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7o MAAEKEER BRI > AdRMAREIRTEAXETITHRE -

TN AR kB
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4 R 5% 322
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6 R H# B 81/08/25
7 1% A # 17 L Ar N 3]
8 I E R R RN
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10 i ALE A 2K 92/02/15
11 4 A B 19,254 : 27
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13 LR KAE# 5 52 8 2 7C 4 & 90/06/17
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Mrém9% 5 GBXYV © ik R BEEZ B RN 3 FKEM » RIEREBRE T
6 RAL ) 35 il As - BlAEAZ SR B 2e 3R A54 & B-22708 o A& B M 9ME A i iR de
R 162 ERESERL R 1.6-3° TREIRIUL Kbl k 1,64 -



Fares  RMBHATRES

% 1.6-2 B-22708 B M sME A R

1% R oL A R
i 81 % 3 F
B % Bl & 4 Bl ds R 81/9/24
MRIEARE 3L B 81/9 /28
Bl A & 2 1E 81/10/6~87/9/18
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2C 1994/06/25 3569:46 5537 1A
3C 1995/08/22 5320:15 8524 19
4C 1996/03/12 7048:49 11584 1
5C 1997/05/13 9212:19 15293 1A
6C 1998/02/20 10784:03 17998 g

1CFH/2CFH/2CCA | 1999/11/15 13854 21037 GILL
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1CFH/2CFH 2001/06/21 16808 23997 GILL
7C 2002/06/17 18088:08 24974 g

% 1.6-4 = KRANGFIR/ 5L bk

A H B 3 A%

1 2002/02/22 ATR 72 ‘F#2%E class “B”
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2 2001/03/17 . -, .
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3 2002/10/07 B B N
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B3 A 7 B ¥ B B S
124636 82/03 91/01/24 1,871:39 15,638:58 23,469
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BWEESZTERGIAEREARA

& 20 H 2000 Z 21 H 0800 Z 850 @ 1 (A FEH I FE 4 5000 ) X4 B
SN RSB AEA NN L BR o oG BEHENEEGHE > B ERIEA R
BIUINOEMLE  Fh -FHRREGERNEREN 68 BEAE4E 11CE13C o

# 20 B 2000 & 21 B 0800 Z 700 B ¥4 (#AFHHEEFE 49 10,000 'R ) KA
B oA AR AT T EE G —PLRAE G  FhLENRERY
B Fd - ARAEGBLFRRVETABRERN » §BBRARKE2CELC -

B 20 H 2000 A 21 B 0800 X 500 & ™ (7AF &M 5 4 18,000 °R) KA
Bl AT - AT Ed AR B A R HE - &8 BRRTNE - R
BEEXTIOCELRT 10C -

& 20 B 2000 A 21 H 0800 Z 400 @t ~300 @A 200 @t (A EHKIE
2 5% 49 24,000 R~ 30,000 "R Z 40,000 °R.) X £ B2 > 5@ & R 58 Bz 50 3E
HIE - GE B REEEFR K LB HGEXT21C - X T 37CALR
T 55°C o

WRIFLEHTH NN ETHERMALTHET 721 B 0120 £ 02200 6% R
BRE R ERALERL  GRREE B L E 2K TR -

GE 791 AL B A dk 8 R4 5 R F 48 573 (Total Air Temperature) VA B A48
W 5% 5 BT B m A 2 R AR (Static Air Temperature) %2 B 1.7-1 AT % o
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FHATHE BT B RARE (AIREP) °
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O B]ERH (RCTP » JEX EXBLR 44 2 253 222 ) @/ 20 F
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FERF20 p 1800 UTC ; 27 7)- 8L % 5 R . & % 040 ° » & <# 8 2/
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SMTREP G HE A EWATEALZ SIGMET * B M & 20 B 1400 £
1800 » "A % 21 H 0430 £ 0830 * 4= F A7 :

RCTP SIGMET 2 VALID 200600/201000 RCTP-
TAIPEI FIR EMBD TS OBS AND FCST S OF N27 CB TOP FL 450 MOV
ENE 10 KT NC=

[ = A SIGMET 2 7 2 #* FIR » 7 #cpF £ 20 £ 0600 UTC £ 1000 UTC ;
B/ 25 & BRE T A 2T R4 w S fER Z R R R FLAS0
PFRARZHE ) FIO L EFRERE | B AEF ]

