13.3 when the first unidentified sound was heard, and emitted noise
at 490 Hz, the frequency that propellers run near its full speed (Np = 100%).
After the end of that 1.5-second unidentified sound, the engine noise frequency
splitted into two (shown in yellow arrows) distinguished branches, where one
gradually decreased and the other one dropped to around 400 Hz immediately.
Both of them terminated when the second unidentified sound occurred at
1906:18.0. The trends matches the observation from FDR data that, engine #1 Np
dropped immediately right after the time when the first unidentified sound was
heard, and engine #2 slowed down gradually until the time when the second
unidentified sound was present.

L%

1906:13.3 1906:18.0

s UB s apsahE

B EERESE

1906-8.8 o n L [ 0.y 3 ERee 1906:18.8

Figurel.11.1-3 Spectrogram of the last 10-second CAM recording.

1.11.2 Flight Data Recorder

The aircraft was equipped with a L-3 Communications Solid-State Flight Data
Recorder (SSFDR, or FDR thereafter), part number S800-3000-00, and serial
number 00381. The FDR was recovered by the search and rescue team at XiXi
village in the night of July 23", and was later handover to the duty officer at
Magong Airport. The FDR was transported to the ASC Investigation Laboratory
for disassembling and readout on July 24™.

Disassembling and readout operation of the FDR were accomplished using the
standard hardware and software at ASC laboratory. These systems, including the
L-3 Communications F1000 Accident Investigator’s Kit (AIK), Read-Out
Support Equipment and Analysis Unit (ROSE), and Insight analysis software.
Section 1.11.3 describes detailed teardown and download procedures.

Data plots and tabular listings of each data parameter for the entire occurrence
flight are included in this report. The FDR recording contained about 35 hours 41
minutes and 7 seconds of data. The occurrence flight was the last flight of the
recording and its duration was 1 hour 27 minutes and 10 seconds.

According to the readout data, both recorders stopped recording at 1906:18.9.
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1.11.2.1 Description of Investigation
Recorder Description

Manufacturer: L-3 Communications
Part Number: S800-3000-00 (2X, 128 Words/sec )
Serial Number: 00381
Database Source: ATR, service letter no. ATR72-31-6010
The no. of Recorded Parameters: 180
Database List: Appendix 9-3
Recorder Examination, Disassembly, CSMU Removal and Preparation

Inspection of the FDR exterior was immediately conducted. The recorder’s dust
cover was removed by cutting it away from the steel crash case using pneumatic
tools. The crash case exhibited some evidence of impact damage, primarily
denting and deformation on the exterior of the case.

SSFDR Download with another F1000
SSFDR Download Program- ROSEV 4.5

Figure 1.11.2-1 FDR exterior view, teardown and download process

There is no evidence of heat or fire damage on the exterior of FDR, the FDR
casing presented some impacted marks, and two of support units of Crash
Survival Memory Unit (CSMU) were broken. CSMU surface contained some
moisture and dust, but after teardown, cleaning and drying the CSMU, there was
no damage condition found on the CSMU. Figure 1.11.2-1 shows the photos of
SSFDR exterior view, teardown and download process.

Download and Readout
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Refer to F1000 Accident Investigator’s Kit to perform its download procedures,
the relevant operational information extracted as followings.

The accident investigator’s kit software is largely the same as the normal F1000
software except that it cannot write into flash memory, and it would adapt to
corresponding configuration of the occurrence FDR automatically when locating
the flight data after being powered up. Specifically, the accident investigator’s kit
software will scan the flash memory on initialization and determine which and
how many devices are present. It will then infer the correct configuration based
upon that information. If the flash memories are 1 Mbit devices, the system will
choose among 703-1000, 800-2000, or 800-3000. If the flash memories are 8
Mbits, the system will choose among 800-2000, 800-3000, or 800-3500. If an 8
Mbit flash memory module was from a 703 or 603, the F1000 will be able to
dump all its flight data under the 800-2000 configuration.

Flight data dumped to the GS/2 disk under the inferred configuration (even if the
inferred configuration did not exactly match the configuration of the unit that the
flash memory came from) can be analyzed at the GS/2.

When an operator power up an F1000 Flight Recorder using the accident
investigator’s kit, he or she should wait 10 minutes before dumping data. This is
providing the accident investigator’s kit software sufficient time to initialize. Part
of the initialization is for the software to search out the point in flash memory that
the recording begins and ends. This can take up to 10 minutes.

After downloading the raw data from the L-3 Read-Out Support Equipment and
Analysis Unit, the FDR raw data is converted as an un-pack binary formation and
imported into the Insight Analysis software. The entire recording of FDR can be
found in section 1.11.2.2.

1.11.2.2 SSFDR Data Plots and Corresponding Tabular Data

Figure 1.11.2-2 is a plot of recorded parameters which indicates GE222 takingoff
from runway 27 of Kaoshing International Airport at 1745:03, and the FDR
continued recording until 1906:18.9. Parameters in Figure 1.11.2-2 include
master warning, main landing gear air/ground status, barometric setting, VHF
keying status, vertical acceleration, both engine NP speeds, both engine power
lever position, indicated airspeed, GPS ground speed, standard pressure altitude,
and associated with a QNH corrected pressure altitude®- PALT (997).

Figure 1.11.2-3 is a plot of recorded parameters which shows the final approach

® Pressure altitude correction: the pressure altitude recorded by the FDR is standard pressure
altitude, which corresponding to the static pressure sensed at the aircraft’s static port (1013
mbar). For the GE222 occurrence investigation, the altimeter setting are varies between
1000 and 996 mbar, which provided by Kaohsiung approach and Magong Tower. Since
1902:43, QNH recording is 997.
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operation and wind information. Parameters in Figure 1.11.2-3 include: autopilot
engaged status, yaw damper” status, VOR captured status, pitch attitude, roll
attitude, angle of attack, wind direction, wind speed, selected altitude, indicated
airspeed, ground speed, radio height and PALT (997).

Figure 1.11.2-4 is a plot of recorded parameters which indicates the engine
related parameters and accelerations for the last 30 seconds. Parameters in Figure
1.11.2-4 include: vertical acceleration, longitudinal acceleration, lateral
acceleration, magnetic heading, both engine NP speeds, engine torques, engine
power lever angles, radio height and PALT (997).

Below PALT (997) 2,000ft and before impact, average wind speed 41 +/- 10.6
knots, average wind direction 242+/- 38 degree. In addition, average vertical
acceleration 1.025 +/- 0.0086 g’s, the turbulence intensity is based on vertical
acceleration and true airspeed, then to calculate the eddy dissipation rate’. Table
1.11-2 shows the timeline of GE 222 flightcrew activities, and relevant FDR
parameters, it includes — indicated airspeed (IAS), magnetic heading (MHDG),
PALT (997) and Selected Altitude (SALT).

GE222 FDR Data - Entire of Flight

Master Warning {discrete)
Trans

M.
F \1”1 2 (discrete) VHF 1 (discrete) | Em;m main gear an grow
100€

Maln Gear WOW (discrete)

Barometric Setting - mis (mb) | —— elvl]
[— e \ 999
1 \ 598
1. i oe7
1.7 B 996
k X 095
1 T ! L
o. |
o wertical Acceleration (g} 101
.
P Engine 2 (%)
> Engine Yo

=LA 00D

Torque Engine 2 (%)

3[ PLA Eng 2 (degrees) Torque Engine 1 (%)

7 (

6

50

4

3 8000
¢ 7000

LT(997) (feet) 5000
5000
4000
3000
2000
1000
0

Indicated Airspeed (kno
Groundspeed (knots)

ts)

09:41:34
09:50:02
09:58:31
10:06:59
10:15:28
10:23:56
10:32:24
10:40:53
10:49:21
10:57:50
11:06:18

ATC UTC (sec)

Figure 1.11.2-2 GE222 Entire of Flight Data Plot (source: SSFDR)

* The yaw effort, applied on the rudder pedal, which triggers the yam damper disagreement
parameter recording into the FDR is in the range of 25.5 daN to 31.5daN.
> Refer to ICAO ANNEX 3, detail in Attachment 9-1.
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Figure 1.11.2-3 GE222 Flight Data Plot (Below 1,000 ft RA)
GE222 FDR Data - Engine & Acceleration
Vertical Acceleration (g)
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0.4
0.3
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Figure 1.11.2-4 GE222 Flight Data Plot (Below 250 ft RA)
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Table 1.11-2 Timeline of GE222 Flightcrew activies, and FDR events

ATC Flightcrew activities, extracted | 1AS' | MHDG? | PALT(997)
Time from CVR transcript SALT®
1811:16.7 | Request Kaohsiung approaches, 179 292 5,936
holding pattern
1827:38.4 | Kaohsiung approach broadcasts 168 226 5,941
Magong airport forecast RWY02
wind 210 degree. 5 knotss max 11
knotss, RWY20 wind 190 degree.
11 knotss max 15 knots
1828:48.6 | Kaohsiung approach reports 158 21 5,959
Magong airport visibility 800m
1829:50.3 | Request RWYO02 ILS approach 184 254 5,946
1842:28.3 | Kaohsiung approach reports 160 214 5,918
Magong airport RWY20 visibility
1,600m still T-storm overhead
1842:47.9 | Request RWYO02 ILS approach 158 276 5,912
again
1845:00.5 | Request RWY20 VOR approach 159 289 5,923
1855:24.0 | Kaohsiung approach reports | 174+/-5 | 229+/-2 | 2,050+/-40
| Magong airport QNH 996
1859:14.0 | Altitude captured at 2,000 ft 2000
1859:15.0 | Discussion selected altitude and 174 227 2,025
distance 1,600
1859:16.0 | Discussion selected altitude and 174 227 2,025
distance 1.200
1859:17.0 | Pre-set selected altitude 400 ft 173 227 2,027
800
1859:21.0 | - 172 227 2,023
400
1903:38.7 | Magong tower grants RWY20 131 218 841
landing clearance, wind 250 degree.
19 knots
1905:13.0 | Pre-set selected altitude 300 ft 129 216 439
300
1905:28.0 | CM1 :”oh oh oh oh two hundred” 129 215 330
200
1905:44.1 | The autopilot disengaged 124 214 219
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ATC Flightcrew activities, extracted | 1AS' | MHDG? | PALT(997)
Time from CVR transcript SALT®
1906:10.8 | Crew calls go-around 128 190 99
1906:13.3 | Unidentified sound 106 127 39
1906:15.8 | Crew calls go-around again 0 181 23
1906:18.0 | Unidentified sound similar to 0 183 68
impact
1906:18.9 | Recorders stop recording No data | No data No data

1 Indicated Airspeed (IAS), unit [knots]
2 Magnetic Heading (MHDG), unit [degree]
3 Selected Altitude (SALT), unit [ft].

The raw value of “Selected Altitude” needs to multiply by 40 then converted into
engineering unit in feet. However it contains a bias, and requires manual correction
into a nearest hundred feet. For example, readout data is 360 ft, the corrected value
shall be 400 ft.

Figure 1.11.2-5 shows the navigation modes displayed on the Advisory Display
Unit (ADU) and Electronic Attitude Director Indicator (EADI), the relevant
information extracted from ATR FCOM 1.04.10 AFCS General.

Figure 1.11.2-6 is a plot of parameters which indicates GE222 lateral navigation
modes below 2,000 ft. Parameters in Figure 1.11.2-6 include: VOR armed mode,
VOR captured mode, BC armed mode, BC captured mode, LOC armed mode,
LOC captured mode, HDG captured mode, HDG Hold mode, LNAV mode,
lateral active mode status (track vs. capture), indicated airspeed, ground speed,
radio height, and PALT (997).

Figure 1.11.2-7 is a plot of parameters which indicates GE222 vertical navigation
modes below 2,000 ft. Parameters in Figure 1.11.2-7 include: ALT armed mode,
ALT captured mode, GS armed mode, GS captured mode, IAS captured mode,
ALT captured mode, ALT armed mode, VS captured mode, vertical active mode
status (track vs. capture), autopilot engaged status, the pitch effort® on the pitch
axis from Capt. Side and F/O side, selected altitude, indicated airspeed, ground
speed, radio height, and PALT(997).

® according to ATR72-500 technical specification it will be triggered as nose up and nose

down, when pushing/pulling force in the range of 9.9 daN to 12.8 daN. One deka-newton
(daN) is a decimal multiple of the SI derived unit of force newton. 1 daN = 10 Newton; 1
KgF=9.81 Newton.
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Electronic Attitude Director Indicator (EADI)

Advisory Display Unit (ADU)

Lateral Modes Vs. SSFDR parameters ‘ertical Modes Vs. SSFDR parameters
Armed modes (white color)
® BC armmode - BC
® LOC armmode ->LOC
® VOR armmode - VOR

Armed modes (white color)
® ALT armmode = ALT
® GS armmode -2 GS

Captured/Track modes ( color)
® ALT CAP mode > Lateral armed mode annunciator (white color)
® ALT Track mode = Available modes: VOR/LOC/BC/LNAV (if omega installed)
® GS CAPmode > Lateral active mode annunciator (green color)
® GS Trackmode => Available modes: VOR/LOC/BC/LNAV (if omega installed)
L CAPmode - Vertical armed mode annunciator (white color)
® IAS CAP mode > Available modes: ALT/GS
® VS CAPmode > Vertical active mode annunciator (white color)

Available modes: ALT/GS/TAS/VS/GA (FD only)

Captured/Track modes ( color)
® BC CAP mode =
® BC Trackmode >
®LOC CAPmode -
® LOC Trackmode ->
® VOR CAPmode -
® VOR Track mode >

Lateral active modes (. color)
vs.
VS.
vs

‘ertical active modes (. color)
Vs.
Vs.

Figure 1.11.2-5 the Navigation modes displayed on the ADU and EADI
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Figure 1.11.2-6 GE222 lateral navigation modes data Plot (Below 2,000 ft)

17



| Pitch ALT Engaged (discrete) ™ ™ ™ T [active
inactive

Vertical Active Maode Status (discrete) \ LAML._.J' [:_—_I_:a;i”_o
e e pe———— active
(Sos—— Pitch VS Engaged (discrete) I | Linactive
T #P Engaged
AP Engaged (discrete) \ -I E:
active
] Pitch G5 Armed (discrete)
inactive
active
3 Pitch GS Engaged (discrete)
inactiwvi
active
::| Pitch IAS Engaged (discrete)
inactive

Mo effort

Right Effort On Pitch Axis (discrete) ! Mose up effort
Left Effort On Pitch Axis (discrete) |

Mose dn effort

15
12
9 Indicated Airspeed (knots) Groundspeed (knots)

40 Eﬁhﬁﬁ?jérﬁc%&r) e R 1421.88
300 R s 1000
. - B 800
20 Selected Altitude (fest) . 600
i0 400

' . 200

0 i 0

4} f I

11:02:29
11:02:52
11:03:15
11:03:38

04:01
11:04:24
11:04:47
11:05:10
11:05:33
11:05:56
11:06:19

11: H

ATC UTC (sec)

Figure 1.11.2-7 GE222 Vertical navigation modes data Plot (Below 2,000 ft)

The digital cockpit torque indication in the cockpit was consistent with FDR
torque record since they came from the Engine Electronic Control (EEC). The
angular position of power lever angle recorded in the FDR corresponded to the
Hydro Mechanical Unit (HMU) angular position. Target torque computation was
performed by the Flight Data Acquisition Unit (FDAU) independently from EEC
that indicated actual torque value. The value of the target torque was the value
that should be the actual torque when, and only when the power lever angle was
in the notch position at 75° as recorded in the FDR.

Refer to ATR FCOM 1.16.30 Power Plant, Figure 1.11.2-8 indicates that the
relationship between “PWR MGT Selector” and Torque and NP speed. For
example, Line B shows that normal conditions of “TO” and “MCT”. At “TO”
position, Torque and NP speed are 90%, and 100% respectively. At “MCT”
position, Torque and NP speed are 90.9%, and 100%, respectively. At “RTO”
position, Torque and NP speed are 100%, and 100%, respectively.

ATR FCOM 1.16.30 Power Plant, page 5, considers sea level, bleed off and static
conditions: At “CLB” position, Torque and NP speed are 97.2%, and 82.0%,
respectively. At “CRZ” position, Torque and NP speed are 94.5%, and 82.0%,
respectively. When necessary, power is automatically reduced in such way as to
maintain the torque at the maximum value, authorized for the rating considered
(thermo dynamic limit). Table 1.11-3 presents the engine target torques, NP
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speeds and derived position of PWR MGT Selector.

PWR MGT SELECTOR

LINE A : One engine out operation
LINE B : Normal TO or MCT

LINE C: CLB
LINED: CRZ
Note : Sensible sector designed to allow fix throttle engine control.
NORMAL OPERATICN, EEC ON. ISA CONDITIONS

ROFA-01-16-30-003-B5504A

RTO (UP TRIM)

115% TQ

102% TQ

MCT OR TO

TCH

| ZwF I%E z

MCT 90.9% TQ 100% Np

WALL
RAMP

T
&7

T
a1 100
POWER LEVER ANGLE =

=)

Model : 212A

Figure 1.11.2-8 The Relationships of PWR MGT Selector, Torque and NP

speed.

Table 1.11-3 Engine Power Lever angles, NP speeds, target torques and derived

positon of PWR MGT Selector

ATC No.1 No.2 No.1 | No.2 No. 1 No. 2 PWR MGT
Time Power Power | Engine | Engine | Engine Engine Selector
Lever Lever | NP (%) NP Target Target
Angle Angle (%) Torque Torque
(deg) (deg) (%) (%)
1903:35 43 41 82 82 90 90 CRz
1903:36 86 86 90 90 TO
| 42 42 | | | |
1903:40 100 100 95 95
1903:41 58 56 100 100 96 96 TO
I I | | | | |
1906:13 79 76 101 101 100 100
1906:14 65 59 96 98 100 100 T0
1906:15 37 36 78 98 100 100 T0
1906:16 36 34 82 97 100 100 TO
1906:17 36 34 82 87 100 100 T0
1906:18 57 55 85 85 100 100 TO
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1.11.3 Other Flight Data and Radar Track Data
1.11.3.1 Quick Access Data

The damaged Quick Access Data (QAR) and its PCMCIA card of the occurrence
flight was recovered by ASC investigators at XiXi village on July 24th. There
was no evidence of heat or fire damage on the exterior of the PCMCIA card. After
utilizing high pressurized cool air to dry the PCMCIA card, all data were
downloaded successfully to a PC computer. It recorded fifteen flights, and six
different reports.

The last flight segment data was also imported into Insight Analysis software for
readout. According to QAR readout data, it was consistent with FDR readout data,
except the QAR stopped recording at 1906:14 of Taipei local time. Detailed QAR
data plot can be found in Figure 1.11.3-1.

Master Warning (discrete)

1 VHF 2 (discrete) VHF 1 (discrete)
{ Main Gear WOW (discrete)

T T TTwIrm Im k..

NP Engine 2 (%)

NP Engine 1 (%)

,.
ALBLTSITDD

Torque Engine 2 (%

F i {0
PLA Eng 2 (degrees) Torque Engine 1 (%)
PLA Enlg 1 (degrees)
8000

7000
6000

HNWANGNED

PALT(997) (feet)

LT(998) (feat) 5000
4000
3000
2000

1000

Indicated Airspeed (knots)
Groundspeed (knots)

230

730
1230
1730
2230
2730
3230
3730
4230
4730
5230

Figure 1.11.3-1 GE222 Entire of Flight Data Plot (source: QAR)
1.11.3.2 Secondary Surveillance Radar Data

After the occurrence happened, ASC investigators received the Secondary
Surveillance Radar (SSR) Data from Civil Aeronautics Administration (CAA) of
Taiwan, which was processed by the Multi Surveillance Tracking System (MSTS)
with GPS timing system.

The squawk number of GE222 was A1172. The radar track number was 1654,
The SSR data recorded period was between 1746:13 (altitude 2,100ft) and
1906:16 (altitude 400 ft) of Taipei local time.
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The time correlation of surveillance radar data and FDR data was established by
comparing the pressure altitude, the formula is as follows:

MSTS UTC Time = FDR UTC Time + 28.0 seconds

Note: the time uncertainty is about +/- 2.5 seconds, due to the scan rate of the
surveillance radars.

Figure 1.11.3-2 shows GE222 radar track superposing with Google Earth satellite
Imagery, there are four red triangular marks, which were predicted positions from
MSTS and invalid for future analysis. The original MSTS data indicated that the
last record data occurred at UTC Time 11:06:16, Mode-C altitude 400 ft, slant
range 1.85NM, bearing angle 18.01 degrees, and transponder code Al1l72.
According to MSTS technical specification document, the Air Navigation and
Weather Services (ANWS), CAA confirmed the root mean square horizontal
position accuracy of MSTS was about 72 meters (based on standard requires
condition- below 500 meters), detail information is available in Appendix 9-4.

Figure 1.11.3-2 GE222 radar track
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1.11.3.3 GE220 Flight Data

After reading out the occurrence flight data, the flight recorder group also found
one previous flight (GE220) performed the same flight route on July 23th. Figure
1.11.3-3is a plot of recorded parameters which indicates the GE220 tookoff from
runway 27 of Kaoshing Intl. Airport at 1448:40, and landed at Magong airport via
runway 20 at 1510:36. Parameters in Figure 1.11.3-3 include master warning,
GPWS status, barometric setting, vertical acceleration, both engine NP speeds,
both engine power lever position, indicated airspeed, GPS ground speed,
standard pressure altitude, and associated with a QNH corrected pressure
altitudes- PALT (999). During 1518:38 and 1519:01 period, one of the GPWS
modes was activated, the associated radio height was descent from 296 ft to 235 ft.
During this period, the selected vertical speed changed from descent 700 ft/min to
climb 900 ft/min.

Figure 1.11.3-4 is a plot of parameters which indicates GE220 lateral navigation
modes below 2,500 ft. Parameters in Figure 1.11.3-4 include: VOR armed mode,
VOR captured mode, BC armed mode, BC captured mode, LOC armed mode,
LOC captured mode, HDG captured mode, HDG Hold mode, LNAV mode,
lateral active mode status (track vs. capture), indicated airspeed, ground speed,
radio height, and PALT(999).

Figure 1.11.3-5 is a plot of parameters which indicates GE220 vertical navigation
modes below 2,500 ft. Parameters in Figure 1.11.3-5 include: ALT armed mode,
ALT captured mode, GS armed mode, GS captured mode, IAS captured mode,
ALT captured mode, ALT armed mode, VS captured mode, vertical active mode
status (track vs. capture), autopilot engaged status, the pitch effort on the pitch
axis from Capt. Side and F/O side, selected altitude, indicated airspeed, ground
speed, radio height, and PALT (999).
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Figure 1.11.3-4 GE220 lateral navigation modes flight data Plot (Below 2,500
ft)
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Figure 1.11.3-5 GE220 vertical navigation modes flight data Plot (Below 2,500
ft)

1.11.3.4 B7 647 Flight Data

Before few minutes before Magong ATC cleared the GE222 to land, another
airplane (ATR 72-600 type), B7 647 of Uni Airways, performed RNAV RWY 20
procedure to land at Magong airport. In order to collect the relevant wind
information, the flight recorders group requested the operator to provide the flight
data on July 28th. Figure 1.11.3-6 is a plot of recorded parameters which
indicates the ATR72-600 tookoff from the runway 36 of Tainan Airport at
1705:10 on July 23rd, and landed at Magong airport via runway 20 at 1857:25.
Parameters in Figure 1.11.3-6 include: UTC time, air/ground switch status, pitch
attitude, roll attitude, magnetic heading, wind speed, wind direction, vertical
acceleration, airspeed, ground speed, TAWS windshear alert, TAWS windshear
warning, GPS latitude position, GPS longitude position and baro-corrected
altitude. Baro-altitude below 2,000ft, average wind speed 22.5 +/- 6.6 knots,
average wind direction 259 +/- 4.6 degree. In addition, average vertical
acceleration 1.0066 +/- 0.061 g’s, the turbulence intensity is based on vertical
acceleration and true airspeed, then to calculate the eddy dissipation rate.
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Figure 1.11.3-6 another ATR72-600 Flight Data Plot

1.11.4 Flight Path Reconstruction and Unrecorded Parameters
1.11.4.1 Flight Path Reconstruction and Mapping

The GE222 flight path is determined by two recording parameters- GPS latitude,
GPS longitude, sampling rate 1/4 Hz. In addition, applying the
double-integration” of the accelerations’ data to reconstruct the flight path and
calculate the last recorded position, detailed information is available in Appendix
9-5. At 1906:18.9, the last recorded position is N23°35'08.2", £119°38'21.1".
Figure 1.11.4-1 shows GE222 flight path and radar track, superposing with
RCQC VOR RWY20 chart. Figure 1.11.4-1 also indicates nine place marks.
Detailed flight crew activities, and SSFDR events can check on table 1.11-2.
Figure 1.11.4-2 presents GE222 flight path, satellite imagery and six place marks
during the last 40 seconds.

