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The sole objective of the investigation of an accident or incident
shall be the prevention of accidents and incidents. It is not the
purpose of this activity to apportion blame or liability.
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CAP Crew Alerting Panel 4B EEER
CAS Calibrated Airspeed ARAE F iR
CFIT Control Flight Into Terrain T RATIE 3
CL Condition Lever R AUAF T 44
CPL Auto Pilot Coupling B By B 58S
CVR Solid-State Cockpit Voice Recorder X R ARFEF RS
CRM Crew Resource Management MEFREE
EAID Electronic Attitude Directional Indicator ET £
ECTM Engine Condition Trend Monitoring B e MR LAR 30 B 4
EEC Engine Electronic Control ST TR B
EGPWS | Enhanced Ground Proximity Warning System WA HELE LR
EHSI Electronic Horizontal Situation Indicator EF AR B TR
FCOM Flight Crew Operating Manual A4 B B AE T
FD Flight Director RATHE T
FDR Solid-State Flight Data Recorder R X MALEH sk B
FOQA Flight Operation Quality Assurance RAUIRAE oo H R3E 2 &
FMS Flight Management System MRACE A&
FTR Feather VB 4
GPWS Ground Proximity Warning System HAREL AR
GS Glide Slope TiEiE
HMU Hydromechanical Unit FERE
ILS Instrument Landing System REER ARG
ITT Inter Turbine Temperature B RUR
LLWAS | Low Level Wind Shear Alert System 1&E B Ta % A %
LOC Localizer kAL G
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MCT Maximum Continuous m RIS

MEL Minimum Equipment List BARE M & KT M
MFC Multi Function Computer % DR BN
MIA Minimum IFR Altitude TRARARAL 2 %
MRB Maintenance Review Board BEFEEE
MVA Minimum Vectoring Altitude rREFEINE a8
NH High Pressure Rotor Speed BT
NL Low Pressure Rotor Speed KRS TR
NP Propeller Rotation Speed Rk A R
OCM On-Condition maintenance AR A AS
P&WC Pratt & Whitney Canada LR EKX

PA Passenger Address B RAE

PF Pilot Flying BIEER B

PIC Pilot In Command &

PL Power Lever AR

PM Pilot Monitoring BEir A A
PVM Propeller Valve Module e S W PR
QRH Quick Reference Handbook trig 5% F it
RA Radio Altimeter SRETHER
RTO Reserve Take Off PR 6 A2 AR

SEM Scanning Electron Microscope 7k N E T Mt
SWS Stall Warning System RBRELE ARG
TA Terrain Awareness W ER

TCF Terrain Clearance Floor W T ERR
TLB Technical Log Book Hizk THE SR
TSB Transportation Safety Board EMxcEEE
VAPP Approach Speed #ik B
VMCA Min. Control Speed Inflight AL iR B
VmLB Velocity min. low bank DY RARR K
VS Vertical Speed # AR

Wf Fuel Flow Wi R E
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% PM) o R AAT E A Qif% (Flight Data Recorder * "A T fi#% FDR) & #t# & »
1750:58 B » Zi% e Fid 21,854 R » BB AR %% (Master Warning) 2 %) »
Pt 6 A& ATk o

1753:28 BF » kM A B HE 4971 R BERM I ELERREY  RIFER
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Bfl 46 AT B3k 4% F M (Quick Reference Handbook * A T fi## QRH) X [N
FLIGHT ENG FIRE| #5 » £ E5: B 3 4975 1756:50 B & 1757:57 8 » ek H 5
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£ b2 35 REE R A4R45,000R &

EEBRA#HGHER2 HGESN (APP

1 |1807:14 |Mode) %% (Amed) (5&3.623% | 8 |1808:166 | e B s aidih ks S0
= 3% 19652 /5% ) BE (FHE23BR - FR10252/5)

. EEsE : "*wind wind shearis g X | : S ESSTEE1954%R & MR

2 | 1807:21.7 ( & E3,466% ~ =R 197TE/6) 9 |1809:13 # (& E1,054%R  Eia 18452 /5% )

: i 3 HEEHE ST E | Take-off
. EEBE : "windshearz g A, (& )

3 |1807:30.6 % 3250% + %1002/ ) 10 | 1809:21 é:{)ﬁ;)g ;I%G)DNDUM(%JEZOTYK
EGPWS: " terrain ahead terrain _— .

4 11808:02 |ahead, - ZE27TI0R&F&TH (& | 11 |1809:53 ;ﬁﬁtﬁﬁfﬁﬁﬁﬁgﬁg'iemﬁ(%g
B2 T10R - =i3209E/8) ? 2 :
FIEEHMEEL FTHEESHE : s .

: ; ; FRAFEHHZHREFTRIFSFEHR

5 [1808:051 | & feeRensia s i ( 542,582% ~ | 12 [ 1809595 e ;

201152 /5 ) (B E3031R -« £1372/E)
EGPWS: T terrainahead pull up = = .

6 |1808:08.9 |terrain ahead pull up, ( & &2,493% ~| 13 |1810:02.5 jji’ﬁfgﬁguﬁﬁ (#E3,019%
o 3319952 /5% ) - ’

HHE W EFIFHMAE - Flight

7 |1808:14 ||dle—Take-off ( Notch) ( Z&2,369
R~ EiF198E/5F)
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e k¥ (HE3980R - 24 1028/)
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JEEE)
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G 2 :
23 |1811:15.3 %5837 - £ 114:2/85) 35 | 1812016 %3&.@‘_51_3& ( B E39247 -~ #4102/
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A H B 5B & E 5B
i) 5 5
FH B 61 45
O EE K.H 83 F &.BE 99 F
42 A B 48 3 A% RAUIE 307 16 5 B AT A B B
B FI 1017XX 1025XX
AT 78 B ATR-72 B‘;“S};ﬁ; /130
258 RE99F7H5H :
#0F B RE 104 %7 A 4 A ARE99F8A 19 R
) KB 104 F8 A 18 H
kSR VA ES A Y EA B
# b | 3 RE 10157 HA31H KRB 1017 A 318
4B, AR B R 17,783 INBF 5,743 N BF
=L 12 18 A RATEF 672 ‘INBF 819 /B
R 90 B A ARATLEF 162 /B 185 /INEF
w30 B R RALE H 59 B 63 /NBF
RIL 7 B A FRALEF M 16 /N8 14 /B
FHCA M AR A B R 14,891 /1NBF 1,415 N0
FI B O 2 NBF 25 4 2 NBF 25 4
F AT K BB R 24 NBF 50 NBF
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PERBEE RBESIFIOALANBE CHEFTRITE - FA FEREMRE
RMEMFERBRTE  RTABMANZZRE 1 TATR-72 » L Z B h#
Multi-Engine, Land £ % 784t % & L 4 4& & 8 15 K 78 X # /R Privileges for
operation of radiotelephone on board an aircraft] > #5 T FHAFAM N LS @ /4
BT K FEEFE G F K B (Y/M/D)English Proficiency:ICAO Level-4 Expiry
Date 2013/12/19 |

E BB B §IE1E ATR-72 B k& KA B -89 4 8 A ST ITF J4RIE1E ATR-72
TIAKIE T B B o A8 RALEF M 17,783 /N8 .E B B B AT 2 5 A Proficient Training
Proficient Check #8 B #%4F ~ Line Check 4k & % Bz 4 R 35 B % & (Satisfactory)
HAEAE (Pass) o F g B PEAEIL FAAF AR IR AZ R IR Mk o

EESEBBEREMEATHAERA EXBEIMNAERE 10153 A58
AR BAECHERBIM A 323 By - [ A4 ~ A7 % #ARHEA5IE Holder shall wear
correcting glasses] °
2| E5 A

FERESL RBE99F 5 AEAMR THEFRITEH - HA FFREAK
RAUEME B AR TE - TR BMAZRA : T4TR-72 F/O ~ B757/B767
F/O ~ %k » 3 #Z# Multi-Engine, Land * A7 7t F 5 _E #48 TH IR ERHE
/R Privileges for operation of radiotelephone on board an aircraft] » 4§ T 3 F A%
MeEe By 1 [ #4% & HEKZEFE KD F & 9(Y/M/D)EnglishProficiency: 1CAO
Level-4 Expiry Date 2013/11/09 ]

8 B A B LA A RE 99 9 A TR ATR-72 A 44 sR B4 A
Hed| BB B o A RAUET F] 5,743 () BF > &) B B B 24T 2 5F A X Proficient Training
Proficient Check #8 i #21F ~ Line Check dI4R A % 5 4 R34 B % & (Satisfactory)
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F B (Pass) ©

SRR ANBREEHATAERA LARKAMNARE 10151 A58
AR RAEFIRFIM NG @ (A7 F#HIRHEASIE Holder shall wear correcting

glasses for near vision. | °

152 EBBAFHRIN 72 IEES
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44308 : A B A& RAVERS > F £ 49 0530 BF ALK » 0730 B 23] E3E > 1750
BT IR K 0 492200 B3R o
5A1A: A B FATA - B2 Pl e F » F L4 0430 BFALR >

0600 BF 5] 1% 4% 35 30 8] AT RAVETS » 1230 B R REFER » 4
2230 BF SR ©
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& 1.6-2 REFH A

RAEhEE 44,092 7
TR bEE 41,991 #
RRAREE 48,501 75
T REE 47291 B
Fe k& 5,300 7%
AATH & 1,281 7%
RREREE 48,171 %
K H 8 E 46,010 7
ARE AL E 27.7 % MAC’
EHE AL E 27.5 % MAC

1.6.3 H##%EH

GHEA 2 AL &mwE K (Pratt & Whitney Canada, P&WC) 23] 4 & X
PWI27F A 484k » A RKEHF A 163

£1.63 BHEAKTH

BomAATHA (43 2RBE10155A28)

IR E No. /%= No. 2/4
7 3%, EB0349 124576
B AN KB 96 5 11 A R H 81 %6 A
LRSS RESEMAE | RE 10054 A 26 B3R | KE 9952 A 22 B &Kk
5 M % BinER FEH5E A B &5
¥ A% B KB 100 %9 A 19 B RE 99 %5468
B AR AE B 973 NEF 36 4 3,990 /INBF 49 4
R X LR 1,487 X 5,958 X
4aA% R B B 7,509 /JNBF 03 9 30,788 1NEF 15 4
4B.4% R 3B R 11,120 & 47,804 X

PWI27F A B S d Rk SR AR B A E R B ol E
1.62.1-1 > B ELA LS  BRE - BREER S REBZABHE > P BHEE
Sl BIKBREBH 1 BRSREBHR 2B B (B 1.6-1 PLIEHT) -

> MAC: Mean Aerodynamics Chord °
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ZRBEDBIR EZRR AR LB HER T4 BT XEH THEE
IARE T 5T R T RAE AT s BRI A =8 % T (three-shaft, two-spool )
Rt R TAXBEZREA - SRBBIEHRBELE OB > THRESR
O EBERB IR RNED X FBRERE SR BINED » BB IR
ZXHARKAH S B Y RO BRERARRE R IR IR -

B 12 B BBER EHALSANZ4E (containment feature) *» T & X,
(pocket feature) 893X T /MBI IER R BT HBLE > A BHER S AKE
Mo REFFREILERHREETQEIEL -

1.6.4 #1548 B 73R
1.6.4.1 #4530

EHAMEFRIT—EAIRTIRE ~ BB ERFBARE (Weekly Check)
Rep - YRAFHG AL A LREBESHE (RBE10059A198) £
Féar (KRE 10155 A 20) XHEZIAEREF (Technical Log Book, TLB)
M A5 IR FE AR AE BOE B PROE B B Kbk 0 TR AR R OR FHOAR M X sk AL o

1.6.42 FHBHREGRE

ARKE 100 5 2 A 1 B » A5 EAEAFE 6440 BF > HATHIE
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720000-SDI-18000-1 X KB F ~ S BB ER /AR EFARGER IR E » BAZ
RBIHERTFEAHRRI » BT REEARFEEK S 100 18 » ZAKE 100 F
2 A 17 BIFT » SEARMR EBZAL A 95 8 » KB 100 5F 4 A 26 B # A5 > K
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1.6.4.3 BEEZHEBBES

BRI KA BRI R LSRR YR d BN BISER4ES - SECA
BokI ] B RS B RIS B — » SECA AR E 35 FRIARE Le
Bourget #% > & P&WC 100 % 7|4 $)iki6 T 4515 B » SECA A #4430 P B4k
PWI27F % $h#&nfs ~ B & RN MBS ERE -

P&W 127 A Z| B MBS ERBEREZLEF LT (Maintenance Review
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BiEr X s OCM AEEEHERERZMRELET X > REABREZNARSEKRER
SR B N RELIBE TN BN TIRELZE - BHEBRERT AR E
BAg R s P EEREEE TN BUERAFTHERMETERMAZTEE R
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WEFBE ) o
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1.7-2 1805 HHLE #3548 MR 2 FiEwik B
1.7.2 @ X RFHA

P e @ R AR &bk T

1730 B @ Bl 320 B 0 ik 4 E/8F > Be ¥ BdelE 230 A E 020 K AR
BRAT0AE s aA TR ~ A #HE 800 R - HATHE 1,200 R ~ £
£ 3,500 R ~ f-";fe‘ 5,000 %R s B E 28°C » B 23°C 5 BB &H#E T4 1004 @ a5 A8
TR YR EHELE 2500 AR » FH ; M —FREA®T Zy o
w &A% 3 o (ATIS Q)

1756 B @ BB R 0 Bk 2 T2/ 5 A8 RLE 8,000 AR INE @ M E 500 R -

T ERAGAAERGSANLE 16 A LHEZH o




AAERET 0R ~ £E2,000R ~ HE 5000K : &EF28C > &”5% 23C s &
EIETAE 1005 B PR AT R—10 ¥E Ry A TER — Y E 36 LE 1,000
MR KRETR s i —FREABT I FERT > m&EHSE o (ATISR)

1800 B @ BUE) 5 o Bk 4 J2/8F o A 16 /8 5 RESLE 4,500 AR ;N F
M E 500 R - A EHRE 800K ~ £ E 2,000 R ~ £ E 5,000 R ; EE 28C >
#Z2523°C s R EAHTAE 1005 B AHAKR—10 308 R s B TAR Yo
PEEEERLE 1,000 AR > KER s hax—FREA ATy - T ERLT > @
@A o (ATISS)

1827 B : M@ T » Bk 6 2/BF » MR 18 MB/8F 5 AR L 2,500 AR 5 KF
M BRE 500 R~ A EHRE 800 R~ £E 1,600 R~ £ E 4,000 R ; ®E 27C »
#2523°C s R AH T 1005 B AR ALK A28 S A s M TAR Yo
PR B AE BLE 1,000 AR #EE—10 % E B G 300 0 AR 11 E/8F > R 21 2
/BE s FREE o (ATIST)

1.7.3 &%= R &R

) G E BRI A £ 2 % (Low Level Wind Shear Alert System, LLWAS)
AFEEH 1700 B £ 1830 BF B > 10 S # G F B AT R Z R & 5

1755:10 BF £ 1755:50 BF : 10 i@ 35 M3 7> Aig—E Ak F 20 2
JBF o

1756:00 B £ 1756:10 BF : 10 i85 » BMn#E 5 » Ak —E » Bk F 15
pi: 0=

1817:00 BF £ 1817:30 AF: 10 328 #35 MnE 5> g L7 k¥ F 20 2
/B o

1822:10 : 10 835 » MInE 7 » 38 ¥ » BRI E 15 2/8F o
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1827:10 BF £ 1827:50 BF : 10 #8335 » BMn %5 » g L% » Wk F 15
VE /B o

1.8 Bh ~ FHRsk

RBEM LG EH 2 NF I RGEEARZIWESE M BZMHEEITIER R
Fig AL ILS £ 2% Kk o

KA AL 482 &8 H BAL A RE 100 5 6 A AR EAL S5 AFTALE B
1t 2% (Air Traffic Management System, ATMS ) #4% » KE 100 56 A 30 A
P42 A ATMS F %> 2 ASEX SR M ARBE 100 F 10 A5 H-EBF T3>
VIHGEREERRME A AIEEFERNZAL » &R A5 @ BB AE A
& % (Air Situation Display, ASD ) ~ 424 81 & F % 4| &t E N DL A BL A S L
g o

ATMS X % TEAIRREA G O FEETHRE ~ AUIFBH ~ 8 FAusr
BB~ AR HLH ~ AIrCFEALITAR] ~ S EARE S KA DRI RAE
MR EF DA > ASD T EFE A T 64 KA
Terrains) > FERRDERERE F ALK E > B Al KRR K T35 5 &R
ABRTFRT » RIURFHEZREH BY T E R i > 25T
TARMEEZALBS N (KRE 100 5 6 A ) 7% 80 Briefing #& &2 §
MAP SETTING X WEATHER 3 77 B3 | ©

IRIF MALE A F  (Air Traffic Management Procedures, ATMP) % 5-14-6 #p
VAR ATMS #BAE T » ATMS Fl B A5 48 % ) B % 388 7 7 X R4t %’“ﬁ
AT RFEMNBTRIBLEREGM - FH
BoRny o BRI ETRE > BRIEFATH o ATMS B2 A% T
a8 M RER ST (STCA) ~ EZAE T MS (MSAW) ~ BR EHA4ZE
= DA (DAIW) ~ #8388 EA RA (RAM) ~ FT 2 & &5 A CL (CL



AL 25 BF ) 2 58 TO (estimated Time Over) ~ if AL E 4 MP (MPR) ~ # A3t H]
B3R IK A SA (SAP) R MAuT EEr R %7 CP (FPCF) F %% -

G ALIAM » %% ASD ¥ 87 MS ~ DA X Z 4% R 23k E ASD ¥
R MS~DA~CLXZRA%7 > 4w 1.8-1 > AR HFHF Z 4 5 MSAW Warning
% CLAM Warning & %% &

Bl 1.8-1 1808:45 Bz #1352 ASD A4 E

>

Q

P2 MBS MR [ 2B EHEZ/MLEGEH 2 TERT ) 85
EHBNGMERBBRELEHRAR S TRERD  B2FHEETMEE ARG
#.72 %, OUTER MAKER ﬁ»’a%%ﬁlfu‘%ﬂéﬁ\% BB BIRL I G E S &
FIE R RGN o RWTH > U EREMER TR LREEGRER B
i E %?%é’ﬁiawwh‘%ﬁ;az"* BAlsREF » Ao AR R A B AT BIWA
ERGBEGMEEFRBELE -

RAE ATMS BYEF M > ASD THRBELSETH B E T BERAE R AXBETHR
B~ fuore TR m A e F 28 o ﬁ‘(i}%éﬁs‘%{ s £ Y% ASD B SLE 9 0 —H&

BH BAEGRE YA S0 E 1402 ZFIEAHKEE 1202 LkE 130 72
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JRAL B E WAL A 120 X FARAME - AEA G2 FHF1L ASD BT HE A 123
o

RIAT U & RIE 2 M8 HI4E £ A4 » ASD VAT Bl A s i ,“*jrifi)%/?ﬂ &8

TALE 3 AR AR AR » SEE ) BIBOARI EBALE BT IHEME > 55 23 540
FREMEL S ASD ZMHEEH F M2 AEHETT
2L 2 ASD ¥.Z ASD
YRR % 2 &
KEEER Rarey 15 HEERE Bea

FE LIRS FH 7 Y69 78 @ R 9 ASD 424 HIGHLIGHT 1 7838 % 4] B 2
SMIFE AN TR A CEERE LA GTRRMFEIRERE o REFFH >
VG EEH BRI s WA AECHTHGRERUEGCRE By (R
&) ~#y (R&e) MER > BALTRIATRERARAAE - B EHF 1z

ASD 4k% » FMEGE » 22 RE 2 ASD L v G AU KA 7 A
CHETLT

22 ASD ¥ & ASD
e Ll R e, 2 &
WEHER G @, B

Y
o
1‘%‘3
-,
)

BB B3 E BN ARG R B ARG R R M B R R R 119.7
% 118.1/121.9 MHz A R 14 44T 42 TR » TR M £E AT R L4k -

1.10 3538 FAt

fn bR A o
1.11 RS
1.11.1 EARZFFTRKSR



GAE B B RN BAMEF L% B (Solid-State Cockpit Voice Recorder,
SSCVR » A T #i#% CVR) » B & L-3 Communications 2 3] » #3825 385 5
% S200-0012-00 & 00452 c 3% JE AR5 o4k 5 B 2 B 3eskae 1 - L 30 442
BAdZmT&d BRINAAEERBEL LA 3| ER B A LA~ EREK

GEMETRERTHREHET > 0sk s ® RI4F - CVR FTték 5 A4
123 4~ 11 % (1630:51.1 B £ 1834:02.2 8°) » Gie kAL AR ~ e A ~ K # - i
W R AR T FE - EGPWS £ 44 ~ Rk B4 8 - THEGARBT AL » 7
B AR FRAM 4 32 242 CVR 304 -

.

CVR B§ Bl 1424 ATC (Air Traffic Control) B B & 2R » 48 ro st RAu 41 B 24T
BMEHEFFA > AF CVR $2 ATC B HAEFR W 3 F3R P 05 M A %144 FDR
BB AR > ¥ FDR 704k &% E4%42 (VHF Key) 5#3 CVR %35 8§ B
#% > % FDR B M $2 ATC By M B o (FDR Bf B=ATC BfK-26 £) o

1.11.1.1 CVR #ZEEX &L &

RAF ATR72 MRAv4L B4R4EFMH 1.02.10 & » BEAE A R T RAvd B
BT 5B %L (Warnings) % ~ £ (Cautions) % ~ #3& (Advisories)

% &3 (Information)

i

1. %4 (Warnings) 5%

vAik 4k &9 % 7 % (Continuous Repetitive Chime, CRC) K & £ &% (Master
Warnings ) > MA@ E LK » A/ BLE LR (BEHHE LK) 1 A
BREMMBEERRERIMRMBIEL TR NG IR FEEL s Rk ES

S BFM Rl 4L 0 A ATC B B 2 ZRIE o
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(Stall Warning) ¥A Cricket # &~ ~ B # &5 2% (Autopilot Disengage) ¥A
Cavalry Charge & & & ~ K-F= 2 @F % (Pitch Trim in Motion) ¥ Whooler 5

2. % (Cautions) #%&

e — 33

e 8 A Z T H (Single Chime) » RAAMA BRI E T > 2 GHMAFE 5
EERE > AR B ERAD  URRMBEE LETRARABIR T o5 BR
= (Altitude Alert ) YA C-Chord 2 % & = ~ 8 35 & B #% 77 '& 4% ( Autopilot Capability
Downgrade) YA 3 18 click % & = ~ i 35°F | (4= Interphone Calls) ¥A Door Bell

3. #3% (Advisories)
BEERMABBEIFGER  EUAEREETERTORTHIEMEER T o
4. F 3 (Information)

BREMZERFE > B —REIRARAR T > BOAE ~ X G &EFR

e =
g~ °

A

MR RATIESR A G IR LB > AR E X EGPWS TR g #RAvd B 5 1
R RELEHE 5 4o TTERRAIN AHEAD, TERRAIN AHEAD] % [TERRAIN
AHEAD, PULL UP] % o

4

CVR Sk-F 300 b 7T 9828 2 8 AF 0 B3 JE i R 3 ok i B2 A 280 4 ] 2
M & 4o ek o

1.11.2 RMEAHLES

MK B B RS X RALE A &4k B (Solid-State Flight Data Recorder, SSFDR
VATE B A4 FDR) » B A L-3 Communications 2 8] » #F3% & 5 354 5] &



)

$800-3000-00 £ 00556 *» #% ALK A &4k & KA REF 41 0 36 748 16 B > %
RATEL SR B #5308k 138 AL o FUAE AL » AT RIPMAIREEZ ATR AT
AT B > R B B3R » MU AR O 1 4 B ATC BRI » B
M E¥3% 1.11.1 » FDR BH kLT

AR E KELEAEH M

1741:51 B » % YEH% FDR B4 3048k 5 1832:57 B » 4 YL FDR 431305k o

1749:54 B » @A @) 95 & » T All Gear WOW | 4-# &1 Ground # 4 Air; 1750:08

B¥ » [ AP Engaged | %% & Not Engaged ¥ & Engaged °

® 1750:58 BF » £ % ¥ (Master Warning) #4548 6 # » W AR ETZHE

(Radio Height) & 1,725 "R » %% 143 /2/8F » Muik 144 J2/0F » £ &5 Bk

W PIEAR A B (Power Lever Angle, PLA) 2518 77 B & 73 /& » kA& ¥
M TT 23] B3 K 759 A 714 & o

® 1753:28 By T HEEF LMD 0 £ 1755:06 B 0 2 2ELREES 20
R o

® 175436 BFE 1754:43 B » A B EEHFIERAE S 76 ETHRE 36 £ b4
HEMEREMH > 1754:40 B & 1754:51 8 » 24 842/ (Torque) ® 80% T
MZE 0% EHEIHENH & 96% FTHZE 73% > 25 FHHNL & 95% T % ZE 52%

® 1755:03 BFE 1755:07 BF » A& % NP & 82% TS X 28% » X {2 2 B Itk
NP & 0% °

® 1755:058F & 1755:17 BF» Z B B NH & 73% T ¥ £ 0%5 1755:05 B £ 1756:16
B EBESMNL & 2% THE 3%

}..

