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"ATR-72 » p£_+ 7 4 # # Multi-Engine, Land £ 7 415 E ¢ & %
gz Za, £ ## T Privileges for operation of radiotelephone on
board an aircraft | #F P E PR e s T ART LA FFE
#i, 4 & %z (YIMID)English Proficiency:ICAO Level-4 Expiry Date
2013/12/19 |

TERATHE ATR72J_1'11§‘§\§,l BE®E -89 & 87 *:,\-—ld; 2
T ATR-72 ‘"H,&.L EEE o B BuHpFril 17,783 /| pF > &iT
2R MEVIRE L kA &r ZABH T R A M ‘ﬁi*’" ‘ﬁi
( Proficient Training ) ~ #% & < % ( Proficient Check ) 3P 1 7% 2 7
EGPWS exercise, steep turn, stall recovery, unusual attitude, in
flight eng. fire, single eng.4p B 4% i* ( 7 go around, app. and
landing ) % 57 p » s ¥4 B (Line Check )ik B * % %  :bank control
&turning 2. 38 P > T H B BT 2 PN H L EED 292 L 5%
%325 % & (Satisfactory ) = % Jﬁ,i (Pass) o ¥ty Prit T4 B auix
Jar 1R B DR IRAE A 20 R e 2 e K

TEBRAMRBAAE LT EERE L Mk P L AR 101
+ 03 % 05 p > #le2 REGIF P 23055 w8l R4 F
' 4% ¢ Holder shall wear correcting glasses -

B K 3R

PEARE AR ES P ENRE G ZHAFTHEH o 7
PEAREBAERT TR RTE RORP P 2355
"ATR-72 F/O - B757/B767 FIO ~ £+ » 7 4 # # Multi-Engine,
Land » £ 7 45 F 4 @ R F A E K £ T Privileges for
operation of radiotelephone on board an aircraft | » 3 3P ¥ 78 f

Nxe BT g T E A EFEENEF s

7

(Y/M/D)EnglishProficiency: ICAO Level-4 Expiry Date 2013/11/09 |

BIE® B & @15 > A EO9 # 97 =4 ATR-72 3| % $&
IR E A R a§5é’ ﬁ BB spr R 5,743 ) BF o B iT 2 & 2. 25§
PRE Y EE L b A HBIE R A 2 3" - (Proficient
Training 3P P % 2 ’ﬁ EGPWS exercise, steep turn, stall recovery,
unusual attitude, in flight eng. fire, single eng.4p ki 3% i* ( 3 Qo
around, app. and landing) % 58 p - s ¥ % (Line Check) #Pp p
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REREMERAAELS THERE L IR DS AR 101
# 01 %" 05 p > H& 2 BHF L4 P ixe 5 ¢ "Holder shall wear
correcting glasses for near vision. #£ # Z g\ 247 | -

152 EBRET & 72| FiEd

4% 30p @ APpa&mEEFEFEF 5 G 0530 42% 0 0730 1
o @ brr, 1750 T r1ik o 5 2200 fj&% °

572 01p : 2pHRFL-F>-Pl-£F - Liziz - &+
£ 0430 4= > 0600 3| 8 3-4F 1|34 (7 & fiz
%0 1230 % = Tk 7o %) 2230 if:f; o

52 02p ¢ % 060042k » 1120 3 = & 2 E 55 - 1327
FIHFL-2 - L EFTIETR o

47 30p @ HiFBE-5O-F-5 -l feiEar s 1230
EiRREY £ ¢ R

51 01p @ fRih o

51 02p : td 4 pE o g 1100 Fl4 4 > 1330 4
FIFC A Do & o b B A TS o

16 4% BFH

161 42 BAFTH

i B A TR 1.6-1
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% 1.6-1 s BAAFTHR

g BAAFHRA (M4 13MI10LE57 29 )
Gl Y EAR
RS2 F 2o 5As B-22810
ey ATR72-212A
Wi B ATR
BB B 642
DR P B TR 8 EF 254
2P Ep TKB8IET " 67
ST A BTN AP
B A BT R F LDF
B4 E e8 3 Mo 93-945
P AR L T 100-06-097
WFHoEE A 2np B X100 # 6% 16 p

AW101# 67" 15 p

22,854 | pF 02 4~

‘;' I
m./"\:z» B X g’t

33,999 =

r T tefEsgE p oy

8CAE # 4 /3x W 101 &+ 3 * 21 p

BN & B S 'S

253 /] pF 39 &

+=x L’Fﬁw/ 433:

400 =x

162 fEaTg

% 1.6-2 3 ArTfp2 L€ T4 o

fREEH I ELE e R R P

12




3162 £ T i

i
SR L o 44,092
FEERHEL 41,991
BaAe e 48,501
FEARLE 47,291
Ax b & 5,300
FiT 40 £ 1,281
AR RE 48,171
Hp R 46,010
ABE 27.7 % MAC®
FrE ol 27.5 % MAC

1.6.3 FdPFH

s748% 4 22 % A4 £+ (Pratt & Whitney Canada » P&WC)
274 32 PWI2TF )5 648 > &4 FRE4 163

# 1.6-3 #F 3 A T

FEWAATRL (AP 2AR1I0LE57 2p)

¥l B No. 1/ = No. 2/+
B B EB0349 124576
#ip 2 K96 & 117" 15p | A K 8L & 6

AF 100 & 4% 26 F

R N R N A .
'ﬂ%ﬁ @@/ﬁ%#HJFIQ

ARO99 &£ 2% 221

pP#EBBNE | R s e e g
2w p A®100F# 9% 19p |A K99 &E572 64
sy prikc | 973 /) B 36 & 3,990 /] pF 49 »
s 3y 1,487 = 5,958 =

B g 7,509 -] pF 03 & 30,788 /| p¥ 15 A
BRI 11,120 = 47,804 =

> MAC: Mean Aerodynamics Chord -
13



PWI127F 7] % & % d it & fhice s /fg%ﬁ&ﬁ:‘ﬂ‘ﬂﬁ 2 £l
G F4cF 1.6.2.1-1 Fihistres § e f £ BREE  RELR 2
BB B0 FHE S § LaMREHR - LA RIEME 2584 F
# (4B 1.6-1 ¢ ‘o207 ) o

B 71 B

%189 71 B4 \

| %2;&%11:‘%#%

B 1.6-1 #F &30 B

ZAF B E TR AR REMT SR F RS
BAIT @ A F b s TR BT 0E 0 AR = RS
(three-shaft, two-spool ) %3+ » g#E S 43¢ fﬁﬁ”ﬁﬁ;{% M~ B R
B2 BB L p 2 T T REER S MR E R RIF RS
BN FREKS FRIEHSFRY > FHUIEREL B4 Pk b
iR iy o S5 G E R e R 0 B Ll R o

¥ 12 5d 4 FHESEFP 7244 (containment
feature) > v %% (pocket feature) kv * iR E & Agid #7458
EECBERES S S ABT A RS RE T F Y B E e 2

1.64 =B ipM TR
1.6.4.1. 88 F 3R

IR E R - B2 BTk CEBKRAE - FEERE
(Weekly Check) sc4r 322 B ¥ 54 ¥ AR p P #£%
i (AR1I00# 9% 10p ) 2 ¥&» (XEW101&#57 02p)
2z M1 1% & 4% (Technical Log Book » TLB )~ ‘&3 F|¥pdp 2 % af
Brrl Bl TERE AL AP L B AL o
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1.6.42. F &g A o f

A E100# 27 1p > 155 0452018 * P 6,440 5 > 34 /7
S5 720000-SDI-18000-1 2z %' E#LE ~ % B E * /14 L F p ARE
FURL  CFRFBRIEFERBEY T o5 FaRm jav Bt ¥ mfck
?7 100 - ]FE*: FAE 100 £ 2 8 17 pAFT ’ﬁPaulfk%ﬁéml%’*

5/ FF > AF100#F 4" 26 P EH2E - AKI00E 57" 20 p 2
«a‘&”lf\?\&’ AK 100 # 9 % 19 p & A0 F &b o

AR101 & 20 1p 1L dibeizist » e s 465 ) 5>
3 1 34 {7 %25 720000-SDI-18000-TNA 2 % & iF s ¥} ARG 45 |
Wa ZARAP DRI RERPE LT AL 20 TS
ogdsE Ry 1,000 ] PR RARED R -

1.6.43. 4 B #8023

fhEg B e g AT IV E El')“nifé‘.dﬁ 2Ad R E R IR
i3 > SECA B ® IR L@y d %4 i 2. - » SECA T X
K 35 & = = %% K Le Bourget #3#--> 5 P&WC 100 % o8 R ER
T3 0 SECA ## 3N 2 & PWI27F $ &3 ~ K 3
b s s g oo

PEWC 127 sl a4 el hakl 3 8 ¢
( Maintenance Review Board,MRB)> % » % 28/ # & 2 “FLkw
t 12 (On-Condition Maintenance,OCM) ” # f& » T4 & & 4o &
WA R RN FYPEED D BRN TR A BE N
OCM ™ E 4 648 € & it 2™ 3 e & BB D P LG 4 2
BEWE 4 AL AP N R 20T R Y B R
BBt AR 2 % Pl K0 EHKFRE N gy '*‘%i* EY
B M SR .

ipE ATR 1R 75 22 PWI127F Al & a3 2+ 4 % OCM =
S F BN ERL R L g f k484 T - (Engine Condition
Trend Monitoring - ECTM) 7 > ,‘f‘g{ e d e &M a S8
FEFEWELRFRT REFEPRTI S8 CNH (3 BE
i ) NL (MBRESF fd ) - WE (2w ing) 2 ITT (e s
BR )
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REEY R T E A S AR A4 5 o R4
RERETDPPRBERLZFTFPRE I RA VTS HPFRT W ER
BFEHBHEL R R ERPBEE R R R SRT R B

P o

b=

KDY

BT e %R B 1.6-2 53 258 60 K99 & 5

6 pARE RN E PR RERETH 2R R 1.6-2 iR R

90% - ITT % 689°C » Wf % 1,200 #3/pF -

): 4
B

pF «‘E%ﬁ%lﬂ: )

Bl 1.6-2 2 55 6 12

#
"

REF NO. : 72.00.00-G " C TG
. PWI27F/127M (AT ~72) E. JINE TEST RUN . DATA 35
* BASIC INFORMATION : et TAW : AMM 720000- ERU-10030-008 REVISION DATE : 17 JUN, 2009
RUN -UP FORM |A/C REG. NO. : | TSN:______ [CsN
ATRT2-212A4 | B-228/0 MSN NO. : [ENG. NO.1 SIN : TSO - CSO -
DATE : p7.9C.20/0 1 OAT(12): _ 2L °C  |ALT: 21FT TSN : CSN:
GMT : WIND SPD : LOC : TSA ENG. NO.2 SIN - 224 {81150 €SO -
PROP, | MFCU | PCU AFU EEC ) i ]
ENG 1 | B
" RECORDLIST ENGE ] "l
; CTWEATHER GI/AUTD Fr7AeTe ¥ TRV AL RLO TAUTO
PEC, EEC ON PEC, EEC ON PEC, EECON ' | ) ; EEC OFF
1" “BLEED OFF BLEED OFF BLEED OFF | OFF ICE - BLEED OFF
ENG L 1 ENGE . NG 1 ENG2 ENC & I_ ENG 2 .t £ni Y ENG 2 ERNG | l E NG I ENG 2
= 0% 6 4% 235=4% 1
TQ(% ) e | o |8 Wl DYon) 1901920 1977 P8.€ (1004057
S13% 71+ 1% 71+ 1% ! 92+ | %
NP (%) 1fo "qu,lzz Q6 [Mb 189 (709 19221272 (972161 [ico. 1828
<500°C <500°C "1
. 1 b ! .
ey 1go> g [OY [0} Too T4920177 669 [580 1695 [95» [723
ook | % = 850%
NH (%) 6515:'651[13&;? Q?ﬁﬂaql?gi? .y 133 1922 77 |32. 21620 [|0e b [987
FF(LB) bo 110 %o [0 |imw [ygo 1130011200 |IC® [/ [1deo [1300
> 30 30- 63 565 1 5463 35-65 33-65
OIL PRESS (PSD) [ (.6 | bo | bo | GO ]rbo Lo 6o Jpo 6o €0 fs [6°
OILTEMP(°C) | b [P [ Lo [0 0o [ 8= | 9¢ 3¢ |90 |7> |90 | 9¢
CLA FTR FIR AUTO AUTO AUTO AUTG | AuTO AUTO AUTO AUTO AUTO AUTO
PLA Gl GI GI Gl F Fi | Sﬁzcﬁ paf | vaxmey [axmey | §8 | Af

