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I. Team Organization
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Members:

1. Cobra Wen-Huan Chang
Aviation Safety Council (ASC), Taiwan ROC

2. Captain Yen-Ping Chang
Aviation Safety Council (ASC), Taiwan ROC
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ATR, France
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I1. History of Activities

Date

Activities

7124/14
to
7127114

. Completed part of the on scene investigation, including

the preliminary examination of final approach path, the
new found area of impact, and major wreckage site.

. Gathered evidence from cockpit instrument panel and the

control column (switch),

. Interviewed some witnesses, personnel of Air Force

Weather Agency and ATC (Air Traffic Control) tower.

4. Secured the relevant documents of flight records.
5. Cockpit front panel and throttle quadrant rebuild planning

with TransAsia personnel. Cockpit parts and wreckages
recovery and relocation. Found suitable contractor to
rebuild aircraft from wreckage.

. Accompany BEA, ATR and PWC representatives to

perform wreckage site survey and wreckage examination.

7/28/14

. Enlisted CAA, TNA Group adviser, discuss collaboration

plan.

CAA-

RCQC VOR 20 flight test; policy for Continuous Descent
Final Approach (CDFA) during non-precision approach.
TNA-

FOQA(Flight Operations Quality Assurance) records

requirement, documents requirement. Training records,
programs and manuals are first priority.

. Decided the initial required documents from CAA, TNA.

Will notify TNA with official letter. CAAis to provide the
TNA inspection records.

. Liaised with UNI Airways for flight crew interview.
. Collaborated with BEA, ATR representatives in

confirming contents integrity of FDR (Flight Data
Recorder) read-outs and rationalize the history of flight
profile.

7129/14

1. Finalized the Flt ops Group advisers of CAA, TNA.
2. Final rationalization of the history of flight profile with

BEA, ATR.




Date

Activities

Liaised with UNI Airways for flight crew interview.

7/30/14

Checked and accepted TNA manuals.

2. Collected information from UNI 647 and GE220’s flight

3.

profile.

On ATC group chairman guide, liaised with Kaohsiung
ATC for interview.

Confirmed flight crew’s general whereabouts by their 72
hrs. roster and the usage of dormitory.

7/31/14

2.

Completed the interview for Kaohsiung approach ATC
with ATC group chairman.

Retrieved the shipment of fuel from Kaohsiung harbor

8/1/14

Worked out a plan for the TNA observation flights to confirm
the company safety culture adopted by flight crew:

(1) Adhering to FOM.

(2) Follow SOP (Standard Operating Procedures).
(3) Use of checklists

(4) FMA (Flight Mode Annunciation) callouts.
(5) Set of missed approach altitude

8/4/14

Completed TNA 3 observation flights (6 legs)

(1) TSA-HLN
(2) TSA-MKG
(3) TSA —KNH

8/5/14

Group meeting to discuss the TNA flight observation
results on which to put future emphasis.

(1)TSA-HLN
(2)TSA-MKG
(3)TSA —KNH

Completed the interview flight crew of UNI Airways
647 preceding Flight GE222.

Collected RCQC VOR RWY20 flight test results from
CAA.

Conducted initial review of CVR and its transcript.




Date

Activities

8/6/14

1. Group meeting to discuss CAA RCQC VOR RWY20
flight test results.

2. Preliminary group discussion about CVR(Cockpit Voice
Recorder) transcript.

3. Flight ops group chairman reached a joint decision with
flight recorder group chairman to verify CVR transcript
on next Monday morning (8/11), altogether with CAA
and TNA members.

8/7/14

1. Group meeting to set up new focus for TNA RCQC
observation flights.

2. Interviewed CAA personnel in charge of the chart design
for RCQC VOR RWY20.

3. Interviewed CAA Navaid flight test pilots and engineer
for RCQC VOR RWY20 technical test result.

8/8/14

1. Completed TNA 3 observation flights (TSA-MKG total
6 legs)

Monitored signal stability and validity of MKG VOR
RWY20 APP.

8/11/14

Initial worked out CVR transcript with recorder group, CAA
and TNA.

8/12/14

1. Attended ASC GE222 investigation progress meeting

2. Worked out main themes for interviewing flight crew of
ATR72-500 fleet with organization group

8/13/14

Finalized CVR transcript with recorder group, CAA and
TNA.

8/14/14

Joint interview flight crew of ATR72-500 fleet with
organization group.

8/15/14

Attended ASC GE222 investigation progress meeting.

8/20/14

1. Conducted TNA observation flights (TSA-MKG, 2 legs)

2. Joint interview flight crew of ATR72-500 fleet with
organization group.

8/22/14

Conducted TNA observation flights.




Date

Activities

8/27/14

Conducted TNA observation flights(TSA-MKG, 2 legs).

8/28/14

Conducted TNA observation flights(TSA-MKG, 2 legs)

8/29/14

Conducted TNA observation flights

Assisted and verified recorder group’s initial English version

dN2/14 CVR transcript
Discussed with recorder and maintenance group about the
9/5/14 |RCQC runway location in NDB 20 approach chart, and
requested to secure GE222 Navigation Data Base.
1. Conducted Dispatcher interview.
9/9/14 2. Reviewed and compared the approach charts between
Jeppesen’s and AIP’s (Aeronautical Information
Publication).
9/10/14 |Reviewed TNA FOM and flight crew information
9/11/14 |Discussed the TNA FOM & FTMM with TNA chief pilot.
o/12/14 1. Reviewed and compared the CVR transcript with ATC’s.
2. Initiated and drafted the sequence of events.
9/22/14 |Interviewed CAA chart design officer for the second time
9/26/14 Interviewed CAA Operations Section Manager of Flight
Standards Division for the second time
10/1/14 Attended ASC GE222 investigation progress meeting,
presented initial GE222 sequence of events.
10/11/14 |Went to BKK to observe TransAsia Airways (TNA) part of
to initial and recurrent simulator trainings:
10/16/14
Attended ASC GE222 investigation progress meeting,
10/20/14 |discussed the trip to France to conduct flight test in the FFS
and engineering simulation.
11/5/14 |1. Three simulator sessions were conducted in Toulouse to
o study the EGPWS alerts of GE 220/GE 222 and GE 222

performance and aircraft behavior under different
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Date

Activities

11/7/14

conditions.

. EGPWS and VOR mode meeting with ATR design office
. Engineering simulation meeting with ATR design office
. SOP meeting with ATR Flight Operations




I11. Factual Description

1.1 History of Flight

On July 23, 2014, about 1906" Taipei Local Time, TransAsia Airways
(TNA) passenger flight GE 222, an ATR72-212A, B-18210, crashed short
of runway during a VOR non precision approach to runway 20 at Magong
Airport (RCQC), Penghu, Taiwan.(Figure 1.1-1) The airplane was
destroyed by impact forces and post crash fire. Forty eight of the 58
airplane occupants, including 2 flight crewmembers, 2 cabin crewmembers
and 44 passengers, were fatally injured. The other 10 passengers received
serious injuries. Five residents on ground received minor injuries.
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Figure 1.1-1 Final approach ground track

According to Flight Data Recorder (FDR) and Cockpit Voice Recorder
(CVR), Kaohsiung Ground Control had informed GE 222, RCQC weather
was below landing minimum. The flight crew chose to continue their flight
and to hold in flight. The aircraft took off from Kaohsiung International
Airport at 1745:02, facing west and then northbound to Magong airport. It

! Unless otherwise noted, all times in this report are Taipei Local Time based on a
24-hour clock.



climbed and cruised at 7,000 feet (QNH 1000). The autopilot (AP) was
engaged with left coupling. The aircraft was vectored and entered a
holding at 1811:17 for about 34 minutes. The flight crew requested twice
for ILS RWYO02 approach and prepared it during holding but the ATC
answered “standby for coordination with magong tower”.

At 1830, the visibility reported in the RCQC ATIS M was 800 meters. At
1840, the visibility reported in the new ATIS N was 1,600 meters.

At 1855:10, GE 222 was cleared for VOR RWY20 approach from
approximately 3000 feet (QNH 1000) descending to 2,000 feet (QNH
1000) around 25 Nautical Miles(NM) North East from the airport.

Figure 1.1-2 ADU

At 1856:31, LNAV mode? was engaged for 7 seconds with VS mode
engaged.

At 1856:38, No AFCS (Automatic Flight Control System) lateral mode
was engaged.

At 1858:36, VOR armed mode was displayed on the Advisory Display
Unit (ADU) (Figure 1.1-2) with selected course 209° and selected heading
229°,

At 1859:03, the selected course was set to 201°.
At 1859:21, ALT SEL (preselect) was set to 400 feet on the ADU .

At 1900:27, No AFCS lateral mode was engaged for 13 seconds and then
HDG mode remained disengaged for 6 seconds with VOR armed mode

2 All AFCS modes are explained in detail in section 1.6.1 Automatic Flight Control
System



engaged.

At 1900:26, engine 1 torque was set to 54% and engine 2 torque was set to
48%. The airspeed was 170 knots and the magnetic heading was 227°. At
1901:00, the green VOR*(VOR CAPTURE mode) was displayed on the
ADU. At 1901:30, the green VOR (VOR TRACK mode) was displayed on
the ADU.

At 1902:47, the crew started the descent from 2,000 feet (QNH 997), AP
was engaged in VOR and VS mode and then flaps were set to 15. At
1903:07, the aircraft passed the Final Approach Fix (FAF) at 1,855 feet
(QNH 997). At 1903:35 the landing gear was extended and then flaps were
extended to 30°,

At 1903:39, GE 222 was cleared to land and wind reported by ATC
controller was 250°/19 knots.

At 1905:09, synthetic call out 500 feet was heard on the CVR, passing
altitude 479 feet (QNH 997), the green ALT* (ALT SEL CAPTURE mode)
was displayed on the ADU. At 1905:12, the captain said “um three
hundred” and then ALT SEL was set to 300 feet on the ADU associated to
a reversion to basic mode (pitch hold mode). At 1905:15, VS HOLD mode
is reselected on the ADU with -300 feet /minute.

At 1905:24, passing altitude 355 feet (QNH 997), the green ALT* was
displayed on the ADU again. At 1905:26, the captain said “ sigh sigh sigh
sigh two hundred” and then ALT SEL was set to 200 feet on the ADU
associated to a reversion to basic mode again. At 1905:30, VS HOLD
mode is reselected on the ADU with -500 feet /minute

At 1905:35, passing altitude 273 feet (QNH 997), the green ALT* was
displayed on the ADU. At 1905:42, the green ALT (ALT HOLD mode)
was displayed on the ADU. At 1905:44, the AP was disengaged at 219 feet
(QNH 997) and VS HOLD mode is reselected with -100 feet/minute. The
heading was changed from 214° to 207° with a maximum bank angle of
10°in 7 sec.

About 1905:51, the aircraft overflew the Missed Approach Point (MAP) at
the altitude of 176 feet (QNH 997) where the Minimum Descent Altitude
(MDA) is 330 feet and levelled off around 10 seconds then continued to
descend.

At 1905:59, Yaw Damper (YD) was disengaged at 192 feet (QNH 997)
and the heading was changed from 207° to 188°, starting with left bank
angle 10° to 20° then returned to 10° in 10 seconds, The pitch dropped
from 0.5° to -9° maximum at the end the turn. At1906:03, the green VOR*
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was re-displayed again on ADU with bank angle 19°, heading 197° and
altitude 162 feet (QNH 997).

At 1906:11, both pilots called “Go Around” at 72 feet (QNH 997) and both
Power Levers were advanced. At 1906:13, unidentified sound was
recorded. At 1906:18, both FDR and CVR stopped recording.

1.5 Personnel Information

1.5.1 Flight crew’s background and experience
1.5.1.1 Captain

The captain had the nationality of the Republic of China, and served in the
Army Aviation Command as a pilot. He joined TNA in July 1992 after he
retired from the army. He completed first officer training in December
1992 and served as a first officer in the ATR 42/72 fleet. In October of 1995,
he completed ATR 42/72 upgrade training and was promoted as a captain
in November 1995. As of the occurrence, he accumulated total flying time
of 22,994 hours, within which the ATR 42/72 was 19,069 hours.

The captain held the Air Transport Pilot License (ATPL) issued by the
CAA of the Republic of China with Multi-Engine Land rating, type rating
in the ATR-72, endorsed with privileges for operation of radiotelephone on

board an aircraft with no limitation, and remarked with “English Proficient:
ICAO Level 4 Expiry Date 2014-03-23".