CEREL A AE 8 B EGPWS 24168 R ¢

1807:14 B £ 1809:58 B¥ » [Pitch GS Armed] % active °

1807:14 B¥ £ 1809:52 BF » [Roll LOC Armed] & active °

1809:53 B £ 1809:58 BF » [Roll LOC Engaged | & active °

1808:02 BF £ 1808:13 B »  GPWS Status | 5~ # 324k 14 & One Mode Activated *

° &% L [ATR DFDR READING Service Letter. Date: Apr 15/94, REVERSION No.: 3 — Mar 31/6,
SERVICE LETTER No.: ATR72-31-6010 ]
1% pPower Lever Angle, PLA 43 & HMU i P13 A%4% B 2 A B » RIR AR A EEC °
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y 4 |

1

FREALE 211 B/ E 194 72/8F > 5 E 2,710 RTHEZE &K 2,365 R » &
BEZEG 2450 R THEERIK 1,586 R > mAWE (KA 1.8 EXi
E A E 32.7 & 0 1808:07 B » AP Engaged| ® Engaged % % Not Engaged
1808:12 B¥ £ 1808:21 B » 75%;*@1#&,&: PligAt A E o 36 E L E 80 » A
ki d 0% EAE 100% AEIHNH & 73% L E 100% * &5 ik
NL & 53%EFHZE 100% * NP @um 102% % 99%H > %%%tiﬁ}% 415 &
1808:22 BF £ 1811:16 H%c R TI AR AEEILE T3IEE 89 EZXH »
SFHB8ETHRENRE »BAEAERZ 89 E -

EGPWS #2458y & kg =245 S 0 B

1811:17 B¥ & 1811:21 B ~ 1811:47 B A& 1811:49 B¥ £ 1811:53 B » [GPWS
Status | 4% 3.4k 14 & One Mode Activated °

1810:34 BF £ 1811:09 BF » ®ikdy 153 E/BF TIEZE 94 J2/0F » 35 ! 3,158 R
EAHZE3724R o

1811:10 ¥ % 1811:16 B » Figdy 103 &/BF LFZ 125 2/ > S E & 3,721
RTFEZE 3,548 R o

1811:17 B X 1811:53 B » %kt 124 1 2/BF THEE AL 91 2/ > AL ER
= 145 2/8 > HE AL A 3,490 R E 3,994 R » w%z Em AW 2,194 RT
MERIK ISR oGP AS 1.8 ERWERZ2I2E » ARV ERILE 8.5
o MAEWRE 18 BEMMELNE 141 B ARV ELWNE 394 - 5D
Meih PIARAT A AL A 86 EE 90 X M o Bm $1L & 253 EE 262 B XM
g B 21 M/ E 44 J2/HEZ R o

1815:35 & » [ AP Engaged] @ Not Engaged ¥ % Engaged °

1823:12 Bf £ 1823:14 BF » [Roll LOC Armed ] % active » 1823:15 B £ 1827:01
B¥ » TRoll LOC Engaged.| & active© 1823:13 8§ £ 1823:21 B » [ Pitch GS Armed
1 A active * 1823:22 B £ 1827:01 B » [Pitch GS Engaged] & active °
1826:56 B » #AL® 95 & » [All Gear WOW 1 @ Air # 5 Ground °

" Z#A (Roll) >0 : right wing down °



0 ARXRFUMIMAARRERMIHE > TADU Caution Activel &% 27 Xd [
inactive | ¥ 5 Tactivel ® R R&FEFHE 74 4 > kR -

G FHEEILZ EGPWS M H M RATH LB B 1.11-1 A B
1.11-2 > EGPWS 1 & A M Z RAnar P £ B4 B 1.11-3 ©

) ) warning
ﬂ Master Warning (discrete) ” v " ’ “ [
*

All Gear WOW (discrete)
NH Engine 1 (%) 120
NH Engine 2 (%) 80
40
NL Engine 1 (%) 0

NL Engine 2 (%)

*_
all gear on gnd:|
| g
12
8
a4

L

MNuNdO

L L[ L

NP Engine 1 (%)
NP Engine 2 (%)

T,

Torque Engine 1 (%)

i
Torque Engine 2 (%)

PLA Eng 1 (degrees)

5
i

80
70
PLA Eng 2 (degrees) gg
40
30
100 ITT Engine 1 (degs. C) 10
75 | N
50 __._/_ ITT Engine 2 (degs. C) W
25
~ Fuel Flow Engine 1 (Ibs/hr) o
3 . | =
o .
Fuel Flow Engine 2 (lbs/hr) \ —

300
200
100

400 C
Indicated Airspeed (knots) 100

|

700
ggg _//-E:ssure Altitude (feet) 200
P o —150

17:48:56
17:49:41

o
[Ny
-
wn
™~
-

17:41:32
17:51:11
17:52:41
17:53:26
17:54:11
17:54:56
17:55:41
17:56:26

ATC Time (seconds)

B 1.11-1 F¥% 54 R 2 #

2 RALPIFZ R IR B FDR PTaeék L @B E A2 53 o
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One Mode Act}

(O
N W

J \ GPWS Status (discrete) ﬂ m

l AP Engaged (discrete)

Pitch Angle (degs.)

Wind Speed (knots)

Magnetic Heading (degrees)

PLA Eng 2 (degreesj.__r—.__
o~
PLA Eng 2 AIrFASE (degrees)

PLA Eng 1 AIirFASE (degrees)

PLA Eng 1 (degrees)

Indicated Airspeed (knots)
Pressure Altitude (feet)

18:07:20
18:07:59
18:08:38
18:09:55
18:00:34
18:12:30
18:13:09
18:13:48

18:09:16
18:11:13
18:11:52

ATC Time (seconds)

1.11-2 EGPWS 1k %51 Bl 48 B A 5 53

[AP Engaged

" TPLA Eng # AirFASE | % #1442 M 2% FOQA ##% (AirFASE) X PLA #4#2A X > [PLAEng#1 %
FARME ] ATR A3 LM 2 PLA #4 X R 5~ $ A8 %42 A FDR R4 FA4H#3% -




F| 181153
E | 18:11:46

(D 18:11:21
C| 18:11:17

ao00 1 MEBAEZE
e —— WHEHE -
3gon - g
3 b
S 2000 } El h -
._E B
< 1000

18:07:00
18:08:00
18:09:00
18:10:00 +
18:11:00
18:12:00
18:13:00

ATCTime(seconds)

B 1.11-3 EGPWS % &M M Ansr £ 28

112 MEERBEEELH

MR EBMKENERIBEI MEEABE -
1.13 BRERE

SARB R A o
1.14 K%

R A B K KBRS S 2 KA » AR EH et o
1.14.1 XKHBERR

FHBEAK  RELASVAARR 101 55 A3 8 ZHEMBIHREE KR
XD BB H R E (draining manifold) i » L ARk g
AWK/ BBEAE (B 1.14-1 2ED B~ @~ B)) A MRS AR
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Bl 2 BB/ Bk o4 (B 1.14-1 42986 ~ 7)) 8 Bk FES R SED
R ORIFEEREE o

1.14-1 B IE R E KABK R

& ATR &5 TAFARKE 101 5 A 8 £ 10 B A EMBAR R AR
WERLENVERAGZ AL BRI A B HEDE S BIERRELE - R
REBRERE METHUEHBALYXAZRER OEBRIEAREE » LM
FALEIRFE R 4= T o

® RILT AR AR B E RAT KBER IR A R % AR

= - o | W
. ! B ; i
B 1.14-2 METHAALEHEERE KERIFADEE SRR
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1.14.1.1 3 HHRAER

GBS ER AT RN RBA AL ES ~ RRZIEHRRE » Byl
ZER s BRG RRZIR R BRIREEET R R R BwRRE ZHE R
DB Kk B B R R YE R o

B 1.14-6 BB E RO R AR ERAMEEERRY » FRESHRILH
MM 2L BYREQIERABHMABALE s REZRILE IR
WERT IR (B 1146 ZFEDO~-@~6) HHERIA 1 # (B 1.14-6
2IE@D)  RIMERKBEFTEFH S KW ABHREHRATE NN HZEG D

B 1.14-6 AHHIEZ BmEK > DmE %
& 1.14-1 BB 4R HAE

Bk 2 A W S AE 28
©) 2 BE R YRR Bk it
@) X3ty s i &
©) R T K P Bk
@ B EME ~ Foar L A R R PR E R
® PRl 2R B B S BRI RBEAE BK 3
® Bab ko B o g B il
@ TRtk o R
® B 7 BB IR R Bk




© 6,7 IR EH A = A 7k
6,7 T AR b 1B R E 7 b

1.14.1.2 FHEHEE

EBE 6,7 TR AR R A F AR

BT BT E o b R A %
EhRlremgimisye (38 1.14-7) ©

y &
‘£ h/ e

B 1.14-7 6,7 ARG FE E 0

o 8 1.14-8 P77 Bl FAR IR0 5 £ 8 Bk 6,7 SR b /RiA R E > AN B Bk A 1)
B ESssamBT 3 LA A oAl 7 XK F R F & @8 ILA B3k sr £ (3

B 1.14-9) ° ~

B 1.14-8 6,7 7K 8 75 B 3
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1.15 £2EZRZE
ftn Bl kA o
1.16 RREH %
1.16.1 HERITBA S BB ENR ERE

BEFEGAAE DRI R g CE2 LA AZBRERERL
A% B & (Transportation Safety Board, TSB) » % % % 3y % % 3% B P&WC ¥ By $U4T
BRI 0 i TSB 2 R AR AR T/E (FFARMEF MR ) o

sy
2

0

I

\

~—

BEDERB GBI PATE S RIRE > TR T ABRDRE | O BHE
h & TSB &4 R A ZE P&WC B EM &4 54T Bl3K (RXREFMsko) o

Pk ks RA PR RN B T

® SIHUFHERGE | KA BIBMER RS RERK REARZBRIRE] &
ERE 1 RN BMERICE R ERGHACE | BB BHRER L
Z2RY N BMER TEEBEGABCE > Ry LA F 1 B BRE
RENHGREMBEIZADREREIZEHEILER o (5.1 The reported

event was the result of the fracturing of a PT1 blade by fatigue propagation with a




final rupture by tensile overload. The liberated section caused impact damage and
fracture to the remaining PT1 and PT2 blades and vanes. The fatigue initiation
originated from shrinkageporosities adjacently located at the lightening hole on

the pressure and suction walls of the airfoil. )

® S2AHNBBRERTHYLTH » BALERBME (ITD) B ZHA4 - KR
BB B LG LA AR EZ 60T b RARE R B A F
BT o b RFHFRGRABESHERS | KB BHERBGRAREEFAH
CER AT 5 M KA R R R A BT BRI R AR A
# (AGB) #RBEBA T TH > REABERAERET » BRRZBHB5]IR
it A5 A B AR AR K o (5.2 Fretting and fracturing damages of the ITD
retention bolts, the flange of the LPT housing assembly and No. 6 and 7 bearings
vent and scavenge tube assemblies with the holding brackets were caused by
imbalance of the PT rotors. The out of balance condition was initiated by the
fracture of the PTI blade #1 and subsequent turbine blade damages. Fracturing of
the scavenge and vent tubes caused an oil leakage and imbalance of the AGB
static pressure. This generated the reported erratic oil pressure indication and the

trigger of the initial source and ignition for the engine fire nacelle.)

® sS3HUMATIBAMNE = KRIBIT - (5.3 All other adjacent hardware damage

was secondary.)

1.16.2 MR iEH EAK

Z2EAEVARERIEHE (HMU) BEREGIIFRALZER Y » 24
KB 101 57 A 20 B iéﬁéﬁ%#ﬂﬂf&ﬁz‘ﬁt%?ﬂ%?}%ﬁ (Rigging) * AT H 1 #
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® Jfiu#5 T (Flight Operations Manual, FOM )
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® ATR-72 AT M (ATR-72 Airplane Flight Manual, AFM )
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® ATR-72 MAuél B 424EF M (ATR-72 Flight Crew Operating Manual, FCOM )
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® ATR-72 MAu#l B IN4RF M (ATR-72 Flight Crew Training Manual, FCTM )
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® ATR-72 Hi% %% FM (ATR-72 Quick Reference Handbook, QRH)
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® ATR #4425 (ATRS.O.P)
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® MALINERE L F M (Flight Training Management Manual, FTMM ) ©
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1.18.8.2 RABEEHMERF

® ATR FCTMI1-3-1 B IN FLIGHT ENG FIRE #& & %

IN FLIGHT ENG FIRE
OR SEVERE MECHANICAL DAMAGE

PL affected side ... Fl
CL affectedside ... ... FTR THEN FUEL SO
FIRE HANDLE affected side..............._..... ... PULL
® After 10 seconds

FIRST AGENT affectedside.................._ ... DISCH
W If fire after further 30 seconds

SECOND AGENT affected side ... ... DISCH
LAND ASAP
SINGLE ENG OPERATION procedure (2.04) ... APPLY

1.18-7 IN FLIGHT ENG FIRE & & %
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® FOM 7-29 BHATHF ~ kK F48 Bk KB F 42 )7

Chapter: 7
LR M E | Flight Operations Manual |55 2., .on,
Page: 7-29

8. Pilots shall make a cross-check by dual response before actuation of critical controls, including: i)
thrust lever reduction of failed engine; ii) fuel Master/Control switch; iii) fire handle and
extinguisher switch_iv) 1DG Disconnect Switch,

9. Altitude/Speed Selection and Awareness: When ATC provide clearance for altitude/Speed

B 1.18-8 AT I ~ K FHe B KBS 5

® FOM 1143 RAF L EaHNE LT

11.43 Engine Failure
1. One engine failure of an aircraft equipped with two engines
a_Take actions according to FCOM/FTM/SOP.
I b. To declare emergency to ATC unit if unable to control the aircraft. I
c. In principle, notify ATC about single engine operation and land at the nearest suitable
airport as soon as possible.

d. For the convenience of follow-up investigation, the flight crew shall immediately pull Circuit
Breaker and ask ground crew to download CVR and DFDR.

e. For flight safety and flight crew's emotional concerns, the dispatcher shall replace the
cockpit crew who just experienced one engine failure with other crew.

ﬁﬂ

B 1.18-9 FOM 11.4.3 RA T £ L2 IHFNE L2 0¥

® FOMS.5 &3 B 2 A=

2. Distress Message
a. The distress communication shall be conducted only on the authority of the PIC of the
aircraft when grave or imminent danger exists and immediate assistance is required.

8.5.2 Urgency Communication

1. The urgency communications shall be conducted on the authority of the PIC of the aircraft
when crewmembers suspect or worry that the safety of aircraft and (or) passengers might be
affected.

B 1.18-10 FOM 8.5 & # s 5 &l 2= &




AEC — npwmmens

® ALY RUNWAY 10 ILS 1% % i

2

£ 35 &

ABAEN TWT o1 Bas 2502 % 36 /3 O 3% -ILS RWYID

LI'-L%‘I;'HGU:E_IHT #A% 12%: PP ;'l; a8 %1' TAIPEVSONGSHAN AD "rreg"

CHART ELE¥ 14FT ATI® 1574 300 OME PEQUIRED
El2= | El21=20° El27 3¢ El2I7 6 El2I"sn’

— LI T T R I B ) I
mese| < Jngse
20| - 1

—— YORDME — :
ANRLI
12.5 j.?.vn}ﬂ
| 25710°3T"H | #H" 35I"2d°E ]
B
s AP
[+ 4'N 21" SFE2°E
hzge | _nzse
g | 1o
el T
295 .0
25"035a'N " AT

L DME. 1
M35 MZ5
ag’ a6’

2T 04'WM 18" 32'3I6'E
HLE R-—OA1/ABED
« HL 0OMBAGYHLA 0D
WORTAS ——
HOULEING
1148 HL&a
I F kR bl e e P U anii
DB OITANEER AR L LS

[ - -3 HL b

L el s PEESNEE |
MEds| fed 1 opedy | el ST e Tl A e Tl e L L MR Rt
5071 11000 ao

W IARED IFUH
OIREGCT TQ TRAAGK HRE
JUNTO, -.MH'I'M- ﬂlﬁ I.HD HﬂLD
g9
1
1

ar 2" :

AOH EB

THA ELEY 19 !

F -
HH FAOM LK :I] 1 1 1 1 é 1 1 1 1 {I: 1 1 1 1 |5 1 :‘H%Eﬁ.m BOTH LB
y MINIMA {DCA IN FT, ¥IB IN M, OCH IN FT) NOTE:
i :
L CATEGCRY A B [ D
E 0 ™ == ™ 1.A 17001-HIGH BHUILOIMG AT
i FULL | 263087 o090 | 2500, 000 240 | 2500, 0¥ 240 | St pye &40 2.1 NM 2OUTH OF THR 28
o| it prudinl |ALE QUT| 288150240 | 280, 2 ol | B3 o240 | BB owe®D | 2.4 B1GTI-HIGH BUILDING AT
E e | FULL | conpAKi 462 | BOOMO0 42 | BO01000 482 | EODIGOO 482 2 NM SW OF THR 10.
1. 2.CIACLING GNLY AUTHORIZED
B aitnk gradle: |ALE OUT| Soqsnd 462 | SO01800 463 | SOOGND 483 | SOOC00 402 FOR CAT A HELIGOPTERS.
= | TR G
| alhand apah allne gaileri | 7902300 777 | 7R0GA00 777 | TOGR0 77 | TEOADO0 777
E CIACLING THiEysnn s M
= ¥ ua \ > =
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ﬂﬁﬁ.E_ ATR SOP ETTE ;gsmmn
Transdsia Airways ILS APPROACH PAGE 17-1
17. ILS APPROACH
FF FM
- = = R =
“CLEAR FOR ILS APPROACH RUNWAY __
— Check HAV-Seiting — Check NAV-S=Hfing
— Select APF Mode on ADU
“APPROACH MODE ARM™
= Check App Mode Armed
“CHECKED"

[Node:

Arming the APP Mode has 1o De:
1] Te Infercept LOC when the angle is from 07 up to max. P0%f LOC, or specified by ATC
2) G3 distance is within 15 NM [z 8°)

3] LOC distance & within 18 NM

[Nole: Speed 180 ki has 1o be eslablished — Monitor LOC Indicator

before intercepling LOC “LOC ALUVE™ (Manual Flight Onily)

— Check LOC Indicator
“CHECKED™ (Manual Flight Onily)

— Monitor GS Indicator

“GLIDE SLOPE AUVE™ (Manual Flight Only)
— Check G5 Indicator
“CHECKED" (Manual Flight Only)
- When LOC® appears on ADU

“LOC STAR™

— Check LOC* on ADU

— Set Rumwaoy Heading

“RUNWAY HEADING SET™
- Check the unway heoding
“CHECKED"
- When G5* appears on ADU
“GLIDE SLOPE STAR™

- Check GS Armed (G5* on ADU)

= et Missed Approach Alfitude

“MISSED APPROACH ALTITUDE ___ FEET SET™
- Check the Alfitude set on ADU

“CHECKED™
= When LOC is capture [on ADU Star Light Ot}
“LOC CAPTURE™
= Check LOC is capture (on ADU Star Light
Gt
“CHECKED"

B 1.18-12 \x_h?}%?%iILS WIGRAER B

® FCOM 2.02.04 Page 3 7 w#e e -F k 4% i 48 B 3t A

e |ATERAL TRIM with auto-pilot engaged

Trim on ROLL axis is inhibited when there is no RETRIM ROLL request set on ADU.
As there is no auto-trim on both ROLL and YAW axis, it is the pilot duty to maintain
lateral trimming when speed or power is substantially changed.

This is primarily achieved by maintaining the slip indicator (ball) centered by use of
rudder trim.

The autopilot will indicate only roll out of trim.

If "/RETRIM ROLL L(R) WING DN” is displayed on ADU and if the roll trim position is
at a normal setting (< + 1 dot) :

Check and trim first if necessary yaw axis using small input technique.

Monitor the effect on ball for at least 10 seconds before any additional input.

If ADU message is still active when the ball is centered : trim roll axis, monitoring
carefully direction and duration of roll trim input.

However, trim input in the incorrect direction is inhibited.

1.18-13 FCOM 2.02.04 Page 3 7 #14& & F K 1% i 48 B 3L 9A
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® FCOM 2.02.16 EGPWS #: 2 8¢ 3% 2 5

GPWS WARNING

Note : When flying under daylight VMC conditions, should a warning threshold be
deliberately exceeded or encountered due to known specific terrain at certain
locations, the warning may be regarded as cautionary and the approach may be
confinued

A go around shall be initiated in any case if cause of warning cannot be identified
immediately.

Il "WHOOP WHOOP PULL UP” - "TERRAIN TERRAIN” -
"TOO0 LOW TERRAIN”

@ When flight path is safe and GPWS warning ceases :
Decrease pitch attitude and accelerate.

@® When speed above minimum required and V/S positive :
Clean up aircraft as necessary.

1.18-14 FCOM 2.02.16 EGPWS = 2 3¢ 42 5

® FCTM 4.3.4 EGPWS ##3E42 )5

434 EGPWS
EGPWS WARNING AND RECOVERY

When Flying under daylight VMC conditions, should any warning threshold be deliberately encountered
due to known specific terrain at certain locations, the warning may be regarded as a cautionary and
the approach may be continued.

A Go Around shall be initiated in any case if cause of warning cannot be identified immediately.

-  WHOOP WHOOP PULL UP - TERRAIN, TERAINN

— TOO LOW TERRAIN

PF

—  POWer ..o, Ramp
= AP OFF
—  Pitch up to max (approximately 25°)
PM

— Initiate the above procedures immediately when PF fails to execute the maneuver.
When Flight path is safe and GPWS warning ceases:

- Decrease pitch attitude and accelerate.