FABRT P FEREEH ITT 3 BV HIPFARGE 4 #

4

W
v =h |op

=5

N

=L

T

B

—

v

-

18°C -

16

% %

Ld BT RR S TTER S 25T ETT R
BASIER F120C ) ABE R E L3I
BA 15 B BB AN F ITT B2 P IRE R 2 T
A eLn o HARERE

AN S N

Bl

RN P

e BN H G B 4B e P £ 4 B 22 T.O. (NOTCH)
L FEFRRT R e ARG 90% 0 RS ITT &
ITT &R AQHR LEP > TREFSREP P FHRERP
DHFRITT @RE RFF TT LR T2 FRIP > PSR
Fhr ¥ SR 163 3l 25Lg R AR 101 £ 20 2
101 # 4" 26 p 2 NH-NL-Wf 2 ITT £ #2540 § 1.6-3

2%
i
i 2




M 1632 5 8 ECTM ME g7

RypEBAURE U £ 5 A 2 B AR RS PAWC B
ERCOTAR 97 & 37 139 ~47% 17p ~6* 11p3% 8" 15p %
D st SB 21766 PR A 2 H - 2 s Z R ITR (Aot 1)
RPREPRAFUL AV 1.6.2 £ 72 F i 15 g d 487w }—?%{’ 5
SEBEY Lakd FHhES L3 ket B3R BRE2 15 1
a4 EIRE P 2 B2 BB 4 SB 21766 JRixd £ 7P ;ﬁg k=
LEHPM o (%4 1181) g A F e & AT Ay £ o

17 A ER
171 = § ik

- ‘}%“Z’ﬁt‘;%?%‘;‘%ﬁb% ’ *'\‘—'"]é&j’%‘h—,—?]'/ﬁ ZF L/ﬁl‘@ 2. B
o 1758 PEE F A P % 4 b 2 EHR 1 4 e 1756 3 1956
pF o 1756 PFRae SRl ¢ R R 7 o

Pt 1803 F % p % 15 % F B4p 60 4 xR 1802

6@-5 ThARBAOPLPF I 2L EFPF S WL F L FF TR G ER o
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pEE 2002 pF > 1002 FEBRLiRl G 5 & 0 FESR R R B R o

1800 p# iz *h A firk 2 W4- @) 1.7-1 - 1805 pri 43530 * ¥4 f
%% Ew ik Bl4cB 1.7-2 “7F o

117E 113E 119E

Infrared Sak HR: 2012/70E/02 10:00 UTC
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ANIMATION X1 480%480 10:05:01 UTC -

Llelﬂl_u_l_lﬁ@ﬂ_lil _tode |[ERN - | 3

:" CAPPI
LIVE1l_DEZ
Hgt:1.0 km
Range: 120 km
S120R050E15

| 1
10:05:01 Z
2 MAY 2012

4] ] ] ] ]|

3]
,%.

=]
-

y
i
g
4
i
8
~
™
o
[

B 1.7-21805 prt I #-38 " B 5 2 5 & v A F
1.7.2 ¥ & % F B
L8 G X g BLPLE Ao

1730 p% 1 b » 320 B 0 b i 4L/PF > b v R4 230 A 1
020 B 5 #t R A X 1022 5 §RifF § & '~} L& 5 2 800 % -
A 22 1,200 ~ 2 2 3,500 = ~ 2 £ 5,000 < ; ;g A 28C >
BEL23C 5 B A& E0E 1004 F ba; ABREAF — WP HE 0 LR
2500 2% » F & ; %?‘;i—é?%;fi%:‘ﬁlﬁ“’%i#“"’ v g #3850 (ATIS
Q)

1756 FF b o 3 F_> b % 22 /pF ;50 LB 8,000 % ;-] % & ;
fﬁ* 500 =% ~ ff& 232 800 = ~ 22 2,000 = ~éJ* 5,000 < ;
BE28C > g223C 3 R A# 2 E 1005 F ta; 4« F—10 §5

"SR ABENEHBE 82T T 16 2L FHLA
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Fhr o ABRUIRAR — TR R d i LR 1,000 % 0 < F A 5B —
TRENEA A ITEAMNS o ra B o (ATISR)

1800 ¥ : b o * T boif 4L /pF s R 1652/ it 2 & 4,500
2% ol F A 5 fFE 500 %~ ff A 2552 800 % ~ A2 2,000 %
%2 5000 ;8 & 28°C > &2 23°C ; & & 4 H2 & 1005 |+ ;
AT A—10 583E b 27 ARR AR — g A L R 1,000 2 2
AFARSBEE—FTREENT A A IANS e BE(ATISS)

AN

1827 p 1 b v 2 T Boik 6L/ i 18 L/pF ;s B & 2,500
DR xFA 52 500 ~ g ZEnE 800 % ~ A2 1,600 R~
712 4000 ;B R 27C > % 23C; & & &% @ 1005 7 ta;
AT —28§aig b 27 S ABRER — R g a0 AR 1,000 2 7
F3x—10 85k » 300 & > hiE 112/pF > L p 21 2/FF > § A F
Z o« (ATIST)

173 ®ZATER

ol 7 b7 3 & k5 (Low Level Wind Shear Alert
System, LLWAS) ** ¥ s % p 1700 p¥ 3 1830 prz & » 10 § i & 5
BT 2 Mg b BT

1755:10 p% 3 1755:50 ¥ : 10 ga:f e8> b > &7 > 7 f - 2 >
hoiE 3§ 20 2 /pF o

1756:00 p% 3 1756:10 p& : 10 ga:g e3> b > &5 > 7 -2 >
BhoiE #8152 /pF o

1817:00 F¥ % 1817:30 F* - 10 pa:g &35 b > &Ex s jasg + 7
bk £ 20 n/pF o

1822:10 : 10 gaiF i3 b > &7 > jaif + % 0 h g 8 £ 15/
B o
1827:10 p& 1 1827:50 p& : 10 sa:f i3> b > ¥ 7 » jaif + %

hoiE 3 £ 152 /pF o
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1.8 B4 ~ W EZL A

nzﬁ%\dnﬁg—?% Pt krd 2 AN B T4 sk §
t1rpie TE P LS EILS £ 8 ¥ k4o

Ak BAURTEEE £ FHE R 100 £ 6 7 A H =2
& 2 Araug pods itk s (Air Traffic Management System, ATMS ) #
# o AKI100# 6" 30p B4t ATMS (7% » > k%ol Vg
PR AAR100# 107 5p « B F ¢ o T HEHEEL 2 bk
Fn\ig:?; # 2%k fu’?#)ﬁz“;ﬁ&%xL7ﬂmfi&PTW( Air
Situation Display, ASD) ~ 4% & 7 F+ g 4l% &if2 im @ p Fi i
I o

ATMS 2 % & T AL BLAJE # it ¢ éé’i%‘%—'xﬁ@f‘l N A
B e S o s ST T R B R TR
PSS B L BB ERAIEE S ASD VEHN T & 4Rk KT
};.—g}iﬁ'—? %+ B A& (MSAW Terrams) ';*'L Fr AL A F
/J Fuk B o '}Er p o X :ﬁ W*,p‘.&«;l*rﬂ fe B oiE A f LA 7f¥ T B EUPRIER
R REHIEGREiet @ gt e R ATHE AL R T g 1T
g AEM A H) (XK 100 # 6 7 )»3t& p Briefing 384 £ 7 7 MAP
SETTING z. WEATHER 33 P OBRE e

:1‘“
uw

35 K g ® A B (Ar Traffic Management Procedures,
ATMP) % 5-14-6 &2 2 ATMS % isEp > ATMS F pFrL 5 ’{E%‘{F
EEFHTAOCRERALE ST YES RS FHE VAL RS
DR g AR B T Rf%% g 2EqmE, i 2 WFEHE

F 2R F > FEEBE g 2 6 CATMS R 2 % 287 0 & 7 iBATlr
%2 ¥ ST (STCA)~ ¥ H% 287 MS (MSAW )~ /&% 5 5 » 28

T DA(DAIW)\ﬂm&)‘ﬁVﬁ “# RA (RAM) ~ # ¥ 4@3@ -4 CL
(CLAM) - s gLpE I & 5w TO (estimated Time Over) ~ i iF = ¥ 3%

2 MP (MPR) ~ i& » 41 B % 235 P SA (SAP) % i§ 4% L%ﬁm\g‘*r
CP (FPCF) % &7 o

s AP R 0 5% ASD % A7 MS~DAz % > &5 5 4T

%% ASD % %;n MS~DA~CL2Z % > #7% » 4§ 1.8-1> 1 2 d
5 ®% 1 MSAW Warning 2 CLAM Warning 5 #2 ¥ 75 -
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EVAZ2E
i g

@l 1.8-1 1808:45 pF2_i73-4 ASD & %4 @]

ket BB Wl S SUS G- o B VE X W AN k- U SN2
R THFE BRIy BERIELEFS T E R R
AR E ey BT 7 8 & OUTER MAKER #a & 47 53 4 B 14
$L B FEEL AT BREBEFLREHE o R
S TS AL BRAFA L Ry L DL
o eF RESEHFIRRE > e R p IR Faar BaE L &
(iU (L I L -

Zyp ATMS it p - ASD v iefjé FHIRhiFE£ Y2 3
Fo AR R SR TR MR F Sl gk RTH
% ASD R BI04 o - g IR B S RN 80 1 140 L o
B R engelpl s 12072 H=e 5 13002 0 A i R 5 120
B2 AERE o ARTHL B AR = ASD Eom o 5 123 L -

RREFTHEE LT 2 g4l TEA > ASD M7 A
F G o B Rk B R E AR ey B2 f
MG T Iy B T L P ASD 2 b R
Bz gpd Bgop 4o

4+ #1184 ASD ¥4 ASD
B R % ¢ R é
R oo s 15 18 A 4 £
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A g TR HuehgE 4 A R A > ASD % % HIGHLIGHT #
R A ﬁewﬁmﬁméﬁ:ﬁmﬁvﬁw FRRPL RS § TR
ERAEA R o I TR FHR A M T
by BB RGeS (FREE ) (X&) g B

;&%%ﬁvvaw%ﬁtiﬁﬁﬁﬁﬂlod%%U%«ASDbj ’z%
SRR R TS 2 R ASD L s S T AT A
4o+

4 #3734 ASD ¥4 ASD
EhiEyw Ekc 24
AR K £

1.9 @t

LA GHFAEL R LB L2 BEF AR F A
ewlr 119.7 2 118.1/121. 9 MHZ 4 F 2 288 (7 /@ R T W 3> & i
BN

1.10 HaFH

& AP M REE o

111 #éksE

1.11.1 R453E 3 B4R

KR FANAEEE S &4 8 (Solid-State Cockpit Voice
Recorder, SSCVR ™ {j # CVR)» ®i# f % L-3 Communications

NP 82 B ELA W 4 S200-0012-00 2 00452 - 3% A 453 5 & &
REF 2 Pk B 30445 4B ST BRA Y
kAT ERAE SR RERAS LR R REELRE RN
gé;u& °
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GRGED RS ET R K 85T 4 - CVRA
ER Ry 123 » 11 #y (1630:51.1 p& 3 1834:02.2 % °) » & #;:f
FLfAz g5~ A L E R AR T FE - EGPWSE L B 4
iR B si:%fr\i;,—& LRI SR AL U A I | f%g:rrg;—;ufp rﬁg 9 32
42 CVRY) & o

CVR PERF 502 ATC PFRF 5 A8 » ot e dile B 2 a1 2560
FEF,&lb’;}‘g‘CVR el ATCEEF'EIFPE-ﬁ,i‘,—IfTﬁﬁ PR % suta 2 FDR
PEP 5 L0 4t 4 FDR sedez 4T #0465 VHF Key) %487 CVR
HEERES %—FDR FEF'&PE’ ATC FRE#H o (FDR BFRF=ATC p*
726 4))