1.5.1.2 First Officer

The first officer had the nationality of the Republic of China. He was hired
by TNA in July 2011 with no previous airline experience. After the
completion of training, he severed as an ATR 42/72 first officer. His total
flying time was 2,392 hours as of the occurrence.

The first officer held the Commercial Pilot License (CPL) issued by CAA
of the Republic of China with Multi-Engine land rating, type rating in the
ATR-72 F/O, endorsed with privileges for operation of radiotelephone on
board an aircraft with no limitation, and remarked with “English Proficient:
ICAO Level 4 Expiry Date 2015-01-08".
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Table 1.5.1-1 Flight crew’s Basic Information

Item Captain First Officer
Gender Male Male
Age as of accident 60 39

Date of hiring in TNA 01 July 1992 01 July 2011
License issued ATPL — Aeroplane CPL — Aeroplane

Type Rating ATR 72 ATR 72 F/O
Date of Expiry 08 November 2015 08 January 2017

Medical certificate issued First Class First Class
Date of Expiry 31 August 2014 31 May 2015

Total flying time

22,994 hrs and 29 min.

2,392 hrs and 55 min.

Total flying time of ATR
42/72

19,069 hrs and 56 min.

2,083 hrs and 55 min.

Total flying time last 12
months

945 hrs and 10 min.

964 hrs and 46 min.

Total flying time last 90
days

278 hrs and 06 min.

264 hrs and 44 min.

Total flying time last 30
days

100 hrs and 59 min.

88 hrs and 55 min.

Total flying time last 7
days

22 hrs and 18 min.

22 hrs and 35 min.

Total flying time last 24
hours

03 hrs and 31 min.

03 hrs and 31 min.

Rest period before
occurrence

15 hrs 07 min

15 hrs 07min.

1.5.2 Flight crew training record

1.5.2.1 Captain

Initial training:

The captain conducted his ATR 42/72 initial training at Flight Safety
International from 18 September to 28 September 1992, including
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academic, and simulator training. He completed the training successfully
and a certification was issued by Flight Safety International on 28
September 1992. He continued his training and was qualified as the ATR
42/72 first officer on 06 November 1992; He finished his route training of
ATR 42/72 on 12 December 1992 and passed the first officer line check on
14 December 1992.

Upgrade training:

The captain received his captain ground school and simulator training of
ATR 42/72 from 16 August 1995 to 22 September 1995 and a certification
was issued by the Houston learning center Flight Safety International; He
was qualified as a captain on 12 October 1995 and passed the line check on
27 October 1995.

Recurrent training;:

The annual recurrent ground school was conducted on 06 March 2014
totally 8 hours, the curriculum include adverse weather operations, terrain
awareness, abnormal procedure and aircraft limitations. The latest annual
proficiency training to the captain was conducted on 17 March 2014, the
result of training shows on the proficiency training records is “satisfactory”,
the latest proficient check was conducted on 18 March 2014, the result of
check shows on the proficiency check records is “pass” and the latest
annual proficiency line check was completed on 25 December 2013, the
check result shows on the check records is “pass”.

1.5.2.2 First Officer
Initial training:

The first officer received his ATR 72 initial training on 18 July 2011. The
training curriculum include ground school 326 hours, route observation
training 25 hours, simulator training 15 sections, local training 5 hours, line
training 3 phase 135 hours. He completed initial training on 8 APR 2012
and line check result shows on the check records is “pass”.

Recurrent training:

The annual recurrent ground school was conducted on 09 May 2014 totally
8 hours, the curriculum include adverse weather operations, terrain
awareness, abnormal procedure and aircraft limitations. The latest annual
proficiency training to the first officer was conducted on 21 APR 2014, the
result of training shows on the proficiency training records is “satisfactory”,
the latest proficient check was conducted on 22 April 2014, the result of
check shows on the proficiency check records is “pass” and the latest

12



annual proficiency line check was completed on 10 April 2014, the check
result shows on the check records is “pass”.

1.5.3 Flight crew medical information

1.5.3.1 Captain

The most recent first class medical certificate of captain was issued by
CAA on 14 April 2014, with limitations on “Holder shall wear corrective
lenses”

1.5.3.2 First Officer

The most recent first class medical certificate of first officer was issued by
CAA on 08 May 2014 with no limitations.

1.5.4 Flight crews’ activities within 72 hours before the occurrence
1.5.4.1 Captain

1. 20 July: Reported to Songshan airport at 0640 and carried out
scheduled flights of Songshan — Magong— Songshan — Magong —
Kingmen — Magon — Kaohsiung , then had a layover at Kaohsiung
after the flight duty ended at 1502.

2. 21 July: Reported to Kaohsiung airport at 1420 and carried out
scheduled flights of Kaohsiung — Magong — Kaohsiung — Magong
— Kaohsiung — Magong — Kaohsiung, then had the second layover
at Kaohsiung after the daily flight duty ended at 2108.

3. 22 July: Reported to Kaohsiung airport at 1440 and carried out
scheduled flights of Kaohsiung — Kingmen — Kaohsiung —
Magong — Kaohsiung — Magong — Kaohsiung, then had the third
layover at Kaohsiung after the daily flight duty ended at 2213.

4. 23 July: Reported to Kaohsiung airport at 1320 and were expected to
carry out Kaohsiung — Magong — Kaohsiung — Magong —
Songshan — Magong — Songshan flights.

1.5.4.2 First Officer

From 20 July to 23 July, the first officer was assigned to the same flight
duty patterns with the captain.
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1.6 Airplane Information
1.6.1 Automatic Flight Control System (AFCS)

1.6.1.1 General

The ATR 72 is provided with an automatic flight control system. It
achieves:

® Autopilot function and/or yaw damper (AP and/or YD)
® Flight director function (FD)
® Altitude alert

Main components are:

® 0ne computer

® one control panel (Figure 1.6-2)

® one advisory display unit (ADU) (Figure 1.6-3)
® three servo-actuators (one on each axis)

The computer receives data from the two Air Data Computers (ADC), the
two Attitude and Heading Reference Systems (AHRS), the two Symbol
Generator Unit (SGU), the radio-altimeter, the Global Positioning System
(GPS) (if installed) and from some sensors. It generates commands to the
flight control actuators and FD bars.

The aircraft is equipped with a digital AUTOPILOT/FLIGHT
DIRECTOR with advanced control laws (Figure 1.6-1). Systematic use of
AP/ED is highly recommended by ATR in order to:

® Increase the accuracy of guidance and tracking in all weather
conditions, from early climb after takeoff down to landing
minima.

® Provided increased passenger comfort through smooth and
repeatable altitude and heading changes in all atmosphere
conditions.

® Reduce crew workload and increase safety.

AFCS COMTROL PAHEL aou

Figure 1.6-1
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1.6.1.2 AFCS control panel

AFCS control panel (Figure 1.6-2) is used to perform the mode selections
as follows:

%

5

Figure 1.6-2
® AP push button (pb):

Action on the push button engages autopilot and yaw damper
functions simultaneously. All four associate arrows illuminate white.
A repeat action on the push button disengages only autopilot
function.

® YDpb:

Action on the pb engages the yaw damper function. Both associate
arrows illuminate white. A repeat action on the push button
disengages yaw damper function (and the autopilot if engaged).

® CPLpb

Enables selection of the panel (CAPT or FO) to be coupled to the
AP/FD computer. At power up, selected side is CAPT side.

® Pitch Wheel (PW)

Operation of the pitch wheel when the system is flying VS, IAS will
resynchronize the air data command reference (or pitch reference)
without disengaging the mode. The pitch wheel is inhibited in GS,
ALT SEL CAPTURE and ALT HOLD modes.

® \ertical modes pbs:

15



Enables selection of vertical modes : IAS HOLD, VS HOLD, ALT
HOLD.

® Lateral modes pbs :

Enables selection of lateral modes : HDG SEL, NAV (VOR, LOC,
LNAV), APP (ILS), BC.

® BANKDpb:

Permits selection of the bank angle limit, in HDG SEL mode only.
Alternate action on the pb causes alternate selection of a high bank
angle limit (27°) and a low bank limit (15°), power up state is high
bank limit.

® STBYpb

Cancels all FD modes (both armed and active). When AP is engaged,
resets to basic modes.

Mode selection is achieved by acting on the corresponding push button
on the AFCS control panel except for ALT SEL and GO AROUND
modes.

Simultaneously armed modes are limited to one lateral mode and two
vertical modes. Therefore vertical armed modes are working in the
following priority sequence:

1. ILS GSARMED
2. ALT SEL ARMED

Climb or descent action must be done with entire following sequence:
1. Adjust ALT SEL

2. Select and adjust vertical mode; usually 1AS for climb and VS
for descent® .

3. Adjust power as required

¥ According to ATR FCTM, IAS mode must be used during climb for stall protection.
V'S mode must be used during descent, except in emergency descent and drift down
for which IAS mode is used. The basic pitch mode may be used in accordance with
current operator’s policy.

16



4. Change altimeter setting and crosscheck
5. Adjust speed bug.

NAV (VOR, LOC and LNAV) and APP modes must be associated with
High Bank speeds.

1.6.1.3 Advisory Display Unit (ADU)

ADVISORIES SELECT ALT
TCS ENG || ALT SEL ----- FT
CAT 1 j’? ALT SEL 3000 FT

CAT 2 \

LATERAL MODES VERTICAL MODES
ARMED and CAPTURED ARMED and CAPTURED
MODES MODES

HDG SEL LC ALT ALT* ALT
VOR R* VOR P
LNAV  LNA
LOC e GS
BC B B )

Figure 1.6-3

1.6.2 Weight and Balance information

The actual takeoff weight of this airplane was 46,235 Ib. and was loaded
within weight and Center of Gravity (CG) limits. The center of gravity of
take-off was located at 29.2% MAC and was within the certified
limitations between 19.7% and 37% Mean Aerodynamics Chord (MAC).
The center of gravity envelope of ATR72 is shown in Figure 1.6-4. Table
1.6-1 shows the weight and balance data.
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Figure 1.6-4 The center of gravity envelope of ATR72 -

Tablel.6-1 weight and balance data

unit : Ibs

Max. zero fuel weight 44,092

Actual zero fuel weight 41,294

Max. takeoff weight 48,501

Actual takeoff weight 46,235

Take off fuel 4,941

Estimated trip fuel 800

Max. landing weight 48,171

Estimated landing weight 45,435

Takeoff MAC 29.2%

MAC: Mean Aerodynamics Chord
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1.16 Tests and Research

1.16.1 ATR manufacture simulator test

GE 220 (2 flights before occurrence flight GE222) from Kaohsiung to
Magong was operated by the same flight crews of GE222. The FDR of
GE220 reveals EGPWS alerts was triggered during VOR RWY20
approach at approximate 1.6 Nautical Miles(NM) to MKG VOR. GE 222
FDR/CVR did not show any activation of EGPWS alert. The
investigation team like to find out which EGPWS alerts were triggered in
GE 220 flight and why no EGPWS alerts were triggered in GE 222. The
investigation team also likes to understand GE 222 performance and
aircraft behavior under different conditions.

Three simulator sessions were conducted at ATR training center, Toulouse,
France to study in the following sequence:

® EGPWS alerts of GE 220

No EGPWS alert of GE 222

Stabilized power settings during approach

AFCS and FD behavior when approaching and passing MKG VOR
Aircraft behavior after AP disconnected

Aircraft behavior after YD disengaged

Rudder force required to disengage YD

Control column force required to reach 9° pitch down

Descent rate with 9° pitch down

AFCS basic mode

% First simulator session (Attachment 1-1 EGPWS simulator session
video file)

0730 — 0930 local time, 05 November
Attendees:

ASC Thomas Wang, Steven Su, Michael Guan, Cobra Chang, Norman
Pin
BEA Yann Torres, Henri Denis

19



ATR Jerome Bonetto, Jerome Pfeiffer, Claude Noudeau, Nicolas Alix
This session was set up to study EGPWS alerts of GE 220 and GE 222.
GE 220 EGPWS test flight

Two scenarios were used in this part. There were only small differences
between ATR GE 220 EGPWS scenario (Figure 1.16-1)and ASC GE 220
EGPWS scenario (Figure 1.16-2)such as weight unit, QNH, altimeter
setting and descent profile. ASC GE 220 EGPWS scenario was
duplicated according to GE 220 FDR and real time weather.