” Double-Integration and flight path reconstruction: initial point 1906:15, GPS recording
position (23°35'14.30", E119°38'19.35"), using the three-axes acceleration data (sampling
rate 8 Hz) to calculated the flight path.
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1811:16.7 Request Kaohsiung approach for
holding pattern

1827:38.4 Kaohsiung approach broadcasts
Magong airport forecast RWY02 wind 210
deg. 5 kis max 11 kts, RWY20 wind 190 deg.
11 kts max 15 kis C:?ZQ;; heele
1828:48.6 Kaohsiung approach reports S/
Magong airport visibility 800m

1829:50.3 Request RWY02 ILS approach

1842:28.3 Kaohsiung approach reports

Magong airport RWY20 visibility 1,600m still

T-storm overhead

1842:47.9 Request RWY02 ILS approach

again

1845:00.5 Request RWY20 VOR approach

1903:38.7 Magong tower grants RWY20

landing clearance, wind 250 deg. 19 kis

1905:44.1 Autopilot disengaged

RCQC o /, N
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. sl B0 "o : N
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1905:44.1 Autopilotdisengaged
1906:10.8 Crew calls go-around
1906:13.3 Unidentified sound
1906:15.8 Crew calls go-around again

1906:18.0 Unidentified sound
1906:18.9 Recorders stop recording

Figure 1.11.4-2 superposing of GE222 flight path with satellite imagery during
the last 40 seconds.
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1.11.4.2 Unrecorded Parameters and Derived Parameters

For the investigative purpose, there are several unrecorded parameters need to
derive from the relevant recording parameters, it includes the reference distance
between the aircraft and the runway 20 threshold of Magong Airport, vertical
speed, control column position and control wheel position.

Calculation of reference distance and vertical speed

According to the FDR readout database, version 2B configuration 1, parameters
"DME 1" and "DME 2" are not recorded. During the progress meeting in
Toulouse, the group confirmed that "DME 1" and "DME 2" are recorded into
FDR. During the final approach, the reference positions of "DME 1" and "DME
2" refer to the Magong VOR station, and runway reference point, respectively.
The result plots are shown in Figure 1.11.4-3 (a) and Figure 1.11.4-3 (b).

After reconstructing GE222 flight path, then setting the threshold of runway 20 of
Magong airport as an anchor point, to calculate the reference distance (presented
as "Ref. Distance"). Figure 1.11.4-3(a) indicates the result, parameters in Figure
1.11.4-3 include: autopilot engaged status, selected vertical speed, derived
vertical speed® (presented as "VS_SM 5pt"), left elevator position (positive value:
pitch surface down and nose down), pitch attitude, left aileron position (positive
value: left aileron down and right bank), roll attitude, rudder position (positive
value: rudder to left), magnetic heading, selected altitude, radio height and PALT
(997).

® Derived vertical speed: time differential the recorded radio height and using the precise
terrain elevation data to calibrate the value, then applying the 5-seconds moving average
algorithm, and multiply 60 to convert the unit into feet per minute. Terrain elevation data is
available in section 1.12.
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Calculation of Control Column Position and Control Wheel Position

The control column position and control wheel position are not included in the
FDR recording parameters; the group requested ATR to provide technical
information to describe the relationships between control column position,
control wheel position, elevation deflection and aileron deflection, detail
information is available in Appendix 9-6. Consider the aircraft on the ground
without any aerodynamic effect, the kinematic relationship between the elevator
position and the control column position shall be almost linear.

The aileron surface deflection depends on the control wheel position and the
spring tab deflection (which varies in proportion to loads / aerodynamics
resistance to aileron deflection). Therefore, there is no direct relationship
between the control wheel position and the aileron position. The linear
relationship between the aileron and the control wheel position is only applicable
when no load applies on the aileron/tabs.

Figure 1.11.4-4 depicts the result of the derived control column position, control
wheel position and relevant parameters below 6,000 ft, parameters in Figure
1.11.4-4 include: control column position, control wheel position, aileron left
position, elevator left position, pitch attitude, roll attitude, selected vertical speed,
derived vertical speed, radio helght and PALT (997)
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Figure 1.11.4-4 Derived control column and control wheel positions and their
relevant parameters below 6,000 ft.
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1.11.5 TNA FOQA Events

According to TNA Safety Management Manual, FOQA event handling guide,
there are three different categories for detecting FOQA events: red events, amber
events, and yellow events. Detailed event settings are available in Attachment
9-2.

According to TNA FOQA statistical records for the ATR fleet, there are two
amber events related to unstable approach during its last three months operation,
and triggered the pre-setting criteria, including: (1) amber event- speed low,
approach speed low detected at 1,170 ft. (2) Rate of descent high in approach,
between 1,000 ft and 500 ft.

ICAO DOC 10000 — Manual on Flight Data Analysis Programmes (FDAP), it is
guidance material on Flight Data Analysis (FDA), and it was contained in the first
edition of the ICAO Safety Management Manual (SMM DOC 9859). This
manual contains a more detailed description is provided of the composition of the
FDA team and a description of the key objectives for an effective relationship
between the FDA team and management rather than proposing a specific method,
detail in Attachment 9-3.

1.11.6 Electrical Power Supply of CVR and FDR

Figure 1.11.6-1 illustrates a blockdiagram of power supply, Digital Flight Data
Acquisition Unit (DFDAU), FDR, and flight data entry panel. The flight data
entry panel is located on the electrical center pedestal, which was used in
conjunction with the DFDAU to display and set time, date and year, select flight
number, display system warnings, and send an event marker signal to the FDAU.
The recording parameter “UTC Time” was set by ground crew or flight crew, and
it does not correlate with GPS time.

According to ATR72 FCOM section 1.10.40, P4/050/Flight Recorders, the
electrical power supply of SSCVR, SSFDR and DFDAU as follows:

Equipment DC Bus Supply AC Bus Supply

DFDAU power supply | 28VDC Bus ESSENTIAL Bus
FDR power supply 28VDC Bus ESSENTIAL Bus
CVR power supply 28VDC Bus ESSENTIAL Bus

Refer to Aircraft Maintenance Manual (AMM CH 23-71, CH 31-31), both CVR
and FDR stop recording in the following conditions:

- when aircraft electrical network is de-energized
- ten minutes after both engines shutdown

- by pressing RESET pushbutton switch when the power supply is delivered by
the ground power unit and when RCDR pushbutton switch is selected ON.
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1.16 Tests and Research
1.16.1 ATR 72 Engineering Simulation

An ATR 72 engineering simulation was organized by ATR in aid of ASC and
BEA to evaluate the flight dynamics and three dimensional winds of GE222
accident.

1.16.1.1 Background Information for the ATR 72 Engineering Simulation

The ATR 72 engineering simulation tools are designed by ATR. They are used for
two main purposes: accident/incident analysis of flight dynamics and flight
dynamic analysis for studies, modifications, certifications, and publications etc..

For the accident analysis, the tools are used to accurately determine if the aircraft
behavior is due to external conditions and/or pilot control inputs. And the
engineering simulation is based on “what if” scenarios to perform the relevant
simulations.

The engineering simulation is based on FDR recorded parameters, ATR72
aerodynamic database, and engine database to calculate aircraft flight dynamics,
and evaluate any performance degradation.
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V. Section Summary

According to the collected factual information, the group concludes the sectional
summary into four categories- secondary surveillance radar data, time
synchronization, the FDR recording parameters related issues, and related to
GE222 occurrence flight.

The last secondary surveillance radar data and its position accuracy

1.

According to the second surveillance radar data, processed by the Multi
System Tracking System (MSTS) records, the last record indicated— UTC
Time 11:06:16, Mode-C altitude 400 ft, slant range 1.85NM, bearing angle
18.01 degrees, and transponder code A1172. The root mean square
horizontal position accuracy of MSTS is 72 meters (based on standard
requires condition- below 500 meters).

Time synchronization and the CVR and FDR recording length

1.

2.

After cleaning and drying process, both CSMU maintained in good condition.
Refer to L-3 AIKs and ASC damaged recorder handling procedures to
download and readout data. The recording length of CVR is 2hr3m06s (4
channels), the recording length of FDR is 35h41m7s (number of recording
parameters 180).

All of recording data was time synchronized, and based on ATC timing
system. Both CVR and FDR time were offset by +28.2 seconds and +28.0
seconds, respectively. QAR stopped recording at UTC 11:06:14; Both CVR
and FDR stopped recording at UTC 11:06:18.9.

The FDR recording parameters related issues

1.

According to the FDR recording parameter document, it is confirmed that
“decision height” and “fuel quantity” had no signal input; “aux. hydraulic”
was in inverted state.

. According to the FDR recording parameter document, there are typing errors

on the sign conventions for “left roll trim position” and “yaw trim position”.

According to the FDR recording parameter document, it is confirmed that
“selected vertical speed” is the vertical speed target selected by the flight
crew when the vertical speed mode is engaged. When the vertical speed
mode is not engaged, the “selected vertical speed” present the current vertical
speed of the aircraft.

According to the FDR recording parameter document, version 2B
configuration 1, "DME 1" and "DME 2" are not recorded. The group
confirmed that "DME 1" and "DME 2" are recorded into FDR.

According to the ATR 72-500 technical specification, the pitch effort that
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triggered parameter recording into FDR is in the range of 9.9 daN to 12.8
daN. The yaw effort, applied on the rudder pedal, which triggers the yam
damper disagreement parameter recording into the FDR is in the range of
25.5 daN to 31.5daN.

Related to GE222 Occurrence Flight

1. Pressure altitude and barometric setting: the FDR recorded pressure altitude
was standard atmosphere condition with QNH 1013.25 mbar. During
approach from 6,000 ft to 2,000 ft (during 1841:23 and 1858:26), the
recorded barometric setting was 1,000 mbar; holding at 2,000 ft period, the
recorded barometric setting was 996 mbar (during 1858:27 and 1902:42);
below 2,000 ft operation, the recorded barometric setting was 997 mbar. One
mbar altitude correction is 28 ft.

2. At 1855:20, GE222 flightcrew was cleared for VOR runway 20 approach,
the aircraft started to descend from 2,916 ft to 2,000ft, and the relative
distance was 24.5 NM north east to the threshold of runway 20, Magong
airport. During the approach operation, the associated conditions of autopilot
mode, navigation modes were as followings:

® PALT (997), Selected altitude and DME 1 distance: 2,907 ft / 2,000 ft /
24.33 NM (1855:24); 2,025 ft/ 1,600 ft / 14.4 NM (1859:15); 2,025 ft/
1,200 ft/ 14.4 NM (1859:16); 2,027 ft/ 800 ft / 14.3 NM (1859:17); 2,025
ft/ 600 ft / 14.2 NM (1859:20); 2,023 ft/ 400 ft / 14.1 NM (1859:21); 1,847
ft/ 400 ft /5.0 NM (1903:08); 330 ft/ 439 ft/ 300 ft / 1.3 NM (1105:13); 330
ft/ 200 ft / 0.9 NM (1105:28) until the FDR stopped recording.

® Selected vertical speed operation: - 100 ft/min (1855:20); -200 ft/min
(1855:36); -300 ft/min (1855:43); -500 ft/min (1855:50); -100 ft/min
(1857:08); -400 ft/min (1857:09) increased to -1,500 ft/min (1857:13);
-1,300 ft/min (1857:14) reduced to -400 ft/min (1857:23); varied between -
300 ft/min and -700 ft/min (1857:24 to 1905:41); and then maintained at
-100 ft/min until the time when CVR recorded the first unidentified sound.

® Between 1805:20 and 1905:13, vertical active mode status was maintained
at track mode, two associated parameters activated — ALT Arm mode and
VS CAP mode. ALT CAP mode status activated, when (pressure altitude —
selected altitude) less than 60 ft.

® Selected heading and selected course operation: Since 1901:07 until FDR
stopped recording, both settings were same 201 degrees.

® Autopilot status was engaged until 1905:43; then vertical active mode
status changed from capture state into track state. Indicated airspeed and
selected speed were 124 knots, and 120 knots, respectively. The radio
height and PLAT (997) were 232.7 ft, and 219 ft, respectively.
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® Yaw damper status was engaged until 1905:58; after the yaw damper was
disengaged, rudders continued to receive input of left direction between 2
degrees and 4 degrees; in the meantime, magnetic heading continued to
drift from 205 degrees to 182 degrees. During the heading drifting to left
side, the roll attitude varied from wing level to the left bank, 19.3 degrees
was the maximum value appeared in 1906:03.

® The VOR CAP mode was active until 1906:14, then “lateral active mode
status” changed from capture state into track state. In the meantime, all of
lateral navigation parameters were not active.

. Radio height below 500ft, the FDR recording wind speed and wind direction
were 38.7 +/- 4.8 knots, 251 +/- 1.11 degree, respectively.

. During the left bank recovery period (1906:03 and 1906:18.9), pitch attitude
varied from 0.2 degree nose up to 9.0 degrees nose down (1906:08 to
1906:10), and then to about 3.0 degrees nose up. It was consistent with
elevator inputted sequences- nose down deflection (maximum 5.5 degrees),
then nose up deflection (maximum 3 degrees).

. CVR recording indicated the first unidentified sound occurred between
1906:13 and 1906:15, while FDR data confirmed the abnormal values on
lateral acceleration, longitudinal acceleration, indicated airspeed and engine
NP speeds. CVR CAM recording spectrum also illustrated that one of the
engines was slowed down immediately after the first unidentified sound
occurred. During the first unidentified sound period, relevant FDR data is as
following:

® Radio height descended from 15.5 ft to 5.4 ft; the corrected pressure
altitude (QNH 997) descended from 39 ft to -48 ft (it was an erroneous
value due to the impact)

® Indicated airspeed dropped from 127 knots to 16 knots, and then
maintained at zero, it implied the pitot tube may be broken or separated
from the aircraft.

® Magnetic heading changed from 183 degrees to 181 degrees;
® Pitch attitude decayed from +2.9 degrees to -1.7 degrees;
® Roll attitude changed from wing level to left bank 4.6 degrees;

® The related maximum lateral acceleration and maximum longitudinal
acceleration were -0.28 g’s and 0.46 g’s, respectively.
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V. Appendices
Appendix 9-1 CVR Quality Rating Scale

The levels of recording quality are characterized by the following traits of the
cockpit voice recorder information:

Excellent Quality Virtually all of the crew conversations could be accurately and
easily understood. The transcript that was developed may indicate only one or
two words that were not intelligible. Any loss in the transcript is usually
attributed to simultaneous cockpit/radio transmissions that obscure each other.

Good Quality Most of the crew conversations could be accurately and easily
understood. The transcript that was developed may indicate several words or
phrases that were not intelligible. Any loss in the transcript can be attributed to
minor technical deficiencies or momentary dropouts in the recording system or to
a large number of simultaneous cockpit/radio transmissions that obscure each
other.

Fair Quality The majority of the crew conversations were intelligible. The
transcript that was developed may indicate passages where conversations were
unintelligible or fragmented. This type of recording is usually caused by cockpit
noise that obscures portions of the voice signals or by a minor electrical or
mechanical failure of the CVR system that distorts or obscures the audio
information.

Poor Quality Extraordinary means had to be used to make some of the crew
conversations intelligible. The transcript that was developed may indicate
fragmented phrases and conversations and may indicate extensive passages
where conversations were missing or unintelligible. This type of recording is
usually caused by a combination of a high cockpit noise level with a low voice
signal (poor signal-to-noise ratio) or by a mechanical or electrical failure of the
CVR system that severely distorts or obscures the audio information.

Unusable Crew conversations may be discerned, but neither ordinary nor
extraordinary means made it possible to develop a meaningful transcript of the
conversations. This type of recording is usually caused by an almost total
mechanical or electrical failure of the CVR system.
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Appendix 9-2 GE222 CVR Transcript

Legend
RDO : Radio transmission from occurrence aircraft
CAM : Cockpit area microphone voice or sound source
INT . Interphone
PA : Cabin announcement

(RDO, CAM, INT, PA)-1 : Voice identified as captain

(RDO, CAM, INT, PA)-2 : Voice identified as first officer

(RDO, CAM, INT, PA)-3 : Voice identified as cabin crew 1

(RDO, CAM, INT, PA)-4 : Voice identified as cabin crew 2
APP : Kaohsiung approach

TWR_M : Magong Tower
TWR_K : Kaohsiung Tower
B7 647 : Communication from B7 647

OTH : Communication from other flights
GC : Ground crew
: Unintelligible
@) : Remarks
[] : Translation
* : Communication not related to operation / expletive words
hh® | mm ss Source Context
‘(g A " RS
17 | 39 | 094 (GE 222 CVR X 4% 4;)

[GE 222 CVR recording begins]

1739:09.4 ~ 1906:18.9

17 | 39 | 09.4 CAM-2 |oil pressure rising n-h forty five starter light off

T AT RS R L

17 | 39 | 175 INT-1  |[you may disconnect gpu parking brake release clear to
push back facing east]
17 | 39 | 196 cc [P

[... facing east]

17 | 39 | 20.8 CAM-2 |i-t-tdrop ... normal start

7k A
il Bl W CAM-2 [time forty]
W 4F
17 | 39 | 341 CAM-1
[um okay]
17 | 39 | 353 | INTa |F - REEA
[release number two]
17 | 39 | 366 ce  |okay = BLiEg

[okay number two released]

(%,', ﬁ%cﬁ* v ﬁ»f’%’?)

17 | 39 | 38.2 CAM [sound of cabin call]

® Based on Kaohsiung approach time
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hh® | mm ss Source Context
17 | 39 | 38.9 INT-3 |cabin is ready
B
17 | 39 | 414 | INT-2 [okayth];nk ol
17 | 39 | 424 CAM-1 |#&(um)
ready 7 43 PvfF
17 | 39 | 430 | CAM-2 [reaé’y o f; 4
17 | 39 | 442 CAM-1 |#& 4+ [um okay]
17 | 39 | 458 CAM-2 |oil pressure rising i-t-t rising  n-p rising
17 | 39 | 50.2 CAM  |(single chime)
17 | 39 | 521 CAM-2 |oil pressure rising n-h forty five starter light off
17 | 40 | 045 CAM-2 |i-t-t drop and stable normal start
17 | 40 | 08.8 CAM-1 [after start check
17 | 20 | 105 CAM-2 after start check down to the line packs and bleeds one
and two
17 | 40 | 123 CAM-1 |on
17 | 40 | 135 CAM-2 |prop brake
17 | 40 | 141 CAM-1 |released
17 | 40 | 147 CAM-2 |a-d-u heading lo bank
17 | 40 | 16.2 CAM-1 |check
17 | 40 | 163 | cAam | “d° #E flaps
[one one seven seven thousand flaps]
17 | 40 | 174 CAM-1 (fifteen
17 | 40 | 18.1 CAM-2 |anti skid test
17 | 40 | 18.6 CAM-1 |check
17 | 40 | 191 CAM-2 |radar
17 | 40 | 19.6 CAM-1 [standby
17 | 40 | 20.2 CAM-2 |after start checklist down to the line complete
17 | 40 | 25.0 CAM-1 |(*%+# %)[sound of coughing]
17 | 40 | 26.7 CAM-1 |(*%wx %) [sound of coughing]
17 | 40 | 356 CAM-1 |(*%+5 #)[sound of coughing]
17 | 40 | 375 CAM-2 [single channel
17 | 40 | 42.1 RDO-2 |transasia two two two request taxi
KE &2
171401 430 GC [sir{g p;rking brake please]
‘_z‘i—ﬁ;_%j_ o 3
171401 450 INT-1 [park‘jiifbiﬁake set and you may disconnect]
17 | 40 | 457 GC byebye...
17 | 40 | 465 GND ggrr;starsli; Vtvv;; tt\\llvvg St;/i//c; r]taxi via golf sierra foxtrot holding
17 | 40 | 513 RDO-2 taxi viq golf sierra foxtrot holding point runway two seven
transasia two two two
17 | 40 55.2 CAM-2 |golf sierra foxtrot = 4% 3% ¥ 7 41 7
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hh® | mm SS Source Context
[golf sierra foxtrot two seven cleared to taxi]
17 | 40 | 574 CAM-1 |#%(um)
okay #cF HcipEE
171 40 58.2 GC [ ok?z/y i’rﬁ foiﬁjre disconnected bye]
17 | 40 | 584 CAM-2 |after start below the line con lever one and two
17 | 40 | 59.2 INT-1 |4+ =[okay bye]
7%, standb
17 | 41| 026 | CAM-L |00l di’)y]
17 | 41 | 04.8 CAM-2 |hydraulic pressure normal
17 | 41 05.9 CAM-1 |uh normal
taxi golf sierra foxtrot & 3% [two seven] gear pin inside
17141 072 CAM-2 aftergtart check complete igrEt side cleag P
17 | 41 | 113 CAM-1 |4#[okay]
17 | 41 | 154 CAM-1 |taxi check please
17 | 41 | 16.7 CAM-2 |taxi check taxi light
17 | 41 | 17.9 CAM-1 |on
17 | 41 18.2 CAM-2 |com hatch
17 | 41 | 19.0 CAM-1 |[closed
17 | 41 19.7 CAM-2 |brakes test
17 | 41 20.4 CAM-1 |normal
17 | 41 | 20.7 CAM-2 [right side checked oxygen probes wind heating
17 | 41 | 224 CAM-1 |on
17 | 41 | 231 CAM-2 |flight instruments
17 | 41 | 23.6 CAM-1 |check normal
17 | 41 | 245 CAM-2 |right side checked takeoff config test
17 | 41 | 274 | cAmz |MPC% 7 A= S
[m-p-c four six point three set]
17 | 41 | 29.9 CAM-2 |takeoff briefing sosan one tango
17 | 41 | 325 CAM-1 =& (um) taxi checklist complete
17 | 42 | 29.0 GND |transasia two two two ground
17 | 42 31.6 RDO-2 |transasia two two two
I
17 | 42 | 40.1 CAM-1 |uh hold on seg segma hold on mason
17 | 42 | 425 RDO-2 |holdon segma
17 | 42 | 447 CAM-1 |mason
17 | 42 | 451 RDO-2 |oh mason transasia two two two
17 | 42 47.8 GND |transasia two two two roger
7|42 | 505 | aND [ e e POV o
17 | 43 05.6 RDO-2 |contact tower transasia two two two
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hh® | mm ss Source Context
17 | 43 | 089 | cam [ (RS A
[sound of radio frequency switching]
17 | 43 | 122 RDO-2 i(:):)ih;usnigrrtgwer good afternoon transasia two two two
17 | 43 | 16.8 TWR_K [transasia two two two kaohsiung tower roger
transasia two two two runway two seven wind two zero
17 | 43 | 27.0 TWR_K |zero degreeree one four knots gusting two five knots
cleared for takeoff
17 | 43 | 347 INT-1 |cabin crew cleared for departure
17 | 43 | 35.7 RDO-2 |cleared for departure transasia two two two
17 | 43 | 375 | cAm |PFF T Qusta I |
[two zero zero fourteen gust two five]
17 | 43 | 39.8 CAM-1 |(*%+ #)[sound of coughing]
LA 453 1743:49.8
171431 399 PA-3 Ec;b?n passenger annou)ncement until 1743:49.8]
AR A
171431 401 | CAM-2 [cleared for takeoff]
17 | 43 | 494 CAM-1 |(flight control check
17 | 43 | 50.1 CAM-2 |left side spoiler light on
17 | 43 | 525 CAM-2 |right side spoiler check spoiler up
#Fovh g Il RV om- 2k
7] 43 °4.0 CAM-1 [hey um zaven ‘tseen it uh ok ok later]
17 | 43 | 56.8 CAM-2 |flight control left side spoiler light on
17 | 43 | 57.8 CAM-1 |un light on
17 | a4 | 004 CAM-2 complete b_efore takeoff checklist runway = % [two
seven] verify
17 | 44 | 03.9 CAM-1 | 4% [two seven]
17 | 44 | 044 CAM-2 (flight controls
17 | 44 | 05.2 CAM-1 |normal
17 | 44 | 05.8 CAM-2 |right side checked c-cas
17 | 44 | 06.9 CAM-1 [takeoff inhibit
17 | 44 | 084 CAM-2 |transponder
17 | 44 | 09.4 CAM-1 (altitude
17 [ 44| 097 | came | Cd° lghts
[one one seven lights]
17 | 44 11.0 CAM-1 |on
17 | 44 115 CAM-2 |cabin crew
17 | 44 | 121 CAM-1 |advised
17 | 44 | 1238 CAM-2 |bair flow
17 | 44 134 CAM-1 |normal
17 | 44 | 139 CAM-2 |rudder cam
17 | 44 14.7 CAM-1 |center
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hh® | mm SS Source Context
17 | 44 | 153 CAM-2 |heading course
17 | 44 | 16.1 CAM-1 |...
17 | a4 18.3 CAM-2 |- set takeoff clearance received before takeoff checklist
complete
17 | 44 | 235 CAM-1 |check
17 | 44 | 25.0 CAM-2 |(final runway clear
D A
17 | 44 | 285 CAM-2 [time forty four]
FE PR B
17144 ) 1 CAM EsiuncjlbLﬁ oil;gengﬁers rf{a:ignal speed increasing]
2N AN
17 | 44 | 354 CAM-1 [uh hey um]
17 | 44 | 36.1 CAM-2 [timing
17 | 44 | 39.8 CAM-2 |a-t-p-s armed
17 | 44 40.8 CAM-1 |notch check ...
17 | 44 | 423 CAM-2 |power set engine instrument check
17 | 44 | 442 CAM-1 |(*%+ #)[sound of coughing]
17 | 44 | 454 CAM-2 |normal
17 | 44 | 46.3 CAM-1 |% - T [later]
17 | 44 47.2 CAM-2 |[seventy
17 | 44 | 48.0 CAM-1 |check i have control
17 | 44 | 49.1 CAM-2 |you have control engine instrument check
17 | 44 | 51.4 CAM-1 |check
17 | 44 53.1 CAM-2 |normal
17 | 44 | 53.9 CAM-1 |check
17 | 44 57.9 CAM-2 |vonevr
17 | 44 | 58.9 CAM-1 |[rotate
17 | 45 | 03.1 CAM-2 |positive climb
17 | 45 | 03.8 CAM-1 |gear up yaw damper on
17 | 45 | 04.6 CAM-2 |gear up yaw damper on
itch trim #58%
171451 079 CAM ([gound of pi?it?t)rim]
17 | 45 | 08.2 CAM-1 [##[ah] autopilot on
17 | 45 | 09.4 CAM-2 |autopilot on
e iE B
1745 172 CAM-2 [aézerlger}ition altitude]
17 | 45 21.5 CAM-1 |navon
17 | 45 | 229 CAM-2 |check
17 | 45 28.8 TWR_K gr:gisrﬁzilas ;\\jve?] two two contact departure one two four
17 | 245 | 3202 RDO-2 contact departure one two four decimal seven transasia