111.1.1. CVR# 3} 2 §2 &%
1935 ATR72 B B 4% (F 20 % 1.02.10 & » K Ragp * 14

7R R 2 LY o L &2 (Warnings) %5 - &5 (Cautions)
e (e (Adwsorles) 2 F 3 (Information )

1. &% (Warnings) #5¢
123§ F 4F ¥ 5 % (Continuous Repetltlve Chime, CRC) # 4
J R EL (Master Warnings ) » i @5 €2 o d EL g 4
HEL e (AoF B A L)z A L T g "éﬁa& i 2\ 8 4
BPir £ R FARELPEL  Jod i B2 (Stall Warning)

12 Cricket %47 ~ p &% % ﬁi% ( Autopilot Disengage )
Cavalry Charge #+4 7+ ~ -k T % %% # & (Pitch Trim in Motion )
2 Whooler #4 5+ o

2. ﬁ’—‘r (Cautions) #4¢

¢ H B85 & (Single Chime)» R & 97 sgu|2 B3 > 3 ¢ &

i T2 I d ﬁr—rw ) ‘/#ﬂ».g*rtx\?‘%'l RV 1 ﬁ“.ﬂm;bgglf PSS
e B2 8/7 4B R#E o+ (Altitude Alert) 12 C-Chord #-%°
7 ~ p B E B4 "% % (Autopilot Capability Downgrade )
3 % click B4 7+ ~ i@ ¥ r? (4 Interphone Calls) 2 Door Bell
BT oo

3. 3% (Advisories)
AR RMERE LR W B ER TR £ 2

\J_

SRR AL I ATCRER L 24 4 -
24



f%%ﬁ%°
1t (Information)

ﬁxﬂr“ﬁxﬁf‘l‘ Bl ¥ A - M HEUkRET 0 TN S

@%1483w$$ﬁﬁﬁmmu%%1§% o B EYE 2
EGPWS 7 ¢ 4 fs#e B 48 1 &1 & 82 B, 4o T TERRAIN
AHEAD, TERRAIN AHEAD , 2 " TERRAIN AHEAD, PULL UP | % -

CVR &4 4) 2 ¢ ¥ yph2 87 82 B4t 1.11-1 &
SR LE 3252;%5 &«suﬁmm 1.11-2 -

F 1.11-1 B4g3F 5 e S B E L [E 5 FRpFE 4

ATC P/ B #2 [ E
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

25




ATC p= /& e B2 E
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
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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ATC p= /& e B[
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 “terrain ahead pull up ,
terrain ahead pull up” =GPWS warning
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
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
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ATC p= /& el B2 /Ex
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

+ 1.11-2 22 4 ﬁ%’{i BN B P R A
ATC p# Y LR (sec) CVR ) #Ep %
1810:23.5 0.261 % B
1810:37.1 0.675 % LB
1810:41.9 0.215 % B
1810:46.7 0.068 (* P25
1810:47.1 0.056 (% P #55)
1810:48.1 0.052 (7 P #5)
1810:57.0 0.064 (% P %55
1811:06.0 1.436 % LR
1811:19.7 0.281 S S
1811:20.1 0.260 % B
1811:28.5 2.057 S S
1811:34.3 0.064 % B
1811:35.2 1.806 S S
1811:40.3 2.275 % B
1811:45.1 0.048 (* P25
1812:03.7 0.053 (% P %55
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ATC /% R E R (sec) CVR ) *p %
1815:12.2 0.817 4 g B2

1112 BHFR LR

T EE FA SN T k4% (Solid-State Flight Data
Recorder, SSFDR > 2 i #FDR) > %;15?;’ % L-3 Communications
> P B2 B B4 u) 5 S800-3000-00 2 00556 ¢ 3% 4 4LF Rk 4
FAE AL 4L [ P36 2416 7)o kA T07-02A #i% B #4nit
FE%BJJL r"z‘]"**"'ﬂ*ﬂmnb‘ggJ % T AEIAFDR > 3=

G157 X & Slc e B R E ’65‘138@ S¥co @ 5 R
2 S R EF A A g R R BR B2 ATREH © & Y72
WAL G EfR 1 MeesrL ¥ R IRE T S L ATCRET > i
B 3 1.11.1 » FDRF A48 &4

AL NEEL TR F

® (0941:51 pF » %718 FDR B 403045 ; 1832:57 /& » :%731#% FDR
lr% i+ cb—

® (0949:54 pF » i 95 B > T All Gear WOW | %-#cd Ground #
% Air ; 0950:08 /& - " AP Engaged ; %#+¢ Not Engaged # %
Engaged -

® (0950:58 p¥ > 1 & ¥4 (Master Warning) 1£# ¥ 455 6 4/ » o
PFaMT R AR (Radlo Height) % 1,725 » 7§ 143 j2/pF » ¥
i 144 0 pE> 12 Bt 40 s £ B 1% Power Lever Angle,
PLA) #8577 2 %2 73R » 128 3 &ITTA B 2 =~ 759
B % 714 R -

® 0953:28pF » i & &£ K ids » 3 0955:06 B A » 1 & &4
g ird 20 = 0 (PR T THARNT IR 4,226 % > Tio%
W 1432 /pF > T ek i 9 126 2 /pF o

® (0954:36 1 0954:43 -1 5L do %0 Pt & B d 76 B T %
236 R FadFIE R > 0954:40 pF 3 0954:51 pF 0 1 LA
w4 (Torque) ¢ 80% T " 1 0% 15 # 5 4 NHd 96%
T3 73% 15 NLd 95% T 8 1 52% -

® (0955:03 1 0955:07 p= > 1L 5L 48 NP d 82% ™ "3 3 28% >

o f323# ~ * [ATR DFDR READING Service Letter. Date: Apr 15/94, REVERSION No.: 3 -
Mar 31/6, SERVICE LETTER No.: ATR72-31-6010]

% power Lever Angle, PLA %#c: HMU i P8 =% 2. & B » 35 % Jh 5 EEC -
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5L
[ J
[
[ J
[ J

Zz_ts 15 b1 NP & % &% o
0955:05 pF 1 0955:17 pF > 1 5L 4 NH d 73%T™ *3 1 0% ;
0955:05 pF 1 0956:16 pF > 1 5 &% NL d 52% 7T % 1 3% o

B2 feh 3 EGPWS &4 (eh ) [

1807:14 p¥ = 1809:58 pF - I Pitch GS Armed ; % active -
1807:14 ¥ 1 1809:52 p# > 'Roll LOC Armed ; % active -
1809:53 p& 1 1809:58 f# - ' Roll LOC Engaged ; & active -
1808:02 ¥ 1 1808:13 pF - ' GPWS Status | %#k:z4-iE 2 One
Mode Activated » Z i % 5 2112 /pF 3 194 L/p5 > ¥ B3 R
d 2,710 T "5 3 5K 2,3656R > mma B8 Ad 2450 T "F 3
Bt 1,586 v iEd 4 T f 1.8 A4 3 BB 32.7 &>1808:07
pF > T AP Engaged ; ¢ Engagedi# 2 Not Engaged -

1808:12 p¥ 3 1808:21 -2 5LaF d- 4% = 4 B d 36 & + 2
T80 R 25 FEHHEA I 0% 2 T 100% 0 2 5B NH
d 73%+ = 1 100% > 2 5o ## NL 4 53%_+ = 2 100% ° NP
#Fiv 5 102%3 99%FF - R A B3 5 415 R o

1808:22 p¥ 3 181116 FF 2 5L 480 P 4 R %14 5 73 &
I189R2ZF Ad BORTELTTIR L FHIHFBIR -

EGPWS # 2 {1 4 i 82 (th 9 ¥ :

1811:17 p& 3 1811:21 pFrz 3 1811:46 pF & 1811:53 pF.f GPWS
Status | %#ic4-E = One Mode Activated -

1811:17 P32 1811:53 pF » Z i d 124 2/ "5 3 £ i< 91 72/
pFog A2k 1458 /F 0 §FRE A% 5 3,490 % 3 3,994
W2 2RTEAED 2,194 T 3 £ % 1,125 o pirdk d
18 RH #wI B 2728 E R IEME 85 « g éd |
18AM w153 141 ER " 2HKE 394 5 255 H 4
Wl ELERR 2 860 0ORZF - hwRiti: 253 2%
262 B2 R o bk 5 2L R/pFR 44 2 2 [ o

1815:35 f¥ » " AP Engaged | ¢ Not Engaged #& % Engaged -
1823:12 p¥ = 1823:14 %" Roll LOC Armed | 7 active»1823:15
% 1827:01 p% > "Roll LOC Engaged ;| : active - 1823:13 p*
% 1823:21 p* > TPitch GS Armed ; % active » 1823:22 p* %
1827:01 p* » " Pitch GS Engaged ; % active -

1826:56 &> g4 95 B T All Gear WOW 4 Air # % Grounde

! Roll attitude, >0 : right wing down -
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#FakT E A~ (ADU) #57 S

® ATEEHITHAE T T BT ADU Caution Active | -8
27 = d Tinactive , # 3 Tactive ;> B K FHFF 5 74 ) > 3%
g 2 o

\\\xr

BT E PP 2 EGPWS (e 8 ¥ 2 8 407 4L 8 Bl 4o Bl
1.11-1 2 B 1.11-2» EGPWS it #: # f¥ 2 & s £ drbe®) 1.11-3 -
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*
all gear on gnd:|

[y

NUNO

TITTITTG

700
600
500
400
300
200
100

%

12
8
a

100
FA
50
25

:

ﬂ Master Warning (discrete) n N‘Iw ! H J‘

All Gear WOW (discrete)
NH Engine 1 (%)

|

NH Engine 2 (%)

NL Engine 1 (%)

NL Engine 2 (%)

Ui

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

Torque Engine 1 (%)

Torque Engine 2 (%) w "

PLA Eng 1 (degrees)

PLA Eng 2 (degrees)

ITT Engine 1 (degs. C)

il

ITT Engine 2 (degs. C)

:

Fuel Flow Engine 1 (Ibs/hr)

C L

=

e e,

e = o
Fuel Flow Engine 2 (Ibs/hr) \
/-/Fn-:ssure Altitude (feet)

Indicated Airspeed (knots)

P e P

17:48:56

17:49:41

17:41:32
17:51:11
17:51:56
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 ¥ &FrE4p i 8 5nddic
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120
90
60
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One Mode Act}

12

|
U= = lin

450
375
300
225
150

, GPWS Status (discrete) H m

l AP Engaged (discrete)

Pitch Angle (degs.)
MW

W@cww%

Wind Speed (knots)

..... S90S ~9809800000800400 o SEL00000000000 L8006

Wind Direction (degrees)

PLA Eng 2 (degreesh._ . _

fea
PLA Eng 2 AIrFASE (degrees)

PLA Eng 1 AIrFASE (degrees)

PLA Eng 1 (degrees)

Indicated Airspeed (knots)
Pressure Altitude (feet)

o o) ) © 1n < ™ ™ o] o )
~ n ) per n M = n M o <+
~ ~ 0 o) o) o - - N m )
o =) o o o © - - - ik -
© © © © © © ) © © © ©
- Ll - Ll - Ll - - — Lol -

ATC Time (seconds)

B 1.11-2 EGPWS it # 8 ¥ 4p B & 4 ftic 2
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AP Engaged

"PLA Eng # AIrFASE | %-#ci: i * 44 % FOQA ## (AIrFASE) ¥ 2. PLA 3 =58 »TPLAENg #, %-#ci: i@
* ATRfEHE 2 29 2 PLAg# o5 3 S i@y @ * FDR Ry F L2 o



Altitude(ft)

4000 -

3000 +

2000 +

1B:11:53
EJ 18:11:45

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

1000 -

FBAESE

L —— MHEE e

18:07:00 +

18:08:00 +
18:09:00 +
18:10:00 + |™\
18:11:00 +

ATCTime(seconds)

@ 1.11-3 EGPWS it & 8 [ s = 25 & 4 B
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112 &z BRBARFTH

s BRI ZREND o R BANARETA -

113 FREpE

B AP B RAL

1.14 X %

GER XS AR S I 2 ERE R L R T T

’li\?w °
1.14.1 4Rk R

kg ATR 41 A2f >0 A/ 101 & 5 7 8~10 p 4 2 futk ik
%%‘£%$4£%$L@mﬁ;ﬁé AT FEH
FEPRRAL £$m? WET RIS EAFTE 2
@ﬁr@&ﬁnwaiiiv AP B8 AR A AT o