“Too Low Terrain”, “Terrain Ahead” and “Terrain Ahead Pull-Up”
EGPWS alerts were triggered in both scenarios. The alerts were triggered
at 1.8 NM to MKG VOR in ATR scenario and 1.6 NM to MKG VOR in
ASC scenario.

B MSN 642 Flight Path

DIsTtoMKG | 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
INIT

430 320 615 1070 1240 1470 1615 1830 1920
TTTTTTTT GW 20t

CG 29%

QNH RCQC 994
QNH SEL 1000

VW 220/35

CAVOK

ALT 2000"

D9 MKG

201° Course In MKG
HDG SEL 201°

D4-1200ft ALT*
ALT SEL 300ft
LDG DN

¥ 03.4-VS-900 F15

F30 Decel to 130kt |4—0|
1240
TOO LOW
p15- TERRAIN
300 ALT*
AP OFF
VS 700 [ 15 |
130kt
00 \
.~ | 430
—
[ 320 | /

Figure 1.16-1 ATR GE 220 EGPWS scenario
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GE220 EGPWS Test Flight Plan

Weight & Balance

GE 220

ZFW 41987 lbs
FUEL 4941 Ibs
GW 46927 1bs
TOMAC 28.0
TO TRIM 1.0 Nose Up
Location MEKG VOR(115.2) 021 Radial. 9 NM
Gross Weight 46587 lbs. ZFW 41987 Ibs. Fuel 4610 1bs
Weather Wind 315/39, TAT 28°C, QNH 993 mb
Altitude 700 ft PAlt
IAS 125 kts ( VmHB 108 kts )
Aircraft Set Up- Normal Flight Deck Set Up

Power plant Auto Flight AFCS Configuration
PWRMGT | TO AP Engaged NAV VOR green LG Down
CL AUTO YD ON AIT SEL 300 fi Flap 30
ENG1TQ | ~30% CPL |L VS Mode Engaged Pitch Trim | -0.1
ENG2TQ |-~30% Selected VS | -700 ft/min Yaw Trim | -1.2

EFIS FULL Roll Trim |2

Scenario

GE2220 Altimeter Setting was 999 mb. Aireraft 5 configuration change followed ATR scenario.

Figure 1.16-2 ASC GE 220 EGPWS scenario

GE 222 EGPWS test flight

No EGPWS alert was triggered either in ATR GE 222 EGPWS scenario
(Figure 1.16-3) or ASC GE 222 Approach Profile Study scenario (Figure
1.16-4).
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MSN 642 Flight Path

DIST to MKG 1.0 2.0 3.0 4.0 5.0
GE222 ALTITUDE 340ft 700ft 1130ft 1490ft 1830ft r
. ” D5.6-TOD
Published Flight Path 2000ft

QIST 1o MEG 1.0 20 3.0 4.0 5.0 H

nnnnnnnn } 700" } 10107 | 1330° | 1650° | 1970° p5.3-F15 VS ‘800ft/mm
. 78 qua]:onn- \1/857gf0toft/ S
Do. 2 Y anan: 90V E min
imsii ol L2000 160kt

w

. | |
i o | 400" |

Fuy 20 467 aoloal A | 2.0 | p4.2-LDG DN
10007 ] MKG 1575ft

TEH 50°]

Gnd speed K7

Gascant Angla [3.00°]| 572 | 478 | §31 | 637 | 743 | 849 ‘ REL " A1s2 VS -800ft/mi
iR-20 35 F30 7k 5.0
1300ft 1830ft
D1.4-400ft ALT* n
ALT SEL 300ft 1490
VS -500ft/min INIT
D1.0-300ft ALT* 130kt 3.0 GW 20t
ALT SEL 200ft 1130ft C(r;\I as:fé -
VS -500ft/min
126kt o 2.0 QNH SEL 997
700ft VW 250/45
Do0.7-254 200ft ALT* CAVOK !
po.a-AP OFF - TO ALT SEL 200ft 10 ALT 2000
ALT SEL 200ft VS -100ft/min S D8 MKG
VS mode -100ft/min 123kt 201° Course In MKG
123kt HDG SEL 201°
HDG 213°
Drift 13° —— ]
HDGSEL201° /—
CRS 201"

Figurel.16.3

%€ Second simulator session (Attachment 1-2 GE 222 performance
simulator session video file)

0730 — 1215 local time, 06 November
Attendees:
ASC Norman Pin
BEA Yann Torres, Henri Denis
ATR Jerome Bonetto, Jerome Pfeiffer, Claude Noudeau, Nicolas Alix

This session was dedicated to study GE 222 performance and aircraft
behavior under different conditions. The simulator was set up according
to ASC GE 222 Approach Profile Study Flight Plan(Figure 1.16-4)which
Is based on GE 222 FDR and real time weather. GE 222 final approach
profile was executed according ATR GE 222 maneuver guide(Figure
1.16-5).
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GE222 Approach Profile Study Flight Plan
Weight & Balance

GE 222
ZFW 41294 1bs
FUEL 4941 1bs
GW 46235 lbs
TOMAC 292
TO TRIM 0.8 Nose Up
Location MEG VOR(115.2) 021 Radial. 8 NM

Gross Weight 45424 1bs. ZFW 41294 Ibs, Fuel 4130 1bs (RH tank=LH tank=13Lbs)

Weather Wind 250/35, TAT 21°C. QNH 997 mb
Altitude 2000 ft PAlt
IAS 125 kts ( VmHB 107 kts )
Aircraft Set Up- Normal Flight Deck Set U

Power plant Auto Flight AFCAS Configuration
PWR MGT | TO AP Engaged NAV VOR green LG Down
CL AUTO YD ON AIT SEL 400 ft Flap 30
ENGITQ | ~30% CPL (L VS Mode Engaged Pitch Trim | 0
ENG2TQ | ~30% Selected VS | -700 ft/min Yaw Trim | 1.8

EFIS FULL Roll Trim |24

Final approach profile

Descent from 3.4 NM MKG 021 Radial at 1200 ft with 700 ft/min descent rate and 125 I45. ALT*
was displayed on ADU at approximate 460 ft Palt, 2 sec later ALT SEL was reset to 300 ft and VS
Mode was reselected with -500 ft/min, ALT* was displayed again on ADU at approximate 350 ft Palr,
3 sec later ALT SEL was reset to 200 ft and VS Mode was reselected with -500 ft/min, ALT* was
displaved again on ADU at approximate 270 ft Palt and ALT green was displayed on ADU at
approximate 200 ft Palt. At 0.5 NM to MKG VOR, autopilot was disengaged and VS Mode was
reselected with -100 fi/min, The heading was changed from 214° to 207° with maximum bank angle
107 in 7 sec, maintain heading 207° and altitude 200 ft for 7 sec, over MKG VOR Yaw Damper was
OFF, The heading was changed from 207" to 188° with bank angle 10°-20°-10" in 12 sec, The pitch
dropped to maximum -9°during rollout with bank angle 12°.

VOR* was re-displayed again on ADU during the turn with bank angle 19°, heading 195° and
altitude 150 ft PAlt.

Figure 1.16-4  ASC GE 222 Approach Profile Study Flight Plan

23




B « CALL OUT » T0
Loss of 50ft in 20” ( at T+20” 150°)

8° left roll > 2°/s back to 0° at 3°/s at T+6
HDG 214° > HDG 201°

« ROLL 8 » T+4 8° Left Roll to heading 212°
« HDG 210»

« WINGS LEVEL » T+6 Wings level heading 207°

«YD» T+14 vD OFF

« ROLL 20» T+15 Left Roll 15° during 5” at 4°/s heading 203°

« HDG 190» T+17 Left Roll 20° to heading 189°

« PITCH -9» T+20 pitch from 0° to -9° in 5” at 2°/s

« ROLL 10» T+25 pitch -9°, Roll 10°, TQ50%, 128kt, heading 189°

« PLPITCH 2.5» T+26 slight PL, pitch up to 2,5° at T+29 3°/s

« WINGS LEVEL»  T+29 Roll at 0°, pitch 0°, PL towards the notch, 15’ RA, 80’ ALT (Forest)
« PITCH 0»

« Fl» T+30 Roll at 0°, pitch 3°, PLFI /

Figure 1.16-5 ATR GE 222 maneuver guide

Findings:

28 % TQ(Torque) required on both engines to stabilized descent with
700 feet/minute descent rate and 125 knots Indicated Air Speed.

43 % TQ(Torque) required on both engines to stabilized descent with
100 feet/minute descent rate and 125 knots Indicated Air Speed.

Aircraft remained on course, Course deviation bar on EHSI
(Electronic Horizontal Situation Indicator) remained center and the
green VOR changed to green VOR* on ADU when passed MKG
VOR either on 200 feet or 500 feet altitude.

Aircraft attitude did not change after AP disconnected.

Aircraft banked 9° left after YD disengaged with minor left bank
angle (1°or 2°).

Aircraft banked 11° right after YD disengaged with minor right bank
angle (1°or 2°).

30 daN rudder pedal force required to disengaged YD
15 daN control column push force required to reach 9° pitch down

900 feet/minute showed on Vertical Speed Indicators with 9° pitch
down
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® The green VOR unchanged after end of ATR GE 222 maneuver

The white VOR armed disappeared and HDG mode remained
displayed on ADU, after changed from V/L push button selected to
RNV push button selected on EFIS control panel.

% Third simulator session (Attachment 1-3 GE 222 performance with
turbulence simulator session video file)

0730 — 0930 local time, 07 November
Attendees:
ASC Norman Pin, Cobra Chang
BEA Thierry Loo
ATR Jerome Bonetto, Jerome Pfeiffer, Claude Noudeau,

This session was dedicated to study GE 222 performance and aircraft
behavior under different conditions in turbulence. The simulator set up
was the same as second simulator session’s set up except 50% intensity of
turbulence was added. The results are the same as second simulator
session.

1.16.2 TNA simulator training observation

ASC flight operations team had conducted the observation of 3 TNA
simulator sessions at Bangkok Airways training center, Thailand. Each
session was 4 hours and split evenly between 2 pilots. Last transition
training lesson 7 was observed on 12 October 2014 with two first officer
trainees. The transition check was observed on 14 October 2014 with
same flight crews of transition training. The proficiency training was
observed on 15 October 2014 with a captain and first officer. Appendix
1-1 is the syllabus of the transition training, transition check and
proficiency training. (Attachment 1-4 TNA simulator training observation
video file) The Appendix 1-2 is the observations of these 3 simulator
sessions.

1.16.3 Line operation observation

The purposes of the line operation observation were to understand
flightcrew performance of ATR 72-500 fleet and stability of MKG VOR
during RCQC VOR RWY20 APP.

Total 24 flights (2 Hualien, 8 Magong 2 Kinmen ) were observed and all
were turn around flight back to Songshan.
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Tablel.16-1 History of TNA line observation flights

Date Flight Number To/From
1 04, August, 2014 GEO017/GE020 TSA-HUN-TSA
2 04, August, 2014 GE2351/GE238 TSA-KNH-TSA
3 04, August, 2014 GE505/GE506 TSA-MZG-TSA
4 08, August, 2014 GE513/GE514 TSA-MZG-TSA
5 08, August, 2014 GE505/GE506 TSA-MZG-TSA
6 08, August, 2014 GE5055/GE5084(600) | TSA-MZG-TSA
7 20, August, 2014 GE5055/GE506 TSA-MZG-TSA
8 22, August, 2014 GE5055/GE5056 TSA-MZG-TSA
9 27, August, 2014 GE505/GE506 TSA-MZG-TSA
10 | 28, August, 2014 GEO017/GE020 TSA-HUN-TSA
11 | 29, August, 2014 GE0233/GE2322 TSA-KNH-TSA
12 | 05, September, 2014 GE505/GE506 TSA-MZG-TSA

The Appendix 1-3 is the observations of these 24 flights.

1.16.4 Aids to Navigation

1.16.4.1 RCQC VOR RWY20 flight inspection

A RCQC VOR RWY?20 flight inspection was requested to be conducted
on 23 July 2013 by Air Traffic Services Division for RCQC VOR

RWY 20 instrument procedure revision.

The result of RCQC VOR RWY20 flight inspection (Appendix 1-4) was

“Unrestricted”.