two two two good day
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hh® | mm ss Source Context
17 | 45 | 363 | cam | (SR GLE Sk i)
' [sound of radio frequency switching]
kaohsiung approach good evening transasia two two two
17 | 45 | 40.1 RDO-2 |passing one thousand two hundred sigang one sosan one
tango departure
(pitch trim #-5%)
171451 440 CAM [sound of pitch trim]
17 | 45 | 46.7 CAM-1 |#&(um) roger
17 | 45 | 471 APP transasia two two two kaohsiung approach roger climb
' and maintain seven thousand
17 | 45 | 50.9 RDO-2 |climb maintain seven thousand transasia two two two
T+ Ry R
171451 529 CAM-2 [ climb and maintain seven thousand]
17 | 45 | 53.9 CAM-1 |check
(pitch trim #-5%)
171451 543 CAM [sound of pitch trim]
17 | 45 | 55.1 CAM-2 |flap zero set after takeoff checklist
17 | 45 | 56.5 CAM-1 |#&(um)
gears up flap zero power management climb con lever
, |auto n-p ... taxi lights off anti icing off seat belts on
17145 572 CAM-2 bleed and air flow high approach brief uh after takeoff
checklist complete
17 | 46 | 16.5 APP  |transasia two two two squawk ident
17 | 26 | 204 RDO-2 ident passing one thousand niner hundred transasia two
' two two
17 | 26 | 251 APP two two roger now radar contact two miles west of the
' airport climb and maintain seven thousand
17 | 46 | 29.9 RDO-2 |climb and maintain seven thousand transasia two two two
g dEgE Sy
171461 329 CAM-2 [climb and maintain seven thousand]
17 | 46 | 344 CAM-1 |#%(um)
17 | 46 | 37.3 CAM-1 |#%(um)
(4h 2 2082 &2 ATC %t3%
171 46| 501 OTH [communication between GE 2082 and ATC]
(241 2 2082 #32
171 46| 544 APP [communication with GE 2082]
(4h 2 2082 &2 ATC %t3%
171 471 003 OTH [communication between GE 2082 and ATC]
(241 2 2082 %32
17| 47| 045 APP [communication with GE 2082]
17 | 47 06.3 CAM-2 Y& sosan approach dww = %
' [ah sosan approach heading three one zero]
17 | 47 | 090 | orn (#2082 ATC 3@

[communication between GE 2082 and ATC]
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17 | 47 | 124 APP  |two two two direct magong v-o0-r
17 | 47 | 15.2 RDO-2 |roger direct to magong v-o-r transasia two two two
(22537 432 2
171 471 180 APP [communication with KA 432]
17 | 47 | 194 | camz |[F0 2 voT
[okay magong v-0-r]
17 | 47 | 21.0 CAM-1 [check
(B4 432 &2 ATC $3%
171471 215 OTH [communication between KA 432 and ATC]
17 | 47 23.1 CAM-2 |...
17 | 47 | 240 CAM-1 |4#[okay]
mason #¥ ... F = 4
17 47 28.0 CAM-1 [mason ah ... zero four nine]
7R % X% mason ¥F
] Pt
17148 | 046 CAM-1 [that is mason there ah]
17 | 48 | o071 | cam-z [FFFCF fe- f mason
' [okay sir insert mason]
17 | 48 09.8 CAM-1 |magong
F %
17 | 48 | 108 | cam- [ “-magong.
[okay magong first]
17 | 48 | 12.0 CAM-1 |m-a-s-0-n =& (um)
(2740 2 2082 4432
17748 | 190 APP [communication with GE 2082]
(f 2 2082 &2 ATC #3&
171 48 | 229 OTH [communication between GE 2082 and ATC]
17 | 49 | o15 | cam [ (FAEE 2 AR 8
[sound of seat belt reminder]
(2740 2 2082 4432
1749 | 112 APP [communication with GE 2082]
(f 2 2082 &2 ATC #3&
17149 | 268 OTH [communication between GE 2082 and ATC]
transasia two two two traffic at your two o-clock five
17 | 49 | 33.1 APP miles southeast bound same company a-t-r leaving eight
thousand four hundred to eight thousand
17 | 49 | 43.2 RDO-2 |information looking transasia two two two
(% R4k T &)
17149 | 448 CAM [sound of altitude alert]
17 | 49 | 46.4 CAM-1 |(*%+5; #)[sound of coughing]
(% BT HE)
17149 | 489 CAM [sound of altitude alert]
17 | 49 | 47.1 CAM-2 |one thousand to go
17 | 49 47.9 CAM-1 |check
o oEEAE T R N F g T RN F
17 | 49 | 495 | camp |?HEI AT mTIA

[two o’clock five miles eight thousand four hundred
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descending to eight thousand]
(# P #-BHc%-3 1750:00.7)
17749 | 545 CAM [some unidentified sound until 1750:00.7]
] (L4547 3 3 1752:48.9)
171501 009 PA-4 [cabin announcement until 1752:48.9]
(2740 2 2082 443
17750 | 126 APP [communication with GE 2082]
(4h 8 2082 ¥2 ATC ¥t
171501 16l OTH [communication between GE 2082 and ATC]
(2740 2 2082 443
17150 ) 374 APP [communication with GE 2082]
(4 2 2082 &2 ATC %3
17750 | 40.6 OTH [communication between GE 2082 and ATC]
17 | 50 | 50.7 CAM-2 |altitude star
¥-+
17130 1 520 CAM-1 [yes seven thousand]
17 | 51 | 01.8 CAM-2 |altitude check 3% -+ [seven thousand]
17 | 51 | 06.8 CAM-1 [check
17 | 51 | 274 CAM-1 |cruise check
17 | 51 28.1 CAM-2 |cruise check power management
17 | 51 | 29.0 CAM-1 |cruise
17 | 51 | 29.6 CAM-2 |altimeter 4 4 4 [nine nine nine]
17 | 51 | 30.7 CAM-1 |4 4 4 [nine nine nine] set
17 | 51 | 321 CAM-2 |altitude 4% -+ [seven thousand]
17 | 51 33.1 CAM-1 |check
17 | 51 | 333 CAM-2 # B % 4 w 4cik ¢ [airspeed one nine four and
' increasing] cruise check complete
17 | 51 | 35.1 CAM-1 [check +#[okay]
A E a-tis
17151 | 3686 CAM-2 [let me listen to a-tis]
17 | 51 | 37.7 CAM  |(ATIS information kilo)
(2740 2 2082 443
1751 555 APP [communication with GE 2082]
(4h 2 2082 ¢r ATC %f:&
177 51 | 58.6 OTH [communication between GE 2082 and ATC]
... check 7% broken &_ broken &_% -*
17152 | 452 CAM-1 [... check that broken how high is the broken]
(+%)
17 | 52 | 46.2 CAM [toof]
17 | 52 | 47.9 CAM-2 |- 7 [six hundred]
17 | 52 | 48.7 CAM-1 |+ F *&[six hundred uh]
17 | 52 | 495 CAM-2 |¥t[yes]
17 | 52 | 50.3 CAM-2 |scatter = F broken = F few c-b & - + - overcast
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-
[scatter two hundred broken six hundred few c-b at
one thousand two hundred overcast at one thousand six
hundred]
17 | 52 53.9 CAM-1 |*&[oh]
Risztewr-t- 44=
17 | 52 | 54.6 CAM-2 |[then twenty four degreeree twenty two nine nine
three]
17 | 52 | 56.4 | CAM-1 |*%[oh]
o |#e A& f~ R visibility eight hundred feet] r-a
1752 | 574 CAM-2 thunder visibility thunderstorm
17 | 52 | 59.2 CAM-1 |*&[oh]
17 | 53 | 016 CAM-1 |*&[oh]
below minimum =4 JF = - - gust = =
17 | 53 | 01.9 CAM-2 |[below minimum one nine zero twenty one gust three
two]
17 | 53 | 055 CAM-1 |*&[oh]
17 | 53 | 10.1 CAM-1 [# (*%+x #)[ah] [sound of coughing]
(¥ 4p 2 2082 3%
17-)53 | 194 APP [communication with GE 2082]
(4 2 2082 &2 ATC 3
17153 | 224 OTH [communication between GE 2082 and ATC]
(¢4 2 2082 +3:2)
17°)53 | 253 APP [communication with GE 2082]
(Z4g% 23 7 5
17153 | 264 CAM [sound of seat belt reminder]
(42 2 2082 &2 ATC %3
17153 | 331 OTH [communication between GE 2082 and ATC]
] (%454 4% 3 1753:54.9)
17°) 53 | 338 PA-4 [cabin announcement until 1753:54.9]
(W*} His 4 3E
1754 179 OTH [communication between Cathay Pacific aircraft]
(/B #2863 &2 ATC #+3%
17| 54 | 253 OTH [communication between MF 863 and ATC]
(27 B 470863 ¥t3%
171 54 | 330 APP [communication with MF 863]
(& #0863 22 ATC 32
171 54 | 448 OTH [communication between MF 863 and ATC]
TeA %
17 | 54 | 581 | cama [T EE)
[sound of yawning]
: = o
17 | 55 | 041 | cAMl |[RELARE
[um nine nine six  right]
17 | 55 | 052 | orn |(RF 20335 ATC 5

[communication between GE 2093 and ATC]
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17 | 55 | 065 | cam2 |tt=
[nine nine three]
141 =%

17155 072 CAM-1 [nine nine three ah]
(2742 2 2093 4432

17155 ) 124 APP [communication with GE 2093]
(4 2 2093 &2 ATC %32

1755 16.6 OTH [communication between GE 2093 and ATC]

17 | 55 | 199 APP transasia two two two contact kaohsiung approach one
two eight decimal one good day

17 | 55 | 234 RDO-2 contact kaohsmn_g approach one two eight decimal one
good day transasia two two two
It (i P of iE 7 2R

17 | 55 | 268 | cam | (RAELE R ARES)
[sound of radio frequency switching]
(& = % 647 3

1755 | 210 APP [communication with B7 647]
kaohsiung approach good evening transasia two two two

17 | 55 | 36.4 RDO-2 |south east four two d-m-e direct to magong v-o-r maintain
seven thousand information kilo

17 | 55 | 492 APP u_h transasia two two two kaohsiung approach roger now
direct segma initially

17 | 55 | 56.7 CAM-2 |check squawk

17 | 55 | 575 APP  |transasia two two two kaohsiung

17 | 55 | 594 RDO-2 ;JVCOtransasm two two two direct to segma trans two two

17 | 56 | 04.8 CAM-2 |segma
(2 % 647 & ATC #3%

17156 | 080 OTH [communication between B7 647 and ATC]
(¥ = % 647 3

17155 | 096 APP [communication with B7 647]

17 | 56 11.3 CAM-2 |e-g-m-a

17 | 56 | 144 CAM-2 (g
(2 % 647 & ATC 3

17196 1 155 OTH [communication between B7 647 and ATC]

17 | 56 | 17.1 CAM-2 [*[oh]

17 | 56 | 180 App |fransasia two two two for_ your information magong
airport now below landing minimum

17 | 56 | 234 RDO-2 |copy that request hold at segma transasia two two two

17 | 56 | 279 APP transasia two two two roger maintain seven thousand
direct segma join holding pattern report join

17 | 56 | 345 RDO-2 maintain seven 'ghousand q”ect to segma and join holding
pattern report join transasia two two two

17 | 56 | 41.6 CAM-2 |4+[okay] segma report

17 | 56 | 42.8 CAM-1 |[segma = = I [one three five]

17 | 56 | 46.3 CAM-2 | % = 7 [one three five]
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17 | 56 | 48.7 CAM-1 |r£[wow]
o |REAPER R
17} 56 ) 502 CAM-2 [sir we are deviating to the right oh]
HEAFFEAZFLLF R
17156 | 507 APP [kaohsiung approach call GE 222 and FE 3055]
BATPREL T G A S BHRT kha o i A
BrxHEF+apait 182354237
17 | 56 | 56.8 APP  [latest sigmet forcasts magong airport visibility 1,200
meters thunderstorm fog scatter 200 for the next
two-hour]
17 | 57 | 09.7 CAM-2 |¥&[oh]
o |[REA S A )T
17 | 57 11.4 RDO-2 [GE222 copy that]
WP
17 | 57 | 129 APP [thanks all]
S |PBRERLE-FC F8% FF
171 57| 148 CAM-2 [visibility 1,200 meters thunderstorm fog for two-hour]
17 | 57 | 191 | CAM-1 |%[oh]
] KA Z iz scatter % |
1) st 198 CAM-2 [then scatter scatter 200]
-+ - ANjpE -+
17 | 57 | 255 CAM-1 |[one thousand two hundred we need one thousand six
hundred]
24 gy R
17 | 57| 277 | cAamz [FE¥EF L
[affirmative sir]
(& = X 895 #3%
17157 | 343 APP [communication with B7 895]
(= % 647 & ATC ¥
1) 57| 435 OTH [communication between B7 647 and ATC]
(& 2 X 647 #3%
17|57 48.6 APP [communication with B7 647]
(2 % 647 &2 ATC 443
17} 57| 523 OTH [communication between B7 647 and ATC]
(& = oS s
1798 | 016 1 APP o mmunication with Uni Air flight]
(B # Sl 5138)
17158 | 0838 OTH [communication with other aircraft]
17 | 58 | 138 | cam-q |FASRE GRS
[seems to be ok]
(£2: L 3055 #3#
1758 14l APP [communication with FE 3055]
IR FR— B
17 | 58 175 CAM-2 that that’s the one]
17 | 58 | 17.7 | CAM-1 |3 #:[hey hey]
17 | 58 | 19.7 APP  |(#2:i% 4 3055 ¥t
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[communication with FE 3055]
PREETIE T L ey 2
171 58 | 199 CAM-2 [the red one is much worse  looks ok behind it]
17 | 58 29.1 CAM-1 |segma
(&2 #2786 3%
171 58 | 294 APP [communication with AE 786]
(51 786 &2 ATC ¥t
1r 158 | 315 OTH [communication between AE 786 and ATC]
(&2 &1 786 $+3E
17| 38 | 36.2 Sl [communication with AE 786]
(¥ 786 &2 ATC i
1r 158 | 4Ll7 OTH [communication between AE 786 and ATC]
B
17 | 58 | 427 | CAM.2 [9ma L&
[to sigma via where]
(&2 &1 786 3
17 | 58 | 436 APP [communication with AE 786]
— kAP E BTN Y -2
17 | 58 | 475 | CAM-p | FEATAREE Tgr &4 & S
[we request one minute or ten miles]
(31 786 &2 ATC ¥4
17 1 58 | 50.6 OTH [communication between AE 786 and ATC]
17 | 58 | 525 | CAM-1 |sr&[umum]
17 | 58 | 53.7 | CAM-2 |#7[ah]
MR- T
17 | 58 | 542 | CAM-1 [it is okay let’s wait awhile for him]
(22 £ 786 43
17 | 38 | 55.2 APP [communication with AE 786]
17 | 58 | 55.6 | CAM-2 |4 [okay]
IEE fde A
17198 | 585 | CAM-1 o direct entry]
(512 786 &2 ATC %32
17 | 58 | 594 OTH [communication between AE 786 and ATC]
] BF AP A E ARG
17159 | 004 | CAM-2 [sir which which one for us to direct to]
EdArr Ny iR
17 1 AM-1 |5
59 | 03 ¢ [direct entry | know you]
Frig
17 | 59 | 05.3 CAM-2
[1 see]
17 | 59 | 055 CAM-1 |holding # # :#++[join holding pattern]
#0if holding €& hold — 4 48:% _hold sEd
17 | 59 | 06.7 CAM-2 |[T know it’s holding  but to hold by leg length in one
minute or by distance]
hold ## hold Fe&4E
17199 1 090 1 CAM-1 )14 an hold by distance]
17 | 59 | 104 | CAM-2 |hold jEdr 7RaF2w ¥ 3
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[hold by distance | would request from ATC]
17 | 59 | 137 CAM-1 [* 7 ;& [oh five miles]
17 | 59 | 144 CAM-2 |72 45 [five miles roger]
17 | 59 | 23.1 CAM-1 |segma -+ = [thirteen]
5 v o2
17 | 59 | 256 | cAm1 |T° "FC
[request later]
o |EE (X F)
17 | 59 | 26.7 CAM-2 [oh oh laughing]
(&= % 647 {3
171991 270 APP [communication with B7 647]
(2 % 647 & ATC 3
17159 | 302 OTH [communication between B7 647 and ATC]
(812 % 647 3
17759 | 342 APP [communication with B7 647]
(= % 647 22 ATC %32
17159 | 372 OTH [communication between B7 647 and ATC]
17 | 59 | 38.0 CAM-2 |% - T [later]
(&1 786 &2 ATC 3
1759 | 38l OTH [communication between B7 647 and ATC]
.. Bei%ikE % - % thunderstorm i & k45 7
17 | 59 | 41.2 CAM-2 |[... these squall line thunderstorms should be the one
would be great if they move this way]
(¥ &1 786 ¥
17159 | 420 APP [communication with AE 786]
17 | 59 | 46.2 CAM-1 |*&[oh]
RAEERT 3 b RiE2
17199 | 47l CAM-2 [now wind from southwest blows them over]
(&1 786 & ATC 3
17159 | 47t OTH [communication between AE 786 and ATC]
(22 212 786 ¥t
17159 1 509 APP [communication with AE 786]
(22 212 786 ¥t
17159 | 961 APP [communication with AE 786]
(¥ = % 895 3
18 | 00 | 044 APP [communication with B7 895]
18 | 00 16.6 CAM-1 |mason mason mason
(& = ¥ 647 3%
18 00 ) 204 APP [communication with B7 647]
(2 % 647 & ATC 3
18 1 00| 240 OTH [communication between B7 647 and ATC]
18 | 00 | 28.3 CAM-1 |z 4 [four nine]
18 | 00 | 30.9 CAM-1 [ (*%w#)[sigh [sound of coughing]]
18 | 00 | 363 | CAM-L |} % mason & &k

[request holding at mason]
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(£33 4 3055 #35
181001 379 APP [communication with FE 3055]
18 | 00 | 395 CAM-2 |4+[okay]
18 | 00 | 41.2 CAM-1 |[% - T vg[later]
o | F - g IREEAANL AL
18100 | 451 CAM-2 [later when you ask me to | will tell them]
18 | 00 | 46.4 CAM-1 |4#[okay]
(223 % 3055 #32
18 1 00| 468 APP [communication with FE 3055]
(23 & 3055 #32
18 1 00| 556 APP [communication with FE 3055]
18 | 00 | 584 CAM (AR A R PR EE)
' [sound of radio frequency switching]
18 | 01 | 00.9 CAM  |(ATIS information lima)
(& 2 s sl 3
18 101 08l APP [communication with other aircraft]
3 4 42— 5
18 01| 108 | cam2 |[BFEFT
[weather is changing]
(& &1 786 ¥3is
1801 118 APP [communication with AE 786]
(&1 786 &2 ATC 3
18101 165 OTH [communication between AE 786 and ATC]
(22 212 786 ¥t
187 01 | 195 APP [communication with AE 786]
(£33 4 3055 #35
18 101 203 APP [communication with FE 3055]
(& = ¥ 6295 3%
18 01| 49.1 APP [communication with B7 6295]
AP g fah K e mason  mason & &
18 | 01 | 534 CAM-1 |[okay we request request direct to mason to hold at
mason]
(£33 4 3055 %432
18 1011 550 APP [communication with FE 3055]
EE S )
18 o1 o1 CAM-2 [okay direct course by five miles]
18 | 02 | 000 | cAam1 |[F¥
[um yes]
transasia two two two request direct to mason and join
181 021 020 RDO-2 holding pattern at five mile leg
18 | 02 10.5 APP confirm far eastern tree zero five five
18 | 02 | 123 RDO-2 |negative transasia two two two
18 | o2 14.4 APP transasia two two two roger approved as requested
' maintain seven thousand
18 | o2 18.2 RDO-2 maintain seven thousand direct to mason transasia two

fwo two
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18 | 02 | 205 CAM  |(ATIS information lima)
(& H s Fs s
18 1 02 | 258 APP [communication with other aircraft]
(& = ¥ 647 3%
18 | 02 | 395 APP [communication with B7 647]
(Z % 647 & ATC 3
18 | 02 44.1 OTH [communication between B7 647 and ATC]
18 | 03 | 00.3 CAM-2 |4 [okay] information lima
18 | 03 | 024 | cAM |TCEATRE#EREE)
' [sound of radio frequency switching]
o (limaBE - wAERNE
18 | 03 | 032 CAM-2 [still lima visibility eight hundred]
(£ 786 & ATC ¥
18 1 03 | 050 OTH [communication between AE 786 and ATC]
(82 £ 12 786 %3
18 | 03 | 116 APP [communication with AE 786]
(¥ 786 &2 ATC i
18 1 03| 150 OTH [communication between AE 786 and ATC]
(&2 21 786 #is
18 | 03 | 175 APP [communication with AE 786]
(312 786 &2 ATC %t
18 1 03 | 196 OTH [communication between AE 786 and ATC]
(¥ = % 6295 3
18 | 03 | 219 APP [communication with B7 6295]
(& = ¥ 6295 #3E
18 | 03 | 29.0 APP [communication with B7 6295]
(& = % 647 3%
18 | 03 | 394 APP [communication with B7 647]
(- % 647 ¥2 ATC %=
18 | 03 | 441 OTH [communication between B7 647 and ATC]
(& = % 647 3%
18 | 03 | 467 APP [communication with B7 647]
(= % 647 & ATC 3
18 | 03 | 503 OTH | [communication between B7 647 and ATC]
18 | 03 | 524 APP transasia two two two information lima
18 | 03 c16 RDO-2 good day information lima transasia two two two 3
' [thank you]
18 | 03 | 589 CAM-2 |lima
T
18 | 03| 507 | cAm.1 | lima
[oh lima]
(4 2 2093 &2 ATC %3
18 | 04 ) 013 OTH [communication between GE 2093 and ATC]
8 | oa | os6 app  |(Z7R % 2003 ¥

[communication with GE 2093]
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18 | 04 | 05.7 CAM-1 |(*%+; #)[sound of coughing]
(4 2 2093 &2 ATC %32

181041 107 OTH [communication between GE 2093 and ATC]

18 | 04 | 143 APP transasia two two two descend and maintain six thousand
transasia two two two

18 | 04 | 144 | CAM-1 |Z+7[hey yes]

18 | 04 | 189 RDO-2 |descend and maintain six thousand transasia two two two
FimAd s TEE A PEFE EWEE
FATIW K BT EP PnUdBEsIsAE BT
BR-Fmw TGRS |F &, Zp 22 F2 08
N AP PR F AN A PIEt AL O
A FEE FE-HDIFPALAPTERL DGR
AL DRERE SR
[ladies and gentlemen good afternoon this is captain

18 | 04 206 PA-1 speaking welcome onboard our flilght from kaohsiung
to penghu we are now flying over tainan at an altitude of
seven thousand feet with an average speed of um three
hundred kilometers per hour due to current weather
condition magong is below landing minimum we will be
holding at the north of magong and | will keep you
updated on further weather information wish you a good
day thank you]
(B8 R#T HEEF)