® WETRAUBHAENLBFVERPZ HEELENE
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Bl 1.14-1 ¥~ Ralegnt Va2 f LRy
® RS RAL CEF EEEIEE XA

7
- ¥

B 1.14-2 &SR RAR 25 B F 2 fin gl £ A4
® BITHIASH FirtEIRy

B 1.14-3 8 ¥ T 41 ;L# TS S L E Y
R

o 3;5 ‘“:9-?)&)%?'37@:/” ' ‘Lﬁl
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Bl 1.14-4 i § v 2 B AIRER Y SH VA

TaFLE > BENE L ENARI0LES5 Y 3P IREPR
Phghad 4k 2 LsLE B AR TR < § (draining manifold )
S B H dpid g 440 R e E (4oB] 1.14-5 555
ONONONGIEIEF LTS E- Y- 1 S i S SR N ET
B 1145 506 D) p EiEastk F R AH TR v RIVE
Tl S

Bl 1.14-5 3 b iRl g VAR R

37



1.14.1.1. B@exF i

GAFEBEF N I B A R T R R S BRI R R
Mol R FR LR MBI 2 R E Y TR RS
o iR R R Ao ] IR W R E Fed IR B o

B 1.14-6 2@ 2 8 B ikt o panirm s Fxil
S s 25 sl S £ B MY RO F R 1R b
EEEE BRI RS E 20 F B 319 (4Rl 1.14-6 5.
@ @) Fw FEAF 142 (4oFl 1.14-6 55.@) » 8 bt
FRY o 2 R Egd B § A w50 D2 i #
Wk o (@ 6,7 B RN T F o & FEREm TR 1.14-1 0

W) 1.14-6 2 BL5 85 5 2 b g~ v F B
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% 1.14-1 F B L L2 0 AR

¥t LA b S
S R 4 2

©| e

1y gdpr i 2
U R P S
FTW SIS g i

P AIEE B R R E R,
e A e b
R SRR o
B 4 R R AR W
6,7 b i b w ik Vi
6,7 BLdh K F b i F # i

SHENCHSAHCHSHCH®

1.14.1.2.  F# ¥ %k

1505 8548 6,7 SLbhicib b b 8 H BRI AMTA 0 F 2 874
ol RPPE RS RS e e i e (R 114-7) -

B 1.14-7 6,7 5igh ik Fib v § 975 ¢

4] 1.14-8 47 - Bl 5005 1505 48 6,7 Siph il f §
S S NS RNE F S R R R LR
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Bed oo BG40 % (GER 1.14-9) -

B 1.14-9 % i 4¢ 15 2 @

1.15 4 854

AAD M RAL o

1.16 BlFBEFA3Z
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1.16.1 #dirfzz ¢4 FHELFHRTHRE

FRET EF AR B eNFTRELE O SEXRNE ) EEEN
£ @ﬁ%ﬁf >4 f ¢ (Transportation Safety Board > TSB) » 55 #3¥
B4 5 i3 By P&WC 1285 3 (735 #8474 » ¥ d TSB 4248 &~ 4 K ALdT
w1 F (IFRaF L 44 3)

TR PR USRS REFEBIITRE TR 23RS 1%
e 4 ‘}fﬁi‘%ﬁ Hd TSB 324 % & 2 PAWC F % % & 4~ 17703 (iRl
RAR L N 3) o

ik R 2 BB R R AT

® S1ZFREFGRE Ladd FHETRFHARIL » KR
WHPEES Ay Ladd FRE S AR R E P ERY
vH laRdEHRETE Y 2 B FHRETIAFHG 2 A
B pF ARy Lofd FHEFEF3RE MR =
W KET2 W it E 8 (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. )

® 527k FHEAET ST T g SiEF FRHE (ITD) AT
W MBI itz i A2 67 Huphk
HFprwidgad Rz 9 o 02 THAT D Fhgs 1
Bt d FWREFENIFEEF A ZEBCE PR AR B
2w et Rz STHERFA LD 2 2R (AGB) # i
AR T e S MRS dgm B o SRR AR T
W B sdg 2. L & 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
PT1 blade #1 and subsequent turbine blade damages.
Fracturing of the scavenge and vent tubes caused an oll
leakage and imbalance of the AGB static pressure. This
generated the reported erratic oil pressure indication and the
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trigger of the initial source and ignition for the engine fire
nacelle.)

® 53 H v AT eiE i dpHk - (5.3 All other adjacent
hardware damage was secondary. )

1.16.2 R HHTAR

(AL e mRiid F (HMU) 2E RGP S 4md &
2 F Fﬁﬂﬁ AR 101 £ 77 20 P RAREPRERLETHHIR
(Rigging ) # ¥ 28 1> #-F S 4 o /< 45 % >* Flight Idle =%
Y B8 R R Ry B 113E 4 (Rigging pin) & » 4oB] 1.16-1 = B
PR o 1R SR b & ALt L)) ﬁEu...\f’ﬁ)\;ELL?LéEﬂ%H&ﬁ AL
%2 B EAGH M I4mie 1 N 82°2 84" 2 il o £ A RIES
SE ATV o 1.16-1 + BT p’m T Qo I H B
FIEAL? » A RBE IV 2 i I B2 BRI o

Bl 1.16-1 80 4] B 1483 =8 R
1.16.3 EGPWSE%

AL P L F R 2 EGPWS 8 6 % {$4e? 2 Ko7 ;
&OELERINA % ATR- 72@]% A E 101 &6 14p A ¢k
BT A R 2R EGPWS o PIFEARA 7 HHFEL 2 AT
B g KifAp it oo WEGELRTE 101 £ 6 % 26 p 2 29 p
GEO007 2 GE5051 s+t '*ﬁw@* fe sl 2 swin® R EHS| ¢ 2
b AR 0 Ry PERIT 2 PR Ao R R B R R BT
MBS R B R T%T R1FE LT AT R bh’ﬁy‘l';ﬂ_#q 252 fk
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BT E LR 2 snitip i (4oB 1.16-2) -

B 1.16-2 EHSI 2. EGPWS 3~ 2 &8 7%

1.16.4 ¥ s &R £

EED A el mnEREeMEZFiF 2 g E M GO AR
101 #8* 9p “?ﬁ.ﬁ*%ﬂgﬂ\’%“522810’&&%5%55;%&&##!?@%*’
fﬁd ) ;ta:/\;%;zﬂ, Bl krFr AR R BRAE 2 #E,,. 1 (T Hp

¥ o1 2R iﬂ' P ITE o

kIR E ATR i3 £ p (Aircraft Maintenance Manual »
AMM > Mar. 2012) % 27-11-00 & - E @& g km™ > H g ¢
iR A e L2 B AEITERALS 8T HER R ra»’f’ B &
R 5 147 J£#§1®F*@17&<iﬁmp10 $§ﬁ§
W ‘é?#&f%i 65 FF > i & ﬁi)i““ﬂxiﬁyma BRI
- R S *arﬁw’“%ﬁﬁiﬁﬂ 141@&% 2l
EAFRRegr T Ik &R 10 o?zz::}ff\AMM‘a?2761OO
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MG BIEER: 25 B Bt h e AR
FHFEERL 44 (Py 2 RlE 4 eplEREDS 1) fink
FERA ARSI HEE REERENE TR LR G
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HEERGELREPR D BEXAL e AmnEREs* 70t
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P54k 2 AMM % 34-48-00 & > 3 5 4] 173 ¥ 2k 2(Enhanced
Ground Proximity Warning System, EGPWS) 35 # % &%k 2
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RUEE AR HEL S e B S GPWS B & 6fAH BT EF
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EGPWS > 't 6 f8 4 & GPWS ficst #t » ¥ 3 4o = 1332 2 & L (Terrain
Clearance Floor,TCF) % ¥ & & ¥ (Terrain Awareness,TA) # ic °

EGPWS i s~ ¢ Kf 1 &7 &2 7 % (Ground Proximity
Warning Computer, GPWC) ~F ¥ e 7 1257 GPWS/IG/S 44 FF
B (1)~1 %" NORM/FLAP OVRD/OFF #(® & (2)~1 % TERR
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i PR A A 5 ICAO * 2 9756, 2003 & % 1R 5UE 88§
E AR Ep Manual of Aircraft Accident & Incident
mvestlgatlon) FAFTHRETLERA2E IMPRRLE T FTAEF

g 1.18 7~ #p ¢ = p;c.l'T PR H ﬁﬁ’»i?ﬁfﬁjﬂﬁ%@‘, B
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‘Some states present the interim safety recommendations
and describe the preventive actions taken in the factual information
part. Section 1.18, in lieu of including the information in the safety
recommendation part. ”
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® ATR-72 Hi+p

ATR BRA AR 100 & 112 $ G2 % F 5 % 4-02 F (4@
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4_02
—})) EMERGENCY PROCEDURES
AR72A PAGE: 1| 001
AFM POWER PLANT EASA
asProveD | NOV T
R

4.02.01 - IN FLIGHT ENG FIRE OR SEVERE MECHANICAL DAMAGE
Plaffected 8lde . . o i iisda Ui s s s e e Fl
CLaffectedside ..........covicviiinnnninnnn FTR FUEL THEN SO
FIRE HANDLE affected side ..........cocvivviiiiinnaininnnn. PULL
M If condition persist after 10 seconds

FIRST AGENT affected side ..........ccoviiiiiiniunnnnn. DISCH
B If condition perzizst after 30 zeconds

SECONDAGENT .. ..iiiiisiisiiiasuaesseseioassissansns DISCH
LAND ASAP
SINGLE ENG OPERATION procedure (2.05) .................. APPLY

B 1.18-6 AFM % 4-02 7 p %

® ujrdp

% 3542 HikL P % 3.8 & 7 M ATR 3452 PM B (4

B 1.18-7) Flight path and airspeed monitor & p >

L

LIRA R T a A

B R FCOM % 2.04.01 & (4-® 1.18-8) 5 iz ® 137 3% # 37

IR o

4. ATR#A ( ipifa FCOM 2.04.01):
a. PFE§ -
m  Power lever
m flight path and airspeed control
B aircraft configuration
B navigation
b. PME & & :
check list reading
execution of required actions
actions on overhead panel
condition lever
communications

Kiit © The Automatic Flight Control System (AFCS) is always coupled to the PF side

{Couple selection).
5. L FHMFZPFPMBN & = ¥ &5 R #SOP -

B 1.18-7 #uit £ % 3.8 &P 74 r

53



TASK SHARING

For all procedures the general task shanng stated below is applicable.
The pilot flying remains pilot flying throughout the emergency procedure.

PF — Pilot flying Responsible for :
: PL
. Flight path and airspeed control
. Aircraft configuration
. Navigation

PNF — Pilot non flying Responsible for :
. Check list reading
. Execution of required actions
. Actions on OVHD panel
« BE
. Communications

The AFCS is always coupled to the PF side (CPL selection).