1.16.4.2 RCQC VOR RWY20 special flight inspection

As per ASC’s request to validate the signal stability for approach,
post-accident MKG VOR flight checks (Appendix 1-5) were conducted
by CAA in accordance with Magong airport VOR RWY20 instrument
flight procedures on 30 July 2014. The MKG VOR is a DVOR, the test

procedure is described as follows:
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The first test: The course of the VOR approach procedure was set as the
NAV SOURCE to fly inbound with R-021 radial, at an altitude of 3, 000
feet, 10 nautical miles from MKG VOR, and flew over the VOR at an
altitude of 330 feet.

The second test: The course of the VOR approach procedure was set as
the NAV SOURCE to fly inbound with R-021 radial, at an altitude of 3,
000 feet, 10 nautical miles from MKG VOR, and flew over the VOR at
an altitude of 200 feet.

The third test: The course of the VOR approach procedure was set as the
NAV SOURCE to fly inbound with R-021 radial, at an altitude of 3, 000
feet, 10 nautical miles from MKG VOR, and landed at the RCQC.

As per ASC’s request, the flight check results are described as follows:
Test Item First Test | Second Test| Third Test

Where did CDI begin to

shift 1.5NM 1.4 NM 0.1 NM

2.0 dots 1.9 dots 2.0 dots
How many dots of deviation | mMaximum | maximum maximum

were indicated on the HSI | (around 0.2 | (around 0.2 | (around 0.1
DME) DME) DME)

Where did the TO/FROM

indication of the VOR begin SN GELLL 0.1NM

Note: In the meeting with the flight check group of flight standards
division in the CAA, they stated the distance described in the above table
meant to be “before” passing MKG VOR.

1.17 Organizational and Management Information

1.17.1 Training Department
Figure 1.17-1 is the organization chart of TNA Flight Operation Division.
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Fleet Management Dept.

12 2R 9 43R

Standard & Training Dept.

A3204# % A330 #3 ATR# % FHEEE E 2 gk EEwda HEFEE
A320 Fleet A330 Fleet ATR Fleet Administration Training Standardization Planning &
Planning & Training Development

Line Pilots Line Pilots

Figure 1.17-1 Organization chart of TNA Flight Operation Division

The flight training and check in TNA was handled by the Standard and
Training department which oversaw training involving flight crew. In
particular, this department provides the following trainings and flight
checks for all fleets, including the ATR fleet:

(@) Aircraft Type Training

(b) Ground School

(c) Initial Training

(d) Recurrent Training

(e) Transition

() Upgrade Training

(9) Instructor and Examiner Training

(h) Ab-initio Training

(i) Re-Qualification Training

() Cross Crew Qualification (AIRBUS) or Difference (ATR) Training

In addition to the aforementioned trainings, the training department also
provided Dangerous Goods training and special operations training, such
as RVSM (Reduced Vertical Separation Minimum), PBN (Performance
Based Navigation), ETOPS (Extended Range Two Engine Operations),
LVO (Low Visibility Operations), Cold Weather Operations, High
Elevation Airport Operations.

If suitable first officers are selected to be upgraded to captains, the standard
and training department would provide the upgrade training. Pilots who
hold the same aircraft type rating will be offer a transfer training after
joining TNA.
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For those who join TNA with no previous flight experience and are airline
pilot candidates will receive the ab-initio training which requires a
minimum 250 hours total fly time, or 190 hours when undergo special
training program approved by CAA. The standard and training department
has been delegated by CAA to nominate and trainee designated examiners
(DE) of aircraft type to conduct type rating check on behalf of CAA.

1.17.1.1 Aircraft Type Rating Training:
The normal aircraft type training comprises of the following:

(@) Ground School: may be conducted by E-learning or in the class
room for teaching aircraft systems, aircraft performance and
safety and emergency procedures.

(b) Line Observation: 25 hours minimum, must be completed before
commencing initial operating experience (I0E).

(c) Simulator training: covering normal and non-normal procedures,
including wind shear, CFIT, TCAS, and Unusual Attitude Recovery.
This training of 15 sessions was conducted in fixed based and full
flight simulator.

(d) Local Training: two hours of simulators training will be given before
training in actual aircraft. The local training includes two training
flights and one check ride.

(e) IOE: contains three different phases. The first phase focus on the PM
duties, the second phase focused on the PF duties, and the last phase
emphasizes on total performance.

(f) Trainees will be required to pass a final line check prior to be a fully
qualified line pilots.

1.17.1.2 Recurrent Training:

The department also provides a recurrent training program for pilots every 6
months or annually. The program consists of ground school and simulator
sessions, one of which must include one LOFT scenario, and the ground school
shall not be less than 20 hours each year. Within the twelve calendar months
valid period of type rating certificate, two recurrent trainings and checks shall
be conducted. The training shall be completed before the check, and the
interval between two checks shall be within four to eight calendar months.
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1.17.1.3 Conduct of practical tests

From the year of 2011 till 2013, only one pilot had failed a proficiency check
in the ATR 72-500 fleet in 2011. Other than that, all other pilots passed the
type rating, proficiency and line checks in these three years.

1.18 Additional Information

1.18.1 Aircraft Operating Procedures

TransAsia Airways provided procedural guidance to its flight crews in
several documents (TNA FOM, TNA SOP, TNA FCTM, ATR FCOM).
Flight crew procedures specific to the ATR72 were found in the TNA
ATR Standard Operation Procedure (SOP) (Attachment 1-7) and TNA
ATR Flight Crew Training Manual (FCTM)(Attachment 1-8). The TNA
Flight Operations Manual (FOM) (Attachment 1-9) established general
procedures and provided instructions and guidance for use by flight
operations personnel in the performance of their duties. Additional
guidance was found in the ATR72 Flight Crew Operating Manual (FCOM)
(Attachment 1-10), which was prepared by ATR and included operating
limitations, procedures, performance, and systems information. With the
FCOM, ATR also provided a ATR72 QRH that listed normal, emergency,
following failure procedures in a checklist format. Flight crews were
expected to follow SOP guidance where it was more restrictive than other
guidance, such as that in the ATR FCOM.

ATR also published FCTM (Attachment 1-11) which was not used by
TNA ATR FCTM is a tool to the ATR Standard Operation Procedures.
This manual is a comprehensive document that efficiently complements
FCOM procedures. In the Normal Procedures part, procedures are
presented with detailed task sharing and include standard call outs.
Additional procedures relating to specific operations and to equipments
uses are part of this manual. In the Emergency & Abnormal Procedures
part, the general management of abnormal situations is explained. Then, a
detailed presentation of the procedures to apply per specific situation is
made.

1.18.2 Crew Resource Management

TNA has adopted the following definition of crew resource management
(CRM): CRM consists of all the knowledge, skills and roles used to most
effectively direct, control and coordinate all available resources towards
safe and efficient operations.

Accordingly, the company has established the following CRM policy:
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1. CRM ability and a facility for teamwork will be criteria for flight
crewmember selection.

2. CRM principles and practices will be fully integrated into all aspects
of flight operations training.

3. All crewmembers will share the responsibility for establishing an
environment of trust and mutual commitment prior to each flight,
encouraging his fellow crewmember(s) to speak out and to accept
mutual responsibility for the safety and well-being of the passengers
and equipment entrusted to them. “What’s right, not who’s right” will
be the motto of TNA crews.

4. Each flight crewmember will be responsible for notifying the pilot in
command if any condition or circumstance exists that could endanger
the aircraft or impair the performance of any crewmemaber.

According to TNA FTMM (Attachment 1-12), CRM ground and
simulator training are included in every initial and transition training.
Recurrent training conducted CRM ground training at least every 3 years
and simulator CRM training annually. The CRM instructor has to receive
Human Performance and Human Factor training.

TNA flight crew, cabin crew and dispatchers shall complete a CRM joint
course as defined in Flight Training Management Manual or other related
manuals.

1.18.3 Aerodrome Operating Minimum

According to ICAO Annex 6 Operation of Aircraft, the definition of
Aerodrome Operation Minima is:

The limits of usability of an aerodrome for:

a) take-off, expressed in terms of runway visual range and/or visibility
and, if necessary, cloud conditions;

b) landing in precision approach and landing operations, expressed in
terms of visibility and/or runway visual range and decision
altitude/height (DA/H) as appropriate to the category of the operation;

c) landing in approach and landing operations with vertical guidance,
expressed in terms of visibility and/or runway visual range and decision
altitude/height (DA/H); and

d) landing in non-precision approach and landing operations, expressed
in terms of visibility and/or runway visual range, minimum descent
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altitude/height (MDA/H) and, if necessary, cloud conditions.

ICAO Doc 8168 Procedures for Air Navigation Services — Aircraft
Operation, Volume 1, Flight Procedures, Section 4. Arrival and approach
procedures, Chapter 1. General criteria for arrival and approach
procedures, 1.6 Factors affecting operational minima states:

In general, minima are developed by adding the effect of a number of
operational factors to OCA/H to produce, in the case of precision
approaches, decision altitude (DA) or decision height (DH) and, in the
case of non-precision approaches, minimum descent altitude (MDA) or
minimum descent height (MDH). The general operational factors to be
considered are specified in Annex 6. The detailed criteria and methods
for determining operating minima are currently under development for
this document. The relationship of OCA/H to operating minima (landing)
Is shown in Figures 1-4-1-2, 1-4-1-3 and 1-4-1-4. (Figures18-1, 18-2 and
18-3)

In order to meet ICAO Universal Safety Oversight Audit Program
(USOAP) standard, CAA decided to convert Instrument Flight
Procedures based on FAA TERPS criteria to ICAO PANS-OPS criteria in
2009. Three meetings were also called to discuss this conversion on 12
November 2009 (2 meetings) and 25 January 2010 respectively
(Appendix 1-6). CAA had also issued Aeronautical Information Circular
(AIC) 02/10 (Appendix 1-7) to describe this conversion on 13 August
2010.
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Part I — Section 4, Chapter 1

I-4-1-11

PRECISION APPROACH

Margin

Decision altitude (DA)

or
Decision height (DH)

Altitude

>

or

Lower limit ——

Based on operational consideration of:

- category of operation

- ground/airborne equipment characteristics
- crew qualifications

- aircraft performance

- meteorological conditions

- aerodrome characteristics

— terrain profilefradio altimeter

- pressure error/pressure altimeter

- elc. For details see Annex 6.

Margin. The margin is dependent on aircraft
approach speed, height loss and altimetry and is
adjustable for the steep glide paths and high level
aerodromes.

The height of the highest approach obstacle
or of the highest equivalent missed approach
obstacle, whichever is greater.

Note.— Identification of obstacles s dependent
on:
- category of gperation
- ILS geomelry (glide path angle, distance
from lpcakzer anterna to runway threshold,
reference datum height and localizer course
widlh)
- airgalt dimensions
- missed approach dimb gradient
- missed approach turnpoint
- use of autopilot (CAT I gperations only).

Obstacle clearance
altitude (OCA)
or
Obstacle clearance
height (OCH)

# OCH

DA

Threshold
elevation

Mean sea level

-
+*

L
IE‘
E
¢

Figure I-4-1-2. Relationship of obstacle clearance altitude/height (OCA/H) to

decision altitude/height (DA/H) for precision approaches

Figures18-1 Precision Approach DA
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I4-1-12

Procedures — Aireraft Operations — Volume I

NON-PRECISION APPROACH

Altitude

>

Minimum descent altitude (MDA)

Minimum descent height (MDH)

Margin
of

Lower limit
Based on operational consideration of:

- ground/airborne equipment characteristics
— crew qualifications

— aircraft performance

- meteorological conditions

— aerodrome characteristics

- location of guidance aid relative to runway
- etc. For details see Annex 6.

Minimum obstacle clearance (MOC)
for the final segment

Fixed margin for all aircraft
90 m (295 ) without FAF
75 m (246 ft) with FAF
(FAF = final approach fix)

MAGIN i MoUntainous terrain and is
increased for remote and forecast
altimeter settings.

Note.— MOC may include an additional

The height of the highest obstacle
in the final approach.

Note.— ldentification of obstacles
aceording to areas associated with type
of facility used in the procedure.