18 1 04 247 CAM [sound of altitude alert]

18 | 04 | 264 CAM-2 |one thousand to go
(- )

18 1 041 295 APP [communication with other aircraft]
(& = ¥ 647 3%

187104 | 559 APP [communication with B7 647]
due FefFS S+ LB R - A

18 | 04 | 577 CAM-2  |[remain heading maintain six thousand... speed one
eighty]
(= % 647 22 ATC %t

18 | 041 586 OTH [communication between B7 647 and ATC]

18 | 05 | 011 CAM-1 |4#[okay]

18 | 05 | 01.8 CAM-2 |no change

18 | 05 | 03.7 CAM-1 |yah i have control

18 | 05 | 04.5 CAM-2 |you have control
(2 = ¥ 647 3

18 1 051 050 APP [communication with B7 647]
(2 % 647 & ATC 3

18 1 05 081 OTH [communication between B7 647 and ATC]

e oo R Pl
18 | 05 | 133 | aApp |FE 647 EGE

[communication with B7 647]
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(Z % 647 & ATC H3#
181051 153 OTH [communication between B7 647 and ATC]
(& = ¥ 6295 3%
18105 188 APP [communication with B7 6295]
18| 05| 235 | cam.1 [Pt T EEie R
' [two two nine uh parallel  parallel entry]
(% % 6295 & ATC 3
181051 252 OTH [communication between B7 6295 and ATC]
18 | 05 | 31.7 CAM-2 |% & 4 [two two nine]
(¥ = % 6295 3
18105 319 APP [communication with B7 6295]
(% % 6295 &2 ATC 3
181051 380 OTH [communication between B7 6295 and ATC]
(2 % 786 & ATC 3
18 1 051 469 OTH [communication between B7 786 and ATC]
(& = % 786 3
18105 | 515 APP [communication with B7 786]
(2 % 786 & ATC 3
communication between an
18 | 05 | 54.4 OTH [ cation b B7 786 and ATC]
(% R#7 HE)
sound of altitude alert
18 | 05 | 57.2 CAM [sound of altitude alert]
18 | 05 | 59.7 PA-1  |cabin crew turbulence
(42 2 2093 &2 ATC %3
communication between an
18- 06| 014 OTH [ ication b GE 2093 and ATC]
(¥ 4p &2 20093 3%
communication wit
18 | 06 | 04.9 APP [ o ith GE 2093]
(42 2 2093 &2 ATC %3
communication between an
187106 | 07.5 OTH [ ication b GE 2093 and ATC]
] (£ 457 ¥ 3 1806:30.1)
cabin announcement unti :30.
18 | 06 | 085 PA-4 [cabi il 1806:30.1]
TR o ke n
thisone it has purple color
18 | 06 | 115 CAM-2 [thi ith le color]
P REA FARRFI LT
- AT A A
ey it is strange and didn't seem to have this within
18 | 06 | 135 CAM-1 [hey it i 4 didn' h his within]
18 | 06 | 16.8 CAM-2 |$+#[right]
18 | 06 | 19.3 CAM-2 [altitude star
18 | 06 | 20.5 CAM-1 |check set
(&1 786 &2 ATC ¥3
18 1 06| 242 OTH [communication between AE 786 and ATC]
(¥ &1 786 ¥
18 1 06| 278 APP [communication with AE 786]
(&1 786 &2 ATC ¥3
18 1 06| 308 OTH [communication between AE 786 and ATC]
18 | 06 | 38.7 CAM-2 |altitude capture = -+ [six thousand]
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18 | 06 41.0 CAM-1 |check
(7 P #5)

18106 4r.2 1 CAM r nidentified sound]

18 | 06 | 50.7 CAM-1 |%: (v%+5 %) [um [sound of coughing]]
(&1 786 &2 ATC $is

18 | 07 | 04.2 OTH [communication between AE 786 and ATC]
(&2 &1 786 3%

18 | 07 | 084 APP [communication with AE 786]
(£ 786 22 ATC %32

18 | 07 | 10.9 OTH [communication between AE 786 and ATC]
(&2 &1 786 $HiE

18 | 07 | 124 APP [communication with AE 786]
(512 786 &2 ATC %32

18 | 07 | 17.8 OTH [communication between AE 786 and ATC]
(&2 21 786 #is

18 | 07 | 215 APP [communication with AE 786]
(51 786 2 ATC 35

18 | 07 | 241 OTH [communication between AE 786 and ATC]
(% = % 647 32

18 | 07 | 29.8 APP [communication with B7 647]
(= % 647 2 ATC ¥

18 | 07 | 330 OTH | [communication between B7 647 and ATC]
(2 = % 647 $32

18 | 07 | 36.3 AP | [communication with B7 647]

18 | 07 | 551 | CAM-1 |s&[um]
(¢3¢ & 3055 3=

18 | 08 | 06.1 APP [communication with FE 3055]

18 | 08 | 326 CAM-1 |(*%+#x %)[sound of coughing]
BIW|5H mason B3 45 EA* i kI

18 | 08 | 380 | CAM-1 |[mason was looking good moments ago what the * it
was blown to here]
BoeR G K o

18| 08 | 412 | CAM-2 | i blows it here]

18 | 08 | 421 | CAM-1 |*%[oh]
(# = % 692 52

18 | 09 | 014 APP [communication with B7 692]
(= % 692 & ATC $£3¢

18 1 09 | 053 OTH | [communication between B7 692 and ATC]
(222 % 692 $32

18 | 09 | 08.3 APP [communication with B7 692]
(= % 692 2 ATC $32

18 1 09 | 113 OTH | [communication between B7 692 and ATC]

o | oo | 128 | app (B3 69255

[communication with B7 692]
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(Z %692 & ATC 3
181091 190 OTH [communication between B7 692 and ATC]
18 | 09 | 31.6 CAM-2 |%: 3 & 4, [oh two two nine]
A N ?‘;ﬁ—,q‘urs B = B JF e » FRIBE O JF =
Ll 2 e F A R
18 | 09 | 327 CAM-1 |[oh let us request heading three two zero to join the
holding pattern of one three dme from magong two zero
one okay]
18 | 09 | 39.1 CAM-2 |okay
(£33 4 3055 #35
181091 405 APP [communication with FE 3055]
transasia two two two request heading tree two zero and
18 | 09 | 465 RDO-2 |join correction tree one zero turn left heading and join
magong two zero one one tree d-m-e
18 | 09 50.3 CAM-1 |tree one zero
18 | 10 | 015 APP |transasia two two two approved as requested
18 | 10 | 05.0 CAM-2 |= =k [three one zero]
(23 4 3055 #:2
18 1101 051 APP [communication with FE 3055]
18 | 10 | 06.7 CAM-1 |[= =k [three one zero]
18 | 10 | 15.2 CAM-2 [##[uh]
(£33 4 3055 %432
181101 158 APP [communication with FE 3055]
U GRS =
18110 177 CAM-L [uh uh | am so * tired]
18 | 10 | 284 | cAam |FF7IE G
' [sir are we holding here]
18 | 10 | 304 CAM-1 |¥+[yes]
) right orbit :& &_left orbit
18 1 101 309 CAM-2 [right orbit or left orbit]
RF ARG OINE B R tHED B
18 | 10 | 325 CAM-1 [[no not that this will do do right orbit holding
pattern]
18 | 10 | 37.3 CAM-2 |okay
(& = ¥ 692 3%
18|10 | 38.2 APP [communication with B7 692]
18 | 10 | 405 | cam2 |7 F°©
[two zero one]
(2 %692 & ATC 3
18 1 10| 442 OTH [communication between B7 692 and ATC]
18 | 10 | 511 RDO-2 transasia two two two ah request magong two zero one
' one tree d-m-e right pattern
18 | 10 | 59.7 APP transasia two two two approved as requested
18 | 11 02.0 RDO-2 |thank you
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18 | 11 | 03.0 CAM-1 [e2[sigh]
(2742 2 2093 4432
18 111 045 APP [communication with GE 2093]
(4h 2 2093 ¢&7 ATC #f:2
18 111 083 OTH [communication between GE 2093 and ATC]
v 4y~ N s AR
18 11} 116 CAM-2 [oh established | will report to him]
18 | 11 | 134 | CAM-1 |4 [okay]
18 | 11 | 167 RDO-2 transasia two two two join uh holding pattern request five
' mile leg
18 | 11 | 177 | CAM-1 |[=[um]
18 | 11 | 21.3 APP  |transasia two two two approved as requested
18 | 11 | 235 CAM-1 |¥t[yes]
18 | 11 | 239 RDO-2 |thank you transasia two two two
(-
18 1 111 254 APP [communications with other aircraft]
18 | 11 | 254 | CAM-2 |4 [okay]
18 | 11 | 36.6 CAM-1 |#&[um]
12 L A
18 11 42l CAM-1 [oh blown away immediately]
18 | 11 | 46.0 CAM-2 |=&[um]
(& H s Ffs it
18 | 11 474 APP [communication with other aircraft]
18 | 11 | 507 | cam-2 |Z e
[five mile leg]
18 | 11 | 521 CAM-1 [==[sigh]
(£33 4 3055 #35
18 | 11 537 APP [communication with FE 3055]
LG RS g B B
18 | 12 | 085 CAM-1 |[ah thirteen dme three thousand five dme two
thousand]
SRR & i X
18 | 12 13.1 CAM-2 [one eight  one eight reaches five miles too]
18 | 12 | 150 CAM-1 |#& =& [um um]
R F AN holding s &+ L AR hEFiE L
18 |12 | 163 | cam-2 [B¥* _ ,
[no I said if we’re  holding we have to turn inbound
atone  one eight dme]
(2142 2 5133 $43
18 1 121 165 APP [communication with GE 5133]
18 | 12 | 249 | cam1 |7 T
[sigh  two zero one]
3} NS
18 | 12 | 279 | CAM-z [SUrsewn ke

[course is two zero one]
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F kS HHEFA % g
18 | 12 | 291 | cAam. |¥ 7o oAkt
[okay zero two this is zero two one]
#E O AMAELR SF 2 FEAPRAEILR B
ol
18 | 12 | 317 | CAM-2 |7
[sir I will initially set two zero one because we need
this wind correction]
18 | 12 | 345 CAM-1 |4#[okay]
/\\‘ pe Y /1}
18 | 12 | 352 | CAM-2 | TR EREST |
[we can have this wind correction now]
18 | 12 | 39.3 | CAM-1 |%[um]
18 | 12 | 434 CAM-1 |9&iz k5 [oh | see]
F-TEEF 0 Az s R IRES
18 | 12 | 54.0 CAM-2 |[later we need to turn to how much two three one
wind is so strong]
18 | 13 | 04.3 CAM-1 |#&[um]
WRE I LT
18113 122 CAM-2 [okay sir here comes the five miles]
18 | 13 | 142 CAM-1 |4*[okay]
(2 = % 6295 ¥
1813 | 257 APP [communication with B7 6295]
(2 = % 6295 ¥
1813 | 347 APP [communication with B7 6295]
BoZ % N =
] two three one  let me see
18 | 13 | 381 CAM-2 [ h | 1
(#:% 4 3055 #32
18 1 131 902 APP [communication with FE 3055]
(¥ &1 786 ¥
18 ) 14 128 APP [communication with AE 786]
(&1 786 & ATC 3
18 | 14 240 OTH [communication between AE 786 and ATC]
(22 212 786 ¥t
18| 14 295 APP [communication with AE 786]
(&1 786 &2 ATC 3
18 | 141 314 OTH [communication between AE 786 and ATC]
(241 2 2093 #32
18 | 141 364 APP [communication with GE 2093]
(4h 2 2093 ¢r ATC $f:2
18 | 141 409 OTH [communication between GE 2093 and ATC]
(¥ = % 6295 3
18 | 141 436 APP [communication with B7 6295]
18 | 14 | 53.9 CAM-1 |5 - T [take a look]
EB-& %, thunderstorm -2 rx i %k 7
18 1151 026 CAM-2 [coming um thunderstorm is gonna be blown toward us]
18 | 15 | 06.0 CAM-1 |*&[oh]
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18 | 15 | 066 | cam |HTFETHA S AR - T
[yes so magong we may the first one for the approach]
18 | 15 | 123 CAM-1  [=&## [um uh]
(=7 786 & ATC
18115 139 OTH [communication between AE 786 and ATC]
(82 £ 13 786 3%
18 15| 197 APP [communication with AE 786]
(=7 786 & ATC ¥
181151 256 OTH [communication between AE 786 and ATC]
(241 2 5133 432
18115 340 APP [communication with GE 5133]
(5 Houfp i3
18 15| 310 OTH [communication between BR flights]
18 | 15 | 415 | oTH ((FEABLE)
[other aircraft communication]
18 | 15 | 482 | orn |((BEABLE)
[other aircraft communication]
18 | 15 | 528 | oTH |(FEABLE)
[other aircraft communication]
BT — TAF
181 151 579 | CAM-L [better evade it]
18 | 15 | 583 | oTH |(REABLE)
[other aircraft communication]
18 | 15 | 59.9 CAM-2 |#) Jz[copy that]
(& = % 786 3%
18 | 161 014 APP [communication with B7 786]
FRA P RAFET S g5 BT L in - Bk e R
18 | 16 | 03.2 CAM-2 |[then we happen to circumvent it happens to circumvent
the right side one]
18 | 16 | 07.1 CAM-1 |*&[oh]
18 | 16 | 07.8 CAM-2 |$t+#[yes]
(£33 4 3055 %432
18 | 16| 184 APP [communication with FE 3055]
£ % 758 &7 ATC 3
18 1 161 205 OTH [communication between BR 758 and ATC]
(2 :% & 3055 435
18 1161 222 APP [communication with FE 3055]
(£33 4 3055 #32
18 | 16| 286 APP [communication with FE 3055]
KE - T X F 3G e APl
18 | 16 | 36.5 CAM-1 [[ask whether the weather is getting better ~ we request
to continue the approach]
18 | 16 | 415 | cAm-1 |} *7F tempork

[any tempo]

58




hh® | mm ss Source Context
(82 £ 12 786 3%
18| 16 | 428 APP [communication with AE 786]
18 | 16 | 435 CAM-2 |4+[okay]
(=7 786 & ATC
18 1 161 485 OTH [communication between AE 786 and ATC]
BB S el check b o 2 § A FHET s
ey s
18 | 16 | 0.4 RDO-2  |[kaohsiung transasia two two two um is magong
weather getting better and if yes we will request for
approach]
18 | 16 | 544 | CAM.1 |CMPOENE
[tempo weather]
WA g Y ARG - T
18 1 161 559 APP [okay i will apply for I will inquire about it for you]
18 | 16 | 581 | cam1 |[EFTHE A
[temporary good weather]
18 | 17 | 00.5 CAM-2 |4#[okay]
(23 4 3055 #:2
18 | 171 154 APP [communication with FE 3055]
(& % 758 &2 ATC 3
18 171 204 OTH [communication between BR 758 and ATC]
WHgLzap A &F#- B holding v
18 | 17 | 29.9 CAM-2 [[okay sir here is the one three dme we are going to turn
for another holding orbit]
e rRe & g PRz S ek
18 1 171 351 CAM-1 [yes then if turn needed  turn left]
= & orbit
18 | 17| 383 CAM-2 [left turn orbit]
18 | 17 | 39.6 CAM-1 |4#[okay]
18 | 17 | 40.8 RDO-2 |transasia two two two request left turn orbit one orbit
18 | 17 | 453 APP |transasia two two two approved as requested
18 | 17 | 48.1 RDO-2 |left turn one orbit transasia two two two
4+ = #& one orbit
18 1 17| 502 | CAM-2 [okay left turn one orbit]
) —éfi;qa —ﬁ —Jﬁs,gia;f,’rség‘_iﬁﬂ
18 ) 17| 564 CAM-1 [itseemsto look look like it is clear]
18 | 17 | 588 | cam2 [T
[it is passing over]
(2 :% L 3055 435
18 1 171 599 APP [communication with FE 3055]
T TE
18 1 18| 041 CAM-2 [sir I will listen to it]
18 | 18 | 05.4 CAM-1 |4+[okay]
18 | 18 | 06.5 CAM |8 (@ ST A 7 3 4% LA EF)
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[sound of radio frequency switching]
18 | 18 | 06.6 CAM  [(ATIS information lima)
(223 & 3055 #32
18 1181 081 APP [communication with FE 3055]
B B | ; =
18 | 18 | 123 | cam-p |ERlimait®
[still lima]
(£33 4 3055 #32
1818 | 163 APP [communication with FE 3055]
18 | 18 | 209 | cam | (RATE S LES)
' [sound of radio frequency switching]
18 | 18 | 217 | cam |KF limaiz#%
' [sir still lima]
18 | 18 | 231 CAM-1 [*¥&[oh oh]
18 | 18 | 244 CAM-2 [#&34 /& 2% [um annoying]
approach = % ®& = w {ErR IR A& L B o s
18 | 18 | 405 | B76a7 |} P FEFE
[approach glory um six four seven how many aircraft to
magong are holdind now]
2 oo A 4 A e B oo A 1 BOAS #
PG AEF KAk -
18 1 18| 481 APP [there are four including you and you are the first]
18 | 18 | 495 B7 647 |7 fZ[roger]
18|18 | 514 | app |KFFFEDLw
' [sir say your intention please]
BERPBAPXFAPE R
18 | 18 | 54.0 B7 647 |[we will make our decision after the weather you provide
us]
A e S EE S 3 R At
18 | 18 | 56.8 APP [okay we already have the tower to inquire about it
thank you]
) xF %;ﬁ’?ﬁz% (% %)
181 191 004 CAM-2 [weather weather is not good [laughing]]
18 | 19 | 00.5 B7 647 |#f#{thank you]
(22 212 786 %32
18119 213 APP [communication with AE 786]
(&1 786 &2 ATC ¥H3
181191 251 OTH [communication between AE 786 and ATC]
(¥ &1 786 ¥
18 | 191 294 APP [communication between AE 786 and ATC]
18 | 19 | 324 OTH |(#1 786 &7 ATC %3
(22 513 786 %3
18119 | 355 APP [communication with AE 786]
TRE & 5 0
18 | 191 444 CAM-2 [to which shall we switch to]
18 | 19 | 46.3 CAM |8 (@ ST A 7 3 4% LA EF)
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[sound of radio frequency switching]
18 | 19 | 46.9 CAM-2 |4#[okay]
18 | 19 | 47.6 CAM-1 |= F.— T [listening watch for awhile]
18 | 19 | 48.6 CAM-2 |okay
(223 & 3055 #32
18 1191 523 APP [communication with FE 3055]
18 | 19 | 571 CAM-1 [==[sigh]
(223 & 3055 #32
18 1 191 o582 APP [communication with FE 3055]
(223 & 3055 %32
18 120 145 APP [communication with FE 3055]
TR R SR F R R
18 | 20 | 355 CAM-1 |[then we’re turning randomly turn randomly to dodge
the weather]
18 | 20 | 301 | cAm-p |7 OMPILJELA T i ff 2 8 A it et
[anyway the orbit is ours  this whole area is ours]
18 | 20 | 420 CAM-1 |4#[okay]
18 | 20 | 511 CAM-1 |5 #+ & g4 H[looks pretty good]
18 | 20 | 545 CAM-2 |#&[um]
18 | 20 | 59.5 CAM-1 [=&+4F [um okay]
g34p @ 5133 ¥3%
18120 | 599 APP Ecorfmunication with GE 5133]
E-ig = 77 7R thunderstorm sk -1 = 7
18 | 21 | 01.7 CAM-2 |[almost completely passing through the thunderstorm is
about to pass over soon]
18 | 21 | 04.7 CAM-1 |+ [yes]
(& &1 786 ¥3is
18121 128 APP [communication with AE 786]
18 | 21 175 CAM-2 SBEPRe R Fﬂi K RN O_I’bit Vfg_
[keep requesting keep requesting orbit]
(&1 786 &2 ATC #3
18121 180 OTH [communication between AE 786 and ATC]
18 | 21 | 231 CAM-1  [*% ¥+ [um yes]
18 | 21 | 2509 RDO-2 traqsasia two two two ah request left orbit at two zero one
radial one tree d-m-e
18 | 21 | 333 APP confirm transasia two two two
18 | 21 | 348 RDO-2 |affirmative
18 | 21 | 357 APP transasia two two two approved as requested
18 | 21 | 37.6 RDO-2 |thank you transasia two two two
WOAPRAGZE“Z <=2 % 2z R
18 | 21 39.1 CAM-2 |[okay we will remain here at one three one three one
one three dme]
18 | 21 39.2 APP PRI R
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[glory six four seven kaohsiung]
18 | 21 | 414 B7 647 |wL3:4[um go ahead]
KEBLFL T A mBL - B L LA
EAR AR R R B
18 | 21 | 424 APP  I[sir tower reported that thunderstorm will probably
continue for another hour and we are still requesting the
visibility]
¥
18 | 21 | 500 | B7647 [okay thank you]
18 | 21 | 513 APP mEs A s K F confirm in4)c
' [transasia two two two sir confirm you copy that]
PSR
18 121 543 RDO-2 [roger transasia two two two ]
18 | 21 | 568 | cam2 |7 B
[sigh one hour]
(23 4 3055 #:=
18 |21 574 APP [communication with FE 3055]
(& 4p 2 5133 #3%
18 121 597 APP [communication with GE 5133]
(2742 2 5133 4432
18 ) 22 | 059 APP [communication with GE 5133]
(& 4p 2 5133 #3%)
18 122 108 APP [communication with GE 5133]
(#2:% 4 3055 %32
18| 22| 1L7 APP [communication with FE 3055]
(£33 4 3055 #432
1822 | 159 APP [communication with FE 3055]
43 ... PR g orbit
18 | 22 20.0 CAM-2 [okay... then we have to turn orbit]
18 | 22 | 221 | CAM-1 |4 [okay]
RS G S éﬁ-&“’ﬁ pEd B2 gl N
18 | 22 | 30.1 RDO-1 |[um transasia two two two is there any temporary good
weather]
KEAPE aRick s 28 1 RIGHF
18 | 22 | 349 APP  [[sir we are waiting for an answer we will let you know
immediately if there is any]
18 | 22 | 38.1 RDO-1 |4F##okay thank you]
18 | 22 | 39.2 APP 7 % & [you are welcome]
18 | 22 | 584 | CAM-1 [e:rze:[sigh sigh sigh]
18 | 23 | 317 CAM-1 |=zrzrz[sigh sigh sigh]
FRIZ - T ﬁﬁ'%ﬁ-“@_
- A
18 123 481 CAM-2 [let me check the distance]
18 | 24 | 071 | camp |HTRETIEE SR 0

[yes it should be clear]
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18 | 24 | 08.9 CAM-1 |2 B [hey yes]

18 | 24 | 001 | cam-p | BT KT

' ““|[* here it comes again]

18 | 24 | 333 CAM-1 |=2(*% i #)[sigh [sound of coughing]]

18 | 24 | 441 CAM-1 [z 73 7 =5 [gone yet]

18 | 24 | 457 CAM-2 |ix 3 7 [it’s gone]

18 | 24 | 483 CAM-1 |J&3%4F 7 [should be good now]

18 | 24 | 517 CAM-1 |==¥5 [sigh]

18 | 25 | 06.6 CAM-2 [==[sigh]
CEERES TS

18125 173 APP [communication with other aircraft]
(-

18125 215 APP [communication with other aircraft]
(¥ A 3055 3

18125 21 APP [communication with FE 3055]
(25) A m1 (%8)

18 | 25 | 304 CAM-2 |[[laughing] seven thousand and all up to you
[laughing]]
R

18 125 363 APP [communication with other aircraft]
PR, B

1812 | 5r4 ) CAMA [sigh ... all right]

18 | 26 | 254 CAM-1 |...
B g

18 | 27| 044 CAM-2 [contact him or not]
RS TR

181271 056 CAM-1 [ah wait a second]

18 | 27 | 07.3 CAM-2 |4*[okay]
2| 8 5] 2\

18 | 27 | 121 | cam |BREFS = tower
[or ask magong tower]
REE I )

18 ) 21| 193 CAM-1 [okay let me ask him]

18 | 27 | 20.2 CAM-2 |4 % F [okay sir]
B OREAAA GG eiEI AP
5z kB3

23.9 RDO-1 |[magong tower transasia two two two is the weather
temporarily in good conditon it looks fine from our
perspective]
BEAA AL HREAPRB AR F FEIF
SRS B R EPIEAR AL fio G ROR ShiciE BT §
AFORE G R AR LA TR 4 Eh e b
B2 TWRM e s amemenn htakn i 55 Sf ER 0T PR

oo b if 23 “Feh2 0L Bk % 2R A FER T
PPR GRS FiF et A% %A
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[transasia two two two tower sir we just confirmed with
the forecast office and the forecast now visibility will
remain at eight hundred and as for ground wind
average ten minutes wind two two zero degreerees one
seven knots maximum two seven knots  runway zero
two wind two one zero degreerees six knots maximum one
one knots runway two zero wind two zero zero degreerees
one two knots maximum one six knots]
% 22 approach R 3% B ~fpspL£ L L1 L - Lo
4 A LR EH- B E. FAEE DR £F 2R
97 R B R % 4L SUFEEE Ok 24 FR s
ok h 272 confirm )4 = E 2w i
[kaohsiung approach broadcasts magong forecast chief

18 | 27 | 384 APP reported that visibility will improve in the next ten to
ten twenty minutes but... runway zero two wind two
one zero degreerees five knots maximum one one knots
runway two zero wind one nine zero degreerees one one
knots maximum one five knots confirm you copy it glory
six four seven]

18 | 28 | 05.0 APP  |glory six four seven % & [kaohsiung]
e R v RS P ko s R e bR

18 | 28 | 075 | B7647 [~ F
[glory six four seven can you repeat runway zero two
wind information at runway zero two]
FoFaEh & “Fh I EB S %48 3 FEERL
1R % 2R Ek s 2T R

18 | 28 | 12.0 APP  I[runway zero two wind two one zero degreerees five knots
maximum one one knots runway two zero wind one nine
zero degreerees one one knots maximum one five knots]

18 | 28 | 186 | RDO-1 [T
[roger thank you]

18| 28| 202 | TWR M |FF 26 .