B 1.18-7 FCOM % 20401?FEE'1 lp\ﬁ«‘}%éﬁ?
o Lz oz

FRW AR H g B A E 101 E S50 16 p B 5 HF o2 ASB
N0:101-048/0 » & f s f >t @B ¥ himpr > 2ypa b &
g ek ATMP ) 54 £ % &4 2R THE A2 g% 10 52
4 ANNEX-10 ; 2 T FAA AERONAUTICAL INFORMATION
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1.18.9 ik ivip M T
® uix+ p (Flight Operations Manual, FOM )

By 355Kz L p A 100 £ 10 % 1 p g w4 p
BEEISE G PR T2 ARE Sl i
FTREIL s ol R B ~ ST @~ FR X R F
FofaRbeRS

Kzl
55

~ 2 f
jeﬁzs

M

iR & sgr £ p 7.3 Callouts ~ 7.5.10 Crew Monitoring And
Cross-Checking ~ 8.5 Distress and Urgency Communications % 4%
B (dr'tsr 4)

® ATR-72 {4+ (ATR-72 Airplane Flight Manual, AFM )

BB 25 IARFHHAP AR L00E 42 B T4 5 pF
. RS VNI B Bf%ﬁi)—? C AT ARR - M~ e
EAFLAERET R o

® ATR-72 e B # ¥+ p (ATR-72 Flight Crew Operating
Manual, FCOM)

Ry 3352 FCOMt R ®O9 & 9 2 ig37v4 20 M F & 35 ¢
IpoEIE s A BEARS BT U2 i 4 <38 o

faeL p @ 5 B OIN FLIGHT ENGINE FIRE OR SEVERE
MECHANICAL DAMAGE -~ RECOVERY AFTER STALL OR
ABNORMAL ROLL CONTROL -~ PROCEDURES AND
TECHNIQUE/GPWS -~ AFCAS GENERAL - AFCAS OPERATION
(4o¥itdxr 4) o

® ATR-72 # 4 f 3"+ 4 (ATR-72 Flight Crew Training
Manual, FCTM)

aE % 102 FCTM* AR 100 & 7 % 4 p g 3m4 5 p % 2+
FHEBF CELEE U - BPH  HEREE S BTN
v REERFATHRE o
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Hane f 'L ¢ § B STALL-CRUISE CONFIGURATION
(Normal Condition) (4c*téx 4) -

® ATR-72 E-:& %3 £ (ATR-72 Quick Reference Handbook,
QRH)

REY 312 ATR-72 414 QRH*> 2B 100 £ 9 » 1 p 8 %
Aok pETF A FEAR  AREARA L AAA T
FHRFdm2r4#kbs%-

Peig 5 £ p ¢ 5 B O IN FLIGHT ENG FIRE OR SEVERE
MECHANICAL DAMAGE -~ SINGLE ENG OPERATION -
RECOVERY AFTER STALL or ABNORMAL ROLL CONTROL -~
FOLLOWING FAILURE AUTO PILOT  (4r*t4%4) »

® ATR ##3% itz (ATRS.O.P)

REY 16 4% 2 ATRS.OP* 2 ® 100 # 2 » 25 p i3 24 »c -
REE F- TN BEDEE B ¥ g TE S BB
B it%25% o

TR v A @ § M ILSAPPROACH (4rfitékr4) e

® &y ™4 p (Flight Training Management Manual,
FTMM) -

HmEy 295z FTMM> 2 W 100 # 9 » 13 p i 2 4 22> p %
FWHAATEDR - WHEE DR D EIRE -

EERF LR ¢ MRS R SRR (EERE)
(4o¥itds 4) o
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i 1 SB 21766 R3

PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWE 5 B. Mo 21766R3

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

TURBOPAOE ENGINE
FIRST STAGE POWER TURBINE BLADE - INSPECTICN OF

MODEL APPLICATION

PW11B, PW118A, PW118E, PW118B, PW11SC, PW120, PW1204, PW121, PWI1214, PW123,
PWH 230, PW123C, PW1230, PW123E PW123AF PW124B, PW125B, PW125, PW126A, PW12T,
PW1278, PW12TD, PYWAETE, PW12TF, PW1ETG, PW1ETH, PW12Td, PW1ETM

Commarcial Support Program Mo: 1003455

Complionce: CATEGORY 3.8

Summary: A shrinkage porosiy condition in excess of mepection limis has been dentified on
goma first stage Power Turding (PT) blades. PEWC has identified the potentiakly
affectad bladas and recommends the replacament of thesa blades at different imtamnvals
based on the obsarved condition.

Mar_1_3.-‘ED-DE PW100-72-21768
Ravision Mo, 3: Aug 152008 Cover Sheat
J-How Giader' Seivies A & CANADW, 1- 8002544000 Cther 145068 - 000
HELF DESK enatens! | INCTH000-235-6000 e sy : BE LR
Tl fopn asfue ealabl (5L GENLOZR * bbsmants. Agoess (e Wb Sie . L WWW PG ca
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WARHING - PROPRIETARY RKGHTS & EHPORT CONTROLE NOTIGE

Thiz hidkedn contane propie sy’ infemshon of Pred & Whimey Cerada Some ("PEWET, which
FRMES provides i confikends and dolely kar Be pupobss ol Bppaning angine oskbzion and
prvdng epplcabis imkernelon recarking e prper uss. mantrendes, NIpechon, psir, BEvEng
i pafty appkealion of PEWCS produc® and semvices, #m dimssled thamm Heéifisr 1he Sullstn ror
oy mlomalian in A moy boe doclosed o ofhess, or used for any citar pumcss, Inoksdng, =i ol
Emadion, oo dasgn, credds, devaliD, IEDOOLCS, Mardsackins of damie any demgr, parl, prodiet,
mmirnal, procens, modicefon, configurafiion change of sepor, of obian FAA or cther Qoveasmien|
appnoval i do a0 Posskadon and wme o iz bullein ig seo sidgect o the reamolons 341 gud in
FAWC'E Technicsl Duia AQreemany (2 ey of wiveh iy b obtsined by conlecing FAWS Technkal
Pubissiians) . The cienls ol thes Dulkan ey be suteset i spon corti [aws, Unaulhonzed sxpon
af E-aEpan al Hie bubsin, of pans Bareol, 3 probibiled. By seeapang o 0os esaing this budaling
Fou: agree to be bound by the domgong loma

¥ 3 Governmehl agsroy af degadment msends 10 dedose sy milbrmabon, arillen roics @houd b
gunn to

WP - Legal Banecas, Praf & Wheney Caneds Com, 1000 Miste-Winlann {0I8ES), Longusid,
Cushen 40 1A1
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s Pratt & Whitney Canada

Lardueuil, Cusise, Cansds J4E 147
Tol A5 AT A A Lintes Tacmciogies Cormpany

15 August 2008

F&WE 5.6 Mo, 21766R3

REWISION TRAMSMITTAL SHEET
TURBOFROP ENGIMNE MODEL PW100

SUBJECT: Pratt & Whithey Canada Serviea Bullatin Mo, PW100-72-21766, Rav. Mo 3, dated Aug
168/2008 (PEWGC 5.8, No. 21766R3) FIRST STAGE POWER TURBINE BLADE -
INSPECTION OF

Aaplace your exsting copy of this sanvics bullstin with the attached revissd bullatin, Destroy the
suparseded copy

FPlease retain thiz Aevision Transmittal Shast with the revised bullsting

SUMMARY. This ravision is issuad o cormect the engine sedal number for tha blade SN
HiANZBE4T (Raf. TABLE 2). Should read PW120 Seral No. PCE-120815 instaad of
PWA120 Serial No. PCE-120185

EFFECT OF REVISION ON FRIOR ACCOMPLISHMENT:
Mana.

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

HAEVISION HISTORY

Onginal lssua:  Mar 132008
Ravigion Mo, 1: Apr 172008
Ravision Ne. 2: Jul 11,2008

Revision Mo, 3: Aug 152008
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5B, No. 217668R3
TURBCOPAOP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

1. Planning Infemation

A, Effactivity

PWiie PWH1BA, PW118B, PWA19B, PWH9C, PWI20, PWH 204, PW121, PWIZ1A,
PV 123, PW12308, PWA23C, PW1 23D, PW1Z3E, PW123AF, PW124B, PW1258,
PW 125, PW126A, PW127, PW27B, PWA270, PWI12TE, PWIZTF, PW127G, PW127H,
PW127d and PW12TM Engnes that have a first stage power turbine blade with &
sanal number recardad in TABLE 1, 2 or 3 or the Appandix.

B Concurrent Requiremeants

MNone.
C. Raason

A shrinkage porasity condition in excess of ingpection limits has been identified on scrme
first stage Power Turbing (PT) blades, PEWC has identified the polentially affected
blades and recommends the raplacement of these blades at diffsrent intervals based on
the cbesarvad condtion.

[ Description

Engines or PT Disk Balancing Assemblies are sent to an ovarbaul shep for the
replacemant of the identified first stage PT blades.

E. Compliancs

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

CATEGORY 2 - PEWC recommends to do this sewice bulletn befors the FT Blades
have TTSN 2000 flight hours.

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

CATEGORY 3 - FEWC recommends to do this service bullstn at the engine next shop
visit, or before the PT Blades have TTSN 5000 flight hours, whichevar
occurs firat.

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

CATEGORY & - PEWC recommends to do this service bulletin whean the subassembly
{iLe. module, sccesscnes, components, or build groupe) is dizassemblad
and access 1B avaeilabls to the necsssary part. Do all spars

subassambles,
FEWC No. DCADCE2E5, DCAD0E434, DCRADDSSST, DOARISAES
PEWG Propdetary Mlomason. Subjes) 10 e mainolors on e bk ol he oeame
Mar 13/2008 PW100-72-217686
Revision Mo, 3; Aug 152008 S 008 i & 0 By Cabandi e Fage 1 of 11

FRETED e GRMADK
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8, Mo 21766R3
TURBOPROP ENGIME
FIHST STAGE POWER TURBINE ELADE - INSPECTION OF

1. Planning Infommation {Cont'd)
F. Approval
D.OTDAA spproved.
G Weight and Balanca
Mona,
H. Elactrical Load Data
Mot changed

. Softwanre Accomplishiment Sumimany

Mot changed

J. Beferences
Applicabla PW100 Technical Manualks

K. Publicatons Affacted
Applicable W00 Technical Manuaks

L. Interchangeability snd Intermncabilite of Pars
Mot applicable.

2 Materal infermation

A, Industry Support Infomation

Reter to Commarcial Support Program Notificaton (CSPN) Mo 1003455,

B. Matamsal - Cost and Availability

Mot applicable,

C. Manpowsr

Mo more man-hours are necassary 1o includs thee sernce bulletin at ovarhaul.

D. Materal Mecessary for Each Enging

Mot applicabls.
SR E Fropnelary infommeton. Sutyect & lhe esindions on fee baok of the- (oo
Mar 13/2008 PW100-72-21766
Revision Mo 3 Aug 152008 Page 2 of 11

78




SERVICE BULLETIN

TURBOPROP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

PAWC 5.6. No. 21TE6R3

2. Matenal Information (Cont'd)
E. Redentified Farz
Mone.

F. Tooling - Price and Availability

Mot applicable,

3. Accomplishment Inatructions

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

NOTE: The ramoval of tha Power Tubing (PT) blades can only be done at an
authorzed overhaul shop,

(1} Bafara tha removal of the Engina or PT disk balancing asssmbly, make surs that
the PT Hadais) serial number frem TABLE 1 is recorded i the Engine Serialized
Companant Summarny of the engine.

MOTE: 1. The Engine Seralized Component Summary form can be feund in the
lzg book of the turbomachinery moduls

NOTE: 2. Any discrepancies bstwaen the Engine Senalized Componant Summarny
ard TABLE 1, 2 or 3 of thiz sanvice bullstin, shall be reported to the
PWHOD sarvice anginearing group at pwi0Mechsupp @ pwe.ca

(2} Sand tha Engine or the PT diek balancing aasy to an avthorized ovarhaul shop that
can do the mplacemant of the PT Blade(s).

(3} Disassamble the PT disk balancing assy to get accsss the first stage power urbing
bades. Refer to the instructicns in the applicable Ovarhaul or Engine Manual.

MOTE: Do not disassemble the PT blades of the second stage power turbine disk
azzembly. Only disassemble the necessany pans to have access to the
firat sfzge power turbine blades.

PEWO Propactsry lomaton. Subjesl o e mainolors on B beok ol e kcame
Mar 132008 PW100-72-21766
Revision MNo. 3 Aug 152008 Page 3 of 11
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8, Mo 21766R3
TURBOPROP ENGIME
FIHST STAGE POWER TURBINE ELADE - INSPECTION OF

3. Accomplishment Instructions (Cont'd)

{4] Raplace PT Blade{s} with & asnal numberthat you can find m TABLE 1, and any
other blade(s) with a sanal number that you can find in TABLE 2 or 3. Astum the
blade(s) o tha address that follows:

Pratt & Whitney Canada Corp.

MNDT Technelogy Depariment Campus 1, Column SX33 (01MA3)
TOOT de la Savans

St-Hubert, Guebec

Canada J3Y 3X7

Attantion: Manager Warranty Admin
REF: PEAWC S 8. No. 21786

(&) Do the inspection of the disassambled components of the PT disk balancing
assembly per the Hot Section Borescope Inapection Criteria. Rafar to the instructions
in the applicable Maintenance Manual {Ref. 72-00-00, INSPECTION/CHECK]).