When speed above minimum required and V/S positive:

— Clean up aircraft as necessary

1.18-15 FCTM 4.3.4EGPWS #i3% 42 )5
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P> AR 72a| NORMAL PROCEDURES 3-07

PAGE: 2 | 020

AFM TAWS

EASA
APPROVED | JuL o8

3.07.01 TERRAIN AWARENESS ALERTING SYSTEM - TAWS
(CONT'D)
3.2. Enhanced modes
- For TCF mode (Terrain Clearance Floor)
= Visual warning : red GPWS lights illuminate
= Aural warning : “TOO LOW Terrain"
- For TAD (Terrain Awareness & Display) mode
= Visual warning : red GPWS lights illuminate

= Aural caution : “Terrain ahead - terrain ahead”
warning : “Terrain ahead - Pull Up"

= EFIS display : confligting terrain in red or yellow.
4 - Operation

- During normal operations GPWS sw should be always set on "NORM”
position and TERR pb must be depressed in.

- In case of emergency conditions GPWS sw and TERR pb may be turned
on "OFF" position. Refer to chapter 4,05, Ditching and forced landing.

- In case of landing in abnormal flaps conditions GPWS sw may be turned
on "OVRD" position, refer to chapter 5.04, flight controls.

- Terrain Awareness Caution. When a terrain awarensss CAUTION
oceurs, verify the aeroplane flight path and correct it if required. If in

immediately initiate and continue a climb that will provide maximum
terrain clearance until all alerts cease. Only vertical manoeuvres are
recommended, unless operating in visual meteorological conditions
(WMC), and/or the pilot determines, based on available information, that
turmning in addition to the vertical escape manoeuvre is a safer course of
action.

- Terrain Awareness Warning. If a terrain awareness WARNING occurs,

Notes

- All modes are inhibited by stall warning.

- Mode 5 is active only when IL52 is tuned on the correct frequency and
gear down.

- GPWS or TERR FAULT illumination indicates that some or all basic or
enhanced modes are lost.

In that case, the remaining alerts must be considered as valid and
taken into account.

- If the WX radar control is selected OFF, no terrain information will be
displayed on the EHSlI and TERR FAULT amber light will be
illuminated.

Ewven in case of a radar failure, select the STBY position.

Mod : 5312 Model : 212 A

1.18-16 AFM 3-07 EGPWS ##3E #2 5
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® FCOM?2.03.17 % € RAEF

!! ) NORMAL PROCEDURES 2.03.17
P1 ‘ 001 l
AR72
FC.O.M. GO AROUND || aPRo8
GO AROUND
PF i :
GOAROUND ... ..t ANNOUNCE
GOAROUNDPBONPLT +2 ... iiiiiiiiiiiiiennn. DEPRESS
Pl + 2 i i ADVANCE TO RAMP
FLAPSONENOTCH ... ..ottt iii i iiieinnaanns CALL
PITCH ATTITUDE . .......... ROTATE TO GO AROUND PITCH ATTITUDE
PNF  FLAPS ... . i iiiiaanans RETRACT ONE NOTCH
NP . CHECK NP = 100%, ADJUST AS NECESSARY
PF I FOLLOW
AP DISCONNECT ALARM . . ..ot it cii e aan CANCEL
SPEED ....... ACCELERATE TO OR MAINTAIN VGA (FCOM 2.02.01 page 4)
PNF @ When positive rate of climb is achieved
POSITWVECUMB ..........cciiiiiiiiiennnnnnn ANNOUNCE
PF GEARUP .. e e COMMAND
PNF @ When climb is established
IDGGEARLEVER .. ... it iiii e eieeinas uP
HDGAAS ..o e SELECT
FLAPS X . o ANNOUNCE
Note : FLAPS X is one noich less than final approach FLAPS seiiing.
GEARUP ............ocien. ANNOUNCE WHEN INDICATED
PITCH /BANKATTITUDES ............ccvniiunnnn MONITOR
SPEED JFUGHTPATH . ... .. .. MONITOR
ENGINESPARAMETERS ... .........covivninnnnn. MONITOR

® TR MAKAT &ik i & B EAR 5

STALL - TAKEOFF CONFIGURATION (Normal Conditions)

FLT PHASE EVENT PF PM
Maintain Horizontal
Flight
IAS 180Kts
1O Data Bugs Set - Retard TQ to 15% [AP OFF) = Adjust TG at PF command
When 1AS = 170 “FLAPS 15" = Varity 1AS
“SPEED CHECK"

-Select Flap 15
= Verily Flap 15 indicated

“FLAPS 15 SET"
- Verify Flapl5
“CHECKED™
Georremain Up - Maintain Horizental Flight
PWR MGT at TO (100%|= Left or Right turn Bank 15 = Select PWR MGT TO at PF command
MNP} — Maintaln ALT

Stall Warning Alert | Simullansously

Crickef and shaker |- Advance PL to Ramp

- Reduce Pitch Attitude

- Wings Level Off

= Maintain ALT within 2100 feet




Br

STALL - LANDING CONFIGURATION (Normal Conditions)

FLT PHASE EVENT PF

P

Maintain Herizental
Flight

IAS 180Kts

Landing Data Bug Set|- Ratard TQ to 208 (AP OFF)
Gear Down
Flaps 30

PWR MGT at MCT
then TO

- Adjust TQ af PF command

= Select ond verity aircraft configuration
at PF command

= Werify 100% RPM

Stall Warning Alert
Cricket and shoker

Simultaneowsly

= Advance FL 1o Ramp

- Reduce Fitch Aftitude

= Wings Level Off [if not)

— Maintain ALT within +100 feet

Stall Alert Vanished

- Retard PL to Notch

“STALL RECOVERED™
= Check PL of Nofch

STALL - CRUISE CONFIGURATION (Normal Conditions)

FLT PHASE EVENT PF

PM

Maintain Horizontal
Flight

IAS 180K1s

PWR MGT at CRZ
TQ 15% — Retard TQ to 15% (AP OFF)

- Maintain Altitude

- Adjust TQ at PF command

Stall Warning Alert
Cricket and shaker

|Simultaneously

— Advance PL 1o Ramp

- Reduce Pitch Atlitude
“FLAPS 15, 100 OVRD"

— Wings Level Off (if not)

— Maintain ALT within £100 feet

— Verify Flap 15
“CHECKED"

=Select Flap 15

“FLAP 15"

- Advance CL to 100 OVRD
“100 OVRD"™

- Verify Flap 15 indicated
“FLAP 15 SET”

1.18-18 R RATK LT

QRH RECOVERY AFTER STALL #2 5

YJ

kiR EEL AR

h

RECOVERY AFTER STALL
or ABNORMAL ROLL CONTROL
R
EONTFROEWHEE]R 8 o bttty Sl iins raes Mt PUSH FIRMLY
m If flaps 0° configuration
ELARS =5ty i i, LB el SR on B bbb neo 0 SN B0 15°
PWR MGT MCT
| CL/PL 100% / MCT
NOTIFY
m If flaps are extended
R G - e MCT
CL/PL .2 00% / MCT
NOTIFY

(DOWN or UP)

Note: this procedure is applicable whatever the LDG GEAR position is

1.18-19 QRH RECOVERY AFTER STALL # /%
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® FOM7-29 *F =42 )5

8.

Filots shall make a cross-check by dual response before actuation of critical controls, including: i)

thrust lever reduction of failed engine; ii) fuel Master/Control switch; iii) fire handle and
extinguisher switch: iv) IDG Disconnect Switch.

Altitude/Speed Selection and Awareness: When ATC provide clearance for altitude/Speed

change, both pilots must confirm cleared altitude/Speed verbally, and then select cleared
altitude/Speed in altitude/Speed selector and cross-check.

10.

Aircraft shall not descend below MSA except for the following situations:

B the visual portion of an instrument approach;

B radar vectors below MSA, MEA, MOCA, MORA (provided constant communication is
maintained with ATC);

B a circling approach; and

B when ATC clears and the pilot accepts a visual approach.

11.

To manage or mitigate potential risks related to the acceptance and maintenance of assigned

altitude, the pilots shall crosscheck that the assigned altitude is above the minimum safety
altitude; make “1000 to go” standard callout if appropriate and required; dual response for ATC
altitude clearance and both physically point to and confirm the new altitude set; report the
cleared flight level on the first contact with ATC, unless specifically requested not to do so by

ATC.

1.18-20 FOM7-29 *F = 42 5

® FOM 7-20 *f =42 5

7.3

Callouts
Call Outs shall not interfere with ATC communications.
To establish CRM, the communications between flight crewmembers shall be based on standard
callouts, rather than using looks.
Except for the flight controls, power levers and deceleration systems, all switches and push
buttons have to be changed or executed by PM under PF command, who is responsibility to
cross check these positions are in the right position while the aircraft is in manual flight.

. All switches and push buttons are set by PF and cross—checked by PM when it is in auto pilot

aperation.

Either auto pilot flight or manual flight; all the appeared flight mode indications (ATR) and FMA
(Airbus) have to be called out and crosschecked by PF or PM according to respective SOPs. Any
deviation or movement of CDI shall be reported by PM and verified by PF.

1.18-21 FOM 7-20 *F = #2 %
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1.18.83 ARM/MEHETHFAREF
ATR 72 TAKE OFF R
TransAsia Alrways
FLT. NO. (1) FROM (2) TO (3) DATE (4)
ATIS Wiim: (4 |TOW: (9) coRTdm |seo. fe
(5) oOBJTQ: (7) |Vi1: (10) 14——2.5
G e
RTOTQ: (8) |VR:  (11) S (15)
Va2: (12) 28——1
vmLBo | #7709
o =
Norm: - -
(13)
Icing: N-1

ltem Description Item Description

(1) Write the flight number (%) Write the TOW read on the Load & Trim
sheet and compare with (&) W lim.

(2) Write the ICAO departure airport code (10) Write V1 read on the RTOW chart if taking
off on a limiting runway; or in the QRH,
according to actual TOW, if the runway is
ML.

(3) Write the ICAO arrival airport code. (11) Write VR read on the RTOW chart if taking
off on a limiting runway: or in the QRH,
according to actual TOW, if the runway is
ML.

(4) Write the present date. (12) Write V2 read on the RTOW chart if taking
off on a limiting runway; or in the GRH,
according to actual TOW, if the runway is
ML.

(5) Write ATIS data. (13) Value found in QRH:

Norm: VmLB 0 (white bug)
Icing: YmLB 0 (red bug)

(&) Write the lowest value of all limitation. (14) Write the acceleration altitude for
takeoff.

(7] Write the objective torque read in the (15) Write the single engine procedure read

QRH according to the OAT and pressure on the RTOW chart.
altitude.

(8) Write the reserve takeoff torque read in (18) Write runway in use for takeoff.

the QRH according to the OAT and
pressure alfitude.

1.18-22  ATR 72 A & & HF
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ATR 72 LANDING AL
TransAsia Airwaye
DESTINATION (1) ALT (2) ALTERNATE (3) ALT (4)
R - _—
ATIS Wiim : (6) Lw: Acc: (15)
GATQ: (7) FLAPS: (11)
5 1.1 VAPP:
i ( ) VMCA: (8) NO WIND ( 1 2)
| (16)
vGa: (9) VAPP: (13)
VmLBO ,
Norm:
CIVATAN
Icing: [ !
ng } GA ]

Item Description Item Description

)] Write the flight number (10) Write the calculated LDG weight and
compare with (6) W lim.

(2) Write the destination airport elevation. (11) Write the flaps setting for landing.

(3) Write the ICAO alternate airport code. (12) Write the value of VAPP no wind read in
the QRH (on the final approach speed
line)

(4) Write the alternate airport elevation. (13) Write the value of VAPP=VAPP no wind +
wind factor.

(5) Write the ATIS data. (14) Value found in QRH:

Norm: VmLB 0 (white bug)
Icing: VmLB 0 (red bug)

(6) Write the limiting weight for landing. (15) Write the acceleration altitude for the
go-around procedure.

(7) Write the value of GATQ read in the QRH. | (16) Draw the first segment of the GA
procedure (first heading, first altitude, first
turn)

(8) Write the value read on the QRH (17) Write the runway in use on the
destination airport.

(%) Write the value of VGA.

1.18-23 ATR 72 %3 & HF




46000 LB

Speeds Normal Icing
NONTI:;«,\:IIETI:)I; T V1=VR 109 17
3 V2 m 121
FLAPS 15
FINAL TAKE-OFF 1= e
(Flaps 0) | (Flap 15)
DRIFT DOWN "
VmLB 136 (Flaps 15)
MINI EN ROUTE Fopstl i
(Flaps 0)
FINAL VmHB 108 17
APPROACH (Flaps 30)
GO-AROUND VGA 113 122

ATR72-500 (ENG: PW 127F/127M BOOST OFF)

1.18-24 ATR 72 SPEED CARD

1.18.8.4 ATR Technical Note

ATR # KB 102 5 1 A 8 B &4 ATR Technical Directorate Technical Note

DT/F-88/13 » 4w M4kt o
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2.1 #BEHH

WA E M ER B4
® LEHEBHRRFHRIELENTAKERRA ;
® i PFAm A K dLdm BEH ok B A4
o HERAR LA B A B B M AA
211 ZBEHRAFHRIEKERRA

RM%k 6 Z P&RWC ERZ B IMALERE TR ERER 2R E 1 BB
W TFEREE  BTEEAERRIT FHERFEILE (FE2.1-1)°

B 2.1-1 BiREZXE 18I BIBER

AR 1IN E R BT R d 2R R k| B 378 X E T #HM4% (Scanning
Electron Microscope, SEM) # % 8~ » ¥k Brd Z B AR A & (Dendritic
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Solidification Pattern) » J& B A4 B A2 & & 16X HEIL4F & (B 2.1-2) s A& K42
#SEM LB 2.1-2 A 3B » T MAR G R SR R AR
WAER D RERMEM A IS Rk T @4 B 2.1-3 FEHT T 1R
¥ R B2 @ SEM #1539 B AR Bl R & S SRR 2 SR EE R BT d 2 LR -
BhREA® BAaFRER BE | REHL B EKRE T HABBEHOR -

Esz_%%H M ® 1%

D4181 20.0kV 12.2mm x1.00k SE

B 213 BSEBRELERETE

M EBRBIE 1 FRR2EZIRZ 1L BHBETERAB R PR H4
BTRAZ ERABBBENERBBT TERMAREE  BRELCH 1 &EH I HH




ER S ERBRBIHE S ITT BB BB RET A - 25 B T 959 1~ T4
BRETHRBEELES BOHRBRBHEBETREE 67T RWARE FETHA IR
EZ 67 R RS E RA AT At AAXRTEHMAAIBRE RS A
BIEARETE > (FEE 1.14-7 A 1.14-8) 5 6 ~ 7 Fo bRl 88 R & i B By 24K o
BEE ARG FRAKRIFHBRIGE A EREE (B 1.149) °

Bl 1.14-5 28 1.14-6 87 > 6~ 7 /R & i B £ B ) sx B o & R A B B 14
ERFEREGETE 67 HE RS HFE R EEL 67 AT R OM

W BEFWMAKEAI ZRSBRFHEEE @B AE » SR BHEEE
HRBEAR K s AR LRI KL FUR LB HEKERALRERA
10057 AZE 10 A4M » BL8 3 B4 3 AARKEA PWC 127 B E S K KE
ERAF i d & KAFXAESEMARE 10157 A & P&WC 5 H #147 1.18.1
AR EREE | WER BB Z AR REKEEE -

212 P54 A K fEER B K%

& 1.18.2 A BEFL AMM % 76-11 #p - & BB B A% 11548 & 7> NOTCH 4=
B A P B BB By HMU W P4z 41 AR A B B 75° Hipsedn
Bl E B 90% ; AF i F1F4a 4 £ RAMP Ae4s4% B Z i PR Z B » HMU 3 P42 %] 3¢
FAEBE 88° » HAmsE i B T £ 100%: H B E B A8 W P F4m %] B 4L E  NOTCH
% RAMP A B 5327 677 A 81° XMzl B » G2 BE oA BN G eRicé
BBAZT » S RBERREEE AL EERRI > IARKERFH L EE)
BhERE B BTG FRIEERA L EREI RAMP 42 8 > L8 i%kin
SEHBP IR R 3E 100% » ARBFEZEINE S » BB B T 2R R AP
% e I+ 5 & )

R1162 AHBE I HERARBNALER » FEL2RALE VAERZ B M E

15 9 A ITT BB 8 A BT L8 A B 8H [TT A 1753:59 ¥ 782°C THZE 1754:00 ¥ Z 206°C
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MEAEREREEMFRAERY  THREERBRAE RGN FMRIEE
NOTCH 3 RAMP 1% & > HMU 24| Z 8 SRR E 2 R A 2 I b hF » 2
BEILEAETRENREE > B AR BB RARIEEN 5 /R 1.11.2 FDR F4H4
T A% EGPWS #4745 1811:17 BF & 1811:53 sy M 15 %) 3 Kk » BA B T #
1811:37 BFAF A - Fytkih Pl F- M 4 240 & 75 HMU i FidE4]i247 89° 1% & - 1R3F
FDR EAtHET » FRHEIIRIES 1% AERAIATHEMEHE  LHE
1811:59 B§ . 23 A4z AR » Bk B G RAF A B kb Pl F45 » 4% HMU Wiz
FRATA A 87 B 90° XM EH o BRI E AN 90%E 93%ZH
& P F AR £ A E RAMP {2 B 0 » B Hkin e ) REEA AL M B /A
IRATIE HMU b P4 5] 32 A7 B B 20 P 540 A AR € Bl F X R X & R B 4-#7 4
wo BN IR R E A AT 0 LR E AR A R 3T R 4K

o

213 BEHBRUAESEEEE ) HEH A%

RE 1.6-2 2% PWI27F B A $) %8| :XE % F 41 (Engine Test Run Data) » #2
TEBERBEHEBZREERE LR BEABRBEFAITEDERR GRS S
(Reserve Take Off, RTO) #|3X » B 7 X AMK EH#HE T4 £ (Engine
Electronic Control, EEC) R Bt & M M » kPl F4 2445 100%1 & » ARk
SIS B o HTHPIE B SRR B E  ERA PRWC B EZ ECTM #
B BEANEDEITT F 4 BHRLH > BHE A THRARMERSH > TR
BREHMMERTRRI ; ABRERRET s ZEIERITT A E TR AFTH
NE o wEH NG EPT 54554 NOTCH A2 8 » B RimsEdn & 90% » i3
S ITT 14 o

B EEAE AR R LB RERT » RIERZXAHFZREN - #E» XE
Wi s Be A I 5 F RI » AL BN 8] R HAT R I rde s kB B Eikn
BB 995 H 6 AMZEATHMAL s 555 A 7 BAFIFHEIHEAK » 2L RTO
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@El@3$%%%%$&$&%iﬁ 14 4EAZ ECTM B FH -
28 SR B B S S B AP fE HE S B ETHEmERABEEZE R -

b ERTIE » ARIFF AT AL — R RTO By BlXEA B8+ > A58 57 ik e
B % o FHAZMEIEZ RTO H A/ AIXA ECTM A BEHELE R EF » &
RREFRTP » HHEERZ IR B £5%H 2 RAMP RAUIEEE K P&RWC EW
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2.2 RABRESHT

ZIEMERALL B R BT S BATERMERZIIA T FIar 72 IR E R
EFHEY > BERATRMABARRT G DIEMEY B IBRHRZIHE » S5
TARRFHRAMAME E A0 o

$5Aﬁuﬁﬁﬁﬁwﬁ%$mﬁ%$&%%&k?mﬁ‘?%%%%%‘
RAL = EARYE S ILS WA ~ A S HIE1E - EGPWS ~ R 824 ~ 2 RIUEHE ~
RAITEERAE TR FREUSE RMRAB FRES %

221 HomEokERAE

CVR % FDR A#H# 5 1754:12 8 » MRAvl B A3 A B By A FIAE > 1754:39
BEAF A B Bk P T4 (PL) M ERE (Flight Idle) 428 » 1755:04 B A4S £ B $)
IR AR F4e (CL) WK EA%E4x B % d P M BT (FTR THEN FUEL SO) » 1755:48
42 fire handle * 1756:51 8 » MRAv4 B #4805 — (MR KE > 67 &R ERHF =
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8% K > T A IN FLIGHT ENG FIRE memory items ° CVR At #7 » RAL4 8
#AT memory items B » ALE TR MALLA BIBE T TAG 5 R B IATHA S
B o R AR ZAER IR K AL T H#AT 0 24 3 4 19 B M AT T F 5 #U4T memory items
B o ARATL B JBAESS R EF AR UK 0 2%]°F ™ TMemo Items] * CVR B4+ A4
AL B A AR B AEZR R F ] o

AL 4 5\ ft B A 3R 6 R A2 7 AT memory items 3 FATH P ~ BRKFAA A
KR F FRALP 0 A8 LAERAT ™ 0 TR HMICEREFH » KRS
HAE TR o

222 BEARAELE

F UM RAA BB S ARG B o 5 S B R B AR BRI
ARBEABGEKREGHARRGERM > TRAEET LR o

S EBBRAMAEKSE 10 5L 4 (ICAO ANNEX 10)  Aeronautical
Telecommunications Volume 11 * #7422 3R 8 2K T &0tk -

a) Distress: a condition of being threatened by serious and/or imminent danger and of
requiring immediate assistance.

b) Urgency: a condition concerning the safety of an aircraft or other vehicle, or of

some person on board or within sight, but which does not require immediate
assistance.

RIZLFLFOM 1143 (B 1.18-9) » RMF EL2HREEIRHRA  LEIKT
— B R AR ER IR BaE B H T EMRIL HIKFOM 8.5
(B 1.18-10) &¥HMRZANRTH > §RAMME ¥ JLﬁﬂéa‘%‘z&/éKLﬂ%zﬁ@a@@mt
RERERGBRE > M EEL BB » B4 23R E (MAYDAY) %.?ﬂ“wfz
MRAIRBERIECRER/AREORATRTIPEN B REAET LA
(PAN-PAN) ©

LRI RAAE B 7AFHAE » A ASB NO:101-048/0 FE R/~ 2Bsm¥EH -
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6.01.06 - CALIBRATION SPEED AND ALTITUDE

CRUISE

No correction to be applied on altitude.

Correction to be appliedon speed - AV =IAS - CAS =2 kt

TAKE OFF — APPROACH — LANDING

The following graphs give the correction to be applied when flaps are extended.