- [you are welcome sir]

18 | 28 | 219 | CAM-p |FHRF &L
[okay sir I will switch over now]
PR Poteay LR WL A LA

18 128 | 225 B7 647 [what about the visibility didn't he report the visibility]

18 | 28 | 243 | cam |fF (RATIAE GRS
[sound of radio frequency switching]
B FRARE R A FERE A BRI F -8
2

18 | 28 | 256 APP  I[they the forecast chief said they will not issue any
adjustment but he said the weather will get better a little
bit]
IR A N

18| 28 | 259 | cam2 |{"®7F

[remain at eight hundred]
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FRIL G ¥BciE 5 0
18 | 28 | 322 B7 647
[what about now]
18 | 28 | 34.0 CAM-2 |~ 7 [eight hundred]
B AFing- T
1 2 4.2 APP .
8 81 3 [now let me check for you]
18 | 28 | 37.1 CAM-2 |:&F_~ 7 [still eight hundred]
FEA e KF ORA S Sdmetar F24 a0 LR AN
18|28 426 | App [P -
[glory six four seven sir right now magong metar
visibility eight hundred meters]
approach & & & Gk 7RI & S 0 A R R e B
18 | 28 | 581 | rRDO-1 | o .
[approach two two two may we request wind information
at runway zero two]
P kR FR ek A SFR DT B % 4L Ak
g s 4 F R % 4 Bx 2T R
18 | 29 | o048 APP [um zero two zero two wind two one zero degreerees
' five knots maximum one one knots runway two zero
wind one nine zero degreerees one one knots maximum
one five knots]
18 | 20 | 152 | cam [T B FAEY
[copy yet runway zero two]
18 | 29 | 18.0 RDO-2 |please say again 4 # % & & [transasia two two two]
transasia two two two runway zero two wind two one zero
18 | 29 | 206 APP degreerees 1_‘|ve knots_ maximum one one knots runway
two zero wind one niner zero degreerees one one knots
maximum one five knots
18 | 29 | 324 RDO-2 |copy standby transasia two two two
PRAGF— T i-l-s kA i AR
18 | 2 4.7 AM-2 L
8 913 ¢ [let me guess the visibility at i-1-s zero two]
% Z& approach glory = = 45 - RF & 31 & i-l-s /F » i3
18 | 29 | 383 | B7e47 [EEH .
[kaohsiung approach glory six four seven request radar
vector for i-l-s runway zero two approach]
FRFLTF 1Y
18 | 2 4 AM-1 -
8 91 39 ¢ [then it works]
WALRANFE L FA T
18 | 29 | 398 | CAM-2 |* xR .
[visibility eight hundred is good for zero two]
EFRCC BPE T
1 2 44, AM-2 |° .
8 ) 3 < [how dare * they are going to descend]
AR H- T
18 | 29 | 448 APP o
[1 will apply for you]
Mt IR OKEINAPL BeE
18 | 29 | 46.4 CAM-2 : .
[they run in front of us sir we would request the same]
18 | 29 | 46.7 B7 647 |4%[okay]
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18 | 29 | 483 CAM-1 |4#[okay]
18 | 29 | 503 RDO-2 % z2[kaohsiung] transasia two two two request radar
' vector to i-1-s runway zero two
18 | 29 | 554 APP transasia two two two roger standby for coordination with
' magong tower
18 | 29 | 598 RDO-2 thank you standby transasia two two two continue left
' orbit
18 | 30 | 034 CAM-1 |(*%wx #)[sound of coughing]
18 | 30 | 035 APP roger
] P AP s orbit v
181301 046 CAM-2 [sir let us continue the orbit]
18 | 30 | 06.3 CAM-1 |4#[okay]
18 | 30 | 081 | camp | EFEE ARG
' [he is contacting tower to assist us]
18 | 30 | 10.2 CAM-1 |4F #i[okay]
B 40k IR maximum % 4 kR 24
18 | 30 | 11.0 CAM-2 |[two one zero five knots maximum one one under tail
wind limit]
18 | 30 14.5 CAM-1 |4*[okay]
e LR AR HsFEARF T
181301 151 CAM-2 [visibility eight hundred i-1-s zero two is good]
18 | 30 | 175 CAM-1 |4F[okay]
18 | 30 | 35.1 CAM-2 |(*%+ #)[sound of coughing]
H- e 2 N F e B
- i ‘/
18 1 30| 383 CAM-1 [request heading one eight zero to south]
18 | 30 | 419 RDO-2 transasia two two two request heading one eight zero and
' to south
transasia two two two roger approved as requested and
18 130 | 469 APP heading one eight zero
18 | 30 | 511 RDO-2 |heading one eight zero transasia two two two
L |Fue s N EET
18 130 | °36 CAM-2 [heading one eight zero approved]
18 | 30 | 54.8 CAM-1 |4+ #i[okay]
s EE AL
18 1 30| 566 CAM-1 [um and for landing...]
-k FEAYFANCZZ2 2 5 APRAERZ
18 | 30 | 587 | cam=2 | *°’ _ o
[same use zero eight one three three six six one for
landing we have tail wind now so no more addition]
18 | 31 | 03.6 CAM-1 |4#[okay]
R &
18 | 31 | 378 | cam | .
[request one six zero sigh]
18 | 31 | 39.7 CAM-2 | = = JF [one six zero]
18 | 31 | 40.6 CAM-1 | = = ¥ [hey one six zero]
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18 | 31 | 421 RDO-2 tZr;r(I)sama two two two request heading turn left one six
18 | 31 | 46.9 APP  transasia two two two heading one six zero approved
18 | 31 | 495 RDO-2 |one six zero thank you transasia two two two
18 | 31 | 523 APP transasia two two two any deviation is approved maintain
ah maintain six thousand
18 | 31 | 57.6 RDO-2 |maintain six thousand thank you transasia two two two
18 | 32 | 00.2 APP welcome sir
45 R AP e A R
18 | 32 | 01.3 CAM-2 |[okay it is all up to us now as long as maintaining six
thousand]
18 | 32 | 03.9 CAM-1 |4+[okay]
18 |32 | 072 | cAm-p |KFi - BQciksaTdn
[sir I just keyed in g-c zero two a]
18 | 32 | 09.3 CAM-1 |4#[okay]
W Eup 2 A FAE
18132 128 CAM-1 [okay heading one eight zero]
LR E R
18 ) 32| 144 CAM-2 [uptous he said up to us]
18 | 32 | 152 | cAmq |TT TR
[uptous uptous]
o |B AL 7 any deviation (% #)
18 1 321 165 CAM-2 [he said up to us any deviation [laughing]]
18 | 32 | 197 CAM-1 |(*%+5; #)[sound of coughing]
18 | 32 | 211 CAM-1 |a-d-m ...
18 | 32 | 229 CAM-2 [## [uh]
R
18 | 32 | 232 CAM-1 [what did he say]
18 | 32 | 24.0 CAM-2 |is z[he said] any deviation
18 | 32 25.4 CAM-1 |any deviation...
— — Y
18 | 32 | 263 CAM-2 any dfaw_atlon apprgved maintain six thousand i} F g
A3 [itmeans it is all up to us]
evkEvE  HF4F4F okay 4
18 132 212 CAM-1 [oh oh oh okay okay okay okay okay]
Flaw s FEEET FIRATRIEHILG B8
18 | 32 | 324 CAM-2 |[because they do not care and there is no other aircraft in
this area anyway]
Ve
18 | 32 | 354 CAM-1
[oh]
18 | 32 | 39.6 CAM-1 [e2[sigh]
i KER LSS I0B R 2] 7 o
18 | 32 | 579 CAM-2 [sir the wind becomes mild]
18 | 33 | 00.2 CAM-1 [#L ¥+ [yes]
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18 | 33 | 009 | cAmp |HTETIRIA
' [yes it becomes five knots]
18 | 33 | 026 CAM-1 [#L ¥+ [yes]
18 | 33 | 027 CAM-2 maximum -+ - &7 k|:® &+ = gust 5 FE AT
' [maximum one one it was one seven gusting two seven]
18 | 33 | 06.0 CAM-1 |*&[oh]
o |RR FRE]
18|33 | 06.6 CAM-2 [now wind is getting mild]
18 | 33 | 08.0 CAM-1 |¥%[oh]
18 | 33 | 337 B7 647 kaohsiung approach glory six four seven how about the
' weather ... how about situation
18 | 33 | 394 | App |SF 7 EATHER ORI
' [glory six four seven sir we are still requesting]
18 | 33 | 422 | Brear | O
[um okay]
BF 7oA RAEANT RERT L
18 | 33 | 481 CAM-2 |[we have the wind info and visibility eight hundred that
should be good]
18 | 34 | 00.7 CAM-2 |(*%+ #)[sound of coughing]
18 | 34 | 061 | CAM-L [F7 7R -
[zero two two ....]
18 | 34| 073 | cAm2 |F7P 7 HFLC .
[zero two two one zero nine onej
' [yes moments ago ~ where is it now]
18 | 34 | 237 | cAamz |[KF RS- By
[sir do you want to increase the range]
18 | 34 | 25.7 CAM-1 [##[uh]
R
18 | 34 | 265 | cAM2 |mITE
[um um | mean]
IR R
18 | 34 273 CAM-1 [wow * here is another one * at four thousand]
w -+ Arangerange & 7 &4 - g A g - T
18 | 34 | 205 | CAM-2 |7 M ETVE
[four thousand | mean range can we increase it a bit
let me see where we are]
18 | 34 | 356 CAM-2 |+ [yes]
18 | 34 | 36.7 CAM-1 |*#+7[hey yes]
18 | 34 | 405 | CAM-p |fCF T AL
' [sir you can use my side for reference]
18 | 34 | 421 CAM-1 |4+ 4#[okay okay]
18 | 34 | 443 CAM-2 |¥t[yes]
18 | 34 | 486 CAM-1 |4#[okay]
18 | 34 | 513 | CAM-1 [R&* §- 7 ¥ Rlseiri
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[now * you will know if you check the map]
o |REERALS S AN L e
181 341 >4l CAM-2 [sir magong is at our right hand side]
18 | 34 | 57.6 CAM-1 |*%&[oh]
Pz A FRTAEFRL B
18 | 34 | 585 | CAM-2 |®~VoOT .
[now it shall be um roughly two seven zero at our nine
o’clock direction magong v-0-r]
18 | 35 | 04.7 CAM-1 |*&[oh]
Bz EAwd FRZFA S S 7R metar £ %
18 | 35 | 100 | B7647 | | .
[kaohsiung glory six four seven what is the magong
metar at time three zero]
EN %T [l Ea Fva - F
1813 183 APP [1 will inquire about it for you]
18 | 35 | 199 B7 647 |47 [okay]
‘\?\p’l’ﬁ AT
18 | 35 | 25.1 CAM-2 [not updated yet]
18 | 35 | 26.0 CAM-1 |#&[um]
o (3 ST o iE ; B
18 | 35 | 306 | cam |7f (RATRALEEFLEF)
[sound of radio frequency switching]
18 | 35 | 30.7 CAM  |(ATIS information lima)
18 | 35 | 370 | cam | (RAELE S EEARE)
[sound of radio frequency switching]
18 | 35 | 384 CAM-2 |:& 2 % [no change yet]
ALy b v R
181351 >28 CAM-2 [so it is flying outbound at outer area]
18 | 35 | 55.6 CAM-1 |*&[oh]
/\\‘ 2 ) = B > S L /\“ 2 2
18 | 35 | 562 | CAM-2 | IEF BT AT G RSP
[we are at inner area but it’s altitude is lower than us]
18 | 35 58.7 CAM-1 |&;[hey]
18 | 36 | 143 | CAM.1 |1 *I®8 = vor
[just passmg magong v-0-r]
F oBav-ores MErNiPFa Sk -4 F
18 | 36 | 16.0 CAM-2 |[hey magong v-o-r is at our two zero one nine zero
direction]
> E e EHKE WA information ¥ mike £ o
mike 8 S ARIAF A FERFER TR
PR RET ARG 30 ﬁ%i‘ A3 F mZASTF
18 |36 | 221 | App |fFRAChEAFAT AL sF DA

[glory six four seven now information mike information
mike  visibility eight hundred meters thunderstorm
thundershower um still thunderstorm overhead clouds few
two hundred meters scattered six hundred few c-b one

69




hh® | mm ss Source Context
thousand two hundred um broken one thousand six
hundred]
HEE N3 H -
18 | 36 | 478 | Brea7 |FF S AF ZE I
[is magong airport close]
LAV R
18 | 36 | 504 | App |RIFT M
[um we are not close]
okay 3 &3l Hen i-l-s F A sy @Ry
18 | 36 | 513 B7647 |[okay good radar vector i-l-s runway zero two prepare
for approach]
B e HfF
18 | 361 546 | CAM-2 [wind direction]
WA E AP FARAES AR S FEaE R4e
SRS REaEEEd B ARRL AP oF
et RERPRAY GF Y GRE-T
18 | 36 | 95.3 APP  [okay sir we  because we are using runway two zero
now and if you prefer runway zero two an approval
from magong military office is required we have applied
it for you but it is still in process please wait]
18 | 37 | 083 | B7e47 | ¥
[roger]
FET R R
18 3r | 103 CAM-2 [I will tell him the same thing]
PR AN e o W NP RR] e ST T
18 | 37 | 127 CAM-1 |[no we don’t have to  we know it already  hey we just
told him]
18 | 37 | 135 CAM-2 |7 & 37 [no need to tell them]
18 | 37 | 16.0 CAM-2 |4+ 4% 4+ [okay okay okay]
BRI} E 7 F3E T HIRGF
18| 31| 116 CAM-2 [doesn’t magong military office belong to air force ]
ey B oo Hl s
18 | 37 | 19.7 CAM-1 |/ . .
[hey magong military office]
o B BAN bk
18 | 37| 216 CAM-2 [oh magong military office ha ha ha ha]
PGPS ANt
18 1371 239 CAM-1 [air force base duty team]
LRl (X K)
18 | 37 | 25.0 CAM-2 [hey hey hey hey] [laugh]
&2 IR
18 | 37 26.5 CAM-1 [they are going to change that]
3R H p-
18 | 37 | 283 | camp |[*FTELAA
[a net or something]
18 | 37 | 296 CAM-1 |$t¥#[yes]
VR F RS gAT kA v HAE *
18 | 37 | 30.0 CAM-2 |24 72 ¥ 7 ¢4 ke

[but in this kind of weather condition * fighters are not
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going to get airborne right * they are not willing to
get airborne at all]
DEAEERTFEHNEF RS SRS AR
18 | 37 | 548 | app |N=FTbT REAE-T
[glory six four seven please standby we have made three
requests to magong military office already please wait]
i KE 4 1‘3\3:53;% e MR AP (XA
18138 | 019 CAM-2 [sir looks like here is better any deviation as we like]
18 | 38 | 024 | Bre4r | FEPH
[roger thank you]
(242 2 5133 %32
18 | 38| 317 APP [communication with GE 5133]
(42 2 5133 22 ATC 3
18 138 | 350 OTH [communication between GE 5133 and ATC]
18 | 38 | 433 CAM-2 (five one tree tree
18 | 38 | 59.9 CAM-2 [*
(f 2 5084 & ATC #3
18 1391 005 OTH [communication between GE 5084 and ATC]
18 | 39 | 06.1 CAM-2 |==¥y [ouch]
(¥ 4p 2 5084 3%
1 : APP . .
8139 ] 065 [communication with GE 5084]
(f2 2 5084 & ATC #3
18 1391 135 OTH [communication between GE 5084 and ATC]
(244 2 5084 4432
18139 173 APP [communication with GE 5084]
(f 2 5084 & ATC #3
18 139 231 OTH [communication between GE 5084 and ATC]
(2744 2 5084 4432
181391 281 APP [communication with GE 5084]
(42 % 5084 &2 ATC %3
18139 | 338 OTH [communication between GE 5084 and ATC]
A2 check — 7 g-n-h kK| E % 35— +
18 | 39 | 386 CAM-2 |[1 will check g-n-h with him  he reported one zero zero
zero moments ago]
18 | 39 | 427 RDO-2 |transasia two two two check magong g-n-h
transasia two two two kaohsiung g-n-h one zero zero zero
18 139 | 458 APP and magong g-n-h uh magong g-n-h niner niner five
18 | 39 | 549 CAM-1 [#[oh]
18 | 39 | 552 RDO-2 g-n-h one zero zero zero magong airport niner niner five
' transasia two two two thank you
18 | 40 | 006 | CAM-2 |© CiFiFiF
[okay one zero zero zero]
18 | 40 | 040 | cAM2 [Pt Im
[magong nine nine five sigh]
18 | 40 | 137 CAM-2 = #E= Z-n
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[three fuel quantity three three six four]
18 | 40 | 194 CAM-1 [==[sigh]
ey
18 1401 298 CAM-2 [three seven three sigh]
(2742 2 5084 443=
18 140 | 403 APP [communication with GE 5084]
(42 2 5084 &2 ATC %3
18 140 ) 438 OTH [communication between GE 5084 and ATC]
(2241 2 5084 %32
18 | 40| 484 APP [communication with GE 5084]
(4 2 5084 &2 ATC 3
18 140 | 529 OTH [communication between GE 5084 and ATC]
18 | 41 | 08.0 CAM-1 [==[sigh]
(f 2 5084 & ATC #3
18| 4 134 OTH [communication between GE 5084 and ATC]
(2744 2 5084 443=
18 141 186 APP [communication with GE 5084]
(f 2 5084 & ATC #t3
18 141 213 OTH [communication between GE 5084 and ATC]
glory six four seven now magong runway two zero
18 | 42 | 28.3 APP  \visibility one thousand six hundred meters however still
thunderstorm overhead say intention
y
Fo AP T ILT L
18 1 42| 410 CAM-2 [* one thousand six hundred we now can use two zero]
18 | 42 | 421 B7 647 |standby
18 | 42 | 431 APP roger
18 | 42 | 444 APP  |transasia two two two say intention
18 | 42 | 46.6 CAM-1 |ahhh
18 | 42 | 47.9 RDO-1 |request runway zero two i-1-s approach
18 | 42 54.0 APP confirm transasia two two two request runway zero two
18 | 42 | 575 RDO-1 affirm transasia two two two request runway zero two for
' i-1-s approach
transasia two two two roger standby coordination with the
18143 | 018 APP military office
18 | 43 | 06.7 RDO-1 |okay
i dod Ak EER A O T
18 143 079 CAM-2 [do not need that if using two zero]
okay glory six four seven request runway two zero
18 | 43 | 09.3 B7 647 approach
glory six four seven roger cancel holding clearance and
18 | 43 | 137 APP fly heading ... cancel holding clearance heading two eight
zero radar vector v-o-r
18 | 43 | 255 B7 647 |confirm left turn or right turn
18 | 43 | 27.8 APP right turn
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18 | 43 | 292 B7 647 okay right turn heading two eight zero glory six four
seven
(2744 2 5084 443=
18143 | 438 APP [communication with GE 5084]
(4h 8 5084 ¥2 ATC ¥t
18 | 43| 480 OTH [communication between GE 5084 and ATC]
18 | 43 | 519 APP  |glory six four seven descend and maintain two thousand
18 | 43 | 54.7 B7 647 |descend and maintain two thousand glory six four seven
(pitch trim #-4F)
18 143 | °56 CAM [sound of pitch trim]
PEFRE BT R 7
18 1 43| 593 CAM-1 [wow then we have to wait until it lands *]
TEHEY A Fen NP FES & EINEF AR
18 | 44 | 015 CAM-2 |[it will use two zero, we have to wait for the approval
from magong military office to use zero two]
18 | 24 | 054 APP glory six four seven continue right turn heading tree four
' Zero
18 | 44 | 09.2 B7 647 |right turn tree four zero request direct to pinit
glory six four seven roger maintain four thousand direct to
18 | 44 | 137 APP uh correction maintain four thousand heading two eight
zero standby pinit
18 | 44 | 224 B7 647 |... four thousand uh heading tree four zero
18 | 44 | 28.2 APP heading two eight zero thank you glory six four seven
(# g ATC $3
18 | 441 305 OTH [communication between other aircraft and ATC]
(42 % 5084 &2 ATC %3
18 1 441 319 OTH [communication between GE 5084 and ATC]
(¥ 4p 2 5084 3%
18 | 44| 356 APP [communication with GE 5084]
(42 2 5084 &2 ATC %3
18 | 44 379 OTH [communication between GE 5084 and ATC]
18 | 44 | 49.2 CAM-1 |#&[um]
18 | 44 | 525 RDO-1 |transasia two two two confirm ah number two
18 | 44 | 56.5 APP |transasia two two two affirm ah number two say intention
18 | 45 | 00.5 RDO-1 |roger request runway two zero for v-o-r approach
18 | 45 | 042 APP transasia two two two roger ah fly heading ah zero two ah
' tree six zero radar vector v-o-r approach
18 | 45 10.7 RDO-2 right turn headln_g tree six zero radar vector v-0-r runway
two zero transasia two two two
+ fEdue = 2 F
18 | 45 14.7 CAM-2 [turn right heading three six zero]
18 | 45 | 17.9 CAM-1 [ [sigh]
18 | 45 | 190 | CAM-2 | = VO ik