{6) Assembls the PT dik balancing assembly. Refer to the mstructions in the applicable
Ovethaul or Engine Manual.

{71 Install the PT dek balancing assambly. Pefar to tha matructions in the applicabla
mairtenance manual (Ref Chapter 72-03-00, Powaer Turbine Assembly -
Installaticn)

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

{1) Before tha disassembly of the PT disk balancing assembly, make aure that the PT
blade(s] serial number fram TABLE 1 or 2 is racordad in the Engine Serialized
Component Summary of the engine.

NOTE:  Any disorepancies between the Engine Senalized Component Summary
and TABLE 1. 2 or 2 of this sarvice bullstin, shall be reportsd 1o the
PW100 sarice angineaning group at pwl 00techsupp@pwe.ca

{2) Dezassemble the PT disk balancing assy to get access the first stage power tuibing
blades, Refer to the instructions in the applicabls Overhaul or Engine Manual,

MOTE: Do not deeassembla tha PT blades of the second stage power turbne disk
assambly, unlass necassary (Aef, Hot Saction Inspection Critera (Raf,
T2-k3-00, TURBOMACHINERY - INSPECTION/CHECK). Only disassamble
the necessary pans to have access to the first stage power turbine

ladas.

BRWE Prognelary infommaekon. Sutyect o (he meindions on fee Back of the jocals
Mar 13/2008 PW100-72-21765
Revision Mo, 3 Aug 15/2008 Page 4 of 11
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5B, No. 217668R3
TURBCOPAOP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

3. Accomplishment Instructions (Cont’d)

(3} Replace PT Blade(s) with & senal numbsar that you can find in TABLE 1 or 2, and
any other blade(s) with a =emal number that you cam find m TABLE 3. Retum ths
bladais) to the addrass that follows:

Pratt & Whitnay Canada Comp.

NDT Technology Deparment Campus 1, Column 5X33 (J1MA3)
7007 de la Savane

St-Hubart, Quabec

Canada J3Y 3X7

Attenticn: Manager Warranty Admin
REF: PEWEC 5.8 MNo. 21766

(4} Do the inspecton of the disassembled components of tha PT diek balancing
assembly par the Hot Saction Inspection Criteria. Befer to the instructions n the
apoficable Mantsnance Manual (Ref. 72-03-00, TURBOMACHINERY -
INSPECTIOMNACHECK).

(5] Assemble the PT disk balancing assembly, Refer to the instrections in the
applicable Overhaul or Enging Manual

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

(1} Replace PT Blade(s) with a ssnal numbsr that you can find in TABLE 3, and any
othar bladels) with a serial number that you can find in TABLE 1 or 2 Retum the
blada(s) to the address thal follows:

Pratt & Whitnay Canada Com.

MOT Technology Department Campus 1, Column SX33 (0TMA3I)
7007 de la Savans

Gi-Huben, Quabec

Canada  J3Y 3X7

Attention: Managear Warranty Admin
REF: PEWC 5.8, No. 21766

MOTE: Any discrapancies betwaan the Engine Serializad Component Summary
and TABLE 1, 2 or 3 of this service bullstn. shall ba raported to the
PW100 service sngnesnng group al pwl Dtechsupp@pwe.ca

O, Write accomplishment of PAWC 5 B, Mo 21786 in the applicable engime module leg
bk

4. Appandi
A, Refer to TABLE 1. 2 and 3 for apphicable Engmes and PT blades serial numbers.

KOTE: TABLE 4 is a list of all PT Biades from TABLE 1, 2 and 3 but in order of PT blade
pant number and sanial number.

PEWO Propactsry lomaton. Subjesl o e mainolors on B beok ol e kcame
Mar 132008 PW100-72-21766
Revision MNo. 3 Aug 152008 Page & of 11
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8, Mo 21766R3
TURBOPROP ENGIME
FIHST STAGE POWER TURBINE ELADE - INSPECTION OF

4. Appendix (Cont'd)

TABELE 1, Group 1 - Applicable Engines and FT Blades Senal Mumbers (by erder of Engina
Madal)

Engine Model Engina Sedial Mumbar Blade Pan Numbar Blade Saermal Number

PY118A 115674 3120963-01 HMMTT a1
PV 23AF AFDO9E 3120083-01 HMMN20250
PYWizal AGDIT4 3120983-01 HMMT 4650
PW123E AWDITE 3120983-M HMME5131
PW123E AWD128 3120983-0 HIMN4a849
PWHZ4B AHOOOS 3120883-01 HMMNTEE24
FWAZTE EBO2ET 3120083-01 HMMN48420
PWA2TF ANDOCT 31209830 HMM4GET2
PVWETF EBOOTZ2 3120083-01 HMME 267
PV2TF EBO2&2 31200B83-M HMMEOT745
PWz7F EBO262 21 20983-01 HMMNAGS50
PWH2TF EBOZ45 21202830 HWAZ8690
PW127G AXDO74 3120983-01 HMMZ3815
PWAZ7G AxXCoBa 2120283-01 HMMNI4 542
PW127d EADOES 31200R3-01 HMMNS0304
PYW12TM EDOCOS 3120983-01 HMMN24 467

TABLE 2, Greup 2 - Applicable Engines and PT Blades Serial Numberz (by ordar of Engine
Maoded)

Engine Model  Engine Sarial Mumbar (PCE-)  Blade Part Mumbar  Blade Saral Number

PY119C ABOCET 3120083-01 HMMELD3E

PW120 120064 3120063-01 HMM21 047
BRWE Prognelary infommaekon. Sutyect o (he meindions on fee Back of the jocals
Mar 13/2008 PW100-72-21766
Revision Mo 3 Aug 152008 Page & of 11
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5B, No. 217668R3
TURBOPROP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

4. Appendix (Cont'd)

TABLE 2, Group 2 - Applicable Engines and PT Blades Sarlal Mumbers {by order of Engine
Modely (Contd)

Engine Model  Engna Serial Mumber (PCE-)  Blade Part Number  Blade Senal Number

FE0 120182 F120983-01 HMM23T42
P20 120815 3120063-H HMMZEE4T
P20 120801 J120eez-N HMMAE0EE
P11 ACOT 31:20863-1 HMPSE08T
P Z3AF AFDO24 3120883-M HMMA2E48
PWizaD 123331 3120883 HMPTCoE18
PW123E 123228 3120983-01 HMMNAE354
P Z3E 123228 Fatasi-i HMMAs722
PW123E AWO1ET 31200830 HMM1E282
FW124B 124800 F1acesa- HMMESEE4
P11 25B 126087 31208730 HMRA11400
PN 258 125133 31208383 HMPO5480
P28 124522 3120983-01 HMMEE38E
P 27E EBOZ33 312098301 HMMTEZA5
PW12TF EBOOB2 3120083 HMMEELE5
PW1ZTF EBO2E4 31200831 HMMEZTTO
PW127d EAD0SE 3120883 HMP14074

PAWE Propaetary biomaton. Subjes! b e mainobors cn be baoe ol the ocame

eision No. 3 Aug 15/2008 P g T ot 11
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8, Mo 21766R3
TURBOPROP ENGIME
FIHST STAGE POWER TURBINE ELADE - INSPECTION OF

4. Appendix (Cont'd)

TAELE 3, Group 2 - Applicable Engines and FT Blades Senal Mumbers (by erder of Engina
Madal)

Engine Model Engina Sedial Mumbar Blade Pan Numbar Blade Saermal Number

PY1184 116484 3120063-01 HMPOT283
W23 123243 3120083-01 HMP15354
PWiz3E AWDD24 3120983-01 HMMEDESS
PW1248 124353 3120983-M HMMN42001
PWiz4B 124511 3120983-0 HMMN48209
PWHZ4B 124500 3120883-01 HMM16E51
PWW1258 124046 3120083-01 HMMNAE244
PVWAZEE 125007 A1200R3-01 HMM48215
PVW125B 125007 3120083-01 HMM42558
PV{1258 125157 31200B83-M HMM24233
PWiz7 127007 2120983-01 HMPOS1E3
PV 2T 127148 21202830 HMM7O343
PW1z27F EBDO12 3120983-01 HMMN187234
PW12TF EBOZ62 2120283-01 HMMN4aT24
PW12TG ANDOL2 31200R3-01 HMM24164
PYW127d EADOAD 3120983-01 HMMAS 440
PY127d EACO4g 3120283-M HMM42703
P27 EACOBS 31209830 HMPesE32
Linkmown 305405301 HWA4ESTE
SN Praonulary irformekon. Sutyect b (he metnchons on e back o the locain
Revision No. 3 Aug 1512008 s gt 11
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5B, No. 217668R3
TURBCOPAOP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

4. Appendix (Cont'd)
TABLE 4, PT Blades by order of Part Numbers and Serial Numbers
Blada Parl Mumbar Blada Seral Mumbar Applicabla Group Mumber
30540830 HINALESTS 3
312096301 HMM21047 2
3{20083-01 HMMT 7354 1
3120063-01 HMMNZ3T42 2
31 20063-01 HMMZBE4T 2
3120063-01 HMM480EE 2
F20963-0 HMPO72ee 3
31 20063-01 HMPE2007 2
F120873-0 HNMIN11 400 2
39 20083-049 HMR23095 1
3120883-01 HMBIS5131 i
3120883-01 HMMS5238 2
3120883-01 HMMEBEE4 2
F120883-01 HMMEDEsS 3
31200830 HMMT 0343 3
3120083-01 HMMTaE60 1
3120083-01 HMMTE345 2
3120883-M HMM16282 2
3120883-01 HMM 18681 3
312098307 HMM 18734 3
12098301 HMMN241 84 3
PEWC Propaetary Inlormason. Subjonl i $e mainclors on Be beoe ol the ocame
Fevision No. 3 Aug 1512008 P g et 11
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PRATT & WHITNEY CANADA

SERVICE BULLETIN

PAWC 5.8, Mo 21766R3
TURBOPROP ENGIME
FIHST STAGE POWER TURBINE ELADE - INSPECTION OF

4. Appendix {Cont'd)
TAELE 4, PT Blades by order of Part Numbers and Ssrial Mumbers (Cont'd)

Blade Part Number Blade Sarial Murmber Applicable Group Number
3120283.01 HMM24233 3
312088301 HMM2Z250 1
3120083-01 HIM34467 1
3120883-01 HhiM44542 1
3120883-01 HkiM45354 2
3120883-01 HKiM4E420 1
2120883-01 HiiM4e722 2
2120083-01 HMM4EaTSZ 1
231:20883-01 HKiMNEEE15 3
3120883-01 HIAMAS00 3
3120883-01 HhiM48209 3
3120883-01 HiiML8244 3
3120983-01 HiiMea440 3
3120883-01 HiM48556 3
3120683-01 HMM4ET703 3
312088301 HMM4E724 3
3120883-01 HKMASE4E 2
3120883-01 HidMLSB 45 ]
312088301 HMMNASS50 1
3120883-01 HIMNEO0T 46 1
3120983-01 HMME1 267 1
FRWC Fropnelary informekon. Sutyecd 1o he msindhions on fee Dack of the |lcealo
Revison No. 3 Aug 152008 PV e to0 11
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PRATT & WHITNEY CANADA,

SERVICE BULLETIN

PAWC 5.6. No. 21TE6R3
TURBOPROP EMGINE
FIRST STAGE POWER TUHBINE BLADE - INSPFECTION OF

4. Appendix (Cont'd)
TABLE 4. PT Blades by erdar of Par Mumbers and Serial Mumbers (Som'd)

Blada Parl Mumbar Blada Seral Mumbar Applicabla Group Mumber
31209830 HMME2TTO 2
209830 HMMTEE24 1
3{20083-01 HMMaESES 2
3120083-01 HMMNaBIEE 2
3120083-01 HMMNESZ04 1
3120083-01 HMPOS420 2
3 20983-0 HMPO2168 3
312008301 HMP14074 2
3120083-01 HMP1D354 3
39 20083-049 HMP&oRIZ 3
3120883-01 HMPTOB16 2
3120883-01 HWAZESSD 1

PEWC Propaetary Inlormason. Subjonl i $e mainclors on Be beoe ol the ocame

Fievision Mo 3 Aug 15/2008 P Fae it ot
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Service Investigation

Engine f Component Investigation Report Report No.: 12GI00259A
PEWC 1075 (03-04 S10: 173913
Customer: TransAsia Airways Model: PWI127F

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 Beanings

3053819 Vent Tube Assembly of  Fractured 7509.10/ 11120

No. 6&7 Bearings

1.0 Synopsis

1.1 The engine wag 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 dacument is the property of Pratt & Whitnay Canada Corp. (P&EWC) and is intended for the addressee anly. You may not possess, uss, capy, disclass
or disiribuie this documeni or any information in i, without the express perwussion of P&WC. Neither receipt nor possession qf this report alone, from any
source, conslifuies such permission. FPossession, use, copying, disclosure or disiribufion by anyone without P&EWC s express wrillen permission is nol
autharised and may resuit in criminal or civil Nability. This investigation repore is a surssnary only of our findings. Any enquiries regarding this document
should be directed to the PF&WC Service Investigation group.