RCTP SIGMET 3 VALID 202030/210030 RCTP-
TAIPEI FIR EMBD TS OBS AND FCST N OF N23 AND E OF E118 CB
TOP FL 400 MOV ENE 10 KT WKN=

[ #* SIGMET 3 ; > #* FIR » 7 »<f#f 20 p 2030 UTC £ 21 7 0030
UTC ; #3)- P 8 & & 7 BLFIZ TR 3048 23 Bt ~ KA 118 & ¢
K A ZTFFREFLI0 ;7 KA K = 05 | pE10 2t BHF 5 &R
Ly

EMERE T OB ZALE B PR SIGWX Chart » Az EFH £ 21 B 0200
% 21 B 0800 (¥ & SIGWX Chart o4 4)c G EHNMEAAFRRA 5
Al

BRERE S TRZE 1,500 RE 3,000 R ~ TIEZERAXFH 25000 R ~ &
RERERREE - PREGREAZEE » 0CCHFRBEB L FL120 > £AF K RAL
ABET® (PERUAL) GESBHNHESETRLLEE

FL100 : K » 230" ~250° > R i 15~302/p% ; 8 & 2°C ~5C -

FLI80 : & = 240° ~250° » ki 40~502/FF ; R R E T OCE2 2T 13

C .
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VHHK SIGMET 4 VALID 201340/201740 VHHH-
HONG KONG CTA EMBD TS FCST IN AREA W OF El114 BTN N18 AND
N20 CB TOP FL350 MOV NE 20 KT NC=

[ % & SIGMET 4 ; % & CTA » j »cp# 20 p 1340 UTC £ 1740 UTC ;
AR R ?ﬂfﬁw%%.fﬁ 14 BG4 %18 BT 20 B2 F . ##
* ZFFREFLISO A A 3005 )L ERBE | FREAE ]

VHHK SIGMET 5 VALID 201635/202035 VHHH-
HONG KONG CTA EMBD TS FCST IN AREA (1) N OF N21 E OF E115 CB
TOP FL350 MOV E 15 KT WKN AND IN AREA (2) E OF E113 BTN N18
AND N20 CB TOP FL400 MOV E 20 KT INTSF=

[# #SIGMET 5 ; % # CTA » 7 »¢p#f* 20 p 1635 UTC £ 2035 UTC ;
BA-P g F TR (1) 220 Bt~ K115 Bre Kt
ZFFRFLIS0 ;PR =S 0E ]S g RS h R (2) R
FEH3RNMR I8 BT 2022 F f# ZFFEFL400 ; # X
ILE ] 20 EE R BB G ]

VHHK SIGMET 6 VALID 202035/210035 VHHH-
HONG KONG CTA EMBD TS FCST E OF E115 BTN NI18 AND N20 CB
TOP FL400 MOV E 20 KT NC=

[ # SIGMET 6 ; 4 CTA » # ¢/ /& 20 p 2035 UTC 1 21 p 0035
UTC ; #73)-p #7 % ;ﬁﬁmf RIS Bre g ~A 818 BT 20 Bz
A LTFRREFLA0 R 5 05 | 20 L if RS iR

°]

HBERLEEA AR E 21 B 0200 ° REME T E SIGWX Chart 4= [#

50 GEHME 0CEFRLLNA FLI20 » F EM AL FL120 A E ~ d &
BLIAAZ A FL220 VAT o



RTEMEAREMHF P BEARE RMEHME (Naha FIR) AFHATEZ
SIGMET 4= F :

RORG SIGMET 3 VALID 201220/201620 RJAA-

NAHA FIR FRQ TS FCST IN AREA BOUNDED BY N27E126 N27E127
N29E130 N30E130 N30E127 N29E126 AND N27E126 MOV NE 20 KT
NC=

[SIGMET 3 ; 7%% FIR - " 2eFEAF 20 p 1220 UTC T 1620 UTC ;27 7)-
AT B g [ TFIRAAF2T B REI260 B S A F27 B REI2] B >
F29 R A IT130 B 530 B AL 130 B A H30 B R IT 127 A -
F29 B R EI20 BEAF2] BRIEI BATFIZ B A3 HE
S0 BRI HREEEN ]

RORG SIGMET 4 VALID 202110/210110 RJAA-

NAHA FIR MOD TO SEV TURB FCST IN AREA BOUNDED BY N24E124
N24E127 N27E130 N30E130 N30E127 N28E126 N26E124 AND N24E124
FL350/390 MOV ENE 20 KT INTSF=