2.2-5 Stall Speed
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o

TAKE-OFF — GO AROUND (FLAPS 15)
SPEED CORRECTION
STAND BY SOURCE ERROR
V=IAS - CAS
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CVR ¥4 &

CVR Transcript

RDO : Radio transmission from occurrence aircraft

CAM : Cockpit area microphone voice or sound source

INT : Interphone
-1 : Voice identified as captain
-2 : Voice identified as first officer
-3 : Voice identified as flight attendant
TWR : Taipei tower
APP : Taipei approach
ACC : Taipei area control center
OD : Company operation
... ¢ Unintelligible
() :Remarks or translation
* : Communication not related to operation / expletive words
hh'” | mm ss Source Context
08 | 30 | 51.1 (CVR 328k Bl45)
transasia five one five runway one zero wind zero five zero
09 48 559 | TWR degrees one knots cleared for tZke off
09 49 01.5 | RDO-2 [runway one zero cleared for take off transasia five one five
09 | 49 | 036 | CAM2 ) AR — 1R T AL AR A Rl 98,18 before take off checklist
completed
09 49 12.9 | CAM-2 [runway clear
09 49 20.0 | RDO-2 |transasia five one five rolling
09 49 | 21.6 | TWR |five one five roger
09 49 | 243 | CAM-1 |#F ready
09 49 | 25.2 | CAM-2 |check
09 49 | 26.0 | CAM-1 |go
09 | 49 | 272 | CAM |Gl & #iriR 5 AR
09 49 | 28.2 | CAM-2 |a-t-p-c-s on
09 49 29.4 | CAM-1 |check

75 A 24 A#ERZ CVR ¥4 > CVR B M b ATC B 18 255 # » ¥4 ATC 49 #-iF B4R & Bl 5 R 84 - sLiR
AZ CVR HH 2 ATC HH R & -




AEC — np=wmens

hh'” | mm SS Source Context

09 49 30.1 | CAM-2 |notch

09 49 32.7 | CAM-2 |power set engine instrument check

09 49 34.4 | CAM-1 |check

09 49 35.2 | CAM-2 |normal

09 49 38.9 | CAM-2 |seventy knots

09 49 40.2 | CAM-1 [you have control

09 49 40.9 | CAM-2 |1 have control sir

09 49 51.4 | CAM-1 |v-one v-r

09 49 52.5 | CAM-2 |rotate

09 49 | 554 | CAM |(gustlock 3% A &)

09 49 56.6 | CAM-1 |positive climb

09 49 57.7 | CAM-2 |gears up yaw damper on

09 49 57.9 | CAM-1 |gears up yaw damper on check

09 50 02.1 | CAM-2 |auto pilot on

09 50 05.8 | CAM-1 |er autopilot engage

09 50 08.1 | CAM-2 |check

09 | 50 | 13.9 | CAM |(pitch trim 7F By 5 4)

09 50 22.8 | CAM-1 B =

09 50 264 | TWR tragsasia five one five contact taipei approach one one niner
decimal seven

09 50 29.7 | RDO-1 |one nineteen seven good day tranasia five one five

09 | 50 | 324 |CAM-1 |@E 4w@n

09 | 50 | 342 | CAM |#r(/R8 43R5

09 50 37.3 | CAM-2 |check

09 | 50 | 52.3 | CAM-2 | &R fsR %)

09 | 50 | 52.9 | CAM |(pitch trim 1F By 5 %)

09 50 55.6 | CAM-2 |white bug

09 50 56.4 | CAM-1 |flap zero

09 50 57.7 | CAM-2 |climb sequencing after takeoff checklist

09 50 57.8 | CAM |(single chime)

09 | 50 | 57.9 | CAM |(pitch trim 7F By 5 %)

09 50 58.3 | CAM [(continuously repetitive chime £ 0951:02.8)

09 | 51 | 01.4 | CAM-1 |i2 B R &

09 | 51 | 033 |[CAM-1|¥—TF &A

09 | 51 | 043 |CAM-2 |28 A F4FH




Bfigk— CVR IMHEE

hh'” | mm SS Source Context

09 51 09.1 | CAM-1 #5457

09 51 09.7 | CAM-2 |47

09 | 51 | 10.5 |CAM-1 [3& L8 B4t/ E

09 | 51 | 112 | CAM-2 ¥ &AM EG G AR etk

09 | 51 | 144 |CAM-1 |34 71

09 51 152 | CAM-2 ["&*FT

09 | 51 | 163 |CAM-1 |&BEFEET &KMEHKT

09 | 51 | 18.0 |CAM-2 |&KAAEZABRER

09 | 51 | 24.1 |CAM-1 % &AREH

09 | 51 | 252 |CAM-2 |# =

09 51 25.8 | APP ([transasia five one five taipei approach

09 51 284 | RDO-1 taipe?i approach transasia five one five muzha two quebec
leaving two thousand tree
transasia five one five taipei approach radar contact taipei

09 31 33.6 | APP g-n-h one zero zero five clinrl)b an(rl)rinaintain eight thousand ’

09 51 411 | RDO-1 climb and maintain eight thousand one zero zero five transasia
five one five

09 | 51 | 443 |CAM-2 |/\T ZIFRAZA set thank you

09 52 03.1 APP [transasia five one five confirm final altitude eight thousand

09 52 08.0 | RDO-1 |er affirm

09 | 52 | 103 |CAM-2 |#

09 52 11.2 | RDO-2 |affirmative

09 52 12.3 | APP |[thank you

09 | 52 | 13.7 | CAM-1 BRI BRAFAR$ A

09 | 52 | 152 |CAM-2 |&R¥#HFNT KREH ZHkRs

09 52 19.1 | CAM-1 &

09 | 52 | 196 [CAM-2 |B2RET % &

09 | 52 | 22.6 | CAM-2 [f&— BT fedF— 26

09 52 26.3 | CAM-1 |47
after take off gears up flaps zero climb auto taxi lights

09 52 27.3 | CAM-1 |anti-icing not required seat belt standby bleed flow high after
takeoff complete

09 52 50.3 | CAM-2 |...

09 | 53 | 12.0 | CAM-1 |&M T & @18

09 53 13.9 | CAM-2 |houlong

09 53 27.6 | CAM |(continuously repetitive chime)




AEC — np=wmens

hh!” | mm SS Source Context
09 | 53 | 32.8 | CAM-1 |[fR# @7

09 53 33.6 | CAM |(continuously repetitive chime)

09 | 53 | 33.7 |CAM-1 |H#)E

09 | 53 | 40.0 |CAM-1|5—T BHZAEEEETR

09 | 53 | 45.0 |CAM-1|%"F AR ERT

09 | 53 | 47.1 |CAM-=2 |"& A —%

09 53 473 | CAM |(continuously repetitive chime)

09 | 53 | 49.3 | CAM-1 [/£™ #JE% H4 & engine oil FIAIARME A flight control
09 | 53 | 524 |CAM-2 [#

09 | 53 | 54.1 |[CAM-1 |8 £E&—T

09 | 53 | 55.0 | CAM-2 |%F

09 | 53 | 563 |CAM-1 |2 A —1M% k&R

09 | 53 | 594 |CAM-2 |¥—T gears up flap zero climb

09 | 54 | 01.8 | CAM-1 |Z 44"

09 54 02.6 | CAM |(continuously repetitive chime)

09 | 54 | 02.8 |CAM=2 |BEXART

09 | 54 | 04.1 |CAM-1|%F F—T%

09 54 05.8 | CAM [(continuously repetitive chime)

09 54 05.9 | APP |[transasia five one five direct houlong
09 54 08.8 | RDO-1 |direct houlong transasia five one five
09 54 10.8 | CAM-2 |houlong

09 54 11.5 | CAM [(continuously repetitive chime)

09 | 54 | 12.6 | CAM-2 |"TJEZ 2 A MAT CEEEALHETRT
09 | 54 | 14.1 |CAM-1 [ok engine one % #F4F4F4F

09 | 54 | 145 | CAM [(single chime)

09 | 54 | 157 |CAM-2 |#

09 | 54 | 179 |CAM-1|% #FF—T%

09 54 18.6 | CAM |(continuously repetitive chime)

09 | 54 | 21.5 |CAM-2 |[AA2Ak. ..

09 | 54 | 223 |CAM-=2 |%F

09 | 54 | 225 |CAM-1|¥—TF

09 | 54 | 247 |CAM-1|.f#TFTAT™H

09 54 30.9 | CAM [(continuously repetitive chime)

09 | 54 | 31.1 |CAM-2 |Biefad& &

09 | 54 | 32.6 | CAM-1 [#F ok 4F #HAMkde RFALRMFFFE vector




Bfigk— CVR IMHEE

hh'” | mm SS Source Context

09 | 54 | 39.4 | CAM-2 [BI4Mh

09 | 54 | 40.5 | CAM-1 [BI4Mh

09 54 41.0 | CAM |(continuously repetitive chime)

09 54 437 | RDO-2 taipei approach transasia five one five we have a mechanical
problem request radar vector to er songshan

09 54 52.0 | APP |transasia five one five confirm mechanical problem

09 54 54.6 | RDO-2 |affirmative

09 54 557 | APP ‘Fransasia five one five roger fly heading two tree zero vector to
i-I-s runway one zero final approach course number tree

09 | 55 | 03.0 | CAM |(5] F4#i& THAEL)

09 55 04.3 | RDO-2 |heading two tree zero number tree transasia five one five

09 55 05.0 | CAM |(continuously repetitive chime)

09 | 55 | 09.4 | CAM-1 [ K477

09 55 10.0 | CAM-2 |47

09 55 10.6 | CAM-1 [T9ARE B T T

09 | 55 | 10.7 | CAM-2 [BAMEMRK  ARfEeRiE

09 | 55 | 12.4 |CAM-1|AFHM T %

09 55 13.5 | CAM-2 |47

09 55 14.6 | APP [transasia five one five do you need any ground support

09 55 18.0 | CAM-1 |er no need

09 55 19.2 | RDO-2 |we don’t need thank you

09 55 20.6 | APP |good roger

09 55 21.5 | CAM-1 %

09 55 23.2 | CAM-1 |[in flight engine fire checklist

09 55 32.1 APP |transasia five one five maintain six thousand

09 55 35.6 | RDO-2 |maintain six thousand transasia five one five

09 55 | 37.1 | CAM-1 |#F altitude hold

09 | 55 | 38.0 |CAM-2 |5~

09 | 55 | 39.3 | CAM-1 |>~T please

09 | 55 | 41.5 |CAM-2 |~ T

09 55 479 | CAM-1 (fire handle

09 55 48.6 | CAM-2 |pull

09 | 55 | 53.9 |CAM-1 |2 HIZEZAMOELUTE

09 55 57.9 | CAM-2 |%F

09 55 58.6 | CAM-1 |#F




AEC — np=wmens

hh'” | mm SS Source Context
09 | 56 | 03.0 |CAM-1|%—% H—%F
09 | 56 | 04.8 | CAM-2 |#tiz R
09 56 | 05.9 | CAM-1 [%F in flight engine fire
09 56 07.3 | CAM-2 [%F
09 | 56 | 07.9 | CAM-1 |E &) E#)
09 | 56 | 10.5 | CAM-2 |4 #)igfH
09 56 12.2 | CAM-1 [in flight engine fire
in flight engine fire or severe mechanical damage
09 56 18.5 | CAM-2 |power lever % #% flight idle flight idle check condition lever
affected side feather then shut off % i#% feather then shut off
09 | 56 | 31.6 | CAM-1 |¥f
fire handle Z£3#% pull K& THEA%k ARE £ &
09 | 56 | 320 |CAM2 i muy
09 | 56 | 43.5 |[CAM-1|™ "9 4F ok timing"™ ¥ &X+#é
09 | 56 | 47.8 | CAM-2 | &R &7 R KM E
09 56 49.8 | CAM-1 AT 7
09 56 51.5 | CAM-2 |%F
09 56 59.6 | CAM-1 |aileron mistrim
09 | 57 | 014 |CAM-=2 |AR&E =+
09 57 02.6 | CAM-1 |timing in thirty seconds %t
09 57 11.9 | APP |transasia five one five turn right heading two seven zero
09 57 16.6 | CAM-1 |flight heading two seven zero okay
09 57 18.8 | RDO-1 |turn right heading two seven zero transasia five one five
09 57 21.7 | CAM-2 | W43 R
09 57 | 24.0 | APP |transasia five one five turn right heading two seven zero
09 57 28.1 | RDO-2 |turn right heading two seven zero
09 57 28.2 | CAM-1 |turn right
09 | 57 | 314 | CAM-2 |A%& &R single engine operation procedure %%
09 | 57 | 364 | CAM-1 [er ¥
09 57 36.5 | CAM-2 |#F
09 | 57 | 36.6 | CAM-1|#&1i23% in flight engine fire @AAMT T
09 | 57 | 385 |CAM-=2 ¥ =+#7T
09 | 57 | 39.9 | CAM-1|=+H&&E & w™
09 | 57 | 41.0 |CAM-2 [#
09 | 57 | 41.6 | CAM-1 |%F &MIF—T agenttwo A& E EZE—TRAE




Bfigk— CVR IMHEE

hh'” | mm SS Source Context

09 | 57 | 48.6 | CAM |(B % BB AR EE)

09 | 57 | 48,9 |CAM-1%F F—T

09 57 | 49.9 | CAM-2 [#F

09 | 57 | 527 | CAM |(8 &5 ARrs A4

09 | 57 | 56.5 |CAM-1 % H=H% ird¢

09 57 58.6 | CAM-2 |%F

09 | 57 | 595 |CAM-1 |2z €dEm M fTTH

09 | 58 | 03.0 |CAM-2 %

09 58 04.0 | CAM-1 [#F =+#2 TAITTH

09 58 05.8 | CAM-2 [#F 4% 4k single engine operation procedure

09 58 08.8 | CAM-1 [¥18A42ia 8 in flight 8 /& E eh H— R F 14

09 58 12.8 | CAM-2 |er %F

09 | 58 | 13.2 | CAM-1 | A &MA EA Gk T
power lever Z % flight idle condition lever % % feather then

09 | 58 | 144 | CAM-2 |shut off fire handle Z£3i% pull 42 B R T A&+ 448 first
agent discharge 7 =+ 4/ A% second agent discharge 7

09 58 29.7 | CAM-1 |check

09 58 | 30.6 | CAM-2 |%& %% land as soon as possible © &3 K FE 5] T =l

09 | 58 | 34.6 |CAM-1 |#

09 | 58 | 34.9 | CAM-2 |A# single engine operation procedure — 25X g

09 58 38.7 | CAM-1 |yes
single engine operation procedure land as soon as possible &

09 58 42.6 | CAM-2 |4 as soon possible power management take off if necessary
A m-c-t

09 58 50.1 | CAM-1 |yes

09 | 58 | 50.5 | CAM-2 | AR &ML ZHAE m-c-t

09 58 53.5 | CAM-1 |okay ready

09 | ss | 552 |cama gofz}\fﬁ fuel pump affected side off er £ &9 fuel pump

09 | 58 | 572 | CAM |(5] % #2423 84

09 58 | 57.9 | CAM |(interphone % %)

09 59 02.4 | CAM-1 |okay

09 | 59 | 02.8 | INT-3 [&F &AL

09 59 05.1 | INT-1 [*77

09 59 059 | INT-3 &

09 | 59 | 06.7 | INT-1 |ARAB&AT6g 24 Bk A 26 P4




AEC — np=wmens

hh!” | mm SS Source Context
09 | 59 | 094 | INT-3 |[& REZALEAFET

09 | 59 | 11.1 | INT-1 |FTAF—TREREAR

09 | 59 | 134 | INT-3 |& "&"%

09 | 59 | 143 | INT-1 [A#%%R HMALEELEERLGEE
09 | 59 | 17.9 | INT-3 |¥F % 4F

09 59 | 20.1 | INT-1 [3t2 FFAHREHCEIERET AAHMAE
09 | 59 | 244 | INT-3 [#4F4F A4S RASPEAR

09 | 59 | 27.8 | INT-1 |fR3tL#&E

09 | 59 | 284 | INT-3 |AshEIAE

09 | 59 | 29.7 | INT-1 |AsPEIAE

09 | 59 | 30.3 | INT-3 |& okay ¥

09 59 | 31.3 | INT-1 [%F #H#

09 | 59 | 345 |CAM-2 |3EF AN fuel pump £ i% #Rld7
09 | 59 | 382 |CAM-2 |4 L%

09 | 59 | 40.4 | CAM-1 |okay #f

09 | 59 | 41.8 | CAM-2 |Ml4# A% d-c generator

09 | 59 | 43.8 | CAM-1 [fRAMK

09 59 | 443 | CAM-2 |#4F d-c generator £i% B¢

09 | 59 | 46.6 | CAM-1 ¥t

09 | 59 | 47.0 |CAM-=2 |47 A& ac-w £ HMIE acw AT
09 | 59 | 51.7 | CAM-1 |¥F

09 | 59 | 52.6 | CAM-2 |A#% pack Z£i% M7

09 59 55.7 | CAM-1 |okay check

09 | 59 | 56.5 | CAM-2 |bleed Z% % B3¢

09 | 59 | 583 |CAM-1 |#

09 | 59 | 59.9 | CAM-2 |er a-p-m A& € off

10 | 00 | 03.1 |CAM-1 |

10 | 00 | 04.8 | CAM-2 |tcas t-a only

10 | 00 | 06.8 | CAM-1 |t-a only

10 | 00 | 08.6 | CAM-2 |t-a only

10 | 00 | 09.3 | CAM-1 |¥F

10 00 11.0 | CAM-2 |oil pressure on failed engine monitor
10 | 00 | 13.6 | CAM-2 |oil pressure 3./t &35 K

10 | 00 | 15.8 | CAM-1 |¥F failed engine iz

10 00 | 163 |CAM-2 |%F %




Bfigk— CVR IMHEE

hh'” | mm SS Source Context

10 00 17.3 | CAM-1 [#F

10 00 | 18.2 | CAM-2 | A A icing condition

10 00 20.1 | CAM-1 |yes

0 | oo | 208 |camo |B# &fﬁﬁ&iﬁﬁ%)&f%? PTAT R R A8 E
during a flight a positive oil pressure has been noted

10 00 | 29.8 | CAM-1 [#F
on the failed engine notice available period of time

10 | 00 | 30.3 | CAM-2 |maintenance must be informed o34 RZ R HEZA HFik
BA R 9 3E B3R M@ 69 788 maintenance 3%

10 00 | 44.1 | CAM-1 |2

10 | 00 | 442 | CAM-2 |A%K A B125E oil pressure LEIHBEXT FFZ

10 | 00 | 47.2 | CAM-1 |58
monitor fuel balance A% fuel balance B & T2 &M H L

10 00 ) 478 | CAM-2 HEETRZETT 55

10 00 52.4 | CAM-1 |%F

10 | 00 | 52.6 | CAM-2 %72 &A% 1B i1 &9 balance

10 00 54.6 | CAM-1 |yes
er fuel cross feed * %% 4F approach maxima approach

10 | 00 | 55.3 | CAM-2 |slope for steep er slope approach &4k £ B Z A K&K
B B A

10 01 07.3 | CAM-1 |yes

10 | 01 | 07.7 | CAM-2 |#RM8 slope bleed not affected off X B #F

10 | 01 | 14.6 |CAM-1 |#

10 0l 151 | CAM-2 ﬁﬂﬁté EiEEH er T AAEH bleed AR ARK
fet % 89
taipei approach broadcasting songshan information sierra

10 01 20.5 | APP |visibility four thousand five hundred meters with light
thunderstorm and rain

10 | 01 | 24.1 | CAM-1 [ EG IR AdeC

10 | 01 | 26.0 |CAM-2 |[#F A&

10 01 28.2 | CAM-1 |condition lever
& 458 A one hundred percent overridle A& er

10 01| 29.1 1 CAM-=2 approach speed 8935 &AM A Fed — 26—

10 01 39.2 | CAM-1 |yes

10 01 39.5 | CAM-2 | v-m-c-a

10 | 01 | 40.8 |CAM-1 [*F &—TF

10 01 414 |CAM-2 [T wE<w




AEC — np=wmens

hh'” | mm SS Source Context

10 | 01 | 434 |CAM-1 |BZE—FEARLE B KEA

10 01 457 | CAM-2 |B- T

10 | 01 | 47.0 | CAM-1 [check AA# T #

0 | o1 | 478 | camz trgi;*ﬁﬁ%i@%ﬁu BERLEAL=TANE &ME=TE
10 01 55.4 | CAM-1 [¥F

10 | 01 | 56.0 |CAM-2 |—& &5

10 01 56.9 | CAM-1 |okay

10 | 01 | 574 | CAM-2 |PTARM B IAR AT E Lo

10 | 02 | 01.0 [CAM-1 %

10 | 02 | 07.3 | CAM-1 |& AR s-0-c 3

10 | 02 | 103 |CAM=2 |[FiA —BRIAH HAAHKE #—8 1L

10 | 02 | 12.2 | CAM-1 |okay %F #4789

10 02 19.2 | RDO-1 [s-o-c ¥ A 2 A

10 02 25.5 | CAM-2 |A& &

10 | 02 | 264 |CAM-1 |¥—TF

10 02 29.2 OD |MA#A 2L BFHH

10 | 02 | 341 |RDO-1 %k AZAEEBEHEARME REeRDRLEF
10 | 02 | 418 | OD |erer &%3f% =+ Wit bay confirm e-t-a

10 02 | 46.2 | APP |transasia five one five turn right heading zero tree zero
10 02 49.8 | RDO-2 |turn right heading zero tree zero transasia five one five
10 02 53.1 | RDO-1 |standby

10 | 02 | 58.0 | CAM [(interphone % %)

10 | 02 | 59.5 | INT-3 |%&%

10 03 00.1 | INT-1 [¥&

10 | 03 | 00.8 | INT-3 "B % HRERIETHEL

10 | 03 | 03.0 | INT-1 [# & RF—T RLRETFTL

10 03 05.8 | INT-3 [¥F #F +F JFH#H

10 | 03 | 064 | INT-1 |ok 3

10 03 10.7 | CAM-2 ["&

10 03 13.9 APP [transasia five one five descend and maintain tree thousand
10 03 17.3 | RDO-2 |descend and maintain tree thousand transasia five one five
10 03 17.8 | RDO-1 [s-o-c ¥ A 2 A

10 | 03 | 227 | OD [*#3

10 03 244 | RDO-1 |e-t-a K& Z LA 24




Bfigk— CVR IMHEE

hh'” | mm SS Source Context
10 | 03 | 28.0 | OD |%ZA%y sk eyikin
10 | 03 | 33.8 | RDO-1 |fire
10 | 03 | 344 | OD |fire #°5
10 | 03 | 38.1 | RDO-1 |¥t#9
10 | 03 | 424 | RDO-1 |—3%
10 | 03 | 443 | OD |—#ifeiE
10 | 03 | 45.8 | RDO-1 |okay
10 | 03 | 482 |CAM-2 |[ARZEMTHR=F HdhidiF=:"
10 | 03 | 52.1 |CAM-1 |¥F
R BRREME ARBEHRAEZ ELREEEHA
10 ] 03 | 564 |CAM2 | Fx i & A48 6030 PR £35) fightidle
10 | 04 | 06.6 | CAM-1|#¥ 45 thank you
10 | 04 | 08.0 | CAM-2 |*&
10 | 04 | 09.3 |CAM-1|%F BRTRTEE—T
10 | 04 | 11.6 | CAM-2 |*T A"
sk MRk KEE LB KRALREE AT
10 04 1121 CAM-T st simsninsp
10 | 04 | 26.1 |CAM-2 |¥F &MFRrLHpEH BRAFIHEFHRFET
10 | 04 | 277 | CAM-1 |%#F P X RBEH
10 | 04 | 30.5 | CAM-2 |%F
10 | 04 | 31.0 |CAM-1|%F AREFIKREZAFZ ALLLH
10 | 04 | 33.9 |CAM-2 |
10 04 | 341 | CAM-1 E’%i?ﬁﬁf’d’&éﬁ Elzchgnic problem so we have to back to
songshan airport #tig Ak T
10 | 04 | 40.7 | CAM-2 |¥F AR 3% B B AR 2 58 R A 3R %
10 | 04 | 44.1 |CAM-1 |B¥F 4R#t3L +2o48 K& T oL bk %Ki F14F
10 | 04 | 48.0 |CAM-2 |¥F XR#+2&%
10 | 04 | 51.7 | CAM-1 | &MERMETT &M clear cap
10 | 04 | 543 | CAM-=2 |¥F
10 | 04 | 56.6 | CAM-2 |R& & p-a—TF
10 | 04 | 583 |CAM-1 |¥F 2 p-a
10 | 05 | 01.1 | CAM-1 |fRsk3t—tndr e HMOBRAFMAT
ikt Bkt Fr 2L &Fzﬁv”’#ﬁ&ﬁ w74
w0 | os | o072 | pas &ﬁﬂi%ﬁﬂ%ﬁa‘%ﬁﬂé MAE ARk e