This document is subject to the ICamulian ECL # No license required
following Export Control IECCN or USML (ITAR) #
Classification [p-ECCN or P-USML (Non US Origin) P-ECCN: 9E991
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12

2.0

21

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
mdication followed by a fire warning 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.

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

Investigation

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 349
P&WC SERVICE INVESTIGATION DEPT.
Photo no’s 1 A (Main) & B (Scavenge)
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(PSRt T Y i‘l = | ’ E
Photono’s 2 A to C

2.2 Visual inspection of the engine externals located from the rear inlet case (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, varnishing 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 5.

This dacument is subject to the restriction contained on Page |
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b
Seephotono. 9B

Photo no’s 3 A to 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.
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Tt IR O
Photo no. 4 (Top view) Photo no. 5 (Bottom view)
Top and bottom views of the GG section showing damaged externals.

23 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 fitting (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. 9 B). The vent, scavenge and presgsure 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 Materials Investigation Laboratory for further
analysis.

Photono’s 6 A & B
View of the fractured vent tube assembly in-situ.
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Photono. 7 A Photo no. 7 B
View of the fractured bracket of View of the fractured scavenge-tube
the vent tube assembly. assembly (arrows) in-sitn.

Photono’s 8 Ato D
View of the fractured vent and scavenge tube assemblies after removal.
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Photono’s 9A & B
Views of the tight-secured “B” nut (9 A) and fractured bracket (9 B) of the pressure tube assembly.

Pﬁoto no. 10

24 The engine disassembly 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 debris 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).
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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 displaved 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 dacument is subject to the restriction contained on Page |
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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
Photono’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
geveral vanes and outer shroud of the PT1 stator showed impact denting and gouging damages. The
mterstage turbine baffle of the PT1 stator was battered and fractured (photo no. 13 A). The vane
leading edges ([/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 Cto F, and 14 A). A
gection of the bolting flange of the LPT housing assembly showed cracking and fracturing damages
{photo no’s 14 A & B, parabolic).
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Photo no’s 14 A & B
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 - . Photono. 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.LPT) blades had rubbed against several shroud segments (photo
no’s 14 A, and 17 A to C, arrows). 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).
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Several rubbed shroud segments with
material pick-up

-
[ 59

Photo no’s 17 Ato C

Photo 110’s 18 A (L/E) & B (T/E)
LPT disc assembly.
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Photo no. 19
LPT stator assembly.

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

S ——

Photo no. 20 Photono. 21

2.10 There were no indication of an inter-shaft ubbing 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 (photo no’s 25 A & B).
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Photono. 22 (PT shaft view) Photo no. 23 (HPT disc ID view)

PAIG 11102-1 (2009-11)
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Photono’s 24 A & B
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Photono’s25A & 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 dacument is subject to the restriction contained on Page |

Page 15 of 26

103




~ Pratt & Whitney Canada

Lne zoc éte > Linited Technol=gizs # A Lini:=d Tzch- ol=gizs Gompany

Service Investigation
Engine / Component Investigation Report Report No.: 12GI00259A
PEWC 1076 (03-04 S/0: 173913

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

PAWC 11102-7 (2008-11)

& .. EB03¢5

P&We . SERVICE INVESTIGATION pEPT

PLWC 1110241 (200841

@ .. E803Y5
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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
31 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.

r

Vent tube assy.

Scavenge
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.

o # *2
‘H(lll]ﬁI]]lIUIJIHI|_][H|||UHJ|HIU‘IHHI L

Photo no. 31 (Pressure) Photo no. 32 (Suction)

# gl 4

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).

Photo no. 33 (Magnified) Photo no. 34 (SEM)
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34  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

image (photo no. 36) of one of the photo no. 34 insert showed shrinkage porosity feature and flat
zone (circle).

Photo no. 35 Photo no. 36

35 The higher magnification (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.

‘ éU,(‘JllH‘T

Photo no. 37
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36  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
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3.7  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 is considered representative of unaffected material.

A PS

1.00mm

D4181 20.0kY 11.1mm x35 BSE3D 20Pa
TSR ARG 8 Ji 18
Porosity —— ';,;:!;?;.'ff :-‘
oot 2 R e

Photo no’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.

i
$
kat

D4181 20.0kV 10.9mm x£00 BS 20Pa ' 100um

Photono’s40A & B
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3.9  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 matenal, 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 river lines
and arrest lines typical of fatigne. 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 fatigue origin region
(arrows) did not show any mechanical damage.

Photono’s 42 A & B

41.7mm x8 SE
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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 fatigne. The red arrows indicate the crack propagation in opposite direction typical of
reverse bending fatigue.

e
5.00mm

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 river 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 fatigue
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
assembly 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 striations.
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4.0

41

5.0

51

5.2

Discussions

P&WC Materials Laboratory analysis summarised that the airfoil fracture of the PT1 blade #1
occurred by fatigue initiated from multiple origing at a shrinkage-porosity on the pressure and
suction walls in the central region of the airfoil. SEM examination of the fracture surface did
confirm the presence of striations, consistent with a fatigne 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
aggociated 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
aggemblies was due to fatigue, under unidirectional bending.

Conclusions

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
remaiming PT1 and PT2 blades and vanes. The fatigue initiation originated from shrinkage-
porosities adjacently located at the lightening hole on the pressure and suction walls of the airfoil.

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 PT1
blade #1 and subsequent turbine blade damages. Fracturing of the scavenge and vent tubes caused

This dacument is subject to the restriction contained on Page |
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% Pratt & Whitney Canada

Lne zoc éte > Linited Technol=gizs # A Lini:=d Tzch- ol=gizs Gompany

Service Investigation
Engine / Component Investigation Report Report No.: 12GI00259A
PEWC 1076 (03-04 S/0: 173913

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 requrements.

//7? - Pk e,

MH: RB August 31, 2012 M. Hemmings R. Benoit, Eng.
Investigator Service Investigation Manager
Distribution:
Marc Hamilton (TSBC) Sean Powers
Wilson Ling (TransAsia Airways) Mustapha Tissakht
Tommy Wang (TransAsia Airways) Don Drego
Yun-Fu Liao (TransAsia Airways) Paola Del Grande
Bernard Michaud (SECA) Luc Brousgean
Maxence De Courson (SECA) Peter Amsden
Sylvie Legault Adel Elhofy
Mark Badger Martin Allard
Claude Blais Natalie Ouellet
Congstantin Catanu Giovarmi Tarusso
Cory Rutherford Engine Tracking System
Frederic Chapleau Andy Loo
Alexandre Fortier Ken Hempton
Vincent St-Pierre File No. 12-042
Jeffrey Quick
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7.3 Callouts

1. Call Outs shall not interfere with ATC communications.

N

. To establish CRM, the communications between flight crewmembers shall

be based on standard callouts, rather than using looks.

w

. 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.

N

. All switches and push buttons are set by PF and cross —checked by PM

when it is in auto pilot operation.

5. 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.

6. To hand over the aircraft controls, the PF has to call:

a. “YOU HAVE CONTROL". As soon as positive control has been taken,
PM must call: “| HAVE CONTROL". In case of a rejected take-off, CM1

or CM2 must call "STOP” to replace the above phraseology.

(1)

7.5.10 Crew Monitoring And Cross-Checking

1. The PF will monitor/control the aircraft, regardless of the level of automation

employed.

2. The PM will monitor the aircraft and actions of the PF.
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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.

8.5 Distress and Urgency Communications
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.

2. In addition to being preceded by the radiotelephony urgency signal “PAN
PAN” (preferably spoken three times) the urgency message shall consist of
as many as required of the following elements and, if possible, transmitted

in the given order:

-- Call sign of the station addressed (except the cases where any

addressee of an urgency call is not specified).
-- Call sign of the aircraft station.
-- Nature of the urgent condition.
-- Measures the PIC intends to take.
-- Present position, level and heading.
-- Any other useful information.

3. The urgency calling shall be sent only on the authority of the PIC of the
aircraft.

® AFM 3 M p %
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4_02
- EMERGENCY PROCEDURES -

_»)mi"ZA PAGE: 1 | 001

AFM POWER PLANT =T P

4.02.01 - ENG FIRE OR SEVERE MECHANICAL DAMAGE IN FLIGHT

PL affected SI8. v e s s R R e A e R Fi
ClLaffected side ......... . i FUEL SO
FIRE HANDLE affected Side .ui v v s wmas e siseimnsess PULL

@® After 10 seconds
FIRST AGENT affectedside ..............................DISCH

B If fire after further 30 seconds
SECOND AGENT ... .ot e aeaenns DISCH

LAND AS SOON AS POSSIBLE

4.05.06 - RECOVERY AFTER STALL OR UNCOMMANDED ROLL
CONTROL

CONTROLWHEEL .-...cons s mmmsemmaessamsa s PUSH FIRMLY
m If flaps 0° configuration
FLAP S e 15°
T NI T ..o 5 R R G VS e A MCT
B BML . i s s s o e s e S A S B B R 100% /[ MCT
BN oo oo im0 S B P R G 5 NOTIFY
u |f flaps are extended
PR ) v R R S S S R R SR R MCT
0] 100% / MCT
ATC ... ............. e . NOTIFY
NOTE: This procedure is applicable whatever the LDG GEAR position is
(DOWN or UP).

® FCOMt B P %
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R IN FLIGHT ENG FIRE OR SEVERE MECHANICAL DAMAGE

ALERT
CONDITION VISUAL AURAL
Fire signal - MW light flashing red CRC
- Associated ENG FIRE red
light on CAP
- red light in associated FIRE
handle
- FUEL SO red light in
associated CL
PROCEDURE
IN FLIGHT ENG FIRE OR SEVERE
R MECHANICAL DAMAGE
R:| | PlaffectedSile .o oot ie i s i s s e e e
R ||CLaffectedside ..........ovmeeeeeneennnnnnn.
R FIREHANDLE affectod SI00 .......cviuiiinirenronensuanssnenns PULL
R @ After 10 seconds
R FIRST AGENT affectedside ...........cooiiiinriiannnnns DISCH
R | | M If fire after further 30 seconds
R SECOND AGENT affected Side . .. ....ovve e ennenennnenns DISCH
R LAND ASAP
R SINGLE ENG OPERATION procedure ............... L A R APPLY
COMMENTS

- Fire handle remains illuminated as long as a fire is detected.

- The 10 seconds delay allows to reduce nacelle ventilationin order to increase the agent
effect.

- CRC stops when depressing MW. May be cancelled by use of EMER AUDIO CANCEL
SW.

- Do not attempt to restart engine.

- Refer to SINGLE ENG OPERATION procedure.

RECOVERY AFTER STALL OR
ABNORMAL ROLL CONTROL

2|
CONTROLWHEE : <. .oonvnvmmmmasmmmmim s s i PUSH FIRMLY
u [f flaps 0° configuration
FEAPS : cinm s s s s s sev i smisass so e 15°
PR MG oo s s i st it e R MCT
CLPL .+ o immme o imsm wimss ity sy s o i s 100% | MCT
7 [ T |1 I T Ot L 0 .| L o NOTIFY
m [f flaps are extended
PWRMGT ... e MCT
(35 11 11 5 LTI, . 1N R LA A O || WAL 100% | MCT
BTG o s R R e R R NOTIFY
Note: This procedure is applicable whatever the LDG GEAR position Is
(DOWN or UP).
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;! h PROCEDURES AND TECHNIQUES 202.16

P1 001
AR72
FC.0.M. GPWS JUN 97
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
continued

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

"WHOOP WHOOP PULL UP” - "TERRAIN TERRAIN" -

"TOO0 LOW TERRAIN"

=POWER :=: pomvpresmssrsmmmnnasmsamersans s s GO AROUND
Vs e s S R S S e T e St e OFF

@® 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.