[sigh v-0-r zero two zero]
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18 | 45 21.6 CAM-1 |roger
18 | 45 | 22.9 CAM-2 |& jF “[two zero one]
glory six four seven now information november and direct
18 | 45 | 26.7 APP {0 pinit
18 | 45 | 31.1 B7 647 |direct to pinit glory six four seven
18 | 45 | 337 APP glory six four seven one six mile from uh pinit cleared
' r-nav runway two zero approach
uh 27 £ T .
18 1451 351 ) CAM-L [uh do not descend yet]
18 | 45 | 36.9 CAM-2 |[‘Fvsg .. [T know...]
18 | 45 | 390 B7 647 clear for r-nav runway two zero approach glory six four
' seven
18 | 45 | 446 APP transasia two two two continue maintain six thousand
' heading tree six zero radar vector v-o-r
clear maintain present maintain six thousand heading
181 45| 508 RDO-2 three six zero transasia two two two
18 | 45 | 525 CAM-1 |#%rz[um sigh]
18 | 45 | 55.6 CAM-1 |(*%+k #)[sound of coughing]
(£33 4 3055 #432
18 1451 570 APP [communication with FE 3055]
18 | 45 | 025 CAM-2 |...
(£33 4 3055 #35
18 | 46| 039 APP [communication with FE 3055]
et e TR F e BT HE
18 | 46 | 05.8 CAM-1 |[so tell them to descend to two thousand but they have not
done so]
18 | 46 | 08.4 CAM-2 |$t+#[yes]
18 | 46 | 09.3 CAM-1 |e2+7 *7 f# [ohoh]
18 | 46 | 10.8 CAM-2 |£ % 7 # [cannot stand him]
(f 2 5084 & ATC #3
18 | 46| 119 OTH [communication between GE 5084 and ATC]
(2742 2 5084 4432
18 146 | 165 APP [communication with GE 5084]
(4h % 5084 27 ATC %f:2
18 1 46| 208 OTH [communication between GE 5084 and ATC]
PR Fdn 2 ik
18 | 46| 309 CAM-1 [request heading zero three zero]
(241 2 5133 $32
18 1 46| 321 APP [communication with GE 5133]
18 | 46 | 41.8 CAM-1 | & 7 [forget about it]
(42 2 5133 &2 ATC %3
18 | 46 | 420 OTH [communication between GE 5133 and ATC]
18 | 46 | 43.6 CAM-2 | * #2[no]
18 | 46 | 445 | CAM-1 |7 * [no]
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BOERIR R 7RI 2 R E % R BR
18 1461 905 CAM-2 [they... that Uni Air flight ahead of us is so * slow]
18 | 46 | 56.5 CAM-1 |...
L N L kIR T4 5% ) BN s B W
18 | 46 | 576 CAM-2  |[cleared them for descend, and vectored them, I don’t
understand why they are so slow]
M. vT T FAF
18 | 47 032 CAM-1 [now .... cleared it to descend to two thousand]
18 | 47 | o045 B7 647 kaohsiung approach glory six four seven due to weather
' request direct to mause
* 1o 7
18 | 47 | 087 | cAm-2 | T
[* r-nav]
18 | 47 | 091 APP glory six four seven can you accept after one zero mile
' for mause
18 | 47 | 17.6 B7 647 |affirm glory six four seven
IR E
18 | 47 19.0 CAM-2 [approve them after five miles]
18 | a7 196 APP ... glory six four seven roger continue present heading
' descend and maintain tree thousand radar vector to mause
18 | 47 | 272 B7 647 present heading three thousand ah standby at mause glory
' six four seven
s i & -2 3 mause
18 | 47 | 336 CAM-2 [they need to fly ten miles to mause]
e
o [FAE-®
18 | 47| o14 CAM-2 [vectored them further away]
18 | 47 | 52.2 CAM-1 [==[sigh]
18 | 48 | 04.6 CAM-2 |okay ...
kaohsiung approach glory six four seven confirm local
18 | 48 | 05.3 B7 647 g-n-h
#de v B
18 | 48 | 083 CAM-2 [he turned it off]
18 | 28 | 094 APP glory six four seven kaohsiung g-n-h one zero zero zero
' magong g-n-h niner niner six
18 | 48 17.7 B7 647 |niner niner six one zero zero zero glory six four seven
(%,', ﬁ%cﬁ* v ﬁ»f’g’?)
18 1 48 | 183 CAM [sound of cabin call]
FE - T ek ow
18 48| 211 CAM-1 [okay later heading zero four zero]
transasia two two two turn right heading zero two zero
18 148 | 218 APP descend and maintain five thousand
18 | 48 | 273 CAM-1 % - 7 zero four zero %
' (later zero four zero um)
right turn heading zero two zero and request heading zero
18 | 48 | 29.1 RDO-2 |four zero descend and maintain five thousand transasia

two two two
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18 | 48 | 364 APP transasia two two two heading zero four zero approved
' maintain five thousand
18 | 28 | 404 RDO-2 heading zero four zero five thousand transasia two two
' two
(% B #&T B
18 1 48 | 405 CAM [sound of altitude alert]
(¥ 4R 2 5133 3%
18 1 48 | 431 APP [communication with GE 5133]
18 | 48 | 432 | cAm-p |FFiMiEd
' [okay let us go in]
(241 2 5133 432
18 148 | 903 APP [communication with GE 5133]
(f 2 5084 & ATC #3
18 1491 089 OTH [communication between GE 5084 and ATC]
(¢ 4 2 5084 f3=
18 49| 113 APP [communication with GE 5084]
(4 2 5084 22 ATC %3
18 49| 178 OTH [communication between GE 5084 and ATC]
kaohsiung approach glory six four seven due to weather
18 149 | 216 B7647 request left turn direct to mause
glory six four zero direct to mause approved and position
18 | 49 26.3 APP six miles from mause cleared r-nav runway two zero
approach
18 | 29 | 335 B7 647 cleared for r-nav runway two zero approach glory six four
' seven
18 | 50 | 112 CAM-1 4+ heading zero two zero ... zero tree zero 4F
' [okay heading zero two zero ... do zero tree zero]
18 | 50 | 16.9 CAM-2 [k = iF [zero three zero]
Wk =
18 | 50 17:5 CAM-1 [okay zero three zero]
18 | 50 | 192 RDO-2 transasia two two two request turn left heading zero tree
' Zero
transasia two two two heading zero tree zero approved
18 150 | 228 APP and descend and maintain four thousand
heading zero tree zero descend and maintain four
18150 | 271 RDO-2 i1 susand transasia two two two
Fe +F=ZF
18 1 50 | 309 CAM-2 [okay four thousand zero three zero]
(2 :% L 3055 435
18 150 | 319 APP [communication with FE 3055]
18 | 50 | 375 CAM-1 |#&r==[um sigh]
(¥ 4p & 5133 3%
18 | 50 | 384 APP [communication with GE 5133]
(% BT HE)
18 150 | 589 CAM [sound of altitude alert]
18 | 50 | 59.2 CAM-2 |oh one thousand to go
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18 | 51 | 01.0 CAM-1 |===%[um sigh]
(1 1831 &2 ATC H+#
181511 083 OTH [communication between AE 1831 and ATC]
(27 212 1831 %32
18 151 139 APP [communication with AE 1831]
(1 1831 &2 ATC H+#
18151 176 OTH [communication between AE 1831 and ATC]
(&1 1831 & ATC 3
18 151 263 OTH [communication between AE 1831 and ATC]
(1 1831 &2 ATC H3#
18151 330 OTH [communication between AE 1831 and ATC]
(22 Z12 1831 %32
18 ) 51| 31.6 APP [communication with AE 1831]
(&1 1831 & ATC 3
18 1511 410 OTH [communication between AE 1831 and ATC]
(22 Z13 1831 %t3:2
18| 51 ) 444 APP [communication with AE 1831]
(&1 1831 & ATC 3
18 | 51 S0.4 OTH [communication between AE 1831 and ATC]
18 | 51 | 531 APP  |another traffic say again
18 | 51 58.6 APP are there any traffic calling kaohsiung
18 | 52 | 03.0 B7 647 |kaohsiung approach glory six four seven established final
18 | 52 | 062 APP glory six four seven contact magong tower one one eight
' decimal tree see you
18 | 52 09.1 B7 647 |contact tower see you glory six four seven
18 | 52 | 117 APP |transasia two two two turn left heading two niner zero
18 | 52 | 143 RDO-2 |turn left heading two niner zero transasia two two two
B i Aue B4k
18 | 52 17.3 CAM-2 [two left heading two two nine zero]
18 | 52 18.9 CAM-1 |4+ =% [okay um]
18 | 52 | 22.6 CAM-1 |up five mile up five mile
18 | 52 | 25.2 CAM-2 (five mile
18 | 52 | 258 CAM-1 Y& up up five mile 7 721243
oh up up five mile after five miles
' [oh fi ile after fi iles]
18 | 52 | 27.3 CAM-2 |okay
18 | 52 | 291 RDO-2 transasia two two two request another five mile and turn
' left heading two niner zero
transasia two two two approved as requested descend and
18 1 52| 343 APP maintain tree thousand
18 | 52 | 377 RDO-2 descend maintain tree thousand approved five mile two
' niner zero transasia two two two
WIRAFRHF=F T8 A4 F
18 | 52 | 425 CAM-2 |[okay now maintain three thousand after five miles

two nine zero]
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18 | 52 | 44.2 CAM-1 |#&[um]
(241 2 5133 432
18 )52 | 457 APP [communication with GE 5133]
(3 7 )
18 | 52| 502 CAM [unidentified sound]
(#2402 5133 %32
18 ) 52 | 547 APP [communication with GE 5133]
(% R #7 HE)
18 | 52| o83 CAM [sound of altitude alert]
18 | 53 | 00.6 CAM-2 |one thousand to go
o, |#F i&4_basic mode
18153 | 191 CAM-2 [sir this is basic mode]
18 | 53 | 211 CAM-1 |*& rxz[oh sigh]
., |okay B
18 | 53 | 24.0 CAM-2 [okay thank you]
(#:% 4 3055 #32
18153 | 259 APP [communication with FE 3055]
(% 2% &7 B
18 | 54 1 024 CAM [sound of seat belt reminder]
18 | 54 | o045 CAM-1 heading two nine zero w*
' [heading two nine zero oh]
18 | 54 | 06.2 CAM-2 | [yes] two nine zero
(-
18| 54 | 063 APP [communication with other aircraft]
] (£ 457 ¥ 3 1854:52.3)
18 | 54| 088 PA-3 [cabin announcement until 1854:52.3]
ARy
18 | 54| 441 | cAmL |DERAEF
[I want two four zero]
18 | 54 | 465 CAM-2 |...
18 | 54 | 474 | cam.p |N°8dIng = ok
' [heading two four zero]
18 | 54 | 474 RDO-2 transasia two two two request left turn heading two four
' Zero
18 | 54 | 51.1 APP  |transasia two two two heading two four zero approved
18 | 54 | 53.2 RDO-2 |heading two four zero transasia two two two
18 | 54 | 550 | cam=z2 |7 EFFE O
[two four zero approved]
18 | 54 | 56.5 CAM-1 [e2[sigh]
18 | 54 | 56.6 CAM-2 |altitude check = —+ [three thousand]
18 | 55 | 044 CAM-1 [==[sigh]
BIRIiE- B R 5 o 3n e
18 | 55 | 05.4 CAM-2 [[if this patch we just saw is blown away then magong is
clear]
18 | 55 | 09.7 APP transasia two two two position two five miles northeast of
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magong airdrome turn left heading two three zero descend
and maintain two thousand till establish final approach
course cleared v-o-r runway two zero approach
turn left heading two three zero descend maintain two
18 | 55 | 19.9 RDO-2 [thousand until establish cleared v-o-r runway two zero
approach transasia two two two
(% B #&T B
18155 217 CAM [sound of altitude alert]
(2233 % 3055 #32
18 155 | 280 APP [communication with FE 3055]
18 | 55 | 304 CAM-2 |one thousand to go
PRS- aa
18 155 | 319 CAM-2 [two three zero cleared for approach]
18 | 55 | 34.9 CAM-2 |v-0-r & jF [v-0-r two zero]
18 | 55 | 36.3 CAM-1 |¥%[oh]
Tan+ WFIRTUTE ZZF
18 | 55 | 39.7 CAM-2 [[five dme two thousand after passing five dme we can
descend three three zero]
(¥ A 3055 3
18 155 | 425 APP [communication with FE 3055]
18 | 55 | 58.6 CAM-1 |[r=[sigh]
18 | 56 | 08.6 RDO-2 |transasia two two two check g-n-h for approach
18 | 56 | 12.8 APP  |transasia two two two say again
s ¥ F 4P check g-n-h
18 | %6 | 147 RDO-2 [oh sir we would like to check g-n-h]
RLAR B B 3 K roger BB AL CFFF BB
+ =
18 |56 | 172 | app |EELALA . .
[um transasia two two two sir roger kaohsiung g-n-h one
Zero zero zero magong g-n-h niner niner six]
WAFFFAALSBE REAAA
18 | 56 | 23.2 RDO-2 |[okay one zero zero zero niner niner six thank you
transasia two two two]
KFPELEFHL RS
18 1 %6 | 273 APP [you are welcome sir report when established]
18 | 56 | 208 | RDO-2 |- F*F .
[report when established]
o LA AAFE RS
18 156 | 311 CAM-2 [okay niner niner six report when established]
18 | 56 | 33.1 CAM-1 |#&[um]
PRI E
18 | 56 | 345 | CAM-2 |"HREAE
[yay sir negative]
(3% & 3055 435
18 196 | 399 APP [communication with FE 3055]
18 | 56 | 454 | aApp |FR#SIIBHE

[communication with GE 5133]
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(Z % 8297 & ATC 3
18 156 | 516 OTH [communication with B7 8297]
18 | 56 | 596 | cCAM-1 |
[sigh um]
(2 = % 8297 ¥
18 | 57| 00.7 APP [communication with B7 8297]
(% B #&T B
181 571 029 CAM [sound of altitude alert]
(2 % 8297 & ATC 3
18 | 57| 040 OTH [communication between B7 8297 and ATC]
18 | 57 | 08.2 CAM-2 |altitude star
18 | 57 | 09.1 CAM-1 |check
18 | 57 25.2 CAM-2 |alt captured = -+ [two thousand]
18 | 57 26.8 CAM-1 |check
18 | 56 | 31.3 CAM-1 [eze&[sigh um]
18 | 57 | 37.6 CAM-1 |(*%+5 #)[sound of coughing]
(2742 2 5133 4432
18 157 | 540 APP [communication with GE 5133]
18 | 58 | 346 | cAm |MVH
[... nav]
18 | 58 | 345 | cam2 |7 F*
[two zero one]
(2 # 8297 &2 ATC #3
18 158 | 405 OTH [communication between B7 8297 and ATC]
(& = ¥ 8297 #3:%
18 | 58 | 442 APP [communication with B7 8297]
(= # 8297 &2 ATC #3&
18 198 | 47.2 OTH [communication between B7 8297 and ATC]
(£33 4 3055 #35
18 | 58 | 496 APP [communication with FE 3055]
18 | 58 | 574 | CAM- | " courses ik
' [our course is two zero one]
18 | 59 58.6 CAM-1 i, course & i 4 ¥
' [um course two zero one]
18 | 59 | 01.5 CAM-2 |yessir
(% 2% &7 FE)
18 159 | 033 CAM [sound of seatbelt reminder]
F preset T - B Feo Bep
18 | 59 | 09.9 CAM-2 [[sir do we preset next altitude three four zero or four
hundred]
18 | 59 | 135 CAM-1 [##[uh]
o, |preset T - B g ARTF
18159 142 CAM-2 [preset next altitude four hundred]
18 | 59 | 143 CAM-1 |*&[oh]
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hh® | mm ss Source Context
IL
18 | 59 | 15.7 CAM-2 [five dme]
LB R
18 159 | 158 CAM-1 [... altitude um]
Lo |TmdTIT v R
181591 173 CAM-2 [descend at five dme  four hundred]
WAFEE v
18159 183 CAM-1 [um okay okay okay four hundred]
(2233 % 3055 #32
18 159 | 199 APP [communication with FE 3055]
(£33 4 3055 #32
18 159 | 432 APP [communication with FE 3055]
(23 4 3055 #:2
18 | 59 | S04 APP [communication with FE 3055]
L N T g AN
18 159 | °88 CAM-1 [five dme two thousand um]
HiET ] v T
191001 012 CAM-2 [can only descend after passing five dme]
19 | 00 | 034 CAM-1 |¥%[oh]
19 | 00 | 041 CAM-2 |4#[okay]
bOE TR AT e
191 00| 114 CAM-2 [how come the wind is so strong  sigh]
Arfpz -ty FFHIEL (2B
19 | 00 | 155 CAM-2 |[two four seven thirty five we can not land it with
crabbing] [laughing]
TR LR R
19700 | 20.7 CAM-1 [uh.... that is it]
(2 s ATC 35
19 1 00| 208 OTH [communication between other aircraft and ATC]
19 | 00 | 21.9 APP station calling say again
b7RAE-x RPIRTAED
197100 | 23.6 CAM-2 [wind is too strong to make the landing in principle]
19 | 00 | 25.6 CAM-1 |2 [hey]
(&2 EHus s
19 1 00| 269 APP [communication with Uni Air flight]
00 S
19100 | 343 CAM-2 [uh uh sir ..... alive]
b ] ELd
19| 00 | 365 | cam1 |X1® HT
[isitalive yes]
19 | 00 | 55.7 | CAM-1 |[=[um]
19 | 01 | 015 CAM-2 |v-o-r star runway heading
19 | 01 | 032 CAM-1 |s& =%, [um um um]
19 | 01 | 034 RDO-2 |transasia two two two established
19 | 01 | 05.8 APP  |two two two contact tower one one eight decimal three
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hh® | mm ss Source Context
good day
19 | 01 | 084 RDO-2 contact tower good day transasia two two two #E
' [thank you]
19 | 01 | 112 APP good day
19 | 01| 121 | cam | (RS GLE S Gk i)
' [sound of radio frequency switching]
19 | o1 | 132 RDO-2 |Magong tower good evening transasia two two two eight
' miles for v-o-r runway two zero
transasia two two two good evening magong tower
19 | 01 | 199 TWR_M |runway two zero @-n-h niner niner seven continue
approach
19 | o1 | 267 RDO-2 |runway two zero ¢-n-h niner niner seven continue
' transasia two two two
19 | o1 | 313 | cAm [t 7 EAELS
' [nine nine seven two zero continue approach]
19 | 01 | 328 CAM-1 |Roger
g E RO R
19101 388 CAM-1 [uh is radar off yet]
WRE TEM
19 | 01 | 399 CAM-2 [okay sir radar off]
(&3 4 082 3
19101 538 | TWRM [communication with FE 082]
(iz 4 082 &2 ATC #3%
19101 577 OTH [communication between FE 082 and ATC]
(5% 4 082 4432
191 021 000 | TWRM [communication with FE 082]
(iz L 082 &2 ATC #+3%
191021 025 OTH [communication between FE 082 and ATC]
(£ 4 082 3
191021 057 | TWRM [communication with FE 082]
(i L 082 & ATC 3
19102 123 OTH [communication between FE 082 and ATC]
19 | 02| 149 | cam=2 [T oERESES
' [uh one four knots one one eight]
19| 02| 180 | cAmL | ST
[one one eight]
Add4eLn FLAR
19102 189 CAM-2 [1 will add ten knots due to two zero]
19 | 02 | 211 CAM-1 |*&[oh]
19 | 02 | 26.1 CAM-1 |=&[um]
S
19 02| 362 | cam2 [~ 7
[um ]
19 |02 | 378 | pa1 |BRFAEE .
[cabin crew prepare for landing]
19 | 02 | 39.0 CAM-1 |#&[um]
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hh® | mm SS Source Context
i EATE N I Y
197102 | 40.7 CAM-2 [oh I will set landing configuration at five dme]
] (£ 454 3 1 1902:59.2)
19 1 02| 487 PA-3 [cabin announcement until 1902:59.2]
|43 3 i T 2
19 | 02 | 576 | cam |[MFELEIR
[passing five dme]
47 flap fifteen
19702 | 58.1 CAM-1 [okay flap fifteen]
19 | 02 | 59.8 CAM-2 |speed check
(pitch trim  #-%5)
191031 051 CAM [sound of pitch trim]
(i& L 082 &2 ATC 3
191031 056 OTH [communication between FE 082 and ATC]
(£ 4 082 3
19103 078 | TWRM [communication with FE 082]
(pitch trim  #-3K)
19103 081 CAM [sound of pitch trim]
19 | 03 | 211 CAM-1 |#% =% et [um umum]
19 | 03 | 27.3 CAM-2 |flap fifteen set
19 | 03 | 283 CAM-1 |4#[okay]
19 | 03 | 29.9 CAM-1 |...
19 | 03 | 31.0 CAM-2 |speed check
e 3% 2F 45 9 -y
19| 03| 319 | cAm |(RFFAGM B
[sound of gear doors open]
T AG Ik AL
19 | 03| 327 | cam |(FAfEE )
[cabin music starts]
e oo 3 ) iR —gﬁg
19 03| 361 | cam |UF U@l B .
(sound similar to wiper speeding up]
19 103! 387 | TWR M transasia two two two runway two zero wind two five
— |zero degreeree one niner knots cleared to land
19 | 03 | 448 RDO.2 |COPY runway two zero runway two zero wind copy
cleared to land transasia two two two
(% BT HE)
191031 455 CAM [sound of altitude alert]
] FE2F T b
19103 | 506 CAM-2 [uh cleared to land]
19 | 03 | 51.2 CAM-1 [flap thirty
19 | 03 | 523 CAM-2 |speed check gear down ...
P L
19703 ) 544 CAM-2 [okay sir I will monitor and you have control]
19 | 03 | 56.0 CAM-1 |4#[okay]
before landing check landing gear down three green flaps
19 | 03 | 57.0 CAM-2 |thirty thirty t-I-u ... on control auto — F [one hundred]

power management takeoff lights on icing a-o-a light off
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hh® | mm ss Source Context
runway = Jk [two zero] verify landing clearance received
before landing complete
(pitch trim #-5%)
19103 °88 CAM [sound of pitch trim]
(£33 4 082 3
19103 047 ) TWR M [communication with FE082]
19 | 04 | 07.8 CAM-1 |% 4 F R ##[wind two niner zero]
19 | 04 | 09.3 CAM-2 |% T F [two five zero]
19 | 04 | 10.2 CAM-1 |% T JF [two five zero]
19 | 04 | 10.8 CAM-2 |¥t[yes]
19 | 04 | 125 CAM-2 |one thousand stable continue
19 | 04 | 140 CAM-1 [check
19 | 04 | 264 | cam |GTFHLE)
[sneezing]
19 | 04 | 353 CAM-1 |...
19 | 04 | 41.0 | CAM-1 [#7&[uh um]
19 | 05 | 09.4 CAM  |five hundred
19 | 05 | 11.2 CAM-2 |#&[um]
19 | 05 | 124 CAM-1 |4 = 7 [um three hundred]
altstar = 7
19105 126 CAM-2 [alt star three hundred]
19 | 05 15.9 CAM-1 [r=[sigh]
PRERERER 5 B
197105 | 257 CAM-1 [sigh sigh sigh sigh two hundred]
19 | 05 | 359 CAM-2 |alt star
19 | 05 | 375 CAM-1 |=&[um]
AR U i
19105 379 CAM-2 [we will get to zero point two dme]
19 | 05 | 381 CAM-1 |...
19 | 05 | 39.7 CAM-1 |4F[okay]
19 | 05 | 405 CAM-2 |- 2.7 [one point five]
(pitch trim #-5%)
19105 426 CAM [sound of pitch trim]
19 | 05 | 435 CAM-1 |=&[um]
2 . A 77 f,irg
19 | 05 | 441 | cam |(A T E =R E5E .
[sound of disengaging autopilot]
19 | 05 | 458 CAM-2 |disengaged
19 | 05 | 46.8 CAM-1 |4#[okay]
3 P
191051 485 CAM-1 [maintain two hundred]
19 | 05 | 57.8 CAM-1 |F HIFEE Y

[have you seen the runway]
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hh® | mm SS Source Context
19 | 06 | 00.7 CAM-2 (gaig [runway]
19 | 06 | 01.8 CAM-1 |#&[um]
T
19 | 06 | 04.9 CAM-1 [sigh wow ha ha hal]
19 | 06 | 06.8 CAM-2 |17 [no]
19 | 06 | 07.6 CAM-1 |z 73 [no]
AN

19 | 06 | 098 | cam-2 |FF*7

[no sir]

4 4% okay
19 | 06 10.4 CAM-1 [okay okay okay]
19 | 06 | 11.1 CAM-2 |go around
19 | 06 | 114 CAM-1 |go around

(7 P BEHEF 15 4))
191061 133 CAM (unidentified sound lasting 1.5 seconds]
19 | 06 | 15.8 RDO-2 |go around go around
19 | 06 17.2 TWR_M |roger

(3 P &5
191 061 180 CAM [unidentified sound]

24l

19 | 06 | 189 CVR &5 & &

[CVR recording ends]
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Appendix 9-3 FDR Recording Parameter List

GE222 adopted the version 2B, configuration 1

—
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A? SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

o Al Asrnatcs and EADS pst et

Analog V2b parameters - A(V2b)
Data Frame | ARINC | Sub Sampling| Position Reading| K | Result Resuit range Result/Engineering value
Parameter Version word frame int. (per (r) (R=r/K) Conversion law
second) | MSB | LSB (min) | (max)
fine altitude (ft) V2b 20 1:2 1pps 4 1 1 sign: positive | Value = 1*R-0
(see table D(V2b) for sign config. 1,2, 3 34 same sign as for coarse altitude
and selected ADC) i
sign: negative | Value = 1*R-4095
(convert R into 2's complement before calculation)
coarse altitude (ft) V2b 19 12 1pps 12 1 1 sign: positive | Value = 16*R-0
(see table D(V2b) for sign config. 1:2; 3 3.4 Value = 16*R-65520
and selected ADC) " : " i
sign: negative (convert R into 2's complement before calculation)
selected altitude (ft) V2b 89 1,2 1pps 12 1 1 sign: positive | Value =40*R-0
(see table D(V2b) for sign) config. 1; 2; 3| 34
sign: negative | Value = 40*R-2E+05
(convert R into 2's complement before calculation)
selected VS (ft/ V2b 92 1;2 1pps 12 1 1 sign: positive | Value = 12,5'R-0
(see table D(V2b) for sign min) |config. 1;2; 3 34
And.ssieciadialo) sign: negative |Value = 125*R-51188
(convert R into 2's complement before calculation)
indicated air speed (kt) V2b 22 1.2 1pps 12 3 4 0000 |1023 |Value = 1*R-0
(see table D(V2b) for selected ADC) config. 1; 2; 3| 34
selected air speed (kt) V2b 88 1,2 1pps 12 1 1 sign: positive | Value = 0,5'R-0
(see table D(V2b) for sign) config. 1; 2; 3| 3.4
sign: negative | Value = 0,5"R-2048
(convert R into 2's complement before calculation)
total air temperature (°C) V2b 63 13 1/2pps 12 1 1 sign: positive | Value = 0,25'R-0
(see table D(V2b) for sign config. 1;2; 3
Anisslected ARC) sign: negative | Value = 0,25*R-1024
(convert R into 2's complement before calculation)
magnetic heading 1 ) V2b 21 1,2 1pps 12 3 4 0000 |1023 |Value = 0,351597*R-0
config. 1; 2; 3 34

NOTE: For data frame version see paragraph 3.B.