% % ﬁﬂ&ﬁhﬁm&%$% MK, B R E )
Td FAFAMA T BB TR FEAREKRFER




AEC — np=wmens

hh'” | mm SS Source Context
2k BKERABNIET HHPBHEHE

10 | 05 | 357 | CAM-1 [#F2R  &AV4) i-l-s i35 RAIA]—4F

10 05 40.0 | CAM-2 %

10 | 05 | 40.6 | CAM-1 [#F 145 #ARRR RN

10 | 05 | 424 |CAM-2 |##

10 | 05 | 42.8 |CAM-1 WF&M% R&EH 45 HREEREET

10 05 453 | CAM-2 |47

10 05 477 | CAM [(interphone 5 %)

10 05 49.5 | INT-1 "’

10 | 05 | 49.9 | INT-3 |"REFF M —TABERMA F LML %

10 | 05 | 537 | INT-1 A &EE REL K KMALEKH L/ ERFETY

10 05 | 57.3 | INT-3 |okay %F 4F ##H

10 05 58.1 | INT-1 |okay #a#
ladies and gentlemen good afternoon this is first officer
speaking and we have a now er have a left engine problem and
we er already solved all the problems and we’ll request radar

10 06 0171 PA-2 vector back i,o songshan airpI:)rt and we will be la?lding after
ten minutes and please follow the er er crew staff instruction
and thank you for your cooperation
transasia five one five one two mile from airport turn right
heading zero seven zero descend and maintain two thousand

10 06 165 APP eight lglundred until established on localizer cleared i-I-s
runway one zero approach
turn right heading zero seven zero maintain two thousand eight

10 06 | 27.5 | RDO-1 |hundred until established localizer cleared i-l-s runway one
zero approach transasia five one five

10 | 06 | 37.0 | CAM |[(REARTHEE)

10 06 384 | CAM-1 R\

10 06 39.8 | CAM-1 |%F

10 06 40.2 | CAM-2 |%F

10 06 40.8 | CAM-2 |descend and approach check

10 | 06 | 41.8 | CAM-1 |#F3

10 06 42.1 |CAM-2 [p-a &7

10 06 43.0 | CAM-1 |completed

10 | 06 | 43.9 | CAM-2 |c-cas 3t 1F engine fire #F roger AT A LM AT

10 | 06 | 459 | CAM-1 |errecall 3£4F engine fire %F




Bfigk— CVR IMHEE

hh'” | mm SS Source Context
10 | 06 | 49.4 | CAM |(BERTHEE)
10 | 06 | 49.8 | CAM-2 |landing data bug @@ %+
10 06 51.1 | CAM-1 |set
10 | 06 | 51.7 | CAM-2 |[RI/LA W =45 55
10 06 54.6 | CAM-1 |
10 | 06 | 58.0 | CAM |(seat beltsign % %)
10 | 06 | 58.0 | CAM |(BIZ&E¥%3b)5 54
10 06 58.1 | CAM-2 |right side set
10 06 59.3 | CAM-2 |altimeter A iR R A
10 07 01.5 | CAM-1 |4 iFliF A
10 07 | 025 | cam-2 |8° ar(?und E;orque — & cabin altitude check normal landing
elevation %
10 07 07.5 | CAM-1 #F
10 | 07 | 08.0 | CAM-2 |antiicing B ] & &%
10 | 07 | 102 |CAM-1 |~ &%
Sk 1% seat belt on approach briefing i A& IR Z Al — AR &
lo | 07 |10 |CAM2L\ iy eRRaEE
10 | 07 | 11.5 | PA-3 |(BAk4H)
10 07 15.7 APP |transasia five one five contact tower one one eight decimal one
10 07 19.1 | RDO-1 |eighteen one good day transasia five one five
10 | 07 | 21.7 | CAM-1 |* wind wind shear &/ kX
10 | 07 | 244 |CAM-2 &
10 07 247 | CAM [(single chime)
10 | 07 | 25.6 |CAM-1 | M A& CEHT
10 07 27.7 | CAM-2 &
10 | 07 | 30.6 | CAM |[(BMERTHEE)
10 07 30.6 | CAM-1 |wind shear & J# X
10 07 329 | CAM-2 |FR#tde3| 56 T AT &
10 | 07 | 341 |CAM-1 |7 #
songshan tower good good good afternoon transasia five one
10 07 36.0 | RDO-2 ﬁvegand we’ll intirceptglocaligzer now
10 | 07 | 39.8 | CAM |[(BERTHE)
transasia five one five songshan tower runway one zero wind
10 07 | 45.6 | TWR |[tree zero zero degree niner knots q-n-h one zero zero five
continue approach
10 07 54.7 | RDO-2 |continue approach runway one zero one zero zero five




AEC — np=wmens

hh'” | mm SS Source Context
transasia five one five

10 07 58.2 | CAM |[(single chime)

10 | 08 | 002 | CAM-2 | EHARRAE LZRKE

10 08 01.0 | CAM-1 [¥F #F

10 08 01.6 | CAM |terrain ahead terrain ahead

10 08 03.0 | CAM-2 "% terrain
transasia five one five confirm establish on final you are two

10 08 05.1°) TWR miles left off course ’

10 | 08 | 07.6 | CAM (B8 %y B ik A )

10 08 08.9 | CAM |terrain ahead pull up

10 08 10.7 | CAM |(single chime)

10 08 11.6 | CAM |terrain ahead pull up

10 | 08 | 12.3 |CAM-2 |&i#kn bk

10 | 08 | 132 |CAM-1 @& —TF

10 08 13.8 | RDO-2 |transasia five one five we are correcting now

10 08 14.5 | CAM |[(two single chimes)
transasia five one five climb and maintain five thousand due to

10 08 16.6 | TWR ([terrain 1 say again climb and maintain five thousand due to
terrain and contact one one niner decimal seven

10 08 19.8 | CAM |(3 clicks %)

10 08 26.4 | RDO-2 [five thousand one one niner seven transasia five one one five

10 08 29.4 | TWR [transasia five one one five cancel approach clearance

10 | 08 | 317 | CAM |(FHAR%E)

10 08 32.2 | RDO-2 |cancel approach clearance transasia five one one five

10 | 08 | 340 | CAM |[(FPAR%E)

10 | 08 | 349 | CAM [ EHHHE)

10 | 08 | 365 | CAM |#(ik &9

10 08 413 | RDO-2 ta%pei. approach transasia five one five on your frequency
climbing five thousand now

10 | 08 | 41.8 | CAM |(FHAA%E)

10 08 474 | APP transasi§ five one five roger expedite reaching five thousand
for terrain

10 08 51.7 | RDO-2 |expedite reaching five thousand request radar vector

10 08 546 | APP tral?sas.ia five one five roger me.tintain v-f-r expedite climb and
maintain five thousand for terrain

10 | 08 | 54.6 | CAM |(FHAR%E)




Bfigk— CVR IMHEE

hh'” | mm SS Source Context
10 08 55.7 | CAM |(two single chime)
10 | 08 | 59.1 | CAM |(RHAR%E)
10 | 08 | 59.8 | CAM |(REA#%E)
10 09 00.5 | CAM |[(single chime)
10 09 00.7 | RDO-2 |climb and maintain five thousand transasia five one five
10 | 09 | 0.1 | PA-3 |(BA/&4E)
10 09 02.8 | CAM |[(two single chime)
10 | 09 | 03.4 |CAM-1 |##b™ &M% % S
10 | 09 | 047 |CAM-2 |[AA sk &AM v-fr F EERIFAE B3 ELRSGT
10 09 05.0 | CAM |(3 clicks % %)
10 | 09 | 082 | CAM [(F9ARE)
10 09 08.9 | CAM |[(single chime)
10 | 09 | 08.4 |CAM-1 |¥ okay #F
10 09 09.3 | CAM-2 ["&
10 | 09 | 10.1 | CAM-1 |RMMREES IR
10 09 11.7 | CAM |(single chime)
10 09 12.8 | APP |transasia five one five confirm you are climbing
10 | 09 | 134 | CAM |(pitch trim 1F &y A %)
10 09 15.5 | RDO-2 |we are climbing now
10 09 16.8 | CAM |(single chime)
10 09 18.2 APP |roger transasia five one five climb and maintain five thousand
10 09 22.2 | RDO-2 |climb and maintain five thousand transasia five one five
10 09 24.6 | CAM |(single chime)
10 | 09 | 30.5 |CAM-1|¥—T%&
10 09 31.4 | CAM-2 |#F
10 | 09 | 333 |CAM-1 |* &E®IEAERT * X% AAA
10 09 344 | CAM |[(single chime)
10 09 40.8 | CAM |(single chime)
10 09 46.3 | CAM |(single chime)
10 | 09 | 50.6 | CAM |(pitch trim 1F &y & %)
10 09 53.1 | CAM |(3 clicks & %)
10 09 54.0 | CAM |((single chime)
10 | 09 | 56.5 | CAM-2 |localizer capture &4e & B K 37
10 | 09 | 58.6 |CAM-1 [¥F SRleeiiiir
10 09 59.5 | APP |transasia five one five can you maintain visual
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hh'” | mm SS Source Context
10 10 01.5 | CAM [(single chime)
10 10 02.5 | CAM-1 |affirm
10 10 03.9 | RDO-2 |affirmative transasia five one five
roger maintain visual and climb and maintain five thousand
10 10 057 APP no%v your altitude is still two thousand eight hundred
10 10 11.3 | RDO-2 [we are correcting transasia five one five
10 10 129 | CAM |[(single chime)
10 | 10 | 23.5 | CAM [(R#BEEAEE
10 10 24.1 | CAM [(single chime)
10 10 279 | CAM [(single chime)
10 10 | 29.8 | CAM |(1 click 3 %)
10 | 10 | 30.1 | CAM |(CRAKE)
10 10 30.4 | CAM |[(single chime)
10 10 33.6 | APP |AE1RZ1RFE
10 | 10 | 355 | RDO-2 | B AT&M AR F3h5
10 | 10 | 37.1 | CAM [(R#EEREE)
10 10 38.0 | CAM |(single chime)
10 | 10 | 38.7 | APP |[HEFFMROGZEA R HleFHH
10 | 10 | 419 | CAM |[(Ri#kEZEEE)
10 | 10 | 42.0 |CAM-1 BRE=TF
10 | 10 | 422 | RDO-2 | B AT =
10 10 42.7 | CAM |(single chime)
10 | 10 | 435 | APP |89 FHRFHF A RHEZ TR TR E
10 10 | 44.6 | CAM |(single chime)
10 | 10 | 46.7 | CAM |[(FPAR%E)
10 | 10 | 47.1 | CAM |(RHAA%E)
10 10 474 | CAM |(single chime)
10 | 10 | 47.9 | RDO-2 [¥F ##H MEAF KM ZZHE HH
10 | 10 | 48.1 | CAM |(FRAKE)
10 10 | 483 | CAM |(single chime)
10 10 | 51.8 | APP [roger AR—3LAR—3R K89 mva & 2@ TN\
10 | 10 | 55.8 | RDO-2 [#F ##H
10 10 56.5 | CAM |[(single chime)
10 | 10 | 57.0 | CAM |(CRAKE)
10 10 574 | CAM |(single chime)




B ER—
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hh'” | mm SS Source Context
10 10 | 574 | APP | AZARTVUHEEHZEFBAG
10 11 | 009 | RDO-2 LB W AMET RELET
10 | 11 | 02.7 |CAM-1 |’&

10 11 | 039 | APP [#¥LA X & roger

10 | 11 | 06.0 | CAM |(%ik %% B %)

10 11 | 074 |CAM-1 |* #F—T F—T7

10 | 11 | 13.0 | CAM-=2 |¥F

10 11 | 13.7 |CAM-1 R ¥ =F—T

10 | 11 | 147 | CAM-=2 |¥F

10 11 | 153 | APP | A 2 ARTAZE AR
10 11 16.8 | CAM |[terrain ahead terrain ahead

10 11 19.5 | RDO-2 [fX &)l EZ F &

10 | 11 | 197 | CAM |(kikZE A4

10 | 11 | 20.1 | CAM |(kik & E%)

10 11 | 21.0 | APP |&#)

10 11 | 222 | RDO-2 |Ya3 Ml & A3 4 4405

10 11 | 247 | APP |k #8) L84z

10 11 | 27.3 | RDO-2 |&#ixd #HH

10 | 11 | 285 | CAM (kiR EZE A4

10 11 | 288 | APP |ZlfeFHE| 5 FEHEM@TAN
10 11 | 29.0 | CAM [(stick shaker 2 %)

10 | 11 | 342 | RDO-2 |%F

10 | 11 | 343 | CAM |[(RikEEEE)

10 | 11 | 352 | CAM |(kikE&H4E)

10 | 11 | 37.1 |CAM-1 |& A ...

10 11 | 39.1 | CAM-1 | — T4 14F

10 | 11 | 394 |CAM-2 | B &%

10 11 | 402 | CAM-1 7%

10 | 11 | 403 | CAM |(KikE&EE)

10 | 11 | 419 |CAM=2 |2 &

10 11 | 43.0 |CAM-1 [¥—TF ¥—T

10 | 11 | 451 | CAM |(CRHAA%)

10 11 46.0 | CAM |terrain terrain pull up

10 11 | 46.5 |CAM-1 xR BE—TFHRA—T

10 11 49.0 | CAM ([terrain ahead pull up terrain ahead pull up
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hh!” | mm SS Source Context

10 11 | 49.1 |CAM-2 |'M... &#& Ak

10 11 | 52.9 |CAM-1 |[£i%5

10 | 11 | 53.7 |[CAM-2 |[B&HA LR

10 | 11 | 543 | CAM-1 |[%F454F

0 | 11 | sas | app ﬁéﬁé%/z\ﬁﬁ"\é@ ag%%amgﬁéﬂaf%ﬁ%%ﬂ&?ﬁ
ARG RIFEERZRFAET

10 12 01.6 | CAM |bank angle bank angle

10 | 12 | 02.8 | CAM |(single chime)

10 | 12 | 03.5 | RDO-2 |#dk KM AMELESE B LB TP

10 | 12 | 03.7 | CAM |CRHAA%)

10 12 04.1 | CAM |(single chime)

10 | 12 | 065 |CAM-1 |FHREH KA AR ENKET

10 12 | 09.1 | RDO-2 | B a7 A 2| 3 K

10 | 12 | 10.5 | CAM-1 |¥F& B A8 & B A2

10 12 | 105 | APP |BARZH AT

10 12 | 113 |CAM-1 BF TR &R/FT TAT AR EKTT

10 12 | 17.6 |CAM-1 |BEIEAKTT TUAT

10 | 12 | 20.7 | CAM-1 |&MRIAx A8 &R = F

10 | 12 | 22.7 | CAM-2 |AIA & R3kig

10 | 12 | 36.5 | CAM-1 |AIAlek &R IRAR A

10 12 | 39.9 | CAM-1 |z &,

10 12 | 409 | APP |[AEAZAZL

10 | 12 | 434 | RDO-2 |RF#HAL

10 12 | 449 | APP |[HMENRAAZER=Z T LRI T F

10 | 12 | 47.8 |CAM-1 |¥ # #

10 | 12 | 48.0 | CAM [(BERTHE)

10 12 | 48.6 | RDO-2 |49

10 12 | 494 | APP |#F roger
BERZBFEARMGESEHGLTAMTEREF S

10 12 >6.2 | APP localizer & A 4% | °%

10 13 | 03.7 | CAM-1 |¥T#%#

10 13 | 04.6 | RDO-2 |#89 A XEERRAF 75 E @

10 13 | 059 | CAM |(mERTEE)

10 13 | 08.7 | APP |.%F%

10 | 13 | 13.8 | CAM [(BERTHE)




Bfigk— CVR IMHEE

hh'” | mm SS Source Context
10 13 | 167 | APP | E A XA & confirm 31 5 E w-F st
10 13 | 19.1 | CAM-1 |#f
10 | 13 | 19.3 | RDO-2 | 489
10 13 | 21.1 | APP |REFEHETHELOTAAY
10 13 | 243 | RDO-2 |7 B #T.E f£ Jfe
10 13 259 | APP |roger
10 | 13 | 47.5 | CAM-1 |23 K& & vector 17
10 | 13 | 492 | CAM-2 |%F
10 13 | 521 | RDO2 :i’; taipei approach A 2 A BLARTUAFEIERT
0 | 13 500! app ;%;;;ﬁﬁﬁfn;a FRIBAR B R A O TN RRTAFE
10 14 | 03.6 | RDO-2 |#F#9
10 14 | 03.5 | CAM |(pitch trim 1F 3y 5 %)
10 14 | 219 |CAM-1 |5 — T
10 | 14 | 22.8 |CAM-2 |¥F
10 14 | 31.1 | CAM-1 |#& 1148 & check —TF
10 | 14 | 32.1 |CAM-2 |%F
10 | 14 | 33.1 | CAM-1 |[B & 2 NR
10 14 | 343 | CAM-2 |89 ZRANFH
10 14 | 352 | CAM-1 | & ™ &MRS S
10 | 14 | 36.8 |CAM-2 &R
10 | 14 | 373 | CAM-1 |RZ%E
10 | 14 | 42.1 | CAM-=2 | B RERRMIR L~ ARA L1507
10 | 14 | 448 |CAM-1 |4 >R
10 | 14 | 449 |CAM-=2 |REF @B LTHE RiE HEE BHEER
10 14 48.5 APP [transasia five one five confirm now level five thousand
10 14 | 49.1 | CAM-1 ¥
10 | 14 | 51.7 | CAM-2 |’E
10 14 52.8 | RDO-2 |four thousand nine
roger transasia five one five fly heading two two zero vector to
10 14 >4.1 APP i-li runway one zero final app};oach CO%JISC
10 | 15 | 02.7 | RDO-2 |confirm left turn
10 15 | 040 | APP (HEAZA KEHRARTAAENE B A EALTIL
10 | 15 | 06.7 |CAM-1 | B EBEE




AEC — np=wmens

hh!” | mm SS Source Context
10 | 15 | 09.2 | RDO-2 | &% kA& S 8AH MR
10 | 15 | 122 | CAM [(R#EEEE)
10 15 | 12.4 | CAM |(stick shaker & %)
10 15 | 13.8 | CAM-2 | & &5 ELARHE
10 15 | 15.6 | CAM-1 |[&#FH
10 | 15 | 16.1 | CAM-2 ["E77
R AR M AE B ERMETREZRL A2 s
10 15 | 16.6 | CAM-1 ) B 4 %o 16 A Ho IS wH B
10 15 | 23.5 | RDO-2 |"& taipei approach % £ A B3 B &M A& Hibk g a5
10 5 | 203 | app igﬁZﬁiﬁuﬁﬁmﬁ mvac & A AT LA 5] £ 3
10 | 15 | 356 |CAM-1 |%F £#% %4
10 15 | 35.7 | RDO-2 |TTAR KAk A el RiE KR RIREE A R 3
10 15 | 393 | APP | A Z AR jr 4 #H AR
10 | 15 | 42.0 | CAM |(pitch trim F ) 3 %)
10 15 | 423 | RDO-2 | £ RAFEER LA
10 15 | 432 |CAM-1 [¥F #H#HRAR
10 | 15 | 443 |CAM-2 |RAR
10 15 | 462 | CAM-1 |RAR AT E
10 | 15 | 47.2 | CAM-2 |check
10 15 47.8 | CAM-1 |white bug flaps zero
10 15 48.8 | CAM-2 |flaps
10 | 15 | 51.6 | CAM |(single chime)
10 15 | 542 | CAM-1 |8 % 0 A B &
10 15 | 56.0 | CAM-2 [s£& loop
10 15 | 574 | CAM-1 ["R & K14
10 15 | 582 | APP | E A X B M localizer ¥ A LT
10 | 16 | 05.5 | CAM-1 |Z M4 &M A% — K&
10 16 | 07.3 | RDO-2 |"& &AM A K — K455
10 16 | 09.4 | APP [#789
10 | 16 | 49.9 | CAM-1 |2 24 = &
10 | 16 | 51.5 | CAM-2 |¥F
10 16 52.8 | CAM-1 |flaps zero
10 16 54.8 | CAM-1 |#F cruise checklist
10 16 | 56.3 | CAM-2 |ARsLBLT after take off checklist gears down flap zero power




Bfigk— CVR IMHEE

hh'” | mm sS Source Context
management climb and mode X/ m-c-t &AM E B %
condition lever —i% Z4F 893 £ auto A taxi lights off]
anti-icing not required seat belts on bleed off on and high after
takeoff check cruise checklist power management 171 [ & 4%,
MEEHEA m-ct FHEET

10 17 21.3 | CAM-1 |check

10 | 17 | 214 | CAM-2 |# E— & £+ 7% take off check cruise checklist completed sir

10 17 | 24.7 | CAM-1 |thank you

10 17 | 25.2 | CAM-2 |hey

10 | 34 | 02.2 (CVR 728k # k)
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fusk — SHERIRER

Mék= FHARMEFHE

; = B ik
B B FUHEE R | (=
17 | 49:54 e R Al 3 262 123
50:08 B ) BBk E) 635 118
50:58 R T ELEHY 1,854 143
53:28 BAAR T ELERRED 4,971 141
53:45 AL B & T Ml BB Ak 5,299 142
54:00 EEBMITT G —# = 782°C T £ 206C 5,568 143
54:37 Je B Ey M P T 4R E Flight Idle 42 8 6,203 143
54:437 | @B EBEGERAGERATRBRMAEFTLEEINE 6.314 143
R AR i3 ’
54:55.7 | 2kiiIp 2R F iG] FAAAIAT 10 018 LS #H 6,278 145
56:18.5 | MeAv4l B F45#47 QRH X TN FLIGHT ENG FIRE J 6,274 144
2R
56:49.8 | EBB BER LB HEKE —HRKE 6,274 144
57:48 SEEE B MRk e BB 6,278 138
57:56.5 | BB BEE L B HEE Bk KE 6,215 143
58:44 SEBE B EHAY A B E 5 6,248 144

58:46.2 | MR AL 4 B B 4 4T QRH X [ SINGLE ENG| 6,249 144
OPERATION | #2 /%

18 02:34.1 | EEE Bl f 8 EEEE P CHZAAR £ B Ik A FIRAE | 6,241 154
A5 R AT

03:33.8 | EBE B EZ 5 d H L4 P 0K RE [Fire 6,242 154
05:07.2 | S ES BEITF LERER 5,261 181
06:01.7 | 3| B8 B AT R LEAREIE 4,622 173

06:16.5 | 2V 2L fndhIEHy 12 2 8L TA#EALE | 4,451 174
070 & ~ TH&REF 2800 RO EAIMB LA CILSE
(Localizer) 3RI% ~ 3F 7 10 %38 LS #¥5 )

07:14 EERBMAGERZIEHFEX (APP Mode) #% | 3,623 196

(Armed)
07:21.7 | EE5 B &+ *wind wind shear i & X | 3,466 197
07:30.6 | EE5t B & =~ [wind shear &8 K | 3,259 190