Obstacle clearance altitude (OCA) l_

k
Obstacle clearance height (OCH) 4

MDA
MOH
0OCA
OCH
Y

|
Aerodrome elevation or threshold w | ¥
elevation if more than 2 m (7 ft)
below the aerodrome elevation
Mean sea level ETTTLeTS S

Figure I-4-1-3. Relationship of obstacle clearance altitude/'height (OCA/H) to minimum descent altitude/height
(MDA/H) for non-precision approaches (example with a controlling obstacle in the final approach)

Figures18-2 Non Precision Approach MDA
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Part I — Section 4, Chapter 1

I-4-1-13

VISUAL MANOEUVRING (CIRCLING)

Altitude

>

Margin

Minimum descent altitude
for circling (MDA)
or
Minimum descent height
for circling (MDH)

or
Lower limit

- aircraft characteristics

- meteorological conditions

- crew qualifications

- aerodrome characteristics

- etc. For details see Annex 6.

Based on operational consideration of:

NN

e o

Obstacle clearance altitude (OCA)

or
Obstacle clearance height (OCH)

The OCH shall not be less than:
Category A 120 m (394 fi)
Category B 150 m (492 ft)
Category C 180 m (591 ff)
Category D 210 m (689 i)
Category E 240 m (787 ft)

Minimum obstacle clearance (MOC)

Category A & B 90 m (295 fi)

Category C & D 120 m (394 ft)

Category E

150 m (492 fi)

Note.— MOC may indude an additional margin in
mauntainous terrain and is increased for remote and
forecast altimeter settings

Height of highest obstacle
in circling area

Aerodrome

elevation

Mean sea level

Figure I-4-1-4. Relationship of obstacle clearance altitude/height (OCA/H) to
minimum descent altitude/height (AMDA/H) for visual manoeuvring (circling)

Figures18-3 Circling MDA

1.18.4 RCQC VOR RWY?20 aeronautical chart
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TNA provided Jeppesen charts to their flight crew. Figure 1.18-4 is the
Jeppesen RCQC VOR RWY20 chart dated 20 JUN 2014. Figure 1.18-5 is
CAAAIP RCQC VOR RWY20 chart dated 26 JUN 2014.




RIEFING STRIP ™

RCQC/MZG —w.JEPPESEN MAGONG, TAIWAN
MAGONG 004 (13-2) BT VOR Rwy 20
*ATIS KAOQHSIUNG Approach (R) MAGONG Tower Ground
127.05 i 128.1 ‘ 118.3 121.9 126.3

ﬂ{é}g A,an{f}s Mrr‘rrmum Alf MDA H) Apt Elev 103’
115.2 201° 2000’ 1954 3307 2347 Rwy 20 467 //
missep arcH: Climb on MKG VOR R-201 to 1000, then fturn LEFT
heading 100° to track outbound on MKG VOR R-135 to SEGMA, 2000
maintain 3000" and hold.
Alt Set: hPa Rwy Elev: 2 hPa Trans level: FL 130 Trans alt: 11000° \ /
1. DME required. 2. CAUTION: Close in Obs faclef (trees, poles and water fower): 159"

4Bm| MSL, 2605" (794m) and 131" (40m} MSL, 958" (292m| south of threshold Rwy 02;

pattern. 4. Due to proximity of RC(R}-7, arrival traffic from southwest [A-1) shall cr
HYDEE at or above FL160, proceed to MKG VOR then SEGMA for approach, unless

ATC when isswing clearance penetrating the RC(R1-7 airspace.

T7' (23m} MSL, 1430" (436m) north of threshold Rwy 20. 3. Civil aircraft use east fralflc

otherwise cleared by ATC. 5. Prior coordination with Chinese Air Force shall be done by

055

MEA MKG VOR

= MAGONG
°115.2 MKG
I 23-30 5
(IAF)
=| HYDEE
D130
- 4000
o | - 120-00
DIST to MKG 2.0 3.0 4.0 5.0
ALTITUDE 1010° 1330' 1650° 1970
Di3.0
Do.2 _,101‘0 3000
-'-.JJS?;;-' i
[TCH 50' I
M= 600'
rwy 20 467 lo.olo2F _ 3.0
Gnd speed-Kis 70 20 100 120 | 140 | 160 Ioaoz: MEG
Descent Angle [3.00°]| 372 | 478 | 531 | 637 | 743 | 849 REIL ‘115.2
PAFI-L + °i”
MAF at D0.2 1 R-201
STRAIGHT-IN LANDING RWY 20 CIRCLE-TO-LAND
') iy i
moaH) 3307 (2847 Mz MDA

Al 100 620°/517°)-1900m
wr r
alB 135 7o 0
B 1600m 5 620‘.5: -2800m
g|C 130 710°1607°)-3700m
<o 205 800 1697 1-4600m

CHANGES: Hold altitudes.

@ JeFPESEN, 1999, 2014, ALL RIGHTS RESERVED.

Figure 1.18-4 Jeppesen RCQC VOR RWY 20 chart
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CAUTION CLOME-IM CBETACLEN
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101 FT_WiL,

OF THRRI: AL
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Figure 1.18-5 CAA RCQC VOR RWY20 chart

MINIMA (OCA IN FT, ¥I3 IN M, GCH IN FT)

CATEAQRY A B [+

BETRAIGHT IN | X000 204 | 3909500 234 | 3APNO0 264 | 0000 284

CIAGLING X300 51T | SN0 51T | TIGTO 80T | B0 T
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1.18.5 Summary of interview

1.18.5.1 UNI Airways Flight Crew

The interviewee stated that he conducted B7 647 flight to Magong before
the occurrence. In accordance with the onboard weather radar, the weather
was really bad, he was told to hold in the air about 40 minutes, the aircraft
was in the cloud most of the time, he requested the ILS 02 approach during
holding for ATIS reported the weather condition above landing minimum,
but was not approved by controller. On their approach to Magong airport,
the runway became in sight when they were descending through 1,000 ft.
Even their flight was in turbulent air during the approach, no downdraft
had been encountered at all. The visibility suddenly deteriorated after
landing, by the time they reached their parking bay 2 after vacating the
runway, severe thunderstorm began pouring heavy rain shower and made
disembarkation of passengers impossible. They had to wait for a
while until they could actually disembark all passengers onboard. By the
time the disembarkation was almost complete, they saw fire engines
standing by near the runway, but they was not aware of the occurrence of
GE222 at that moment.

He felt the weather report at Mogong airport is accurate enough, otherwise
pilot would write the unsatisfied report. He also stated the VOR signal is
good except it may temporarily failure but the indication was accurate. He
did not think that the pilot mistook the village lighting east of the runway
as the runway light while conducting VOR approach runway 20.

1.18.5.2 CAA Official

The flight operations section manager joined CAA on October 8", 2004,
and took the current position on March 30", 2008. He described that he
was in charge of the flight check group of navaids, light sport aircraft, and
flight operations, etc. The flight operations section manager mentioned he
was not trained to operate the flight check aircraft, he only supervised the
administration flow of the flight check operations and observed couple
flights. Long before being promoted as a division director, the former
director of flight standards division had been the actual flight check group
leader until his retirement on the 1% of July, 2014. Thereafter the current
group leader was another CAA inspector.

The flight operations section manager also stated that, the Air Traffic
Services division was in charge of handling meetings for the transition of
approach chart design from TERPS to PANSOPS specifications, however,
he could not remember the AIR TRAFFIC SERVISES division held how
many meetings on this issue or who in the flight operations section
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attended these meetings, but it was for sure inspectors in the flight check
group were sent to attend such meetings. The flight operations section
manager indicated that the decision to use PANSOPS specifications for
the approach chart design was beyond the terms of reference of his
section or the flight standards division.

While being asked to explain why the approach charts in the AIP only
showed the OCA (H) instead of DA (H) / MDA(H) on the Jeppessen ones,
the section manager answered that, the ICAO Annex 6 had defined that,
“the State of the Operator shall require that the operator establish
aerodrome operating minima for each aerodrome”. Thereby CAA had
made the article 28 in the AOR which required operators to meet the
standards of such. The section manager emphasized that the FAA and
ICAO format OPSPECS issued by CAA contained only generic
aerodrome operating minima, and it was the obligations of operators to
establish aerodrome operating minima for each aerodrome they intended
to go to; those minima were subject to the approval of CAA. For example,
EVA airways included the company established aerodrome operating
minima in their flight operations supplementary manual (FOSM) and was
approved by CAA.

With regard to “Aerodrome operating minima (AOM)”, the 4.2.8 in the
Annex 6 stated that “The State of the Operator shall require that the
operator establish aerodrome operating minima for each aerodrome to be
used in operations and shall approve the method of determination of such
minima. Such minima shall not be lower than any that may be established
for such aerodromes by the State in which the aerodrome is located, except
when specifically approved by that State.” This Standard does not require
the State in which the aerodrome is located to establish aerodrome
operating minima.

In accordance with the aforementioned standard, CAA has prescribed in
the article 28 of Aircraft Flight Operation Regulations that “An operator
shall establish aerodrome operating minima for each aerodrome to be used
in operations. Such minima shall not be lower than any that may be
established for such aerodromes by the State in which the aerodrome is
located. If the aerodrome operating minima has not been established by the
State in which the aerodrome is located, the operator shall establish such
minima, which will be carried into effect after approval by CAA.”

Operators shall implement the aforementioned regulation by adding
required contents in company manuals such as Operations Specifications,
FOM, route manual, and Jeppesen charts and AIP procedures. Operators
shall also firmly order flight crew members to follow the AOM prescribed
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by the CAA of our nation, by the local CAA in charge of the aerodrome and
by those in aeronautical charts. Such minima shall be treated as the lowest
standard for takeoff, approach and landing.

In our country, it is the responsibility of the Air Traffic Services division in
CAA for issuing AlPs. As for Opspecs, FOMs, and route manuals,
operators shall review and revise these manuals by following internal
process, and summit such manuals to the Flight Standards Division in
CAA for approval. Thereby operators shall conduct operations
accordingly.

1.18.6 Approach and Landing Accident Reduction (ALAR) tool kit

The Flight Safety Foundation (FSF) Approach and Landing Accident
Reduction (ALAR) toolkit is a collection of tools and awareness material
designed to help reduce the frequency and severity of approach and
landing accidents and incidents, including controlled flight into terrain
(CFIT) accidents. The toolkit is the product of work which was carried
out by the FSF international ALAR Task Force and published in 1998.

The ALAR Briefing Notes (BN) (Attachment 1-13) are a fundamental
component of the Toolkit. The following Briefing Notes are particularly
relevant to CFIT avoidance:

BN 1.1 Operating Philosophy

BN1.3 Golden Rules

BN 1.4 Standard Calls

BN 1.6 Approach Briefing

BN 2.2 Crew resource Management

BN 6.1 Be Prepared to Go Around

BN 7.2 Constant-angle Nonprecision Approach

1.18.7 Sequence of events

Time Event Source
1730 The visibility at RCQC is 2,400 METAR
1741:29 CM2 : T/O briefing Sosan one tango | CVR

1741:32 CM2 : taxi ck list completed CVR
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Time Event Source
1742 Kaohsiung GND informs GE222 that | CVR
the visibility at RCQC is below the
minimum.
1745:00 GE222 takeoff from Kaohsiung Airport | FDR/CVR
1745:05 CML1 : gear up, yaw damper on, FDR | CVR/FDR
shows on 2 sec. latter.
1745:50 Flap Up, Speed select: 151 CVR/FDR
1749:46~1904:26 | CM1 had cough ~ ah and sneeze CVR
Intermittently
1750:51 GE222 arrived 7,000 feet CVR/FDR
1751:37 CM2 listen ATIS(Kilo: CVR
190/21G32,800)
1754:58 CM1 yawn CVR
1801:00 ATIS(Lima)shows the VIS. is 800 CVR
1810:17 CM1 : I amtired CVR
1810:51~1845:00 | Holding at RCQC VOR 201 13 nautical | CVR
miles
1845:04 APP. Approve GE222 runway 20 VOR | CVR
approach
1848:22 App. Vector GE222 Heading 020, CVR/FDR
descend & maintain 5,000 feet
1853:19 CM2: This is basic mode sir.(FEiE& | CVR
Basic mode)
1855:10 APP. Vector GE222 left turn 230 CVR/ATC
descent and maintain 2,000 feet clear
runway 20 VOR Approach
1857:25 GE222 down to 2,000 feet FDR
1859:18 CM1consent to preset the next select CVR

alt. at 400
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Time Event Source
1859:21 The select altitude shows 360 FDR
1900:23 CM2 : [EAPEEAR RN S CVR
1901:01 CM2 : VOR Star CVR
1901:13 CM2 contact to TWR and continue CVR/ATC
approach
1902:30 GE222 start to descent » Course setting: | FDR
201
1902:57 CM2: passing 5 nautical miles, CM1: | CVR
Flap 15
1903:08 Flap 15 FDR
1903:36 Brush setting: Fast CVR
1903:38 TWR report wind information : 250/19 | CVR/ATC
1903:39 L/G DN FDR
1903:51 CM1 : Flap 30 CVR
1904:02 Flap 30 FDR
1904:07 CM1 g : 290 E1E? CM2[A]% 250 | CVR
1904:23 GE222 passing 1,000 feet FDR
1905:09 GE222 passing 500 feet CVR/FDR
19905:10 Select vertical speed shows: -600 fpm
1905:12 CM1 : alt star 300 CVR
1905:13 Select altitude shows: 280 FDR
1905:14 Select vertical speed shows: -300 fpm
1905:25 CM1 : i 200,Select vertical speed CVR
shows: -400 fpm
1905:28 Select Alt. :160, RA: 350 FDR
1905:36 CM2 : alt star Select vertical speed CVR
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Time Event Source
shows: -700