Analog V2b parameters
Table A(V2b), sheet 1 of 7
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A? SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136

A Akt Arrosntcs and EADS it vestee

and not equipped with modification No. 05876 or not equipped with modification No. 05044

Analog V2b parameters - A(V2b)
Data Frame | ARINC Sub Sampling(  Position Reading| K | Result Resuit range Result/Engineering value
Parameter Version word frame int. (per [(3) (R=r/K) " Conversion law
second) | MSB | LSB (min) | (max)
roll attitude 1 ) V2b 17;81 1,2 2pps 12 3 4 0000 |[0511 |Value = 0,351631"R-0
config. 1:2; 3 34 0512 [1023 |Value = 0,351631*R-360
(>0 : right wing down)
pitch attitude 1 (°) V2b 16,48 1,2 4pps 12 1 1 0000 |2047 |Value = 0,087895*R-0
config. 1,23 80,112 | 34 2048 |4095 |Value =0,087895'R-360
(>0 : nose up)
Selected heading ) V2b 87 1,2 1pps 12 1 1 0000 |4095 |Value = 0,087893"R-0
config. 1; 2; 3 3.4
local angle of attack 1(2) ) V2b 23 (24) 142 1pps 12 3 4 0000 |1023 |Value = 0,097666"R-30
config. 1;2;3 34 (>0 : positive AOA)
vertical acceleration (9) V2b 2,18:34 1,2 8pps 12 1 1 0000 (0164 |Value = 0'R-3
config. 1 2; 3| 50,66;82 | 3.4 0164 |4095 |Value = 0,002289*R-3,375
98,114 '
(>0 : normal acceleration)
longitudinal acceleration (9) V2b 335 1,2 4pps 12 3 4 0000 |0041 |Value = 0*R+1
config. 1,23 67:.99 | 34 0041 |1023 |Value = -0,00203'R+1,083
(<0 : acceleration or nose up)
lateral acceleration (9) V2b 4,36 1.2 1pps 12 3 4 0000 |0041 |Value = 0*R+1
config. 1;2;3[ 8100 | 34 0041 |1023 |Value = -0,00203*R+1,083
(>0 : right side slip)
glide slope 1 (2) deviation (Mv) V2b 28 (29) 12 1pps 12 4 8 0000 |0511 |Value = -1,56556"R+400
config. 1;2; 3 34 (>0 : a/c above beam)
localizer 1 (2) deviation (Mv) V2b 26 (27) 1,2 1pps 12 4 8 0000 |0511 |Value = 1,565558"R-400
config. 1,2, 3 34 (>0 : a/c on left side of beam)
selected course () V2b 91 12 1pps 12 1 1 0000 |4095 |Value = 0,087893*R-0
config. 1; 2; 3 3.4
NOTE: For data frame version see paragraph 3.B.
Analog V2b parameters
Table A(V2b), sheet 2
Revision No. 10 - Jan 27/14 Service Letter No. ATR72-31-6010
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SERVICE LETTER ATR72
i | AR

Valid for aircraft equipped with modification No. 05136

and not equipped with modification No. 05876 or not equipped with modification No. 05044

Analog V2b parameters - A(V2b)
Barsmeton Data Frame | ARINC | Sub slf:;_nf":rg Position Reading| K | Result et raTie Result/Engineering value
Version word frame P! () (R=r/K) 9 Conversion law
second)

radio altitude (ft) V2b 25 12 1pps 12 1 1 0000 (1280 [Value = 0,390625*R-20

config. 1,2, 3 3.4 1280 [4095 |Value = 183.93972'%e/(R / 1279.6875) - 20

(e=2.718)
decision height (ft) V2b 90 1,2 1pps 12 1 1 sign: positive | Value = 1*R-0
(see table D(V2b) for sign) config. 1.2, 3 34
sign: negative | Value = 1*R-4096
(convert R into 2's complement before calculation)

GPS/GNSS ground speed (Kt) V2b 31 1,2 1pps 12 3 4 0000 (1023 [Value=05"R-0
(modification No. 03952/04654 config. 1, 2; 3 34
(Service Bulletin
No. ATR72-34-1036) or No. 05020)
GPS/GNSS drift angle (°) V2b 33 1 1/4pps 12 2 2 0000 (1023 |Value = 0,175798"R-0
(modification No. 03952/04654 config. 1,2, 3 1024 |2047 |Vvalue = 0,175798*R-360
18anvics Bulleln wert R into 2 lement before calculat
No. ATR72-34-1036) or No.05020) (conv into 2's complement before calculation)
GPS wind speed (Kt) V2b 32 1 1/4pps 12 5 16 0000 (0255 |Value=1*R-0
(modification No. 03952) config. 1,2; 3
GPS wind direction ) V2b 32 2 1/4pps 12 4 8 0000 |0511 |Value = 0,703262*R-0

config. 1; 2; 3
GPS/GNSS latitude coarse ) V2b §7 9 1/64pps 8 1 1 sign: positive | Value = 0,703125*R-0 (>0 : North)
(superframe 1, position 12) config. 1;2; 3
(see table D(V2b) for sign) . _ N
(modification No. 03952/04654 sign: negative | Value = 0,703125"R-180
(Service Bulletin
No. ATR72-34-1036) or No. 05020)
GPS/GNSS latitude fine ) V2b 32 3 1/4pps 12 1 1 sign: positive | Value = 0,00017166*R-0 (>0 : North)
(see table D(V2b) for sign) config. 1; 2; 3|
asiude=coarseifine) sign: negative | Value = 0,00017166'R-0,703125

NOTE: For data frame version see paragraph 3.B.

Analog V2b parameters
Table A(V2b), sheet 3
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SERVICE LETTER ATR72
i | AR

Valid for aircraft equipped with modification No. 05136

and not equipped with modification No. 05876 or not equipped with modification No. 05044

Analog V2b parameters - A(V2b)
Barsmeton Data Frame | ARINC | Sub sif\Tf":rg Position Reading| K | Result et raTie Result/Engineering value
Version word frame P! () (R=r/K) 9 Conversion law
second)
GPS/GNSS longitude coarse () V2b 57 1 1/64pps 8 1 1 sign: positive | Value = 0,703125*R-0 (>0 : East)
(superframe 1, position 13) config. 1;2; 3
fecoaton (e cooeanbosd sign: negative | Value = 0,703125*R-180
(Service Bulletin
No. ATR72-34-1036) or No. 05020)
GPS/GNSS longitude fine ) V2b 32 4 1/4pps 12 1 1 sign: positive | Value = 0,00017166"R-0 (>0 : East)
(see table D(V2b) for sign) config. 1,2, 3
{ldttude;=:coarsa +:fiie) sign: negative | Value = 0,00017166'R-0,703125
GPS/GNSS desired track *) V2b 33 2 1/4pps 12 1 1 0000 (4095 |Value=0,087891*R-0
(modification No. 03952/04654 config. 1; 2; 3|
(Service Bulletin
No. ATR72-34-1036) or No. 05020)
left elevator position (°) V2b 12,76 1,2 2pps 12 1 1 0000 |0147 |Value = 0,087891*R-0
config. 1,2; 3 34 3834 4095 |Value = 0,08789*R-360
(>0 : pitch surface down)

right elevator position () V2b 44,108 1;2 2pps 12 1 1 4095 (3948 |Value =-0,0879*"R+360

config. 2; 3 34 0261 |0000 |Value = -0,08812°R-0

(>0 : pitch surface down)

left aileron position ) V2b 9,41 1,2 4pps 12 1 1 0000 |0590 |Value = 0,023729"'R-0
(without modification No. 04373) config. 1,2, 3| 73105 | 34 3506 |4095 |Value = 0,023733*R-97.21
(Service Bulletin ' 4 ;
No. ATR72-27-1045) (>0 : left aileron down)
left aileron position ) V2b 9,41 1.2 4pps 12 1 1 0000 |0559 |Value =-0,02504"R-0
(modification No. 04373) config. ;23| 73,105 | 3:4 3474|4095 |Value = -0,02251°R+92,21
(Service Bulletin ! ;
No. ATR72-27-1045) (>0 : left aileron down)

NOTE: For data frame version see paragraph 3.B.

Analog V2b parameters
Table A(V2b), sheet 4
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SERVICE LETTER ATR72
i | AR

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Analog V2b parameters - A(V2b)
Data Frame | ARINC | Sub Sampling Reading| K | Result Result/Engineering value
Parameter Version word frame int. (per Position () (R=r/K) Result range Conversion law
second)
right aileron position () V2b 10,42 12 4pps 12 1 1 0000 (0622 |Value = 0,022508*R-0
(modification No. 04373) config. 1;2; 3| 74,106 3.4 3537 |4095 |Value = 0,025049*R-102,6
(>0 : right aileron down)
left aileron position (°) V2b 9,41 1.2 4pps 12 1 1 0000 |0260 |Value =-0,05385"R-0
(modification No. 08229) config. 2; 3 73,105 34 3836 |4095 |Value = -0,05387*R+220,6
(>0 : left aileron down)
right aileron position (°) V2b 10,42 1.2 4pps 12 1 1 0000 |[0260 |Value = 0,053846"R-0
(modification No. 08229) config. 2,3 | 74106 | 34 3836|4095 |Value = 0,053867°R-220.6
(>0 : right aileron down)
rudder position (°) V2b 14,78 1.2 2pps 12 1 1 0000 |[0511 |Value =-0,05861*R-0
config. 1,2, 3 34 3584 |4095 |Value = -0,05861"R+240
(>0 : rudder to left)
flap position ) V2b 63 2.4 1/2pps 12 1 1 0000 |0069 |Value = 0,04348*R+12
config. 12,3 0069 (0473 |Value = 0,04455°R+11,93
3755 |4095 |Value = 0,03519*R-132,1
(max = 28° for ATR72-200
max = 33° for ATR72-210)
left pitch trim position () V2b 47 1.2 1pps 12 1 1 0000 0552 |Value =-0,00629"'R-1,78
config. 1:2;3 34 3545 (3814 |Value = -0,00651"R+24,81
3814 |4095 |Value =-0,00631"R+24,08
(>0 : tab up)
left roll tim position 2) V2b 13,77 1,2 2pps 12 1 1 0000 |0308 |Value =-0,04302*R-0
config. 1 34 3892 (4095 |Value =-0,04203'R+175,8
(<0 : nose up)

NOTE: For data frame version see paragraph 3.B.

Analog V2b parameters
Table A(V2b), sheet 5
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Analog V2b parameters - A(V2b)
Data Frame | ARINC | Sub Sampling Reading| K | Result Result/Engineering value
Parameter Version word | frame LTéézgr) Postion (r) (R=r/K) Result range Conversion law
left pitch control column position ) V2b 13,77 1,2 2pps 12 1 1 0000 (0308 |[Value=0*R-0
config. 2, 3 34 3892 |4095 |Value = -0,00614*R+9,996
(<0 : nose up)
right pitch control column position (°) V2b 45,109 1,2 2pps 12 1 1 0000 (0203 |[Value = 0*R-0
config. 2; 3 3.4 3788 (4095 |Value = 0,7*R-56
(<0 : nose up)
yaw trim position (°) V2b 45,109 1,2 2pps 12 1 1 0000 (0203 |Value = 0,043103*R-0
config. 1 3.4 3788 (4095 |Value = 0,043033*R-176,3
(<0 : nose up)
roll control wheel position (°) V2b 11,43 1.2 4pps 12 1 1 0000 (0170 |Value = 0,370588*R-0
(modification No. 04373) config. 2,3 | 75,107 34 0180 [0240 |Value = 0,616667*R-41
3834 (3916 |Value = 0,45122*R-1837
3930 (4095 |Value = 0,379747*R-1555
(>0 : tum left)
yaw control pedal position (%) V2b 15,79 172 2pps 12 1 1 0000 (0282 |[Value = 0,045035*R-0
config. 2; 3 34 3813 (4095 |Value = 0,044892°R-183,9
(>0 : tum left)
engine 1 (2) torque V2b 52 (63) 1,2 1pps 12 3 4 0000 (1023 |Value = 0,25'R-0
(from EEC 1/2) config. 1,2, 3 34
propeller speed NP 1(2) (%) V2b 54 (55) 1,2 1pps 12 3 4 0000 (1023 |Value = 0,25*R-0
(from EEC 1/2) (Beta PEC) config. 1;2; 3 3.4
NL1(2) (%) V2b 85 (86) 152 1pps 12 6 32 0000 (0127 |Value = 0,860047"R-0
(from EEC 1/2) config. 1:2; 3 3.4
NH 1(2) (%) V2b 56 (58) 1,2 1pps 12 5 16 0000 (0255 |[Value= 1*R-0
(from EEC 1/2) config. 1;2; 3 3.4
target torque 1 (2) (%) V2b 62 (62) 1.3 1/2pps 12 3 4 0000 (1023 [Value = 0,080672*R+22,5
config. 1:2; 3 (2.4)
NOTE: For data frame version see paragraph 3.B.
Analog V2b parameters
Table A(V2b), sheet 6
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Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

SERVICE LETTER ATR72

Analog V2b parameters - A(V2b)
Barsmeton Data Frame | ARINC | Sub sif\Tf":rg Position Reading| K | Result et raTie Result/Engineering value
Version word frame P! () (R=r/K) 9 Conversion law
second)
inter turbine temperature (°C) V2b 83 (84) 12 1pps 12 3 4 0000 |0160 |Value = 3,125'R-0
ITT1(2) config. 1.2, 3 34 0160 [0959 |Value = 0,625782*R+399,9
0959 [1023 [Value = 3,081664"R-1955
fuel quantity 1 (Ib) V2b 59 1 1/64pps | 12 1 1 0000 |[4095 |Value = 1,342806"R-0
(modification No. 03376) config. 1.2: 3
(Service Bulletin
No. ATR72-23-1014)
(superframe 2, position 12)
fuel quantity 2 (Ib) V2b 59 1 1/64pps | 12 1 1 0000 (4095 |Value= 1342806"R
(modification No. 03376) config. 1,2; 3
(Service Bulletin
No. ATR72-23-1014)
(superframe 2, position 13)
fuel flow 1 (2) (kgh) V2b 64 (65) 1.2 1pps 12 3 4 0000 (1023 [Value = 0,6837'R
config. 1,2, 3 34
PLA 1 (2) position () V2b 60 (61) 12 1pps 12 3 4 0000 [0511 |Value =0,351631*R-0
(from EEC 1/2) config. 12,3 34 0512 |1023 |Value = 0,351631*R-360
Propeller 1 (2) Beta 3/4 () V2b 111 (113) | 12 1pps 12 1 1 0000 |2047 |Value = 0,087895*R-0
(modification No. 05138) config. 3 3.4 2048 |4095 |Value = 0,087895*R-360
(convert R into 2's complement before calculation)

NOTE: For data frame version see paragraph 3.B.

Revision No. 10 - Jan 27/14

Analog V2b parameters
Table A(V2b), sheet 7
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Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

SERVICE LETTER ATR72

Analog V2b parameters - A(V2b)
Barsmeton Data Frame | ARINC | Sub sif\Tf":rg Position Reading| K | Result et raTie Result/Engineering value
Version word frame P! () (R=r/K) 9 Conversion law
second)
inter turbine temperature (°C) V2b 83 (84) 12 1pps 12 3 4 0000 |0160 |Value = 3,125'R-0
ITT1(2) config. 1.2, 3 34 0160 [0959 |Value = 0,625782*R+399,9
0959 [1023 [Value = 3,081664"R-1955
fuel quantity 1 (Ib) V2b 59 1 1/64pps | 12 1 1 0000 |[4095 |Value = 1,342806"R-0
(modification No. 03376) config. 1.2: 3
(Service Bulletin
No. ATR72-23-1014)
(superframe 2, position 12)
fuel quantity 2 (Ib) V2b 59 1 1/64pps | 12 1 1 0000 (4095 |Value= 1342806"R
(modification No. 03376) config. 1,2; 3
(Service Bulletin
No. ATR72-23-1014)
(superframe 2, position 13)
fuel flow 1 (2) (kgh) V2b 64 (65) 1.2 1pps 12 3 4 0000 (1023 [Value = 0,6837'R
config. 1,2, 3 34
PLA 1 (2) position () V2b 60 (61) 12 1pps 12 3 4 0000 [0511 |Value =0,351631*R-0
(from EEC 1/2) config. 12,3 34 0512 |1023 |Value = 0,351631*R-360
Propeller 1 (2) Beta 3/4 () V2b 111 (113) | 12 1pps 12 1 1 0000 |2047 |Value = 0,087895*R-0
(modification No. 05138) config. 3 3.4 2048 |4095 |Value = 0,087895*R-360
(convert R into 2's complement before calculation)

NOTE: For data frame version see paragraph 3.B.
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Analog V2b parameters
Table A(V2b), sheet 7
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Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

SERVICE LETTER ATR72

Discrete V2b parameters - D(V2b)

Parameter D:/t:r::'::e A:;:;: Subframe ?:;:';2:%:‘:;')' Bit Law
ime (hours) V2b 57 1 1/64pps 8to5 |convert reading in binary, tens in BCD on 4 bits
(superframe 1, position 10) config 1; 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits

me (minute: » V2b 57 1 1/64pps 8t0o5 |[convert reading in binary; tens in BCD on 4 bits
[Pwpémame? pestion ) config 1, 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits
time (minutes/seconds) V2b 57 3 1/4pps 12t09 |convert reading in binary; minute units in BCD on 4 bits
config 1;2; 3 8to 5 [convert reading in binary; second tens in BCD on 4 bits
4t01 convert reading in binary; second units in BCD on 4 bits
date (day) V2b 57 a1 1/64pps 8to5 |convert reading in binary; tens in BCD on 4 bits
(superframe 1, position 4) config 1; 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits
date (month) V2b 57 1 1/64pps 8to5 [convert reading in binary; tens in BCD on 4 bits
(superframe 1, position 3) config 1; 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits
date (year) V2b 57 1 1/64pps 8to5 |convert reading in binary; tens in BCD on 4 bits
(superframe 1, position 5) config 1; 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits
Time in hotel mode (minute) V2b 57 1 1/64pps 8to5 |convert reading in binary; thousands in BCD on 4 bits
(superframe 1, position 9) config 1; 2; 3 4t01 |convert reading in binary, hundreds in BCD on 4 bits
Time in hotel mode (minute) V2b 57 4 1/64pps 8t0o5 |[convert reading in binary; tens in BCD on 4 bits
(superframe 1, position 8) config 1; 2; 3 4to1 |convert reading in binary; units in BCD on 4 bits
Flight number V2b 57 1 1/64pps 8to5 [convert reading in binary; thousands in BCD on 4 bits
(superframe 1, position 1) config 1; 2; 3 4101 convert reading in binary; hundreds in BCD on 4 bits
Flight number V2b 57 1 1/64pps 8t0o5 |convert reading in binary; tens in BCD on 4 bits
(superframe 1, position 2) config 1; 2, 3 4to1 |convert reading in binary; units in BCD on 4 bits
|A/C ident (airline rank) V2b 57 1 1/64pps 8to1 0 to 255 in binary code
(superframe 1, position 6) config 1; 2, 3
NOTE: For data frame version see paragraph 3.B.
Discrete V2b parameters

Table D(V2b), sheet 1 of 17
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SERVICE LETTER ATR72
i | AR

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)

Parameter D?It:’::':nme A:;:LC Subframe ?:::':22%:}) Bit Law
Engine & propeller type identification V2b 57 1 1/64pps 4t01 4 blades: 0=ATR42/PW120;1=ATR42/PW121;
(superframe 1, position 7) config 1; 2; 3 4 blades: 2=ATR72/PW124;3=ATR72/PW127;
4 blades: 4=ATR42/PW121A
6 blades: 5=ATR42/PW127E;6=ATRA2/PW121A;
6 blades: 7=ATR72/PW127;8=ATR72/PW124;
6 blades: 9=ATR42/PW127E/SHED
FDEP installed V2b 57 1 1/64pps 5 1: FDEP installed
(superframe 1, position 7) config 1, 2; 3
FDAU BITE V2b 59 1 1/64pps 12to 1 1: default
(superframe 2, position 11) config 1; 2; 3 0: OK
Event marker V2b 52 1,234 1pps 2 1: event (without ACARS) or 0: event (with ACARS)
config 1; 2; 3
outer marker V2b 67 1,234 1pps 2 1: marker
config 1; 2; 3
middle marker V2b 65 1,234 1pps 1 1: marker
config 1; 2; 3
inner marker V2b 65 1,234 1pps 2 1: marker
config 1; 2; 3
IGPWS status V2b 27 1,234 1pps 2 0: one mode activated
config 1; 2; 3
Sel baro setting (integer part) V2b 59 1 1/64pps 4101 convert reading in binary; units in BCD on 4 bits
(in.Hg - superframe 2, position 8) config 1; 2, 3 7105 [convert reading in binary; tens in BCD on 4 bits
Sel baro setting (frac part) V2b 59 1 1/64pps 4t01 0000
(in.Hg - superframe 2, position 9) config 1,2, 3 8to5 [convert reading in binary; hundredth in BCD on 4 bits
12t0 9 |convert reading in binary; tenth in BCD on 4 bits
NOTE: For data frame version see paragraph 3.B.
Discrete V2b parameters
Table D(V2b), sheet 2
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A? SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

A Alwia Aremautica and EADS vt vewtare

Discrete V2b parameters - D(V2b)

Data Frame | ARINC Sampling int. ;
Parameter Vatelon word Subframe (per second) Bit Law
Coarseffine altitude sign V2b 19 1,234 1pps 12 0: + (positive data); 1: - (negative data)
config 1; 2; 3
Selected altitude sign V2b 89 1,234 1pps 12 0: + (positive data); 1: - (negative data)
config 1; 2; 3
Selected vertical speed sign V2b 92 1,234 1pps 12 0: + (positive data); 1: - (negative data)
config 1; 2; 3
Selected air speed sign V2b 88 1,234 1pps 12 0: + (positive data); 1: - (negative data)
config 1; 2; 3
Selected decision height sign V2b 920 1,234 1pps 12 0: + (positive data); 1: - (negative data)
config 1; 2, 3
TAT sign V2b 63 13 12pps 12 0: + (positive data); 1: - (negative data)
config 1; 2; 3
GPS/GNSS latitude sign V2b 32 1 1/4pps 2 0: +(north); 1: - (south)
config 1; 2; 3
GPS/GNSS longitude sign V2b 32 1 1/4pps 1 0: +(east); 1. - (west)
config 1; 2; 3
IGNSS degrade mode V2b 64 1,2,3,4 1pps 1 0: degrade
(modification No. 04654 or 05020) config 1; 2; 3
(Service Bulletin No. ATR72-34-1036)
IADC selection V2b 17 1,234 1pps 1 0: ADC2; 1: ADC1
config 1; 2; 3
NOTE: For data frame version see paragraph 3.B.
Discrete V2b parameters
Table D(V2b), sheet 3
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2

b parameters - D(V2b)

Parameter

Data Frame
Version

ARINC
word

Subframe

Sampling int.
(per second)

Bit

Law

TCAS - resolution advisory
(modification No. 03375)

V2b
config 1;2; 3

30

1,234

1pps

3to1

6to4

9to 7

12t0 10

000: no advisory

001: clear of conflict

010: drop track

011: altitude lost

100: up advisory corrective
101: down advisory corrective
110: preventive

000: none

001: 'crossing' advisory
010: 'reversal' advisory
011: 'increase' advisory
100: 'maintain' advisory
000: no up advisory

001: climb

010: don't descend

011: don't descend > 500
100: don't descend > 1000
101: don't descend > 2000
000: no down advisory
001: descend

010: don't climb

011: don't climb > 500
100: don't climb > 1000
101: don't climb > 2000

NOTE: For data frame version see paragraph 3.B.

Revision No. 10 - Jan 27/14

Discrete V2b parameters
Table D(V2b), sheet 4
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SERVICE LETTER ATR72
e | AR

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)

Parameter D:/t:[:lr::e A:;::: Subframe ?;;:ﬂ:gr'.zt) Bit

TCAS - traffic advisory V2b 28 12,34 1pps 3to1 000: not reported

(intruder sensitivity level) config 1; 2; 3 001: SL=1 (unused)

(modification No. 03375) 010: SL=2 (level < 500ft)
011: SL=3 (unused)
100: SL=4 (500ft < level < 2500ft)
101: SL=5; (2500ft < level < 10000ft)
110: SL=6; (10000ft < level < 20000ft)
111: SL=7, level > 20000ft

TCAS - sensitivity V2b 29 1,234 1pps 3to1 000: SL=0 (automatic)

(TCAS mode/sensitivity) config 1, 2; 3 001: SL=1(STBY)

(modification No. 03375) 010: SL=2 (TA ONLY)
011: SL=3 (unused)
100: SL=4 (unused)
101: SL=5 (unused)
110: SL=6 (unused)
111: SL=7 (unused)

\VHF 1(2) V2b 3(4) 1,234 1pps 1(2) 0: transmission

config 1; 2; 3
HF (or VHF3 if ACARS installed) V2b 4 1,234 1pps 1 0: transmission
config 1; 2; 3

HF (or VHF3 if no ACARS installed) V2b 3 1,234 1pps 2 0: transmission

(modification No. 03382) config 1; 2; 3

(Service Bulletin No. ATR72-23-1024)

NOTE: For data frame version see paragraph 3.B.