08:02 EGPWS £4 5% » B5 A2 ¢ terrain ahead terrain | 2,710 209

ahead | 35§ %%

08:05.1 | LE2HAMAZMLTHMBEGE  BREZER | 2,582 211
AR

08:07 MRALL B AR R 8 ) B 5k 2,540 209




%’iﬂi‘.’v

MRMBBAERS

. = B i
B ] AR R | (2
18 | 08:08.9 | HEEAEA B K [terrain ahead pull up| 335 £ 4 2,493 199
08:14 MALM BAF A % m Pl F44 8 Flight Idle £ % | 2,369 198
Take off (Notch) 4% &
08:16.6 | A3 248 ;ﬂfk}f\%ﬁ% 5,000 R B ARFE | 2,335 192
%%&&éﬂﬁ%/ﬁiz\ R
08:29.4 | A2 szh GARIE T 2,340 178
08:47.4 | &3k BT AR R E 5,000 R 2,356 174
08:51.7 | &l %‘;%t;é%:‘ms PFREFEINE 2,263 178
08:54.6 | ki EEEF Jﬁ%ﬁ‘\% B AL RAL AR R AR | 2,186 179
5,000 R &5 K
09:12.8 zﬁb:‘\%z:‘ﬁ Fis‘ia‘fk/—%% E e F 1,956 181
09:13 SIS ERG THRE 1,954 Ri& M4 et 1,954 184
09:21 mméﬂ,a%ys%‘ém‘wb P15 #% B Take-off (Notch) # | 2,077 172
% Go Around 1% &
09:53 Z A% A ) (Capture ) A0 #%35%5 £ & T 4% & (Localizer) | 2,980 149
e
09:59 Bl EAAE A BB EIGHEX (APP Mode) A% 3,031 137
09:59.5 | 2k 2R MEZE T ERRITEA 3,031 137
10:02.5 | & &E5 B =& T LA A 3,019 141
10:23.5 | kR ELEHF 3,012 142
10:37.1 | Rk EE 3,249 148
10:38.7 | 2hkinGERRA M AMAE T LR T 3,183 147
10:41.9 sb\li‘ﬁ'—éi@; 3,273 145
10:43.5 | 2k 2E 5B )E 5,000 RALELF TETFEI§ 3,256 134
10:479 | S| EBRBFREEEZZNE 3,353 128
10:51.8 | 2k 2EE#ZE B MVA 5 & 5 4,800 R 3,435 137
10:56 AL B AR E AP A E 15 BB 3,519 123
10:57.4 | 23k 2R M ZAE L GHET REE B A 3,576 122
11:00.9 | & E5 BEE i€ dakRED A 3,605 115
11:06 R EE K 3,741 103
11:153 | 2k AR ZEETTEEIRS 3,583 114
11:17 EGPWS # 4 B X &% » BEBMLHE E lNerrain ahead | 3,521 124
terrain ahead ] 355 %% » %M A A 1.8 K ML
11:19.7 | kR EE &K F 3,514 125
11:22 X LR 3,540 130
11:242 | 23652 RAZEL BES 3,602 116
18 | 11:26 MBS k2 3,661 110
11:285 | kR EEHH 3,771 102




BUsk— SHMERIRER

; = B w ik
B ] e R | (=
11:29 G AERKRZ 272 B BEARH 3,822 102
11:34.3 | xR ZELHFH 3,969 91
11:352 | kR EEHH 3,980 102
11:40.3 | kR ZELEHFH 3,878 108
11:46 & B AR A B [terrain terrain pull up ) &5 %% 3,638 130

11:49 & 5484 3 Tterrain ahead pull up terrain ahead pull up | 3,579 145

25 ok
1 FBEEL

12:01.6 | BB:A % & bank angle bank angle| #5& %4 » %M | 3,924 102
EWEIE 513 K

12:06.5 | EBB B &5 B AKEKT 3,848 122
14:42 ZAk R FTiA # 5,009 R 5,009 123
14:54.1 | 2852 EH 5] LHZBIUTA LK 1098 E LS £ | 5,105 121
&
15:35 AL B F A58 8 By B 5 5,242 127
23:12 RALLL B A8 A B BERZ BIGHE X (APP Mode) 3,241 162
23:15 GBI £ A TG AR 3,229 147
23:22 IR E TR Ak 3,227 170

26:56 G 205 114
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5B, Mo, 217663

BULLETIN INDEX LOCATOR
72-50-01 / 72-50-11 / 72-53-00

TURBOPAOP ENGINE
FIRST STAGE POWVER TURBINE BLADE - INSPECTION OF

MODEL APPLICATION
PW118, PW118A, PW1186, PW1198, PW1eC, PW120, PW120A, PW121, PWI21A, PW123,

PWA23B, PW123C, PW123a0, PIW123E, PW123AF, PN 248, PWA25B, P28, PWI128A, PW12T,
PW127B, PW12TD, PWAETE, PW12TF, PWA2ETG, PW1ETH, PW127, PW1ETM

Commercial Support Progmam Mo: 1003455

Campliance: CATEGORY 3.8

Summary: A shrinkage porosity condition in excess of mepection limitz has been identified on
some first stage Power Turbine (PT) blades. PEWC has identiied the potentially
aftectad bladss and recommends the replacament of thess blades at different intanvals
based on the sbaarved condition.

Mar 1342008 PW100-72-21766
Ravision Mo 3: Aug 152008 Cover Sheet
Do Gladl Sadee 50 & ANy 1028000 Otk 1450-647-0000
HELP DESK dnimagens o UNCT beEOE-Rs-6000 L N kT
Toll fres afwre avaiebie (S0 GGERHEED " Ederanna Aooess (R Bep Sie i W pe.ca
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Thie Bulkebn confsang propose s’ infersion of Pred & Whiney Canada Com ("PEWET], which
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Fram & Weansy Ganada Com
1000, M=o Pratt & Whitney Canada
a0l 1] G = o i

I;::'.l«;:lﬁqﬁ.:— Cansds ME 14 3

15 August 2008

PEWC 5.6. No. 21766R3

REVISION TRANSMITTAL SHEET
TURBOFROP ENGINE MODEL PW100

SUBJECT: Pratt & Whiltney Canada Service Bulletin Mo, PAW100-72-21786, Aev. No. 3, dated Aug
16/2008 (PEWC 3. B, Mo, 21786R3) FIAST STAGE POWER TURBINE BLADE -
INSPECTION OF

Aaplace your existing copy of this sarvice bullsiin with tha attached revised bullatin. Destroy the
suparseded copy.

Please retain thie Revision Tranamittal Shast with the revised bullsting

SUMMARY. This ravision is msued to cormect the engre seral number for tha blade SM
HuM2ae4T (Raf. TABLE 2). Should read PW120 Saral Mo, PCE-120815 instead of
PW120 Searial Mo. PCE-120185

EFFECT OF REVISION QN PRICR ACCOMPLISHMENT:
Mana.

MOTE: A black bar in the left margin indicates a change in that line of text or figure,

HEVISION HISTORY

Onginal lssua:  Mar 132008
Ravigion Mo, 1: Apr 172008
Ravision Mo, 2 Jul 112008
Ravigion Mo, 3: Aug 1572008
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

P&WC 5B, Mo. 21766R3
TURBOPHOP EMGINE
FIRST STAGE POWER TURBINE BLADE - INSPECTION OF

1. Planmng Infematon

A Effactivity
PW11e PWi18A, PW118B, PW119B, PWIHSC, PW120, PWA20A, PW121, PWIZ1A,
PW123, PW123B, PW123C, PW1 23D, PWIZ3EE, PW123AF, PW124B, PW125B,
P26, PW126A, PW127, PW127B. PWA2TD, PW127E, PWI1ZTF, PW127G, PW12TH,
PW127J and PW127M Engines that have a first stage power turbine blads with a
sarial numbser recordad in TABLE 1, 2 or 3 or the Appendix.

B. Concurrent Bequirements

Mena.

C. Raasaon

A shrinkage porosity condition in exosss of inspection limits has been entified on some
first stage Power Turbine (PT) blades, PEWT has identified the poteniially affected
blades and recommends the replacement of thess blades at different intervals based on
the obsarvad condition.

0. Descriplion

Engines or PT Digk Balancing Assemblias ame sent to an overbaul ghep for the
replacament of the identified first stage PT blades.

E. Complizncs

Group 1 - For engines that have a PT blade with a serial number recorded in
TABLE 1.

CATEGORY 2 - PE&WC recommends to do this sewvice bulletn before the PT Blades
have TTEN 3000 flight hours.

Group 2 - For engines that have a PT blade with a serlal number recorded In
TABLE 2.

CATEGORY 2 - P&WC recommends to do this service bulletn at the engine next shop
visit, or before the FT Bladea have TTSN 5000 flight houra, whichever
occurs first.

Group 3 - For engines that have a PT blade with a serial number recorded in
TABLE 3.

CATEGORY & - FPEWC recommends to do this sewvice bulletin whan the subassambly
{La. moduls, sccesscnss, components, or build groups) is disassemblad
and access iz aveilable to the necassary part. Do all spare

subassambhes,
PEWC Ne. DCROCE26S, DCAD0S434, DCACOSS9T, DCAMISASS
PAWD Propdeiary Filormatan. Subjes! b e eslnokorg on B bookl al He ocife
Mar 13/2008 PW100-72-21766
Revision No. 3 .ﬁ.ug 1572008 & Sr0d Prad & Wy Casad Caid Pagﬂ 4 of 14
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SB 21766 R3

PRATT & WHITNEY CANADA

SERVICE BULLETIN

P&WC S.B. Mo 217868R3
TURBOPROP ENGINE
FIHST STAGE POWER TURBIME BLADE - INSPECTION OF

1. Planning Infornation (Contd)
F.  Approval
D.OT/DAA approved.
G. Waight and Bakance
Meaa,
H. Elactrical Load Data
Mot changed

I Software Accomplishment Summary

Mot changed

J.  PBeferences
Applicabde PW100 Technical Manuaks

K. Publicatons Affacted
Applicable PW100 Technical Manuaks

L. Interchangaability and Intemninakbility of Pans

Mot applicable.

2. Material Informaticn

A,  Indusiry Support Infomation

Reter to Commarcial Support Program Matification (CSPEN) Mo 1003455,

B. Matasal - Cost and Availability

Mot applicable,

C. Manpower

Mo more man-hours are nacessary 1o include this servica bulletin at cvarhaul.

0. Matensl Necessary for Each Engine

Mot applicable.
SHW G Pronelary informskon . Sutyecd & lhe sesindions on e back o Ihe localon
Mar 13/2008 PW100-72-21766
Revision Mo, 3 Aug 1572008 Pags 2 of 11
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PEWC 5B, Mo, 21766R3

TURBOPAROP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

2. Materal Information (Cont'd)
E. Reidentified Farts
Mone.

F.  Tocling - Price and Availability

Mot applicable.

3. Accomplehment Inafructions

A For an engine or a PT disk balancing assembly that was removed prematurely for
the replacement of PT Blade(s) recorded in TABLE 1:

NOTE: The removal of the Power Tudine (PT) blades can only be done at an
authonzed overhaul shop,

(1} Belare the removal of the Engina or PT disk bakancing assembly, make sure that
the PT Madeis) serial number from TABLE 1 s recorded in the Engine Seralized
Componant Summary of the engine.

MOTE: 1. The Engine Seralized Component Summeary form can be found in the
leg book of the turbomachinery meduls

MNOTE: 2. Any discrepancies betwsen the Engine Sanslized Componant Summarny
ard TABLE 1, 2 o 2 of thiz samvics bullatin, shall be reportad to tha
PW100 servica angrwaning group at pwl 00techsupp@ pwe.ca

(2} Send the Engine or the PT diek balancing assy to an authorized owvarhaul shop that
can do the meplacemant of tha PT Blade(s).

(3} Disassamble the PT disk balancing assy 1o get access the first stages power turtrine
bladas. Rafer to the instructions in the applicable Ovarhaul or Engine Manual.

NOTE: Do not disassemble the PT blades of the second stage powar turbine disk
azsembly. Only disassemble the neceszany pans to have access to the
firat atage power turbine blades,

PAWO Propactsy nlomaton. Subjesl o Fe esinolors on Bie bece al e locate
War 132008 PW100-72-21766
Revision Mo, 3: Aug 152008 Fage 3 of 11
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SB 21766 R3

PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8 Mo 21786H3
TURBOPROP ENGINE
FIAST STAGE POWER TURBIME ELADE - INSPECTION OF

3. Accomplishment Instrections (Cont'd)

{4) Reaplace PT Blada{s) with a senzl number that you can find in TABLE 1, and any
other blade(s) with a sanal numbsar that you can find in TABLE 2 or 3. Astum the
blade(s) to the address that follows:

Pratt & Whitney Canada Corp.

NOT Technology Department Campus 1, Column SX33 (01MAZ)
7007 da la Savans

Et-Hubert, Quebec

Canada J3Y 3X7

Attention: Manager Warranty Admin
FEF: PEWC S8, Mo. 21785

(&) Do the nspecicn of the disassambled components of the PT disk balancing
assembly per the Hot Section Borescope Inzpection Criteria. Refer 1o the instructiona
in the applicable Maintenance Manual [Ref. 72-00-00, INSFECTION/CHECK]).

(6]  Assembls the PT desk balancing assembly. Refer to the nstructions in the applicable
Owerhaul or Engine Manual.

{71 Install the PT desk balancing assambly. Befer to tha nstructions in the applicabla
maintenance manual (Ref Chapter 72-03-00, Power Turbine Assembly -
Installation)

B. For Engines at a shop visit other than overhaul or major refurblshment, with PT
Blada(s) recordoed In TABLE 1 or 2:

{1 Before tha disassembly of the PT disk balancing assembly, rmake sure that the PT
blade(s) serial number from TABLE 1 or 2 is recordad in the Engine Seralized
Compenent Summary of the angine.

HOTE:  Any discrepanciss betwsen thae Engine Senalized Component Summany
and TABLE 1. 2 or 2 of this samvice bulletin, shall be reponted 1o the
PW10D sarvice anginesring group at pwli0echsupp@pwe.ca

{2) Dmassemble the PT disk balancing assy to get accass the first stage power turbine
blades, Refer to the mstructions in the applicabls Cverhaul or Engine Manual,

NOTE: Do not disassembla tha PT blades of the second stage power turbmne disk
assambly, unless necessary (Hef, Hot Section Inspection Criteria (Raf.
F2-k3-00, TURBOMACHINERY - INSPECTION/CHECK). Only disassamble
the necessary pans to have access to the first stage power turbine

blades.
Sk G Proonelany informekon. Sutyecd 1o he seginchions on T back of The localon
Mar 1372008 PW100-72-21766
Revision Mo, 3 Aug 152008 Fags 4 of 11
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

P&WT 5.B. Mo. 21766R3
TUREBCPHOP EMGINE
FIRST STAGE POWER TURBIME BLADE - INSPECTION OF

3. Accomplishment Instructicns (Cont'd)

(3} Replace PT Blade(s) with a senal nuembsr that you can find in TABLE 1 or 2, and
ary other blade(s) with a =ermal number that you can find n TABLE 3. Retum tha
bBladais) to the addrass that follows:

Pratt & Whitnay Canada Comp.

MOT Technology Deparment Campus 1, Column SX33 (01MA3)
7007 de la Savane

St-Hubent, Quabec

Canada J3Y 3X7

Attention: Managar Warranty Admin

REF: PEWC 5.B. No. 21766

(4} Do the inspection of the dizassembiad components of the PT disk balancing
azsembly per the Hot Saction Inspection Criteria. Refer 1o the nstructions n the
applicable Mantsnance Manual (Ref. 72-02-00, TURBOMACHINERY -
INSPECTIONACHEZ K.

(5) Assamble the PT disk balancing assembly, Refar to the instructions in the
applicable Crverhaul or Engine Manual

<. For Engine at a shop visit for overhaul or major refurbishment:

(1} Replace PT Blade(z) with a senal numbsar that you can find in TABLE 3, and any
othar bladais) with a serial number that you can find in TABLE 1 or 2. Retumn the
bladais) to the address that follows:

Pratt & Whitnay Canada Comp.

MDT Technology Department Campus 1, Column SX33 (01MA3)
7007 de la Savane

St-Huben, Qusbec

Canada J3¥ 3X7

Attention: Managar Warranty Admin
REF: PEWC 5.B. No. 21766

MOTE: Any discrepancies betwasan the Enging Serialized Component Summany
and TABLE 1, 2 or 3 of this service bulletn, shall ba reported to the
PW100 service angnesning group al pwl 0techsupp @pwe.ca

D, Write accomplishment of P&WC 5B, Mo, 21785 in the applicalde engine medule log
book

4 Append
A, Hefer 1o TABLE 1. 2 and 3 for applicable Engmes and PT blades senal numbers.
MOTE: TABLE 4 iz a list of all PT Blades from TABLE 1, 2 and 3 but in crder of PT blade

pant number and sarial number.

PEWC Propactary iormaton, ubjesi io e meainokors on be beoe al the locam:s
Mar 132008 PW100-72-21766
Ravigion Mo. 3: Aug 152008 Fage & of 11
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SB 21766 R3

PRATT & WHITNEY CANADA

SERVICE BULLETIN

P&WE S.B. Mo 21766H3
TURBOPHOP ENGINE

FIHST STAGE POWER TURBIME BLADE - INSPECTION OF

4. Appendix (Contd)

TABLE 1, Group 1 = Applicable Engines and FT Blades Seral Numbers (by ordar of Engine

Madel)

Engine Moded Engina Sarial Numbsar Blade Pan Numbar Blade Sersal Numbear
PWW1134 115674 31 20063-01 HMM7 7324
PWA23AF AFCO9E 3120983-01 HMM22250
PWi1zal AGO114 3120083-01 HM M7 4650
PW123E AWD11E 2120083-01 HMMS5131
PW123E AWo129 3120983-01 HMMN4gR49
PW1248 AHDOOS 31208983-01 HMMNTEE24
PW127E EBO2ET 3120083-01 HMMN4E420
PW12TF AVDOOT 3120083-01 HMMAEETZ2
PWA127F EBOOTZ2 3120083-01 HMMEL 267
PW127F EBD262 3120083-01 HMMEOTAG
PWHz7F EBoze2 3120983-01 HMM49950
PW1zrF EBr034s 212083-01 HWA28590
PW1z7 G AXDOT4 3120983-01 HMMz3915
PWA127G AXCOBS 3120983-01 HMM44542
PW127d EADDS3 3120083-01 HMME2304
PW127M EDOCOS 3120083-01 HMMI4 467

TABLE 2, Group 2 = Applicable Engines and PT Blades Serial Members (by ordar of Engine

Modal)