1905:38 CM2 : FfM525 0.2 08 CVR

1905:40 CM2 : 1.5, Select vertical speed shows: | CVR
-500

1905:43~1906:13 | Select vertical speed shows: -100 FDR

1905:44 Auto pilot disengage, RA: 232 CVR/FDR

1905:45~1905:57 | Bank to the left, max. 10° FDR

1905:48 CM1 : Keep 200({r¥F 200 ) P AIt. : | CVR
208, RA:223

1905:56~57 PAIt:179~168, RA: 165~149 FDR

1905:58 CML1 : Runway in sight?( EZlfE2E | | CVR
)P Alt. 179, RA: 140

1905:59 FDR shows Yaw damp off, ADU FDR
caution, P Alt. 192, RA: 146

1906:00~1906:09 | Bank to the left, 10 to 20 back to 10 FDR

1906:05~06 PAIt:166~170, RA: 162~134 FDR

1906:06~9 Pitch change fm -1.6 to -9 FDR

1906:07 CM2 : Runway not insight(¢A),PAlt.: | CVR
161, RA: 143

1906:08 CML1 : Runway not in sight C¢A) CVR
PAIt: 164, RA: 143

1906:09~10 PAIt:131~99, RA: 120~64 FDR

1906:10 CM2: No SirCG'E/9H) CVR

1906:11 CM1 & CM2 : go around,PAlt: 72, RA: | CVR
48

1906:13 Unident. Sound, Palt: 39, RA: 16 CVR

190615 Left Eng. NP, NL & NH drop FDR
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Time Event Source
1906:16 CM2 : go around, Palt: 23, RA: 0 CVR
1906:17 TWR : Roger CVR
1906:18 Unident. sound CVR/scene
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V. Appendices
Appendix 1-1 TNA BKK SIM training syllabus

Ia' Trgﬁtsiiq 51'3 ATR FLEET ET:E 22 JAN 2009
- TRAINING PROGRAM chcE Baol
INITIAL TRAINING
FFS — 07
TAKE-OFF DATA
INIT SETTINGS ATIS
AIRCRAFT FROM,/TO FLT NBR RWY ..o 03
ATR72-2124A RCYU/RCSS 010 WIND............. 030/ 5
VISI e 10KM
CRIFL CRI WIND ALTN RVR...coooveirrens
FL 20 RCSS CEILING ........ 8,000
TEMP.............. 10
IFCG IFW RAMP FUEL DEW POINT....
43,200 3,800 QNH .............. 1013
[ =] S
TOW TOCG RWY COND... DEY
47,000 27%
NOTE:
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@crlﬁﬂfA . ATR FLEET EEA:E IEZJAN 2009
& lransAsia TRAINING PROGRAM CAGE 1.2

INITIAL TRAINING
FFS - 07

Subject

U i

e

10.
11.
12
13.
14.
15.
1&.
17.
18.
19.

Preliminary Cockpit Preparation

Start Up Engines|{Abnormal conditions)
Takeoff [RCYU RWY 21)

Visual Traffic Pattemns

Climb fo 9000ft

Alr Work (Steep Turn, Stall Recovery, Unusual Atfitude Recovery, TCAS Exercise)
LOC App (G/S Cut) RCSS RWY 10

Blue HYD Low Level

Reduced Flap Landing

Takeoff (RCSS RWY 10)

Engine Home Out After V1
Contingency Procedure

Single Engine ILS App [RCSS RWY 10)
Single Engine Go-Around

Single Engine ILS App [RCSS RWY 10)
Single Engine Landing

Takeoff [RCSS RWY 10]

Engine Fire Before V1

Emergency Evacuafion

Flight Plan
Engine start-up problems. Takeoff and climb fo 9,000 ft. Air work under icing conditions. Hyd
problem, no flap landing. Takeoff, engine flame out after V1, single-engine ILS approach,

single-engine go-around, and single-engine landing. Takeoff, engine fire before V1,

emergency evacuation,

Session Objectives
Safisfactory Performance Comply with ATR Pilot Practical Test Standard

Reference

FCOM part 2 - Mormal & Emergency Proceduras

Mormal & Emergency Checklist
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OB E ATR72 INITIAL/TRANSITION TRAINING

TransAsia Airways SIMULATOR TRAINING
Trainee Name : Trainee License No: Trainee Position:
[[ICaptain CIF/O
Troinee Employee D Crew Member:

Simulator Hours

Instructor Name : Instructor License Mo: SESSION PF BM

FFS - 07

Instructor Employee ID Instructor Position: Seat Seat
Check Airman
Instructor

Date: Total PF Hours Total PM Hours
\ M D : '
$: Satisfactory U: Un-satisfactory N: Not applicable
No ITEMS S U N
1 |PRELIMINARY COCKPIT PREFPARATION

2 |ABNORMAL ENG START

3 |TAKEOFF (RCYU RWY 21)

4 |VISUAL TRAFFIC PATTERNS

5 |CLIMB 9,000 ft

6 |AIR WORK: STEEP TURN Icing conditions

STALL RECOVERY (*)
UNUSUAL ATTITUDE RECOVERY

TCAS/EGPWS

7 |LOC APP (G/S OUT) RCSS RWY 10 VIS 5,000 M,
Ceiling 1,500 ft,
Wind 080/10

8 |BLUE HYD LOW LEVEL Abnormal

9 |REDUCED FLAP LANDING (ICING / NORMAL, *)

10 [TAKEOFF (RCSS RWY 10) Normal condition

11 |[ENGINE FIRE AFTER V1 Emergency

12 |CONTINGENCY PROCEDURE

13 |SINGLE ENGINE ILS APP (RCSS RWY 10) ILS minimum

14 |SINGLE ENGINE GO-ARQOUND

15 |SINGLE ENGINE ILS APP (RCSS RWY 10) Raw data

16 |SINGLE ENGINE LANDING

17 |TAKEOFF (RCSS RWY 10) Wind 100/10

18 |ENGINE FIRE BEFORE V1 Inextinguishable

19 |[EMERGENCY EVACUATION

*: IP discretion

47



RECOMMENDATION AND ACTION

P: Proficient G: General A: Acceptable

SUBJECT P G A

System Knowledge

Flying Accuracy

Use Of AFCS

Flight Planning

IFR Procedures

Crew Coordination

General Performance

Decision Making

Briefing

CRM

COMMENT:

IP Signature License No. Trainee Signature
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@.’.a*mi‘A . ATR FLEET
¢ IransAsia TRAINING PROGRAM

REV. 27
DATE 15 JAN 2009

PAGE B-1-33
INITIAL TRAINING
EVALUATION
TAKE-OFF DATA
INIT SETTINGS ATIS
AIRCRAFT FROM/TO FLT NBR RWY ..o 03
ATR72-212A RCYU/RCSS 010 WIND............. 030/5
VIS oo, 10 KM
CRIFL CRZ WIND ALTN 3 S
FL 90 RCSS CEILING ........ 8,000
TEMP............. 10
IFCG IFW RAMP FUEL DEW POINT....
41,200 3,800 QNH .............. 1013
QFE.....ccoeene.

ToOW TOCG
45,000 27%

RWY COND... DRY

NOTE:
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EVALUATION

Subject

1.

XN A N

Preliminary Cockpit Preparation

Start Up Engines (Abnormal conditions)
Takeoff (RCYU RWY 03)

Visual Traffic Pattern, fouch and go
Climb

Air Work (Steep Turn, Stall Recovery, Unusual Aftitude Recovery)
Blue HYD Low Level

LOC App (G/S Out) RCSS RWY 10
Reduced Flap Landing

Takeoff (RCSS RWY 10)

Engine Flame Out After V1

Contingency Procedure

Single Engine ILS App (RCSS RWY 10)
Single Engine Go-Around

Single Engine ILS App (RCSS RWY 10)
Single Engine Landing

Takeoff (RCSS RWY 10)

Engine Fire Before V1

Emergency Evacuation

(For CAPT only) 3 Traffic Patterns on CM2

Flight Plan

Engine start-up problems. Takeoff traffic patterns, then follow SID and climb to 2,000 ft. Air
work under icing conditions (steep turns, approach to stall and recovery). HYD problem, no
flap landing. Takeoff, engine flame out after V1, single-engine ILS approach, single-engine

go-around, and single-engine landing. Takeoff, engine fire before V1, emergency

evacuation.

Session Objectives

Satisfactory Performance Comply with ATR Pilot Practical Test Standard

Reference

FCOM part 2 — Normal & Emergency Procedures

Normal & Emergency Checklist
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@ ey ATR72 INITIAL/TRANSITION TRAINING

TransAsiz Alrways SIMULATOR CHECK
Examines Name : Examinee License No: Examinee Position:
[ICaptain myie]
Examinees Employee ID Crew Member: )
Simulator Hours

Examiner Name : Examiner License No: SESSION PF PM
———— . — CHECK
Examiner Employee ID Examiner Position: Seaf Seat

Check Airman

Instructor

Date: Total PF Hours Total PM Hours
\ M D : '
$: Satisfactory U: Un-satisfactory N: Not applicable
No ITEMS S U N

1 |PRELIMINARY COCKPIT PREPARATION

2 |ABNORMAL ENG START

3 |TAKEOFF (RCYU RWY 03)

4 |CLIMB Follow SID
5 |AIR WORK: STEEP TURN TCAS Icing conditions
STALL RECOVERY (*) EGPWS
UNUSUAL ATTITUDE RECOVERY
4 |BLUE HYD LOW LEVEL Abnormal
7 |LOC APP (G/S OUT) RCSS RWY 10 VIS 5,000 M,
Ceiling 1,500 ft,
Wind 110/10
& |REDUCED FLAP LANDING Wind 170/10
? |TAKEOFF (RCSS RWY 10)
10 |[ENGINE FIRE AFTER V1 Emergency
11 |CONTINGENCY PROCEDURE
12 |SINGLE ENGINE ILS APP (RCSS RWY 10) ILS minimum
13 |SINGLE ENGINE GO-AROUND
14 |SINGLE ENGINE ILS APP (RCSS RWY 10) Raw data
15 |SINGLE ENGINE LANDING
16 |[TAKEOFF (RCSS RWY 10) Wind 100/10

17 |ENGINE FIRE BEFORE V1

Inextinguishable

18 |[EMERGENCY EVACUATION

19 |3 TRAFFIC PATTERNS ON CM2 (Including T/O S/E, ILS
APP, Full Stop)
(CAPT only)

*. IP discretion
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RECOMMENDATION AND ACTION

P: Proficient

G: General A: Acceptable

SUBJECT

P G A

System Knowledge

Flying Accuracy

Use Of AFCS

Flight Planning

IFR Procedures

Crew Coordination

General Performance

Decision Making

Briefing

CRM

COMMENT:

|Check Result: [JPass

[CJFail [INeed 1 more session then check

CP Signature

License No. Examinee Signature
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L AR AR E 2014 2nd ATR FLEET PROFICIENCY TRAINING