Discrete V2b parameters
Table D(V2b), sheet 5
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SERVICE LETTER ATR72

—— ] 4

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter Dt’t:r:irgre AwR(ij Subframe ?:::‘:;2%’% Bit
|AP status V2b 51 1,234 1pps 2to1 11: AP engaged
config 1; 2; 3
Yaw Damper status V2b 26 1,234 1pps 2to1 11: YD engaged
config 1;2; 3
|AP automatic disconnection V2b 27 1,234 1pps 3 1: automatic disc ; 0: manual disc
config 1; 2; 3
GS CAP mode V2b 49 1,234 1pps 12 1: active
config 1; 2; 3
IAS CAP mode V2b 49 1,234 1pps 11 1: active
config 1; 2; 3
|VS CAP mode V2b 49 1,234 1pps 10 1: active
config 1; 2; 3
|ALT CAP mode V2b 49 12,34 1pps 9 1: active
config 1; 2; 3
IGA CAP mode V2b 49 1,234 1pps 8 1: active
config 1; 2; 3
GS ARM mode V2b 49 1,234 1pps 7 1: active
config 1; 2; 3
|vertical active mode status V2b 49 1,2,3;4 1pps 6 1: capture, 0: track
config 1; 2; 3
|ALT mode V2b 49 1,234 1pps 5 1: active
config 1; 2; 3
|ADU caution active V2b 49 1,2,3:4 1pps 4 1: active
config 1; 2; 3
TCS active V2b 49 1234 1pps 3 1: active
config 1; 2; 3
NOTE: For data frame version see paragraph 3.B.
Discrete V2b parameters
Table D(V2b), sheet 6
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter Dt,t:r:irgre A\;(I):‘dc Subframe ?:::ps:’;%"‘zt) Bit Law
EHSI selection V2b 49 1,234 1pps 2to1 01: RH, 10: LH, 11: dual
config 1; 2; 3
BC CAP mode Vv2b 51 1,234 1pps 12 1: active
config 1; 2; 3
LOC ARM mode V2b 51 1,234 1pps 11 1: active
config 1; 2; 3
BC ARM mode V2b 51 1,234 1pps 10 1: active
config 1; 2; 3
LOC CAP mode V2b 51 1,234 1pps 9 1: active
config 1; 2; 3
[VOR ARM mode V2b 51 1,234 1pps 8 1: active
config 1; 2; 3
lateral active mode status V2b 51 1,234 1pps 7 1: capture, 0: track
config 1, 2; 3
HDG HOLD mode V2b 51 1,234 1pps 6 1: active
config 1; 2; 3
[VOR CAP mode V2b 51 1,234 1pps 5 1: active
config 1;2; 3
HDG CAP mode V2b 51 1,234 1pps 4 1: active
config 1; 2; 3
LNAV mode V2b 51 1,2,34 1pps .S 1: active
config 1; 2; 3
Effort on pitch axis (captain) V2b 53 12,34 1pps 2to1 01: nose dn effort; 10: nose up effort; 11: no effort
config 1; 2; 3

NOTE: For data frame version see paragraph 3.B.

Revision No. 10 - Jan 27/14

Discrete V2b parameters
Table D(V2b), sheet 7
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A? SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)

Parameter Ds\:;:;lr::lne Aﬁ:‘f Subframe ?;zﬂ:%rl‘:t) Bit Law
Effort on pitch axis (F/O) V2b 54 1,234 1pps 2to1 01: nose dn effort; 10: nose up effort; 11: no effort
config 1, 2; 3
Master Waming V2b 27 1,234 1pps 1 0: warning
config 1; 2; 3

TO CONFIG Waming V2b 55 12,34 1pps 2 0: warning
config 2; 3

LDG GEAR NOT DOWN Warning V2b 55 1,234 1pps 1 0: warning
Config 2; 3

PROP BRK Warning V2b 56 1,234 1pps 2 0: warning
config ; 3

PITCH DISCONNECT Waming (MFC V2b 94 1,234 1pps 3 1: warning

LXx) config 2; 3

PITCH DISCONNECT Waming (MFC V2b 94 12,34 1pps 4 1: warning

Sxx) config 2; 3

ENG LEFT (RIGHT) Fire Warning V2b 94 1,234 1pps 12(11) |1: warning
config 2; 3

EXCESS CAB ALT Warning V2b 95 12,34 1pps 2 1: wamning
config 2; 3

OIL LOW PRESS LEFT (RIGHT) V2b 94 1,234 1pps 2(1) 1: warning (only when CLA not in Fuel shut off position)

Warning config 2; 3

ELEC SMOKE Warning V2b 94 1,234 1pps 10 1: warning
config 2; 3

FWD SMOKE Waming V2b 94 12,34 1pps 9 1: warning
config 2; 3

JAFT SMOKE Warning V2b 94 12,34 1pps 8 1: warning
config 2; 3

NOTE: For data frame version see paragraph 3.B.

Discrete VV2b parameters
Table D(V2b), sheet 8
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| SERVICE LETTER ATR72
i | AR

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)

Parameter Da\;: r:lr:?e AV;R;::’C Subframe ?;;?‘;I;:%;i\:ti Bit Law
FLAP UNLK Warning V2b 94 1,234 1pps 5 1: wamning
config 2; 3

NACELLE LEFT (RIGHT) OVHT V2b 94 12,34 1pps 7(6) 1: waming

Warning config 2; 3

CAB PRESS OVER LIMIT Waming V2b 95 1,234 1pps 1 1: warning

config 2; 3

MFC 1A status V2b 55 1,234 1pps 2 0: Fault or OFF
config 1; 2; 3 1: Normal

MFC 1B status V2b 55 12,34 1pps 1 0: Fault or OFF
config 1; 2; 3 1: Normal

MFC 2A status V2b 56 12,34 1pps 2 0: Fault or OFF
config 1, 2; 3 1: Normal

MFC 2B status V2b 56 1,234 1pps 1 0: Fault or OFF
config 1; 2; 3 1: Normal

IAC bus off 1 (2) V2b 31(31) 12,34 1pps 2(1) 0: bus off
config 1; 2; 3

DC bus off 1 (2) V2b 58 (58) 1,234 1pps 2(1) 0: bus off
config 1; 2; 3

IAirframe de icing V2b 21 2.4 1/2pps 2 0: de icing on
config 1; 2; 3

Ice detection (modification No. 04262) V2b 52 1.3 1/2pps 1 0: ice detected
config 1; 2; 3

Icing AOA (modification No. 04017) V2b 52 24 1/2pps 1 0: icing AOA light on
config 1; 2; 3

NOTE: For data frame version see paragraph 3.B.

Discrete V2b parameters
Table D(V2b), sheet 9
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SERVICE LETTER ATR72

— ] "

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter Dt/t:r:ir::e AWRA?: Subframe ?:::‘;2:%"‘:1) Bit Law

Supercooled Large Droplet ice V2b 64 1,234 1pps 2 0: SLD ice detection
detection (modification No. 08121) config 1;2; 3
Prop 1(2) anti icing V2b 61(61) 1,3(2:4) 12pps 1(1) 0: propeller anti icing selected
(modification No. 04262) config 1;2; 3
Flap assymetry V2b 17 1,234 1pps 2 0: assymetry

config 1; 2; 3
LH (RH) spoiler position V2b 46;110 1,234 2pps 2(1) 0: extended

config 1; 2; 3 | (46;110) (1,2,3,4) 0: extended
main landing gear V2b 21 1,2,3:4 1pps 1 1: both main gear on ground

config 1; 2; 3
All gears compressed V2b 22 1,2,3:4 1pps 2 1: all three gears on ground

config 1; 2; 3
Landing gear lever position V2b 33 1 1/4pps 1 1: lever down

config 1; 2; 3
blue hydraulic low press V2b 23 1,234 1pps 2 0: low pressure

config 1; 2; 3
green hydraulic low press V2b 23 1,234 1pps 1 0: low pressure

config 1; 2; 3
aux hydraulic low press V2b 24 1,234 1pps 2 1: low pressure

config 1; 2; 3
low pitch 1 (2) V2b 67 (68) 12,34 1pps 1(1) 0: normal traction

config 1;2; 3
Propeller brake V2b 36 1,234 1pps 1 0: Propeller brake on

config 1; 2; 3
NOTE: For data frame version see paragraph 3.B.

Discrete V2b parameters
Table D(V2b), sheet 10
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Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

SERVICE LETTER ATR72

Discrete V2b parameters - D(V2b)

Parameter Dv:':[::e Aﬁ?f Subframe ?:::igz%r"zt)' Bit Law
PEC 1 (2) status V2b 60 (60) 1,234 1pps 2(1) 0: PEC on
(modification No. 04263) config 1; 2; 3
Pack valve 1(2) flow control V2b 35(35) 1.3(24) 1/2pps 2(2) 0: valve open
config 1; 2; 3
HP air bleed valve 1 (2) V2b 35(35) 1,3(2:4) 112pps 1(1) 0: valve open
config 1; 2; 3
IAIr flow control V2b 36 1,234 1pps 2 0: high on
config 1; 2; 3
Propeller 1 (2) Beta 3/4 sign V2b 111(113) 1,234 1pps 12(12) |0: +(positive data); 1: - (negative data)
config 3
CLA 1(2) V2b 93(93) 1,234 1pps 6(5) 1: Fuel SO
config 3
Prop Brake Lock V2b 95 12,34 1pps 9 1: Lock
config 3
Prop Brake Unlock V2b 95 1,234 1pps 8 1: Unlock
config 3
NOTE: For data frame version see paragraph 3.8.
Discrete VV2b parameters
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Table D(V2b), sheet 11

® ATR. All nghts resarved, Confidental and propriotary document

Service Letter No. ATR72-31-6010

Page 97

105




SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)

Data Frame | ARINC
Version word

Sampling int. .
Parameter Subframe | 1o e cond) Bit

EFIS L (R) Terrain Selection V2b 96 (96) 2(4) 1/4pps 6to1 WSP 30, bit 5 to 0, Specification :

(modification No. 05088) config 3 1 1: Terr selected for display
5to2 [0000: 0.5 Nm
0001: 1.0 Nm
0010: 2.5 Nm
0011: 5.0 Nm
0100: 10 Nm
0101: 25 Nm
0110: 50 Nm
0111: 100 Nm
1000: 150 Nm
1001: 200 Nm
1010: 300 Nm
1011: 500 Nm
1100: 1000 Nm
1101: 2000 Nm
1110: Spare
1111: Spare

6 1: Terr valid

NOTE: For data frame version see paragraph 3.B.

Discrete V2b parameters
Table D(V2b), sheet 12
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136

and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2

b parameters - D(V2b)

ARINC
word

Data Frame
Version

Sampling int.

Subframe (per second)

Parameter

Bit

EFIS L (R) Display & WX Selection
(modification No. 05088)

V2b
config 3

97 (97) 2(4) 1/4pps

12101

WSP, 31 bit 11 to 0, Specification :

5t02

1: WX selected for display
0000: undefined

0001: 100 Nm

0010: 0.5 Nm (WX growth)
0011: 200 Nm

0100: 1.0 Nm (WX growth)
0101: 300 Nm

0110: 150 Nm

0111: 50 Nm

1000: 500 Nm

1001: 25 Nm

1010: 1000 Nm

1011: 10 Nm

1100: reserved for 2000 Nm
1101: 5 Nm

1110: Undefined

1111: 2.5 Nm (WX growth)
1: ADI composite

1: HIS composite

1: Full mode selected

1: WX valid

Reserved for use with an MFD (not used on ATR-set to 0)
1: HSlin map mode

1. WX in GMAP

NOTE: For data frame version see paragraph 3.B.

Discrete V2b parameters
Table D(V2b), sheet 13
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter Davt:r:{:lr"no Ay?;uf Subframe ?;emrzle!?:g:\zt)' Bit Law
NAV 1 (2) sel. Frequency V2b 57 (57) 2(4) 1/4pps 7to1 7t05: 10 Mhz 4t01:1Mhz
(modification No. 05138) config 3 59 (59) 2(4) 1/4pps 12to1 [12109:0.1Mhz 8t05:0,01 Mhz
DME Distance 1 Part 1 V2b 96 1 1/4pps 12 Validity: 1 = Valid data, 0 = Invalid data
config 3 11 Scale Factor: 1=x1,0=x0.1
10-9 Thousands
85 Hundreds
4-1 Tens
DME Distance 1 Part 2 V2b 97 1 1/4pps 4-1 Ones
config 3
DME Distance 2 Part 1 V2b 96 3 1/4pps 12 Validity: 1 = Valid data, 0 = Invalid data
config 3 11 Scale Factor: 1=x1,0=x0.1
10-9 Thousands
85 Hundreds
4-1 Tens
DME Distance 2 Part 2 V2b 97 3 1/4pps 4-1 Ones
config 3

NOTE: For data frame version see paragraph 3.B.

Revision No. 10 - Jan 27/14

Discrete V2b parameters
Table D(V2b), sheet 14
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

001: MFD backup of copilot HSI

010: MFD backup of copilot SG

011: EFIS/MFD not in backup

100: MFD backup of pilot HSI

101: MFD backup of pilotSG

110: MFD backup of both SG's (pilot)

111: EFIS SG backup of crosside SG
MFD backup of both SG's (Copilote)

Discrete V2b parameters - D(V2b)
Data Frame | ARINC Sampling int. z
Parameter Version word Subframe (per second) Bit Law
EFIS L(R) Status V2b 96 (96) 2(4) 1/4pps 12t0o8 [WSP 01, bits 15to 11, Specification
config 3 12 1: test
11 1: valid
10to 8 [000: sapre

NOTE: For data frame version see paragraph 3.B.

Revision No. 10 - Jan 27/14

Discrete V2b parameters
Table D(V2b), sheet 15
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SERVICE LETTER ATR72

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter Davt:r:;'::lo Ay?(!?f Subframe ?;emr’;tzgrlrzt)' Bit Law
EFIS L(R) Identifier V2b 97 (97) 1(3) 1/4pps 12to5 |WSP 04, bits 15 to 8, Specification
config 3 1210 10 [000: SRM not selected
001: VOR/LOC
010: LRM to VOR/LOC transition
011: MLS
100: LRM to MLS transition
101: cross side VOR/LOC
110: spare
111: cross side MLS
9 1:analog : 0: Arinc 429
8 1: LRM selected ; 0: SRM selected
7105 000: LRM not selected
001: LRM A (see WSP 04, bits 2 to 0)
010: spare
011: cross side LRM A
100: spare
101: LRM B 'see WSP 04, bits 5 to 3)
110: spare
111 : cross side LRM B
Stick shaker Captain / FO V2b 93 (93) 1,234 1pps 12(11) |1 active
config 3
Stick pusher (modification No. 05138) V2b 68 1,234 1pps 2 1: active
config 3
PEC 1(2) Fault V2b 93 1,2,3,4 1pps 4(3) 1: fault
config 1;2; 3
NOTE: For data frame version see paragraph 3.B.
Discrete V2b parameters
Table D(V2b), sheet 16
Revision No. 10 - Jan 27/14 Service Letter No. ATR72-31-6010
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’ SERVICE LETTER ATR72
e | AR

Valid for aircraft equipped with modification No. 05136
and not equipped with modification No. 05876 or not equipped with modification No. 05044

Discrete V2b parameters - D(V2b)
Parameter D‘:}:r:g:w AWR;’:: Subframe ?:;?':2:%;:')' Bit Law
MLS / ILS select 1(2) V2b 62 (62) 1,234 1pps 2(1) 1:1LS ; O:MLS
config 3
IAPM ON/OFF * V2b 5 1t0 4 1pps 12 1: OFF
config 1; 2; 3
INCREASE SPEED * V2b 5 1104 1pps 1 1: ON
config 1; 2; 3
DEGRADED PERF * V2b 6 110 4 1pps 10 1: ON
config 1; 2; 3
CRUISE SPEED LOW* V2b 5 1t0 4 1pps 9 1. ON
config 1; 2; 3
WEIGHT ROTACTOR POSITION#1* V2b 33 4 1/4pps 3 0000: 15T
config 1, 2, 3
WEIGHT ROTACTOR POSITION#2* V2b 33 4 1/4pps 4 0001: 16T
config 1; 2; 3
WEIGHT ROTACTOR POSITION#3* V2b 33 4 1/4pps 5 0010: 17T
config 1; 2; 3
WEIGHT ROTACTOR POSITION#4 * V2b 33 4 1/4pps 6 0011: 18T
config 1;2; 3 0100: 19T
0101: 19,5T
0110: 20T
0111: 20,5T
1000: 21T
1001: 21,5T
1010: 22T
1011: 22,5T

NOTE: For data frame version see paragraph 3.B.
* Valid for aircraft equipped with modification No. 05567 or Service Bulletin No. ATR72-31-1054

Discrete V2b parameters
Table D(V2b), sheet 17
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Appendix 9-4 MSTS Position Accuracy Specification

Operational characteristics

RSM 970S positional accuracy

RSM 970S POSITIONAL ACCURACY

Azimuth accuracy

The azimuth random error is less than 0.068 degrees (1 sigma), for any Modes 3/A,
CorS.

Azimuth precision is 0.0219 degrees (14 bit encoder).
Range accuracy

The range accuracy is a function of various parameters, some of them independent of

the radar system, for example the airborne transponder reply time is specified by ICAO
to be accurate to within:

* =*05us, i.e. =75 m, for Mode A and C transactions,
* +0.25 us, i.e. =37.5 m, for Mode S transactions.

Fortunately this figure is much smaller on modemn transponder equipment.

The RSM 970S Mode S radar range accuracy is only limited by:
* the range quantum value (50 ns),

* the coordinates conversion from p—0 to x—y, and

* the clock stability.

Transactions in Slant range bias Range random error (meter
(meter) RMS)
Mode 3/Aor C <14m < 30 m RMS (1 sigma)
Mode S <14m <15 m RMS (1 sigma)

mkﬁg&1zmmﬁgﬁﬁ {85l Mtransponder X S T 2
& i BRI S WX SR T 0 T
gﬁnﬁ%wam DURS e - FLIS AT e
H
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Table 14: Overall accuracy assessment
| Accuracy in measured separation | MSTSACC MsT
Number of samples 109378

Root Mean Square horizontal position error
(standard requires: expected below 500m)

No more than 10% of the error distribution is
exceeding

No more than 1% of the error distribution is
exceeding

No more than 0.1% of the error distribution is
exceeding

These results are showing the ability of MSTS to perform its service in respect with the International
Separation Standard requirements.
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Appendix 9-5 Double- Integration and flight path reconstruction

Bias computation: between 17:06:15.465, and t= 17:06:18.298

Parameter Min value Max Value | Average Deviation Bias
Vertical 0.990 1.040 1.008 0.008 0.008
acceleration

Lateral -0.009 0.030 0.004 0.005 0.004
acceleration

Longitudinal -0.026 0.044 0.014 0 0.014
acceleration

19:06:15.242

GPS Position: N23°35'14.30", E119°38'19.35"
Ground speed: 130 knots

Pressure Altitude : 33 ft

True heading : 167°

Magnetic declination: -3°31.3’

Vz=0

The computed trajectory stopped at 1906:18.156, so 719 ms before the end of the

recording.
The last computed point is located: N23°35'08.2", E119°38'21.1", which is 14 meters
east and 26 meters north of the first house impact point.

Note: all of time is based on ATC Time (FDR UTC + 28 sec = ATC UTC)
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Appendix 9-6 Calcuation of Control Column Position and Control Wheel
Position

Control Column Position vs Elevator position

The mechanical stops of the elevator surface are reached at:
-23° (+1°,+0°) in nose up configuration, and
- +13°(+1°,-0.6°) in nose down configuration

On ground, without aerodynamic effort, the corresponding control column
position is respectively:
-11.5° (i.e. 11.25° + 0.25° due to cable stretching), and
- +7°(i.e. 6.75°+ 0.25° due to cable stretching)

Without aerodynamic effort, the kinematic relationship between the elevator and
the control column is almost linear. For ease of reference, following relationship

can be used:
ELV =-23° (+1°,+0°)........ for a control column position of -11.5°
CCOL =ELV /K1, with2<K1<208........ for a control column position
between -11.5° and 0°
CCOL = ELV /K2, with 1.77 < K2 < 2.........for a control column position
between 0°and 7°
ELV = +13° (+1°,-0.6°)........ for a control column position of 7° With ELV =
elevator position and CCOL = control column position.

However, due to cable/linkage stretching, with aerodynamic effort on the elevator,
the control column can move further forward or rearward. For reference, when the
mechanical stops of the elevator surface are reached, the control column can move
beyond the angles provided here above, until it reaches its mechanical stops, i.e.
respectively at:

-13.25° + 0.5° for a nose up command and
- +8.75° £ 0.35° for a nose down command

In the schematic here below, the blue line represents the kinematic ratio between
control column and elevator without aerodynamic effort and the green area
represents the range of the same ratio with aerodynamic effort. This schematic is
provided to illustrate the answer but shall not be used for any measurement as it
Is not to scale.
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CONTROL COLUMN POSITION VS ELEVATOR POSITION

Elevator surface

deflection (degrees)
13°(+1,-0.6°) -
e
® nt
/ i i
e
-13.25°+0.5° g ) Control column
-11.5° / deflection (degrees)
-
8.75°+0.35°
v
/ 2 23°(+1,40°)

Control Wheel Position vs Aileron position
The mechanical stops of the aileron are 14° £+ 0.25° downward and 15° (+0.5°,-0°)

upward. The maximal functional aileron deflections are + 14° + 0.25°,

The aileron surface deflections depend on the control wheel position and on the
spring tab deflection (which varies in proportion to loads / aerodynamics
resistance to aileron deflection).

Therefore, there is no direct relationship between the control wheel position and
the ailerons position.

The figures below give a schematic representation of a flight control surface /
spring tab operation (example of the rudder equipped with a spring tab). It shows
that, for a same command, the flight control surface deflection varies in proportion
to the loads applied on the surface.
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SPRING TRIM SPRING
TAB STOPS

TRIM ACTUATOR

SPRING TRIM RUDDER AND SPRING TRIM TAB
TAB IN NEUTRAL POSITION

CONTROL .
ROD

AFTER CONTROL ROD
DEFLECTION, WITH NO AERODYNAMIC
LOAD.

RUDDER AERODYNAMIC
LOAD

1 1]
\AA

L
| |

UNDER AERODYNAMIC LOAD,
THE MORE THE EFFORT Iy THE ROD
| CONTROL INCREASES, THE MORE

i THE TAB DEFLECTION INCREASES
TAB AERODYNAMIC  THg pILOT FEELS THE SUM :
LOAD (SPRING LOAD « TAB AERODYNAMIC
LOAD]

NOTE : THE ABOVE ISONLY A SCHEMATIC REPRESENTATION
OF RUDDER AND SPRING TAB OPERATION.

On ground, without any loads on the ailerons/tabs (no spring tab deflection before
the aileron surface reaches its maximal functional aileron deflections), the
maximal functional aileron deflections of the aileron surfaces are reached for a
control wheel position of £68° (+2°).

However, the control wheel can move beyond these angles (due to spring tab
deflection after the aileron surface reaches its maximal functional aileron
deflections, and due to cable/linkage stretching), until it reaches its mechanical
stops, i.e. at £107° (x 1°).

The schematic below is only applicable when no load applies on the ailerons/tabs
(i.e. without any deflection of the tab). In such a case, following relationship can
be used for ease of reference:

CWHEEL = AIL/K3, with K3 around 0.206 (=14/68), for a control wheel position

between + 68° +2°.
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AIL =14°+ 0.25°, for a control wheel position beyond + 68° £2°.

With AIL = aileron position and CWHEEL = control wheel position.

CONTROL WHEEL POSITION VS AILERON POSITION
(no spring tab deflection )

Aileron surface deflection
(degrees)

Left aileron surface
mechanical stop

14° + 0.25° //}///4,, .......

68

]
]
]
]
]
]
]
]
i
i
1
1
o
|
i
1

Control wheel deflection
(degrees)

—______ i 14°+0.25°

Right aileron surface
mechanical stop
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Attachment List

No Item

9-1 IC_:AO A_NNI_EX 3- Meteorological Service for International
Air Navigation

9-2 | TNA FOQA Event Setting for ATR Fleet

9-3 ICAO DOC 10000 — Manual on Flight Data Analysis

Programes (FDAP)
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