Engine Model  Engine Serial Numbar (FCE-)  Blade Part Mumber  Blade Serial Number
PW119C ABOG3Y 31:20883-01 HMMEGD35
PW120 120064 3120862-01 HMM21 047
SEW G Poonelary informekon. Sutyecd B lhe sesindions on e Back o The |ocalon
har 132008 PW100-72-21T66
Revision Mo, 3 Aug 152008 Faga & of 11
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PRATT & WHITNEY CANADA
S ERV I c E BU LLETI N PAWEC 5B, Mo. 21786R3
TURBCPROP ENGINE
FIRST STAGE POWEHR TUHBINE BLADE - INSPECTION OF
4. Appendion (Cont'd)
TABLE 2, Group 2 = Applicabla Engines and PT Blades Sarial Mumbers {by order of Engine
Modal) (Cont'd}
Engine Model  Engne Serial Mumber (FCE-)  Blade Part Number  Blade Senal Number
P20 120182 312006301 HMM23T42
| Fwiz 120815 31208631 HMM2EE47
PW120 120601 31 20063-1 HMMNAG05E
PW1z ACOMT 31 20863-1 HMPS2057
P 23AF AFOD24 3120883-01 HKMNAZE4E
Pzl 123331 3120883-01 HMP7CE15
PW123E 123228 31208831 HMMAG354
PN 23E 12azag 31 20083-04 HMMAET22
PW123E AWO127 31 20083-1 HMM16282
FW124B 124800 3120083-1 HMMESEGS
PWi125B 125007 3120873-01 HMM11400
PW1 258 1251338 3120883-1 HMPO5480
PWN12s 124522 3120883-01 HMNES30E
PW127E EBQ233 312098301 HMMTE245
PW1ETF EBOORZ 3120083-1 HMME5EE5
PW1ETF EBOZ2E4 31 20083-01 HMME2TTD
PW127d EAQ0SE 31 20083-01 HMP14074
PEWO Propaetary inlormason, Subjes! o $e esinolors on be beok ol the ocamoe
E‘:ﬂi;iﬁ?ﬁf 3 Aug 152008 ‘"‘"’"E-Efr“ jﬁ?
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PRATT & WHITNEY CANADA
R mmSE RVICE BULLETIN
TURBOPROP ENGINE
FIRST STAGE POWER TURBINE BLADE - INSPECTION OF
4. Appendix {Cont'd)
TABLE 3, Group 3 = Applicable Engines and PT Blades Senal Mumbers (by order of Engine
Madal)
Engine Model Engine Sarial Numbsar Blade Part Numbar Blade Seral Mumber
P11 84 115484 312096301 HMPO7289
PW23 123243 3120983-01 HMP15354
PW123E AWDO24 3120083-01 HMMEDE52
PW1248 124358 3120983-01 HMMN43C01
PW1z48 124571 3120983-01 HMMN43209
PWW1248 124509 31208983-01 HMM1E861
PVW1258 124045 3120083-01 HMM4S244
PW125B 125007 312008301 HMMN45215
PW125B 125007 3120083-01 HMM43558
PW125B 125157 3120083-01 HMM24233
PW27 TET007T 3120983-01 HMPOS1 &3
PW27 127148 3120283-01 HMM7O343
PW127F EBCO12 3120983-01 HMMN13734
PWA27F EBC2g2 3120983-01 HMMN43724
PW1275G AXDOD2 3120083-01 HMM241 64
PWA12Td EADD4D 3120083-01 HKMM43440
PW127d EADC4D 3120083-01 HMM43703
PWA27d EACOES 3120983-01 HMPags32
Unknown 305405301 HWA4G3TS
SEW G Froonelary infommekon. Subpecd ko he ssincions on Te badk of Ih loelo)
g:;;gf%ﬂf 3 Aug 15£2008 PW1%—;}§;¥?1E
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PRATT & WHITHNEY CANADA
SERvICE BULLETINP&WC S.B. No. 2178603
TURBOPROF ENGINE
FIRST STAGE FOWER TURBIME ELADE - INSFECTION OF
4 Appendi (Cont'd)
TABLE 4, PT Blades by arder of Part Numbers and Seral Mumbers
Blade Part Numbar Blade Serial Number Applicabls Group Mumbar
30540530 HNALEETE
31 20963-01 HMM21047 2
31 20963-01 HMMT 7354 1
3120063-01 HMMZ3T42 2
3120063-01 HMM2B647 2
3120983-01 HMM4E08E 2
39 20963-01 HMPaOT 288 3
3120963-01 HMPE2007 2
3120073-01 HAMMA1 400 2
39 20083-01 HMM23015 1
3120983-M1 HMMES131 i
3120983-01 HMMS2a25 2
3120983-01 HMMEESEL 2
3120983-01 HMMESESS 3
3120083-01 HMMT 0343 8
3120083-01 HMMT 4560 1
3120083-01 HMM7TEZA5 2
3120983-01 HMM16282 2
31208983-01 HMM 16581 3
3120983-01 HMM 18734 3
31 20883-0 HMMN241 84 3
PAWO Propaciary inlormason, Subjen! o $e resinglors on bie beok ol the locane
'ﬁ‘:ﬂi;iﬂﬁﬁa& 3 Aug 15/2008 """‘%‘Lﬁﬁ j:ﬁ?
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PRATT & WHITNEY CANADA
I WESE RVICE BULLETIN
TURBOPROP ENGINE
FIRST STAGE POWER TURBINE BLADE - INSPECTION OF
4. Appendix {Cont'd)
TABLE 4, PT Blades by order of Part Numbers and Sarial Numbers (Cont'd)
Blade Part Number Blade Sarial Numbser Applicable Group Mumber
3120883-01 HMMN24233 3
2120083-01 HMNag250 1
312088301 HMM34467 i
312026301 HMMN44342 1
3120003-01 HMMN46354 2
312098301 HMM4E420 1
2120983-01 HMNag 722 2
2120883-01 HMNEaT2 1
3120083-01 HMM4E615 3
3120883-01 HMN4E001 3
31205983-01 HidM43209 3
3120983-01 HiMM45244 3
3120583-01 HiM4S 440 e
3120583-01 HiMM4S558 3
342088304 HMN42703 3
2120083-01 HMMN42T24 3
39120083-01 HMMN4iSB4R 2
3120983-01 HiMMASE4T i
3120283-01 HMMN49250 1
3120983-01 HMNEOT48 1
J120983-01 HMME1 267 1
FRWC Frapnelary inficrmekon. Suiyecd ko (he msinchons on e back of he loealko
Mar 1372008 PW100-72-217586
Revision Mo, 3 Aug 152008 Fage 13 .of 11
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PRATT & WHITNEY CANADA
SERV I c E BULLETINP&WG S.B. Ne. 21786R3
TURBOFAOF EMNGINE
FIRST STAGE POWER TURBIME ELADE - INSFECTIOMN OF
4. Appendix (Cont'd)
TAEBLE 4. PT Blades by ordar of Part Numbers and Senal Mumbsers {Cont'd)
Elade Parl Mumber Blada Serial Mumber Applicabla Group Murmbes
F20983-M HMME2T 70 2
3120983-M HMMTE524 1
3 20983-0 HMMIEDES 2
3120083-01 HMNEBIEE 2
3120083-01 HMMNaSZ04 1
3120883-01 HMPOs420 2
31209830 HMPO2168 3
312098301 HMP14074 2
1 20983-M HMP18354 3
3 20083-0 HMPEoBIZ 3
3120883-01 HMF70B1E 2
3120883-01 HWAZ8620 1
PEWO Propactary Inlomason. Subyeo! o e esinolors on be bese ol the ocane
Hevicion No. 3 Aug 15/2008 skttt
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ATC B H A TEEF
1750:13.9 whooler pitch trim in motion
1750:52.9 whooler pitch trim in motion
1750:57.8 single chime amber caution
1750:57.9 whooler pitch trim in motion
1750:58.3 continuous repetitive chime red warning
1753:27.6 continuous repetitive chime red warning
1753:33.6 continuous repetitive chime red warning
1753:47.3 continuous repetitive chime red warning
1754:02.6 continuous repetitive chime red warning
1754:05.8 continuous repetitive chime red warning
1754:11.5 continuous repetitive chime red warning
1754:14.5 single chime amber caution
1754:18.6 continuous repetitive chime red warning
1754:30.9 continuous repetitive chime red warning
1754:41.0 continuous repetitive chime red warning
1755:05.0 continuous repetitive chime red warning
1757:48.6 cavalry charge AP disengage
1757:52.7 cavalry charge AP disengage
1758:57.9 door bell interphone call
1802:58.0 door bell interphone call
1805:47.7 door bell interphone call
1806:37.0 c-chord altitude alert
1806:49.4 c-chord altitude alert
1807:30.6 c-chord altitude alert
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1807:39.8 c-chord altitude alert
1807:58.2 single chime amber caution
1808:01.6 “terrain ahead terrain ahead” EGPWS caution
1808:07.6 cavalry charge AP disengage
1808:08.9 “terrain ahead pull up” EGPWS warning
1808:10.7 single chime amber caution
1808:11.6 “terrain ahead pull up” EGPWS warning
1808:14.5 single chime amber caution
1808:19.8 3 clicks AP downgrade
1808:55.7 single chime amber caution
1809:00.5 single chime amber caution
1809:02.8 single chime amber caution
1809:05.0 3 clicks AP downgrade
1809:08.9 single chime amber caution
1809:11.7 single chime amber caution
1809:13.4 whooler pitch trim in motion
1809:16.8 single chime amber caution
1809:24.6 single chime amber caution
1809:34.4 single chime amber caution
1809:40.8 single chime amber caution
1809:46.3 single chime amber caution
1809:50.6 whooler pitch trim in motion
1809:53.1 3 clicks AP downgrade
1809:54.0 single chime amber caution
1810:01.5 single chime amber caution
1810:12.9 single chime amber caution
1810:23.5 cricket stall warning
1810:24.1 single chime amber caution
1810:27.9 single chime amber caution
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1810:30.4 single chime amber caution
1810:37.1 cricket stall warning
1810:38.0 single chime amber caution
1810:41.9 cricket stall warning
1810:42.7 single chime amber caution
1810:44.6 single chime amber caution
1810:47.4 single chime amber caution
1810:48.3 single chime amber caution
1810:56.5 single chime amber caution
1810:57.4 single chime amber caution
1811:06.0 cricket stall warning
1811:16.8 “terrain ahead terrain ahead” EGPWS caution
1811:19.7 cavalry charge stall warning
1811:20.1 cavalry charge stall warning
1811:28.5 cricket stall warning
1811:29.0 similar to stick shaker stall warning
1811:34.3 cricket stall warning
1811:35.2 cricket stall warning
1811:40.3 cricket stall warning
1811:46.0 “terrain terrain pull up” EGPWS warning
1811:49.0 “terrgin ahead pull u;z EGPWS warning
terrain ahead pull up’
1812:01.6 “bank angle bank angle” EGPWS warning
1812:02.8 single chime amber caution
1812:04.1 single chime amber caution
1812:48.0 c-chord altitude alert
1813:05.9 c-chord altitude alert
1813:13.8 c-chord altitude alert
1814:03.5 whooler pitch trim in motion
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1815:12.2 cricket stall warning
1815:12.4 similar to stick shaker stall warning
1815:42.0 whooler pitch trim in motion
1815:51.6 single chime amber caution
1823:52.6 single chime amber caution
1823:58.0 single chime amber caution
1824:12.4 single chime amber caution
1824:22.4 single chime amber caution
1824:47.6 whooler pitch trim in motion
1824:50.6 whooler pitch trim in motion
1824:55.3 whooler pitch trim in motion
1825:02.8 whooler pitch trim in motion
1825:21.8 whooler pitch trim in motion
1825:31.2 whooler pitch trim in motion
1825:57.8 whooler pitch trim in motion
1826:03.1 whooler pitch trim in motion
1826:17.5 cavalry charge AP disengage

RRREEEFAMER A

ATC B M B & E (sec) CVR ¥ A%
1810:23.5 0.261 Kik LR
1810:37.1 0.675 Kk A B
1810:41.9 0.215 Rip L RE
1810:46.7 0.068 (AR
1810:47.1 0.056 (A4
1810:48.1 0.052 (AR
1810:57.0 0.064 (T EA R4
1811:06.0 1.436 Kik LR




1811:19.7 0.281 Kik A RE
1811:20.1 0.260 Kk AR
1811:28.5 2.057 ki LR
1811:34.3 0.064 KRk EERE
1811:35.2 1.806 Kk B A
1811:40.3 2275 Kk L RE
1811:45.1 0.048 (T EA %)

1812:03.7 0.053 (TEA %)

1815:12.2 0.817 Kk B A

2 ERSCRE S EE MR xR
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f#kn FDR [ADU Caution] Z22EET lactive] ZIFREIFIE

M4k 2z FDR [ADU Caution] £ ##® T lactive] X B H %%k

ATC B B

B B 1 Bk R

1752:58~1753:03

1754:45~1754:57

1755:09~1755:12

1755:31~1756:17

1756:22~1757:14

1757:48~1757:54

1804:12~1804:49

1805:21~1806:21

1806:34~1806:57

1807:03~1807:06

1807:18~1807:22

1808:06~1808:09

1808:06 &%)
1808:07~1808:09 fi# &

1808:20~1808:39

1809:05~1809:11

1809:52~1809:53

R

1815:43~1815:45

1816:04~1816:07

1818:34~1818:39

1820:09~1820:25

1822:16~1822:28

1822:47~1823:00

1823:59~1824:03

1825:20~1825:24

1825:47~1825:54

1826:01~1826:19

1826:01~1826:16 2<%
1826:17~1826:19 A& 4

1826:26~1826:29

1827:01~1828:15

FR IR
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Z Pratt & Whitney Canada

Lne zoc 61¢ 7e Linited Technol=gizs ¢ & Lnizzd Tech-ol=gizs Company

Service Investigation

Engine / Component Investigation Report Report No.: 12GI100259A
PEWC 1076 (03-04) S/0: 173913
Customer: TransAsia Airways Model: PW127F

Date Investigated: May 2012 Serial No.: EB0349

Time since Last O/H: N/A Total Time: 7509.1
Cycles since Last O/H: N/A Total Cycles: 11120

Time since Last Repair: 973.6

Cycles since Last Repair: 1187

Previous O/H by: N/A

Previous Repair by: EADS SECA

Reason for Previous Shop Visit: Corroded High-Pressure Turbine (HPT) Blade Platform
Date Engine Manufactured: October 2007

Reason for Engine Removal: Engine Fire — Damaged Power Turbine (PT) Blades

Major Part(s) Affected

Part No./Serial No. Description Condition Time/Cycles

3120983 / Unreadable 1% stage PT1 Blade (PT1) Fractured airfoil 7509.10/11120

3053427 Scavenge Tube Assembly Fractured 7509.10/ 11120
of No. 6&7 Bearings

3053819 Vent Tube Assembly of  Fractured 7509.10/ 11120

No. 6&7 Bearings

1.0 Synopsis

1.1 The engine was removed on May 8, 2012 from the no. 1 position of ATR 72 212A aircraft
registration B-22810 for damaged 2° stage PT blades (PT2) and fire damage of the lower engine

This document is the property of Praii & Whitney Canade Corp. (P&EWC) and is tntsnded for the addressee only. You may nof possess, use, copy, disclose
or distribute this document or any information in it, without the express permission of P&RWC. Neither receipt nor possession of this report alone, from any

saurce, such ion, use, copying, disclosure or distribution by anyone without P&WC’s express written permission is not
authorized and may resuit in cnmmal ar civil fiability. This investigation report is a susunary orly of our findings. Any enguiries regarding this document
should be directed to the P&WC Service Investigation group.
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externals in the vicinity of the gas generator and turbine support cases as a consequence of an IFSD
event reported on May 2*? 2012. The IFSD event was triggered from an erratic oil pressure
indication followed by a fire warming on the No. 1 engine that occurred during the aircraft climb at
5000 feet of altitude. The fire extinguishers within the engine nacelle were activated with success.
The flight crew diverted the flight and the aircraft returned and made an uneventful single engine
landing at the airport of departure.

1.2 The engine was removed and shipped to Pratt & Whitney Canada (P&WC) Service Centre St-
Hubert, Quebec, where an analytical disassembly investigation was performed on May 30 and 31,
2012 with Transportation Safety Board of Canada (TSBC) oversight. The attendees, who had
fully or partially participated, were as follows:

Marc Hamilton, TSBC Senior Technical Analyst

Wilson Ling, TransAsia Engineering Planning Department
Tommy Wang, TransAsia Engineering Planning Department
Yun-Fu Liao, TransAsia Quality Control Center

Bernard Michaud, SECA V.P. Engineering

Maxence De Courson, SECA Program Manager

Andy Loo, P&WC PW100 Customer Management Asia
Marc Hemmings, P&WC Service Investigation

2.0 Investigation

2.1 The main and scavenge oil filters (photo no’s 1 A & B) with the reduction gearbox (RGB) chip
detector (photo no’s 2 A & C) were clean. The turbomachine (TM) chip detector had collected
some metallic slivers (photo no’s 2 A & B). The slivers were taken to P&WC Chemical Laboratory
for analysis, which they were identified as Stainless Steel (SST) air-seal material. The low (LP) and
high pressure (HP) rotors rotated freely. The PT rotor was difficult to rotate. No foreign object
damage (FOD) was noted on the leading edge of the LP impeller full vanes.

A

@sm EBO 34

P&WC SERVICE INVESTIGATION DEPT.
Photo no’s 1 A (Main) & B (Scavenge)

This document is subject io the restriction contained on Page 1
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2.2 Visual ingpection of the engine extemnals located from the rear inlet cage (RIC) to the exhaust duct
revealed that the primary and secondary fuel manifold hoses, the inter-turbine temperature (ITT or
T6) thermocouples and bus-bars insulation, the engine electrical wiring and harnesses, insulation
blankets of the gas generator case (GGC) and turbine support case (TSC), fuel manifold adapters and
flow divider/dump valve unit, air/oil delivery lines, ignition cables, bleed valve and LP exit ducts
displayed areas of wetness, vamishing stains, a film of whitish dust and soot deposits. Various
extents of fire damages such as heat-discoloration and degradation and oxidation to the engine
externals from being exposed to elevated temperatures, were noted. Refer to photono’s3 Ato D, 4

and 3.
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Séephutu no.9B

Photono’s 3 Ato D
Left (LH) and right (RH) hand views of the TM rear section showing the damaged externals.
P: pressure tube assembly.
V: vent tube assembly.

This docment is subject to the restriction contained on Page !

Page 4 of 26




BUsR7\ SEEMSITME R B D ITRIEIRS

Z Pratt & Whitney Canada

L zoc 6t¢ ze Linfied Technolzgis / A Lini=d Tzch-ol=gizs Company

Service Investigation
Engine f Component Investigation Report Report No.: 12GI00259A
P&WC 1076 (03-04) S/0: 173913

4

Photo no. 4 (Top view) Photo no. 5 (Bottom view)
Top and bottom views of the GG section showing damaged externals.

2.3 The vent and scavenge oil tube assemblies individually attached to the transfer-tubes of the No. 6 &
7 bearings housing were noted to be fractured (photo no’s 6 A & B). Some of the 90° holding
brackets of the vent (photo no. 7 A) and scavenge tube assemblies were found fractured at the
bracket creasing area. The fracturing of the vent and scavenge tubes was along the edge of the
brazed weld of the tube and ferrule fiting (photo no’s 8 A to D). The oil pressure-tube assembly
attached to the transfer-tube of the No. 6 & 7 bearings housing was intact (photo no’s 3 C and 9 A)
but a holding bracket of the tube was fractured (photo no. @ B). The vent, scavenge and pressure oil
transfer-tubes were tightly attached to their respective ferrule fitting "B" nuts of the tube assemblies
and to the No. 6 & 7 bearings housing. The vent, scavenge and pressure oil transfer-tubes of the No.
6 & 7 bearings housing were not fractured (photo no. 10). The fractured vent and scavenge tubes
with the holding brackets were taken to the P&WC Matenals Investigation Laboratory for further
analysis.

View of the fractured vent tube assembly in-situ.

This document is subject to the restriction contained on Page ]
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Photo no.h'f’ B

Poto no. 7 A
View of the fractured bracket of View of the fractured scavenge-tube
the vent tube assembly. assembly (arrows) in-situ.

Photono’s8 Ato D
View of the fractured vent and scavenge tube assemblies after removal.
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Photono’s YA & B
Views of the tight-secured “B” nut {9 A) and fractured bracket (9 B) of the pressure tube assembly.

' i’hoto no. 10

2.4 The engine disasgembly showed the accessory gearbox (AGB) breather tube assembly at the exhaust
duct adjacent to the PT 2 blades was gouged and punctured from debris impacts (photono’s 11 A &
B, arrow). The airfoils of the PT2 blades (photo no’s 11 A, C & E) and stator vanes showed various
extents of fracturing and battering damages from debrs impacts. The outer shroud integral to the
PT2 stator assembly, located radial to the PT2 blades, was fractured and battered by debris impacts
(photo no’s 11 D & F, double head arrows).

This document is subject ta the restriction contained on Page |
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L/E View

Photono’s 11 Ato F

2.5 Two consecutive PT1 blades were fractured through the airfoil at the lightening hole, approximately
0.280 inches above and near the platform(photo no’s 12 A to D). The airfoil fracture surface of one
of the two fractured blades displayed two distinct features and likely being the primary. This blade
was numbered as # 1 (photo no. 12 D) for the investigation purpose. The fracture surface of the
adjacent fractured PT1 blade numbered #2 showed overload feature. The airfoil of the other PT1

This document is subject to the restriction contained on Page 1
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blades showed impact damages. The two fractured PT1 blades identified as #1 & #2 with an airfoil
fragment were taken to the P&WC Materials Investigation Laboratory for further analysis. These
PT1 blades were Post Service Bulletin No. 21419 configuration.

T/E View
Photone’s 12 Ato D
Views of two fractured PT1 blades & PT2 stator.

2.6 The PT1 stator assembly and baffle were in place (photo no. 13A). The trailing edge (T/E) of
several vanes and outer shroud of the PT1 stator showed impact denting and gouging damages. The
interstage turbine baffle of the PT1 stator was battered and fractured (photo no. 13 A). The vane
leading edges (L/E) were intact {photo no. 13 B). The anti-rotation lugs at the outer shroud of the
PT1 stator assembly were fretted and several of them fractured (photo no. 13 B). The twenty-six
(26) retention bolts with the retaining ring that retained the inter-stage turbine duct (ITD) to the LPT
housing assembly were fretted, and most of them fractured (photo no’s 13 C to F, and 14 A). A
section of the bolting flange of the LPT housing assembly showed cracking and fracturing damages
(photo no’s 14 A & B, parabolic).

This document is subject lo the restriction contained on Fage 1
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Photono’s 13 Ato F
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LPT housing and disc assemblies.

2.7 The twelve (12) retention bolts that retained the No. 6 & 7 bearings housing to the ITD with the
inter-stage baffle were all in place (photo no. 13 A & 15). The inter-turbine temperature
thermocouples (T6) were fractured in which most of them during their removal (photo no. 16).

Photo no. 15 o ' Photo no. 16
Views of the No. 6 & 7 bearings housing retained to the ITD (15) and T6’s (16).

2.8 The tip of the low-pressure turbine (L.PT) blades had rubbed against several shroud segments (photo
no’s 14 A and 17 A to C, arows). There was no impact damage on the blade L/E’s airfoils except
for nicking noted at the airfoil T/E’s (photo no’s 18 A & B). The front and rear faces of the LPT
disc did appear intact. The LPT stator vanes were in a satisfactory condition (photo no. 19).

This decument i subject to the restriction contained on Page |
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v

Several rubbed shroud segments with
material pick-up

P
[ %

Photono’s 17 Ato C

Photo no’s 18 A (L/E) & B (T/E)
LPT disc assembly.
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Poto ﬁo. 1;9
LPT stator assembly.

2.9 The HPT blades (photo no. 20) and stator vanes (photo no. 21) were in a satisfactory condition.

Photo no. 20 Photo no. 21

2.10  There were no indication of an inter-shaft rubbing on the outside diameter (OD) of the PT shaft
(photo no. 22) and the inside diameter (ID) of the HPT disc (photo no. 23). An inter-shaft rubbing
was noted on the LP shaft OD (photo no’s 24 A & B) and HP impeller ID. There was indication of
inter-turbine air-seal rubbing at the PT and LP spools (photono’s 25 A & B).

This document is subject ta the restriction contained on Page |
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Photo no. 22 (PT shaft view) Photo no. 23 (HPT disc Iﬁew)

PEWE 11102-1 (2000-11)
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Photono’s 25A & B

2.11  The tip of the LP and HP impeller vanes had rubbed against its respective shroud housing (photo
no’s 26 & 27, A & B). The back-face of the LP impeller had rubbed against the LP diffuser case
front wall (photo no’s 28 A to D). The HP impeller back-face was clean (photo no. 29).

Photono’s 26 A & B
View of the rubbing of the LP impeller vane tips and shroud.

This decument is subject fo ihe restriction contained on Page 1

Page 15 of 26




AEC — nn=wmsns

2 Pratt & Whitney Canada

1-ne zac £t 22 Linited Technal=gize # & Lniz=d Tach- ol=gisz Campany

Service Investigation
Engine f Component Investigation Report Report No.: 12GI00259A
P&WC 1076 (03-04) SIO: 173913

Photono’s 27 A & B
View of the rubbing of the HP impeller vane tips (exducer) and shroud.

PEWC 11102-1 (2008-11)

S .. EL03Y5

P&wc - SERVICE INVESTIGATION DEPT.

PAWG 111021 (2008-17)

S, E803Y5
PAWC - SERVICE INVESTIGATION DEPT.
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|
|
Photono’s 28 A to D

Views of the rubbing of the LP impeller backface and diffuser case front wall.
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Photo no. 29

2.12  No disassembly investigation was conducted on the RGB module.

3.0 P&WC Materials Investigation Laboratory Analysis

3.1 Photo no. 30 is a general view of the fractured vent and scavenge tube assemblies of the No. 6 & 7
bearings, brackets #1 & #2, PT1 blades #1 & #2 with a blade airfoil fragment in the as received
condition.

E

Vent tube assy.

Scavenge

Bracket
tube assy.

Photo no. 30
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3.2  Photo no’s 31 and 32 showed aspect views of the pressure and suction sides of PT1 blades #1 & 2
and the airfoil fragment. Blade #1 had fractured through the airfoil approximately 0.270 inches from
the platform and blade #2 fractured near the platform at the T/E edge side.

W e 4y Ay
'H]lH[llT[HulH'HIJl|1|5|u|“|1H|H|Wl alH |

Photo no. 31 (Pressure)

Photo no. 32 (Suction)

33 Photo no’s 33 and 34 showed magnified and Scanning Electron Microscope (SEM) images of the
PT1 blade #1 fracture surface, which displayed a smooth surface at the centre of the airfoil (dotted
circle).

~—

D4181 20,0kV 43.9mm x11 SE

Photo no. 33 (Magnified) 7 Photo no. 34 (SEM)
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3.4  SEM image (photo no. 35) of the PT1 blade #1 fracture surface, taken on the convex side,
revealed a dendritic solidification pattern with features consistent with shrinkage porosity. SEM
mmage (photo no. 36) of one of the photo no. 34 insert showed shrinkage porosity feature and flat
zone (circle).

v =
Photo no. 35 Photo no. 36

3.5  The hgher magnmification {photo no. 37) of the flat zone highlighted in photo no. 36 (circle) shows
fatigue striations suggesting that the crack initiated from the shrinkage porosity zone. The yellow
arrows indicated the fatigue crack propagation direction.

Photo no. 37

This document is subject to the restriction contained on Page 1
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3.6 SEM image (photo no. 38) of the blade #1 fracture surface at the airfoil pressure side showed also
fatigue zone (yellow arrows) emanating from the shrinkage porosity feature.

Photo no. 38

This document is subject to the restriction contained on Page ]
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37 Cross-section through the blade #1 fracture surface (photo no. 39 A) showed feature consistent with
shrinkage porosity (photo no. 39 B). No other evidence of metallurgical anomaly beneath the
fracture surface was observed. Back Scattered Electron (BSE) image (photo no. 39 B) showed
rounded gamma prime (y’) precipitates in a gamma matrix that is almost similar to the
microstructure observed in the root area (photo no. 39 C) showing typical v’ precipitates. This
microstructure 1s considered representative of unaffected material.

A PS

D4181 20.0kV 11.1mm x35 BSE3D 20Pa

Porosity

Photono’s 39 A to C
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3.8  BSE image through the PT1 blade #1 fracture surface showed corrosion in the top layer of the
coating (photo no. 40 A). Energy Dispersive Spectroscopy (EDS) spectrum of the corrosion in the
top layer of the coating showed oxygen rich element indicative of oxidation (photo no. 40 B). The
average coating thickness was 0.0030 inches and met requirements.

C00EBSESD 20Pa " {o0um

Photono’s 40 A & B
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39  Magnified view of the fracture surface of the PT1 blade #2 exhibited a rough dendritic aspect
typical of overload (photo no. 41).