TransAsia Airways

2014 2nd RECURRENT TRAINING

WEATHER TIME EVENTS
RCSS RWY 10, 110/10, VIS 5000M, 10/6, 1013
o
INIT PAGE |82
FLT NBR
INIT GATE
239
1. TRANSIT COCKPIT
FORM ™ ALTN PREPARATION
RCSS RCES RCSS 2. ENGINE START
3. RCSS RWYT/O v |V
CORTE [ [ aanjcort 3 GNSS PRACTICE
5. ACW TOTALLDSS
6. UNUSUAL ATTITUDE
7. RCBS RWY24 v |V
FL100 INIT HOLDING POINT-
RCBS RWY 06
— L 1 5 RGBS RWVGET/O v v
9. BOTH ENG FLAME OUT v |V
(ENROUTE)
10, ILS RWY 06 APPR v |V
HD -15 175 Nm 11. RCBS T/0 ENG FLAME v |V
OUT(AFTER V1)
INIT TAKE OFF-BCBS RWY 06
INIT NEXT PAGE
ZEW : 41200 LB ZFWCG © 28.9% 12. S/E GO AROUND(REJECTED
L/D)(MANUAL FLIGHT)(CAT
FOB : 3800 LB GW : I, NIGHT, SHRA+, CROSS
WIND, WIND SHEAR)
NOTES 13. S/EL/D(RAW v
DATA)(MANUAL
RWY COND:DRY FPLN:MU2Q,W6 FLIGHT)(CAT I)
AIR COND:ON 14. REJECTED T/O(ON GROUND
ENG FIRE)
ANTI ICE OFF:LEVEL 1 15. EMER EVACU
16. TRAFFIC PATTERN(RCBS)
(MANUAL FL)(TAIL WIND15
KTS)
PERF PAGE PERF PAGE (CORSSWIND CAPT 35KTS,
RCSS RWY 10 F/0 15KTS)
V1 V1
VR: VR:
V2: V2:
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% BB E ATR FLeer PROFICIENCY TRAINING

k)
TransAsia Airways YEA R 20 14 ( 2 N D)
Trainee: Crew Member: Day
Month
Year 2014
SIMULATOR TIME Instructor :
[Jip/ce [Jcapt [JFO | -
LOFT: RCSS—RCBS LOCAL:RCBS
5: Proficient 4: Satisfactory 3: Acceptable  2: Improvement required  1: Unsatisfactory
NO ITEM 5 4 3 2 1

COCKPIT PREPARATION

—

2 | ABNORMAL ENG START (*)

3 | RCSS TAKEOFF, (RWY 10) / SID TO RCBS

4 | TCAS / EGPWS EXERCISE (*)

5 | STEEP TURN(ICING CONDITION)

6 | STALL RECOVERY (*)(ICING CONDITION)

7 | UNUSUAL ATTITUDE RECOVERY

8 | ACW TOTAL LOSS

9 | RCBS LDA R/W 24 APP L/D(Below 3000° CREW INCAP)
10 | RCBS T/0 Both ENG FLAME OUT (RCBS L/D) (4,000 feet)
11 | RCBS T/O ENG FLAME OUT AT T/O (ILS R/W 06 APP)

15 | $/E GO AROUND (REJECTED LANDING) (Manual Fiight)

(CAT |,NIGHT,SHRA+,CROSS WIND,WIND SHEAR)(*)

13 | S/E L/D (RAW DATA)(Manual Flight)(CAT I)

14 | REJECTED T/O(ON GROUND ENG FIRE)

15 | EMER EVACU

TRAFFIC PATTERN (RCBS) (MANUAL FLT) (TAIL WIND 15KTS)

16
(CROSSWIND CAPT 35KTS, F/O 15KTS)

1. (*) IP discretion
2. Syllabus sequence at IP discretion.
3. If the grade will be marked on “2" or “1”, please add comment as clear as possible on

the back for additional training reference.
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@ g% ATR FLEET PROFICIENCY TRAINING
TransAsia Airways YEAR 2014 ( 2N D)

RECOMMENDATION AND ACTION

5: Proficient 4: Satisfactory 3: Acceptable  2: Improvement required  1: Unsatisfactory

ITEM 5 4 3 2 1

j—

. SYSTEM KNOWLEDGE

. FLYING ACCURACY

. FLIGHT PLANNING

. IFR PROCEDURE

. SITUATION AWARENESS

. SITUATION HANDLING

. DECISION MAKING

. BRIEFFING

oI B < T I S (R T B - I OV I B

. CRM

Result of Training: [ Isatisfactory [ Junsatisfactory

IP Signature License No Trainee Signature
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Appendix 1-2 Observations of TNA simulator training sessions

Observations (Attachment 1-5 TNA simulator training observations):

1. 19 subjects and 5 maneuvers (steep turn, stall recovery, unusual
attitude recovery, TCAS, EGPWS) were carried out in 2 hours.

2. Traffic pattern altitude was 1,200 feet.
3. Non precision approach was conducted by step-down.

4. Unusual attitude of pitch high with bank was told to recover by
leveling wing first then lowering the nose. The trainee did not
challenge the instructor for not in compliance of TNA Flight Crew
Training Manual.

5. DH was set on Electronic Attitude Director Indicator (EADI) for non
precision approach.

6. Both pilots operated AFCS control panel with AP engaged.

7. ON GROUND ENG FIRE followed by ON GROUND EMER
EVACUATION, evacuation was executed immediately after second
bottle was discharged without checking whether the fire
extinguished.

8. One pilot failed by one dot high on 1000 feet but the other passed
with 4 white PAPI on short final and landed long.

9. TO/MCT was not selected on PWR MGT panel in EGPWS
maneuver.

10. CL was not set OVRD position in TCAS escape maneuvers.
11. The following discrepancies were not corrected by the instructors.

v 4 white PAPI was displayed on short final, PM did not make
callout and PF was not instructed to correct it.

v" PM did not make callout for speed low or high on short final. PF
was not instructed to correct it.

v" None of the pilots made “Approaching minimum” standard
callouts during non precision approach.

v" None of the pilots made “OM/FAF” standard callouts during
approach.

v “Minimum” standard callouts were not made.
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PM “FLAPS ZERO” and PF “CHECKED” standard callouts
were missing during some flaps operation.

PM “GEAR UP SET” and PF “CHECKED” standard callouts
were missing during some landing gear operation.

“Level two on” standard callouts in icing condition were not
made.

Start timing on start push button depressed during engine start.

CM 1 “STARTER ON” CM 2 “STARTER LGHT OFF” CM 1
“CHECKED” standard callouts were missing during engine start.

CM 1 “TIMING” and “NOTCH” standard callouts were missing
during take-off .

Missing some AFCS mode selection standard callout s.
Missing ADU annunciation standard callouts .

ACW TOTAL LOSS abnormal checklist was partially read.
After Take Off checklist did not execute.

The slip indicator was not centered during single engine
operation.

The aircraft was descending during single engine go around
without PM callout.

LOC/GS deviation standard callout was not made.

Stabilized approach criteria were not met during raw data ILS
approach.

LO BANK was selected in whole simulator session.

NDB identification was not made by pilots.
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Appendix 1-3 Observations of TNA line operations

Observations (Attachment 1-6 History of TNA line observation flights):

The observation flights were conducted on ATR 72-212A aircraft type,

mainly on 500, a few of the flights on 600.

1.

10.

11.

Performed the normal checklists by memory, especially after takeoff
and after landing one.

Not referring to abnormal checklists while encountering abnormal
conditions such as, starter fault, bleed air fault and ice detection fault.
During system preparation, clocks were not correctly set, some crew
dismissed that procedure.

During start engine phase, “FUEL FLOW RISING”, “ITT RISING”,
“OIL PRESSURE RISING” call outs were supposed to be responded
“CHECK” by CMI respectively, certain flight crew did not correctly
respond. “45% NH”, “STARTER LIGHT OFF”, “ITT DROP AND
STABLE, NORMAL START” call outs were properly performed by
CM2.

During before takeoff phase, “LIGHT ON” was supposed to be
performed by checking spoiler light panel after the pilot in charge of
checking “SPOILER UP”. It seems this procedure was a purely call out
than an actual checking the associated lights.

Take off TORQUE was not computed.

During climb phase, “GEAR UP SET” was not announced by PM;
“SET SPEED TO WHITE BUG” were not called out by PF after the
“ACCELERATION ALTITUDE?” call by PM. Either “TEN MILES” or
“ONE ZERO THOUSAND FEET” call outs were missing in certain
flights.

Some crews were not following the climb speed specified in the SOP.
No call outs were made for IAS, V/S and HDG change and adjustment
during AFCAS operation

During briefing, certain flight crew did not cross check the FMC or the
approach course setting against the aeronautical charts.

During approach phase, “OM/FAF/FAP, ALTITUDE FEET”,
“CHECKED _ FEET” call were not performed in certain flights,
reported airport in sight way before 30NM to get a visual approach
from ATC, and apply basic mode for no proper cause. Flied too low on

58



12,

13.

14,

15.

some flight, causing PAPI four red indication, yet no challenge and
response call from PF and PM.

During landing rollout phase, “LOW PITCH LIGHTS ON” call out
was missing on certain flights.

During after landing phase, certain flight crew performed the after
landing checklist by memory, with holding the paper one at hand.
Flight crew did not announce the navigation radios in used or were
identified before approach, and cross check chart plate number and
correct date with each other.

Approach speed was too fast (+20kts). PM did not make call out.
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Appendix 1-4 RCQC VOR RWY20 Flight Inspection

B RN R SR

FLIGHT INSPECTION REPORT-INSTRUMENT PROCEDURE

Eran

RRE | o | B R

[&0x] - ES]-[VOR RWY20]

[EE3 20 [F524]--[VOR]--[ B 2MKG]

[ &%) -- [E2]--[TOROX ONE DEP(TR1)]

HEE 20 [ 2 ]-[TOW]-[ & 2MAGONG]

[5572] - [#E35])--[NDB RWY20]

i 20 [F4]--[HOM]--[ B 22BM]

[B25] - [#E5%)--[SWORD ONE DEP(SW1)]

Iz M52 o v

T 20 [&45]--[DME]--[ & 25MKG VOR |

HH Date
HHEEE

2013/7/23

W AowRE FE

[INR]--[ MR

[INR]-- [T Ee (o e

[INR}-[HEHREE]

[INR]--[fESR = E (=]

IR R 5]

[INRI- [ BR{F R AN F]

[INR}-[Bi&E SR E S 1F)

[INR]--[£857]

[INR--[ X A]

[MIT]--[E A 55 ]

[MII]--[FRAAZRAE RS WA

[MIT}- ()

[MII]--[FEER B (5]

[MIT--[A#G R 77 e

[MII]--[FEBEERTE B AR =]

[MIT--[FA)

-[EF ]

-SR]

DRI E RS

--[ AR T (]

(RS E i onl

-ERREEAREE]

(Al

(AT ST
% Remarks *
el Sisa L b e osalingey

35t 5 P31 Facility Classification

BAMEVOR RWY20B72 T (55T B TRI - SWISESS - NDB RWY 20455512 FFi A i fX {3
EA, - PiEET BIEFFSTRYIAT » Bt L EMRMRETFEERE

R (Unrestricted)

PR HI{s5 F (Restricted)

[FAE 5 A (Unusable)

AR
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031

o BAMSBRAESRRIEE
102. 07.
1. 1330L5 > #3542/ > TR1 3835 - e & 4%4F 5000 AuAW6 -
2. 8 SEGMAE 5 VOR RWY20 35 - LOW-APCH -
3. LOW-APCH= 7% ® #&TR1 &35 - e & 4#%4%F 5, 000 £COSTA » 7 #NDB
RWY20 &35 > LOW-APCH -
4. LON-APCH=_ 1% F 7 SW1 &35 » R & 4-4FFL130 AunAl » R EA L
#I5 Ab o

s BIRGHBIRIAR  hoIE LB P ET -
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B 2 3