"SINK RATE”

Adjust pitch attitude and power to silence the warning.

DON'T SINK”

Adjust pitch attitude and power to maintain level or climbing flight.

"TOO LOW GEAR” - "TOO LOW FLAPS”:

Correct the configuration or perform a go around.

» PE”

- Establish the airplane on the glide slope,

or

- Depress one GPWS/GS pb if flight below glide slope is intentional (non precision
approach).
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é! ; AFCS 1.04.10
P3 oo
ANR72
EC.0.M. GENERAL DEC 96
ADU
= o=
oo/
B0
OO0O%
[®]s]s
: (N—L
: 2) ( ADVISORY WHITE ".5' 3
b= - 3
T \2 | EEE CAUTION AMBER | &
2 MODE ARM WHITE ,
; MODE CAP GREEN "_’?:
®

Display

The first line gives advisory messages in white letters
The second line gives caution messages in amber letters
The third line shows armed modes in white letters

The fourth line shows aclive modes in green letters.

(2) RESET

s button is used to cancel a caution message or to confirm an AFCS automatic

choice.
(3) BRT knob

Is used to adjust ADU Bnllance.

(&) L SEL-R SEL pb

Is used in AP ground maintenance test.
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!! ) AFCS 1.04.40
P2 001
AR72
FC.0.M. OPERATION DEC 96
FAILURES

When a failure appears on AFCS, AP MSG message is displayed on both EADI and
corresponding explanation appears on ADU.

CAUSE

MESSAGE

PILOT ACTION

AP/YD Disengagement

AP/YD DISENGAGED
YD DISENGAGED
AP DISENGAGED

Monitor AFCS INVALID or
AP INVALID
CAT | or CAT Il capacity CAT | or CAT Il

displayed on the first line
of ADU

Loss of CAT Il capacity

CAT Il INVALID
and CCAS is activated
through the MFC {3 CLIC)

Excess LOC or GS
deviation

EXCESS DEV
(LOC and GS scales flash
amber on both EADI)

Aberrancy on ROLL AXIS

AILERON MISTRIM

Refer to 2.05.11

PITCH AXIS

RETRIM ROLL Refer to 2.02.04
R(L) WING DN
AIRCRAFT out of TRIM on PITCH MISTRIM Use of A/P prohibited

Loss of AUTOTRIM

PITCH TRIM FAIL

Use of A/P prohibited

Excess difference between
both AHRS or both ADC

AHRS DATA INVALID
ADC DATA INVALID

Incorrect navigation
source/selected mode

CHECK NAV SOURCE

AP engagement on ground

NO ENGAGEMENT ON
GROUND

Loss of a coupled
transmitter

CPL DATA INVALID

AP engagement with a
condition making this
engagement impossible

ENGAGE INHIBIT

Loss of computer

AFCS INVALID

Loss of ASCB bus

Dashes on ADU

Incoherence between
ASCB AP/YD disengage
data and clutches status.
FAULT detected by ADU

DISENGAGED ANNUN
DATA FAULT

Mismatch between

the two NAV receivers
ILS in Dual CPL

NAV MISMATCH (R SEL)
or NAV MISMATCH
(LSEL)

® FCTM 1t M P 3
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STALL - CRUISE CONFIGURATION (Normal Conditions)

FLT PHASE EVENT PF

PM

Maintain Horizontal
Flight

IAS 180Kts

PWR MGT at CRZ
1Q 15% — Retard TQ to 15% (AP OFF)

— Maintain Alfitude

- Adjust TQ} at PF command

Stall Warning Alert
Cricket and shaker

Simultaneously
— Advance PL to Ramp

— Reduce Pitch Attitude
“FLAPS 15, 100 OVRD"

— Wings Level Off (if not)

— Maintain ALT within £100 feet

—Select Hap 15
“FLAP 15"

- Advance CL to 100 OVRD

“100 OVRD"
- Verify Alap 15 indicated
“FLAP 15 SET”
— Verify Hap 15
“CHECKED"
Stall Alert Vanished “STALL RECOVERED"
- Retard PL to Notch - Check PL at Notch
“CONDITION LEVER AUTO" —Select CL to AUTO
VmLB 0 (Normal) “WHITE BUG™
“FLAPS IERO"
—Select Hap O
“FLAPS ZERO"
—Verify Hap 0 indicated
“FLAPS IERO SET"
— Werify Hap 0
“CHECKED"

— Increase 1AS to 180 kis

e

® OQRH 7 Mp %

IN FLIGHT ENG FIRE
OR SEVERE MECHANICAL DAMAGE

PL affected side
CL affected side ...........

R s TR HIEN EHEL S
FIRE HANDLE affected side...............oooooiiiiii

ceieeneeeePULL
® After 10 seconds
FIRSTAGENT affected side.........iiiiee i DISCH
m If fire after further 30 seconds
SECOND AGENT affected side ..., DISCH
LAND ASAP
SINGLE ENG OPERATION procedure (2.04) ... APPLY
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SINGLE ENG OPERATION

LAND ASAP

PWR MGT TO if necessary then MCT
FUEL PUMP affected side.........coooeeeiiiiiiiiiice, . OFF
PCGEN glfectad side - o nnanaennaimaanainssunss OFF
ACW-GEN BISCISl SI00. ..o s ssssmssis v st ise OFF
PACK affected side .l OFF
BLEED aflectod sle o nmms s e OFF
APM i installed)... ..o cvuiannnannannnss casasesnassim R
TCAS (ifinstalled) ... TA ONLY
OIL PRESSURE ON FAILED ENGINE .........cccooeviiiinnns ....MONITOR

Note: In icing conditions, FLAPS 15 will be selected to improve drift down
performances and single engine ceiling.

Note: Refer to pages (4.61) and (4.62) to determine single engine gross
ceiling.

Note: If during the flight, a positive oil pressure has been noted on the
failed engine for a noticeable period of time, maintenance must be
informed.

Note: monitor fuel balance. Recommended operational maximum fuel
unbalance is 200 kg (440 Ib).

® When FUEL CROSS FEED is required

FUEL PUMP affectedside............._... ... ... ON
FUEL XFEED ..o ON
FUEL PUMP operatingengine ... ... ... OFF
® For approach
MAX APPROACH SLOPE for Steep Slope Approach .............. 5.5°
BLEED NOT AFFECTED ..oococsi iusnimiuinssisnis OFF
CLIliveengine..........ocoooeeemiiiiiiiieeeeeeeeeeeeeceenn.... 100% OVRD
APPROACH SPEED ...z NOT LESS THAN 1.1VMCA

Note: Refer to page (4.64) to determine 1.1VMCA.

Note: At touch down, do not reduce below Fl before nose wheel is on
the ground.

RECOVERY AFTER STALL
or ABNORMAL ROLL CONTROL

CONTROLWHEEL :::o:oocannpncsaennamnsss PUSH FIRMLY
u [f flaps 0° configuration
A s s e T e S Do R i 15°
IR IV T v i 3 5 S R AN S i B MCT
I o 100% / MCT
T e e D R S SN e NOTIFY
u [f flaps are extended
PWR MG T oo s smsa s P! MCT
GBI PRL. cc cosmeintoiescsnaminsns s it s S B e S 100% / MCT
AT e e T T NOTIFY

Note: this procedure is applicable whatever the LDG GEAR position is
(DOWN or UP)
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A R FOLLOWING FAILURES 2.30
AUTO PILOT

72 OCT 08| 500

AILERON MISTRIM (ADU message)

— or — EXCESSIVE LATERAL TRIM REQUIRED

— or - ABNORMAL FLIGHT CHARACTERISTICS

FLIGHT CONTROLS .. ccvisnisinvaaimsniniiiasins HOLDING FIRMLY
S| DISCONNECT
Note: FLY MANUALLY PRIOR TO ADJUSTING THE LATERAL TRIMS

Note: The autopilot may be reengaged following adjustment of the lateral
trims

PITCH MISTRIM (ADU message)

FLIGHT CONTROLS ......ccocieceveeierreeesessennessneeasnnens HOLDING FIRMLY
A T e TR T S DISCONNECT
Note: FLY MANUALLY UNTIL RESUMING NORMAL CONDITIONS

PITCH TRIM FAIL (ADU message)

FLIGHT CONTROLS .......oooieiieiimnee e sines HOLDING FIRMLY
A T R R R R DISCONNECT
Note: FLY MANUALLY UNTIL RESUMING NORMAL CONDITIONS

DADC DATA INVALID (ADU Message)

INSTRUMENTS ccomnnumiasssnveminmnssaing CROSSCHECK
FAULETY ADC ovsnsvismmiimivivismins i v s s mesm s IDENTIFY
ADC SWi..oiiccrceeerieeeres s resvesssnesssasssrnsesssssssssesensenes SELECT VALID ADC
m If ADC 1 is wrong

T BENE ! s s consnionsoinion s i scmoums S M K S W NS5 8 Y MR i PULL
m If ADC 2 is wrong

B SDNES 2 oo b 0 A A B A i PULL
ADCFAULT procedure (2.32) q....ciivitinimimimie oo APPLY

® ATRSOP 4 M j %
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17. ILS APPROACH

PE PM

When The Approach Clearance is Obtained |When The Approach Clearance is Obtained
“CLEAR FOR ILS APPROACH RUNWAY "

- Check NAV-Setting - Check NAV-5etting

- Select APP Mode on ADU
“APPROACH MODE ARM"

- Check App Mode Armed
“CHECKED"

[Note:

lArming the APP Mode has fo be:

1) To Intercept LOC when the angle is from 0° up to max. 90%f LOC, or specified by ATC
2) GS distance is within 15 NM [+ 8°)

13) LOC distance is within 18 NM

® FTMM 4 B % °

~
W

210 & H49)

A) ReALE B E
EHOERNHCRUARMSZ M8 - ARELRREAMR L THVIR -
2.10.1 o LHIK (RAERE)

AR RALE " AL DO A AR S B 3b @ 5 e E 0 ATR BeRRE LR Yt 20 B -
A320 #e AR B b 25 o) BF

pA E-learning A R8I0k - 2 H AN E A HAWTF ¢

#a .97
Adverse Weather Operations EPREEETE—L  BE B0 N-

1.1-4 A % s& Thunderstorm avoidance, Typhoon,
Turbulence, Wet/Contaminated runway

2.7-12 B # % De-/Anti-icing policies and procedure, Cold
wealher operations, Head/Tail/Crosswind, Operations
near volcanic ash.

Aircraft Upset Recovery EVHZERR—K

Low visibility operations E VSRR — - M AS20 R -
RVSM/RNP operations EVE=ZETwm—k o il A A320 MR -
Windshear Avoidance and Recovery EVREZENH—K-

Terain Awareness /| GPWS Alerts (CHIT) EVBZEKK—K-

TCAS Procedure EvE=FEm—K-

Aircraft Type Performance ORI ETR—4 0 a4 a) Weight & Balance

calculation; b} takeoff, climb, cruise, approach and
landing; c) obstacle clearance; d) fuel planning; g)
diversion planning; f) MEL/CDL: g) engine-out drifidown.

Aircraft Type Systems and Limitations EOHET - BT E M-S F L HMRU A R4
B AEY—k-

Normal and Non-normal Procedures EVYREFEREEHR—K-

Airworthiness Release (without ELEEEE—K- AR NETLY -

mechanic) by PIC

Emergency Medical Service fraining
Crew Resource Management (include
Threat and Eror Management)*

YHEZERHE—K
PRZETR—R L E BRI

bty | by

Emergency and Safety Equipment* ELVEFEER—K-

Emergency Evacuation® EVH=FLw—ok-

Dangerous Goods* VR 24EAKw—k LEE AN
Security (include Unlawful Interference)* | £ b= K —40 -

Crew Incapacitation EVHEZFEnm—k B E R0

R () IRE B RT EREFEORT T FGLI T R
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Flight Safety Foundation Approach-and-Landing Accident
Reduction (ALAR) Tool Kit
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