Blade #2

Photo no. 41

3.10 The chemical composition of the PT1 blade material, analysed using the EDS standardless semi-
quantitative analysis method, was consistent with the compositional requirements for the major
elements of the specs.

3.11 SEM image (photo no. 42) of the bracket #1 fracture surface showed a flat surface with nver lines
and arrest lines typical of fatigue. The red arrows indicated the crack propagation direction. Fatigue
features covered almost completely the fracture surface suggesting a low nominal stress suggesting
High Cycle fatigue (HCF). Higher magnified view (photo no’s 42 A & B) of fatigne origin region
(arrows) did not show any mechanical damage.

Photone’s 42 A & B

This document is subject to the restriciion coniained on Fage 1
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312 SEM image (photo no. 43) of the bracket #2 fracture surface showed a flat zone with river lines
typical of fatigue. The red amrows indicate the crack propagation in opposite direction typical of
reverse bending fatigue.

mm x& SE

Photo no. 43

313 Magnified view (photo no. 44 A) of the fracture surface of the No. 6 & 7 bearing vent tube
agsembly showed a flat zone with niver lines, indicative of fatigue, emanating from the OD of the
tube. SEM image (photo no. 44 B) of an area of the vent tube fracture surface displayed fatigne
striations.

Photono’s 44 A & B

314 Magnified view (photo no. 45 A) of the fracture surface of the No. 6 & 7 bearings scavenge tube
agsembly showed a flat zone indicating of a fatigue mechanism. SEM image (photo no. 45 B) of
the fracture surface of the scavenge tube confirmed the presence of fatigue stnations.
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Photono’s 45A & B

4.0 Discussions

4.1 P&WC Materials Laboratory analysis summarised that the airfoil fracture of the PT1 blade #1
occurred by fatigue initiated from multiple origins at a shrinkage-porosity on the pressure and
suction wallg in the central region of the airfoil. SEM examination of the fracture surface did
confirm the presence of striations, consistent with a fatigue mechanism, and a dendntic
solidification pattern, consistent with shrinkage porosity. Longitudinal section through the airfoil
fracture surface of the PT1 blade #1 where the shrinkage-porosity was observed did not show
evidence of anomaly in the base material beneath the fracture surface, other than features
associated with the shrinkage porosity. The oxidation observed in the top coat was not considered
to be a contributing factor to the blade distress. Fracturing of the PT1 blade #2 occurred by tensile
overload. This is considered secondary damage. Fracture of bracket #1 was due to fatigue, most
likely HCF, under unidirectional bending. Fracture of bracket #2 was due to fatigue (most likely
HCF) under reverse bending. Fracture of the No. 6 & 7 bearings vent and scavenge tube
assemblies was due to fatigue, under unidirectional bending.

5.0 Conclusions

5.1 The reported event was the result of the fractuning of a PT1 blade by fatigue propagation with a
final rupture by tensile overload. The liberated section caused impact damage and fracture to the
remaimng PT1 and PT2 blades and vanes. The fatigue imtiation originated from shrinkage-
porosities adjacently located at the lightening hole on the pressure and suction walls of the airfoil.

52 Fretting and fracturing damages of the ITD retention bolts, the flange of the LPT housing assembly
and No. 6 and 7 beanings vent and scavenge tube assemblies with the holding brackets were caused
by imbalance of the PT rotors. The out of balance condition was initiated by the fracture of the PT'1
blade #1 and subsequent turbine blade damages. Fracturing of the scavenge and vent tubes caused
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an oil leakage and imbalance of the AGB static pressure. This generated the reported erratic oil
pressure indication and the trigger of the initial source and ignition for the engine fire nacelle.

53  All other adjacent hardware damage was secondary.

6.0 Remarks

6.1 P&WC Quality and Supplier Metallurgical (SM) & Non-Destructive Test (NDT) Development
Engineering were advised of the PT1 blade metallurgical anomaly. SM&NDT Engineering
reported that the review done with the blade supplier of the X-ray (film) of the PT1 blades that
were installed on the engine conformed to requirements.
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1. INTRODUCTION

On May 02, 2012, the ATR 72-2124 MSN B42 was operating Transasia flight GES14 fram Taipei-Shongshan
(RC55) to Makung (RCQC). During climb out of Shangshan airport, at about 700 ft, the engine 1 failed. The
crew dealt with the failure, stopped the engine and turned back to Shongshan. The crew was preparing for
an ILS approach to runway 09.

The crew was radar vectored to intercept the localizer but the LOC mode did not engage. The airplane was
flawin in direction of a relatively high terrain area, which led to the triggering of an EGPWS warning. The crew
disengaged the autopilot and escaped from the terrain, then was requested by the ATC to cancel the
approach and perform a missed approach procedure. During the execution of that procedure, the airplane
was flown in direction of a high terrain area north of the airport and entered IMC conditions. Besides, the
crews let the airspeed drop. As a consequence, a series of stall warnings and EGPWS alerts were triggered
during approximately one and a half minute before the crew could recover WMC conditions and safely land in
Shaongshan.

2. SOURCES

DFDR raw data file provided by the aperator.
ASC CVR transcription provided by the BEA.
ASC draft final repart into the serious incident.

3. FACTUAL INFORMATION
3.1. Environment

Runway
Taipei Shongshan airpart (Tahwan) has ane runway 10-28. 1tis a 2605 x B0 meters paved runway equipped

with a CAT | ILS. The magnetic bearing of runway 10 is 096°. The magnetic deviation in the area is ahout
34*W. The altitude of the 10 threshold is 14 ft.

WWeal her
The weather condition s between the time of departure (approximately 09:49) and the time of the landing
{10:27) were reported as follows (source: wunderground .cam):

« METAR RCSS 0208307 32004 KT 230%020 99599 YO TS -SHRAFEWO0S SCTO12CE BKNO3S BKNOAD 28523
Q1004 TEMPO 2500 TSRA RMK AZS66 TS MWW-N MOV 5

« METAR RCSS 0210007 WRBO4G16KT 4500 -TSRA FEWWI0S SCTOOSCE BKNO20 BKNOSO 28/23 Q1003 W3
R10 TEMPO 1000 +TSRA RMIAZ953 TS MNYW-M-NE MOW S

« METAR RCSS021030Z 27009 G21KT 1904340 2500 +TSRA SCTO0S SCTO0ECE BKMO1E BKNOAO 2723
Q1005 WS R26 TEMPO 1000 RMK AZI70 30012G24KT/R10 TS OWHD

There was na icing condition encountered during the flight.

The METARs depict unstahle we ather conditions with thunderstorms obviously coming fram the naorth of the
area and moving southwards. The stormwas averhead the airfield at about 10:30 accompanied with strong
precipitation. Wind she ar conditions are also reparted.

Terrain
Taipei city is located narth of Taiwan main island and is surrounded by mid-altitude terrain. This terain is
reaching the following local maximums narth and west of the airfield:

Altitude (ft) | Distance from Direction from
airport (M) airport {° gea)

2000 7.5 300

3700 ] aon

QATR -A13 ATR Formmular page 477
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3.2. Airplane
Engines

The airplane was equipped with 2 Pratt & Whitney Canada PVW127F 2750 horsepower engines and Hamilton
A63F six-hlade propellers. The FDR fitted an this airplane was recarding several engine related parameters,
including MNP, torque, NH, ML, ITT, FLA and fuel flow,

The specific analysis of the engine behaviour during the flight can be found in paragraph 4.1,

Autormatic fighf confrol svsfem
The automatic flight control system (AFCS) provides the autopilot, flight director and yaw damper functions.

The specific analysis of the data in relation to the AFCS can be found in paragraph 4.2

3.3. Flight path

The flight path of the airplane was produced using the recorded GPS-based latitude and longitude
parameters. A wertical profile using a terrain database was also performed, for the purpose of which the
recorded altitude was corrected fromthe GhH.
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3.4. History of flight

The airplane took off from Taipei-Shongshan at about 09:45:00. The autopilot was engaged while climbing
through BO0 ft', in 1AS mode with an |AS tamget of 120 kt and an altitude target of 5000 ft. At about 09:50:12,
the lAStarget was increased to 145 kt. At 09:51:20, the altitude target was increased to 8000 ft.

At about 09:54:20, the PLA 1 was retarded to the flight idle position and the corresponding torgue wvalues
dropped to about 0. The airplane levelled off at about 6250 ft. The altitude target was lowered at ahout
09:55:20 to 6000 ft and the ALT CAPT mode subsequently engaged.

At 09:57:26, the autopilot was disengaged for about 1 minute, and then re-engaged.

First approach

At 10:03:07, the selected altitude was lowered to 3000 ft and the crew engaged the WS mode with a selected
vertical speed of -700 ftfmin.

At about 10:06:18, the altitude target was further reduced to 2800 ft.

At about 10:06:30, the airplane entered into a turbulent area, the |AS started to increase whereas the power
was reduced (|AS increased fram 170 kt to 200 kt, engine #2 torgue was reduced from 32% to 18% in the
same time). The normal acceleration variations were comprised between approximately 0.6 g and 1.4 g (with
apeakat04dgi18g).

At 10:06:52, the LOC and G/5 modes were armed. The LOC deviation was then about -66 mv? (airplane left
of LOC axis). The selected course was still set to 243°. The selected heading was changed from 70° to 52°.
About 20 seconds later, the altitude target was set to 3800 ft, the selected vertical speed was changed to -
1400 ftmin and the selected heading was changed to 43°.

At 10:07:33, the engine #2 PLA was retarded to flight idle (~35°) and the targue dropped to 0% The |AS was
still comprised between 185 kt and 200 kt.

At 10:07:40, a GPWS alarm was triggered as the airplane was descending through 2700 ft. About 3 secands
later, the selected heading was changed to 75°.

Go-around

At 10:07:45, the autopilot was disengaged.

At 10:07:52, the GPWS warning stopped. The engine #2 PL was pushed slightly beyond the naotch and then
maved to the notch about 10 seconds later. The corresponding torgue increased to 100% then reduced to
about 91%.

At 10:08:00, the altitude target was set to 5000 ft.

At 10:08:28, the selected course was changed to 86°.

At 10:09:05, the selected vertical speed was changed to +1800 ftfmin.

" Unless otherwise noted, the altitude values refer to the recorded standard altitude (eg, with a 1013.25 hPa barometric
setting).

2 The localizer and glideslope deviations are recorded in milivalts (m). For the LOC deviation, 150 m correspond to
two dots on the display. For the G/ deviation, 175 m carrespond to two dats.

BATR -2013 ATR Forrmudar page ¥ /17
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From about 10:09:20, the LOC deviation indications became erratic. The LOC CAPT mode engaged at
10:08:31.The crew engaged the HDG CAPT mode a few seconds later, which made the LOC mode
disengage and the G5 mode disarm. At that moment the active longitudinal maode for the flight director was
still WS with a target of +1800 ft'min .

At 10:10:16, the captain pulled on the cantral column. The bank angle was 9° right, the pitch angle about +7°
and both local angle of attack were peaking at about 20°. The airplane was climbing through 3200 ft.

At ahout 10:10:30, the flaps were extended to 15°.

At 10:10:43, the pitch angle was at about +14°, the altitude 3700 ft, the airplane was banking left by 16°. The
right and left lacal angle of attack were close to each other at about 14.5°.

In the next 8 seconds, the pitch angle decreased to -1° (nose down) while the left bank increased ta 34°. The
captain was pulling an the contral column.

At 10:10:53, the heading of the airplane was about 20°, the GPWS generated an alarm far about 5 seconds.
In about 9 seconds, the bank changed to about 13° right while the pitch increased to a maximum value of
+27® The left and right local angle of attack reached respectively 18° and 17°. The |AS decreased to 95 kt.

At 10:11:12, the IAS reached its minimum value of 91 kt. Both local angle of attack were close to 17 .5°, the
altitude was just below 4000 ft, the pitch was +10° and the airplane was banking left by 28°.

At 10:11:17, the pitch had decreased to -4°, the left bank was about 35° the |AS just above 100 kt.

At 02:11:20, the pitch reached its minimum value of -7.9°, the left and right local AQA were respectively 20°
and 17.5°. The left hank was 37°. The altitude had decreased to 3800 ft and th |AS increased to 115 kt. The
captain was still applying pitch up efforts on the calumn.

At 10:11:24, the GPWS triggered an alarm for about 2 seconds, stopped one second and started again
during ahout 3 seconds. During this period of time, the pitch angle increased to 20.5°, the bank was reduced
to almost wings level, the local angle of attack waried between approximately 0° and 13°. The altitude
decreased to 3570 ft then started to increase again.

At 10:11:38, the bank angle reached 50° on the left. The pitch had been reduced to about 0%, the altitude
reached a maximum of 3525 ft and the 1AS a local minimum of 102 kt.

At ahout 10:11:47, the airplane was back to wings level. The heading was then of approximately 215°.
At 10:12:17, the selected vertical speed was changed to +900 ftfmin.

At 10:13:53, the |AS mode was engaged with a selected speed of 117 kt.

At 10:14:29, the ALT CAPT mode engaged.

At 1001513, the autopilot was re-engaged, in ALT CAPT and HOG modes. A few seconds |ater, the flaps
were retracted to 0°.

Second approach and landing
The crew performed another approach, in a turbulent atmasphere (variations of £ 0.5 g on the vertical load

factor) since 10:22. The airplane was established on the ILS at about 10:23:20 and landed without further
incident at about 10:27.
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4. ANALYSIS
4.1. Engines

Preliminary note: Flight idle (FI) corresponds to 35° PLA, the TO notch corresponds to 75° PLA The recorded PLA
values are EEC values, not physical values (which would be B7* in the notch, 837 in flight idle).

4.1.1. Engine #1

The take off power was set at about 09:48:05. The torgue symmetrically stabilized at about 90% at about
09:45:13.

At 09:49:50, the fuel flow starts to increase with respect to the other engine. The difference was comprised
hetween 10 and 20 ko'h (about 2%) at first but reached 100 kgih (20%) at 09:50:33. The ITT also started to
increase at the same time and stabilized about 15°C higher than the other engine. A rudder trim movement
(vawi right) is also recorded.

From 09:50:34, the torgue started to fluctuate. The fluctuations were comprised between 80 and 97%.

At 09:50:36, climbing through 1700 ft FALT, the MW iwas activated. It was cancelled 7 seconds later.

At about 09:50:38, the crew probably set the power management rotary selector from the TO to the CLE
position, which can be deduced from the NP that reduced from 100 to 82%. This action is consistent with the
climh sequence performed by the crew as heard in the CvR.

At 09:50:57, the torgue values symmetrically stabilized at 91%, consistent with the torgque ohjective.

At 09:52:07, the torgue values of engine #1 started gradually drifting from the aother engine and from the
torque objective.

At 03:52:56, the ML that was stable at about 96% starts fluctuating between 92 and 99%.

At 099206, the MW was activated for abhout 1 second. It activated again at 08:83:12 (2 =), 095326 (2 3),
09:53:41 (2 =), 09:53:44 (2 5).

At 09:53:38, the ITT dropped fram 780 to 100°C. It fluctuated hetween 100 and B00°C until 0558556 and
then gradually decreased fram 240 to 50°C in about 10 minutes.

At 09:53:48, the torgue stabilized at about 82%, consistent with the torgue ohjective.

At09:53:50, the MW activated for 2 s, and it activated again at 09:53:53 (1 ), 09:93:57 (2 =), 09:84:09 (2 5),
09:54:19 (3 s).

Between 09:24:18 and 09:84:23, the PLA 1 was retarded to Fl position. The engine #1 fuel flow decreased
from about 470 to 80 ko'h and the torque dropped to 0%,

Between 09:54:42 and 09.54:45 the endgine #1 MNP reduced from 82 to 0% (propeller was feathered).
At 09:54:44, the MW activated for 1 s

At 09:54:46, fuel was shut off for engine #1. NH and ML subsequently dropped to respectively 0 and 2%.

DATR -A13 ATR Formular page 9 £37
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4.1.2. Engine #2

The engine #2 parameters were nominal during take-off, climb and level off. At approximately 10:08, the PLA
2 was pushed forward from 35 to B0° then back to 75°. The torgue increased ta 100% then decreaszed hack
to 91%, which was nominal.

At about 10:08, the PLA 2 was moved to around 86° (with some peaks at 88°). The torque reached 98%
befaore it gradually decreased to 92% in 50 seconds. Untll approximately 10:12, the PLA 2 was higher than
75° but the torque did naot increase higher significantly than 81%. This behaviour was not looking nominal,
which was confirmed by a simulation that was conducted using the engine model. The simulation showed
that the engine was nat thermadynamically limited and that the torgue should have reached 100% at that
time. The arigin of the problem could not be identified at this stage.

42. AFCS

4.21. LOC mode non engagement

After the engine failure, the crew intended to capture the ILS in order to land on runway 10, However the
flight data (see dedicated plot in appendix 4, page 22) showed that the LOC mode was armed at 10:06:52
hut did not engage. It has to be noticed that the approach (LOC+G/5) mode did engage properly later in the
flight forthe secand approach.

In a simplified way, the engagement of the LOC mode occurs when:
« the LOC mode is anmed for 3 secands, AND
o the LOC deviation is lower than about 2 dots AMD the sign of the difference between the
selected heading and the selected course is opposite to the LOC deviation, OR
o the LOC deviation is lower than 1 dot AND the airplane’s path is diverging from the LOC axis,
oOR
o the LOC deviation is lower than about half a dot.

Given this engagement logic of the LOC mode, the failure to engage was therefore a conseguence of tao
main factors:
1. the LOC mode was armed late, while the airplane had already crossed the LOC axis. Three seconds
after the LOC mode was armed, the LOC deviation was about 1.3 dot left;
2. the crew did not select the appropriate course for the LOC befare arming the mode: the selected
course was 243° (since take-off) whereas the LOC course was 96°.

Mate : when the LOC mode was armed, the selected heading was simultaneously changed to the left (fram 70% to 52° at
10:06:53 then 43° at 10:07:17), as the airplane was already left of the LOC axis. As a conseguence of the wrong course
selection, the localizer deviation displayed on the EHSl was reversed and it is therefore possible that the crew changed
the selected heading to the left in a will to help the airplane capturing the LOC.

The scenario could be fairly reproduced in a simulatar and validates that the AFCS performed accardingly to
its design.

The LOC course was properly selected by the crews about 2 minutes later, at 10:08:28, which allowed the
second approach to be successfully performed.

4.2.2. Autopilot disengagements
The FOR recorded parameters in relation with the autopilot are mainly the engagement status (APE) and the
autopilot off warning (APOFFW). The autopilot was engaged and disengaged several times but the APCFFW
never triggered, which tends to show that the disengagements occurred upon crew's reguests. When the
autopilot is manually disconnected, the "AP DISENGAGED" message is displayed (steady) in amber on the
ADU and the RESET pushbutton illuminates. If it disengaged automatically, the message is flashing.
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The seqguence was as follows:

09:49:46 - AP engaged (climb out))
09:57:26 - AP disengaged
09:58:22 - AP engaged

10:07:45 - AP disengaged

10:15%:13 - AP engaged

10:25:55 - AP disengaged (landing)

[ o O N o Y S R

Itern number 2 is consistent with the application of the "aileron mistrim” ADU message procedure (see also
34 4.2 The recorded data showed that the crew consistently modified the aileron trim {from -0.5 to -0.8%) at
09:58:16 and the rudder trim (from -10 to - 16° hetween 09:57:56 and 09:58: 18) hefore re-engaging the AP,

This AP disconnection is also consistent with @ manual disconnection to regain airspeed, as discussed in the
CVR between the twa crew members. The AP was maintaining 6000 ft AMSL but the 1AS was decreasing
(138 kt at AP disconnection). Cne of the pilots apparently pushed on the control column to loose altitude and
regain speed (140 ft lost and 10 kt gained). Then they changed the power management selection to MCT,
which as a consequence increased the torgue of the remaining engine from about 81 to B8%. This allowed
the airplane to climb again to G000 ft AMSL and then maintain about 160 ki. The autopilat re-engagement
{iterm number 3) occurred when the altitude reached G000 ft AMSL.

The iterm number 4 occurs while an EGPWS warning is sounding ("terrain ahead pull up”) and concurs with a
sudden right wing down control wheel movement. The terrain (about 1900 ft high) is located approximately in
the airplane's 11 o'clock. Moreover, upon the triggering of the warning, the crew had increased the selected
heading to 75°. Hence, this action is consistent with a will to expedite the right turn, initially commanded
through the AP, to avaid the terrain.

Mote: the terrain data was avtomatically displayed on the EHSI when the warning triggerad, even if not previously
selected by the crew.
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5. CONCLUSIONS

The ATR 72-212A MSN 842 was operating flight GES15 when it suffered engine #1 failure during climbout.
The crew elected to turn back to the airfield. During the approach to capture the ILS for runway 10, the ILS
course was not set accordingly and the ILS moade was armed late, for which reasons the autopilot did not
capture the localizer. The crew performed heading changes towards high terrain and an EGPWS warning
sounded. The ATC cancelled the approach clearance and the crew initiated a missed approach procedure.
Dwring this missed approach procedure, the aimlane flew towards a high terrain area north of the airfield.
The airspeed decreased and several stall warnings and EGPWS alerts were triggered during about one
minute and a half. The crew escaped the high terrain and performed a second approach during which the
ILS was captured and followed down to an uneventful landing.

The analysis showed that the autopilot performed its functions properly and that, for unknown reasons at this
stage, the engine #2 was unable to respond when the tomque objective rose to 100%.
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APPENDIX 1: Glossary
ABBREVIATION DEFINITION
AP Auto pilot
ATC Air traffic cantral
OFDR Digital flight data recorder
FCOm Flight crew operating manual
GMT Greenwich mean time
IAS Indicated air speed
QFU Magnetic heading of the rurmway at landing
PLA FPower lever angle
QRH Cuick reference handbook
T Targue
Yapp Final approach speed
VmHE High bank minimum speed
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APPENDIX 2: List of plotted parameters
DFDR. : main parameters
Parameter name Short description Unit Sign convention

AlLL Left aileron position deg =0: trailing edge down
AlLR Right aileron position deg =0: trailing edge down
ALT Standard pressure altitude ft
APE Auto pilot status g Ersii%iuied

3 nho effort
CCFA Capt cantral calumn pitch force =10 da 2: pitch up effort

1: pitch down effort

30 no effort
CCF 2 FIQ contral column pite b farce =10 dabkl 2: pitch up effort

1: pitch down effort
CTAS Computed true airspeed deq =0: trailing edge down
ELVL Left elevatar position deg =[0: trailing edoe down
ELVT Elevatar trirm position deg =0 nose down trim
FLAFP Flaps position deg
1AS Indicated air speed ki
LACATR Left local angle of attack deg
LAOAZB Right local angle of attack deq
LATG Lateral acceleration b} =0: right side slip
LOMG Longitudinal acceleration ¥} =0: acceleration
MHDG M agnetic heading deg
MH1 Left engine high pressure stage rotation speed %
MHZ Right engine high pressure stage rotation speed %
kLA Left engine low pressure stage rotation speed %
ML2 Right engine low pressure stage rotation speed %
kP Left propeller speed %
NP2 Right propeller speed %
FTCH Pitch angle deg =0: nose up
PLAT Left power lever angle deg
PLAZ Right power lever angle deg
RALT Radio height from radio altimeter ft
ROLL Roll angle deg =02 right wing dowm
RUDD Rudder pasition deq =0: trailing edge left
SALT Selected aftitude (altitude target) ft
SIAS Selected IAS (IAS tarned) it
T2 Left torque %
T22 Righttorgue %
Tao1 Left torque ohjective %
TQ02 Right torque ohbjective %
YRTG Wertical acceleration (Body axis) [s} =0 up
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