RCQC

MAGONG AD VOR RWY20
KACOHSIUNG APP MAGONG TWR GROUND ATIS “-\
1281 234.8 118.3 236.6 121.9 12705 | _| /
‘:’u| , 2000° .'
Apt Elev: 103’ Rwy20 THR Elev: 48’ Trans Level: FL130 Trans Alt: 11,000' w \ /
=
BEARINGS ARE MAGNETIC; DISTANCES ARE NAUTICAL MILES; ELEVATIONS, HEIGHTS IN FEET MEA p':g_;q;q 25MM
L B e s L S B B ) L B L B
ElIF= 20° Ellg® 30¢ ElI% ‘10I|. 3 Ellg® 50 g
| 3
| ] _
| neze = 0:"/ v Q.’“ ]
50 =) IF >
OME_ARC T (1F) i ‘#_e ]
~
(IAF) ( :,/ ]
| Ne3e & |
a0
0 .
=
< i
W i
=
| a i
Lo
- i
S i
;Iﬁ.Eavms |
q,"\ ', 1000 3
| n23= {1AF) = * _
30 HYDEE
MKG 130 1
SEGMA > ]
= MKG 13D T
OV’, m 4000 = xRC
4000 - K@ vom 13
| H24
L150
el (G P I T | S S S |V N S S N S S S N S S NP
DIST to MKG 1OME 2DME 30DME 4DME SDME
ADVISORY ALT 700 1010 1330 1850 1970
AF
REGLEMASONTOMMY/
MISSED APCH: MKG SEGMAHYDEE
CLIMB ON MK& R-201 TO 1000, IF 4000
THEM TURN LEFT HDG 100 FAF MKG 13D -
TO TRACK MKG R-135 TO SEGMA, MKG 5D a |
MAINTAIN 3000 AND HOLD 20" 3000 |
MAPt | |
T L _MKG 0.20 oo\ 2000 [
° T | 600 13DME ARC __|
VPA 3.0 ., OCA | lL"— MKG VOR i
NM FROM MKG | AN I T N I T T O N
1. GIVIL alﬁcﬁaFT USE EAST TAAFFIC
MINIMA (OCA IN FT, VIS IN M, OCH IN FT) PATT
w 2. DL 50 PROXIMITY OF ACAT, ARA
@ TFG _FROM S8W(A1) SHALL GROSS
3 PROGEED 10 MKG THEN SEGMA
8 CATEGORY A B c D FOR APCH, UNLESS OTHERWISE
CLEARED BY ATC.
= 3. PRIOR COORDINATION WITH CAF
z ISSUING CLEARANCE FENETRATING
“ISTRAIGHT IN | 3301600 284 | 3301600 284 | 3301600 284 | 3301600 284 RCRA? AIRSPACE.
b 4. CAUTION CLOSE-IN OBSTACLES
= (TREES, POLES & WATER TOWEH)
= 159FT MSL, 784m & 131FT
= 292m SOUTH OF THRO2: TTFT MsL,
= CIRCLING 6201900 517 | 6202800 517 | 7103700 607 | BOOAEOO 697 438m NORTH OF THRZ20.
=
= * DME REQUIRED
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—— Reference Fostion 7] M WWMM
— Primary Positon 7|5 3SR
12 23.654

rRM&Y Flight Track:
WK 13
T i
\ T : MasTN
\ S ToNmY
77 =
N MKE 4D :
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E i 02| i
e GETY l +
5 7—
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e
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WIE D3-NHD 50— WKE ._u.|.mmn-/.u....!.@ua|ﬂ.a.l....
./:\,.
1 1 1
1144 e 168 1202
Longitue [
AD-AFIS-280 W5 170

Print date: Tue Jul 23 07-08:12 UTC 2013

Page: 10
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VOR Result Page, Radial, Periodic Inspection MEG, Magong
VOE: MEG;EMNAV-Procedure, RCQC RWY 20 IAP VOR EWY20 [SEGMA TOMMY MASON MEG 13 MEG
SDMEG 02 RCQC 2]0perator: Cheryl:Company: TWCAA;
Fegulations: ICAQ; Date: 2013-07-23 Start: 06:57:33, Stop: 07:09:06; Software: AD-AFIS-280 V5.17.0
Inspection: Inspection_2013-07-23_ENAV Check
TX 1 Run £9.EX1
[Fun Item Tnit Value Daff Start Stop
Current (Ref Alfitude [fi] n.a. na. 5410 360
Fef Distance [MM] n.a. na. 12.07 -0.68
Beaning Emror [F] 0.48 na. na na.
Procedurellotes Inconsistent Facility Data.
Fun & [Ref Alntude [£] n.a. na 164 5399
BX 1 Fef Distance [MM] n.a. na. 1.39 -11.63
Beaning Emror [F] 0.39 0.09 na na.
Procedurellotes
TX 2
[Fun Item Tnit Value Daff Start Stop
Current [Ref Altitude [fi] n.a. na.
Fef Distance [MM] n.a. na.
Beaning Emror [F] na. na na
Procedurellotes
TX 1 TX 2
Item Uit Value Distance of Eef. Value Distance of Eef.
occurrence | Altitude of occurrence | Altitude of
oCCUrTence oCCUrrence
[NM] [ft] [NM] [f]
Bends (Mdax) ] -0.44 121 3200
Foughness (Max) ] -0.42 11.3 4320
S1gnal Level (Min) [dBW /m?] -35.1 -13.2 3210
Modulafion Depth 30 Hz  |[%6] 31.0 - - - -
AM
Modulaton Depth 9960 Hz [%2] 311 - - - -
AM
Deviation Ratio 30 Hz FM 16.4 - - - -
Bdentification pass | v | Fam [ |
Collocation PASS PaL [ ]
Result Notes
DVOR TX1 EWY#20 Low Approach#|i% » # M2 B HF 42 L5 22 % -
20 3-07-23 07-09-10) Fana ¥ '
Diats Senabue




VOR Result Page, Radial, Periodic Inspection

VOF: MEG.ENAV-Procedure, RCQC EWY 20 IAP VOR EWY 20 [SEGMA TOMMY MASON MEG 13 MEG

SDMEG 02 RCQC 2]0perator: Cheryl;Company: TWCAA,
Fegulations: ICAQ; Date: 2013-07-23 Start: 06:57:33, Stop: 07:09:06; Softerare: AD-AFIS-280 V5.17.0

Inspection: Inspechon 2013-07-23_ENAV Check

Eadial TX1

X1

Alisnment Bends Roughness
Error (Max)
Sector Average Max

[NM] iy 1 I

Siznal Level

Min.
[dBW/m?]

Alinment
Errer
Average

iy |

Bends

Max.
Il

Roughness
(Max)

[l

Sizmal Level

Min.
[dBW/m?]

-5-0 0.57 -0.48 0.20 437
5 0.50 0.31 -0.18 -70.0

-10 0.18 0.20 -0.16 -80.2

10-15 0.11 -0.08 0.15 -81.3
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Appendix 1-5 RCQC VOR RWY20 Special Flight Inspection

RBAZ G ER > R AeHds® B %S VOR RWY 20 Kz
PATH I 20 s RS @ H a6 (DVOR) 2 358K

AREFRAL T

F—RBE  EARERAALTFIS) > KRIE VOR #HRFHRE
 f18 A3R3% R (NAV SOURCE) » 22 R-021 #8323, 000
R B8 VOR 44 10 B2 R TG AR »
3t 22 330 R K@i VOR ¥414 -

¥ RAIR A AR RA A % (FIS) » &4 VOR #3582 53R &
Z fi8 %3R35 & (NAV SOURCE) » 24 R-021 #& v 23, 000
RGE 358 VOR 414 10 M2 R 478350
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RREEHER » ERAREREKTIRNAL T ¢
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Appendix 1-6 CAA Meeting Notices
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(=) -BREFFELZEER

R TERPS PANS-0PS (i3 A |
BRESAE (DAY |1, #sEe52 DA/DH: | 1. B F KA ez PG | 44 Annex 6
RETHRLE JEAF oK i 35 A (MOC, Minimum ETRTEER
(MDA) 2 A Pgas MDA/HAT (MDH) - Obstacle Clearance) | #ifk £% 3124
# fa1 B & . AR5z MDA R it OCA/H - Bl - MESHE
{Obstacle CAT AZD344aR - |2 #HHEBSHFZOAH | AAREES
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Appendix 1-7 AIC 02/10

Tel:  886-2-2349 6118 REPUBLIC OF CHINA AIC
Fax: 886-2-2349 6122 Civil Aeronautics Administration 02710
AFTH:  RCTPYAYX Ait Traffic Services Division 13 AUG 2010
E-Mail: ais@mail.caa.gov.tw Nov. 340 Dunhua M.Road,

Taipei, 103, Taiwan

S PR (75 L 45 S T TR P R ER T T I S b P A 2 S8 8260.3 Sfansy (TERPS) FT3E2
PR » B (P EUAEAME 8168 BEACEE (PANS-OPS) ETSEC RS « ifildiiaimig s i i
B - SRS (RCTP) « SHEEIEFS (RCKH) B2l /L85 (RCSS) & s
FRAFHERS 2010 AF 8 © TERT 2GR 2011 SEESR -
FARTERETESET ¢
1. —f&
a, R ARSI S S S (Obstacle Clearance Altitude/Height, OCA/M ) 5 HUfY
PEE  EIREE (DAM) - BH{ETEEE (MDA) -
1. OCA : Lispigib i & BRHE -
1. OCH :
- bl v B A e - DIME T e -
- FEREHEEL, - DUSISHIE I R © (A S (B 7 IR L B DAMeiETE
o R e -
b. GERLEEHEHE 1500 R (5) EUFHG—HEMmHERE (RVR) B -
c. T&FF / T hi LIR /32 (fUNM) B B3 (%) F2% -
d. BESEBEE PR (WTk) -

S TERPS #if 8 PANS-OPS #&fi5f | PANS-OPS #8E5pRK
A 1.3 100KT 1.7#
B 1.5 135KT 2.7
C 1,74 180KT 4,23
D 2.3 1 205KT 5.3
(it : PANS-OPS #eb P8 LIS TS 1000FT MSL F561)
2. AR

a. M HEETE P A TR DA Ui B R By A 3 |2 B i o 4 - HMEBhfa e HiiE R
"xxx required ; » (41 NDB/DME-B {&t% £ NDB-B iiiiB] "DME required ; )

b.EFE (ERIMEES - HEERARAEERE) Bk - HIREDIRRREIU -
3. BT RNAV) 1257
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a. RIRAR TSR (SIDs) R E[HHF2R (STARs) IKILAEHIMIAE (PBN) BEETH RNAV 1 25~
B AL R/ EL ) GNSS - DME/DME 5 DME/DME/IRU B S&fifi vl H] » SR A& It
A8 DME/DME a5 {H T -

b. B @A THESAZT (RNAV(GNSS)) ENELFRBETEE 5T (Baro-VNAV) (2 HLIEE 5 |3
SHRIF (APV) » HoRZF5G [REH GNSS I - HEREES [FRen Bl i S B R A
EY: -

c. SRERTEECIHESIE - RIT I I THE SRS  (RNAV(GNSS)) - SR8 ERsEhn
TR :

- ARIRES o E#EREEREIEFE S RIERER - MR AR EE B 5T
F (Baro-VNAV) «

- MEEBEAE (VPA) -

- {EETIRREE ] (LNAV) ZBS8 RIEE (step-down fixes) ©

- FERIFEE R TR 2 R S BRI AL, LNAV 5 -

- AR EESREENTEERE R SRR / EIEE DL LNAV/VNAV A5R -
BETAF

. Doc 8168 - Procedures for Air Navigation Services - Aircraft Operations
. Doc 9365 - Manual of All-Weather Operations
. Doc 9613 - Performance Based Navigation Manual
. Annex 4 - Aeronautical Charts
- EE -
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V. Attachment List

No

ltem

1-1

EGPWS simulator session video file

1-2

GE 222 performance simulator session video file

1-3

GE 222 performance with turbulence simulator session
video file

TNA simulator training observation video file

TNA simulator training observations

History of TNA line observation flights

TNA ATR Standard Operation Procedure (SOP)

TNAATR Flight Crew Training Manual (FCTM)

TNA Flight Operations Manual (FOM)

1-10

ATR72 Flight Crew Operating Manual (FCOM)

1-11

ATR Flight Crew Training Manual (FCTM)

1-12

TNA Flight Training Management Manual (FTMM)

1-13

The ALAR Briefing Notes

1-14

TNA Operations Specification

1-15

CAA official interview notes (Chinese and English)

1-16

TNA QAR data

1-17

TNA Letter of Compliance

1-18

ATR FFS Trial

1-19

Minutes of meeting ASC BEA ATR November 4th to 7th,
Toulouse

1-20

TNA flight crew interview notes

1-21

CAA post accident RCQC VOR RWY 20 flight inspection
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