[SIGMET 4 ; 758 FIR » 7 »c/# /20 p 2110 UTC £ 21 p 0110 UTC ;
HA-A RIFEL G fﬁ/f_ WAGF2 R RITI24 B A F24 B R
127 B~ A° 27 B R EE130 B ~ #3830 B X130 B - #4430 B R i
127 B~ A28 B RS 126 B~ A 326 B K 4124 B2 40 24 B RS
124 B 712 %5 7 F A& FL350/390 7 j9 & 4 & = 105 ) piE 20 L i¢ B 7
B ERA G ]

RFMERERF T SEAZ A RBEDE 14,000 2 R SIGWX Chart (4=
ek 6) 40> G AHRAGIE R ETRARLE A - AXFHE 21 B 0200
Z_SIGWX Chart » F BEARKI P FALAALA G B BELE ~ 8 F ~ LI ARk
IR 0 P EAKZE FL120 £ FL240 ~ T EALA & E FL20 £ FL380 5 A sk &
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M Z 21 B 0800 Z SIGWX Chart * P BEAAKE b B HLAAL 6 B R A R HEKR
o » P EAKSE FLSO £ FL220 ~ P E#LiA S E FL20 £ FL320 °

1.7.4 BE BEARZ XA E N

W ZH sk BAEZFRERBAZEINER BIRATH ST ERERY
(RCTP) ~ R PIE ¥ (VMMC) R F BB B (VHHH) 20 B 1800 X A&
MR RIRE R LSHMBTAIR (TAF) ~20 B 1800 X 4csh 2 TB ~ RERE
FL020 ~ FL0O50 ~ FL100 ~ FL150 & FL200 X 0100 & % A& 8 E AR B -

POEBRBRAGRA G EZ RA AT
1. R EMWEAZAKFHE 20 B 2000 £ 21 B 2000 Z %2 #3% A% (TAF) ;
2. 20 B 2130 &9 R TR

3. M ERERTERPOZIBEBRRMAKZER G (ZMNEEBRNMN >~ 5E FL
250-630)° A s BFH £ 20 B 0200 ZALR-#8 % & E X £ 78 B B (SIGWX Chart) ;

4, FEBEHTERTER P OZEBEEWE FLISO A REHE FL300, FL340 i
FL390 8 5 = R A S E AR B » A 8K £ 21 B 0800 °

WFLIO XS X RARETARABBEATEBFEFAREEXT 10C -
BB ETERERAGHRPERANETHEFEHZIRARAAN -
1.7.5 REFEE:

PRAGFAEGABAS LA T HAEEFE (XH WSR-88D » &35 R4
RCWEF » JE R FH85 %3k 295 A E ~ BEARMRIBIERF 55 XA E) B & s AR
F¥ R %L FiE (/5% METEOR 15008 » #3544 RCCG » SERXF T R & R 7 74
NE S FEARRIE R E B 244 N2 ) WAE 0514 (1.45)~24~34 % 43
7o M AGEITERBEZFERRPCHELER 172 T TERRBEL



%173 7°GE79] ¥ r L A 2 FEEW K Fo 258wk 72 @B 4 ik 8
AAHEF R A 20 B 0100 £ 0200 °

RFEFELTH > AEGE IR A—KHG2000Z~RH 100 2 HE
# /£ FLO60 Z FL120 M X ik B3k » @K% E & 25-45dBz ° [A E w8 %3k
RAHE E EFZ TTEK 495 35,000 ReALE"CHALI"Z 77 AT "CANDY"
ZRATHIML AR IRZ L o

k172 FREEEPOFZE

0.5° 1.4 1.45° 2.4° 3.4° 43° | ARRE
A LEE
CHALI | 9700° - 17000 | 24200 - - 7200
CANDY | 12500 - 21500 | 30500 - - 9000
SIKOU | 17200 - 28700 | 40200 - - 11500
MAKUNG | 24300 - 38900 | 53500 - - 14600
tREFHE
CHALI | 11500 | 20800 - 31000 | 41300 | 50500 9800
CANDY | 8400 | 15900 - 24200 | 32600 | 40100 7900
SIKOU 5000 | 10200 - 15900 | 21700 | 26900 5500
MAKUNG | 2900 6400 - 10200 | 14000 | 17500 3600
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% 1.7-3 GE791 RAIIHFZ FED X%

HE | SRBE .

i (ft) | (dBZ) Hst

0113 | 10200 17.7

0114 | 11000 18.3

0115 | 11900 18.8

0116 | 12700 | 25.3

0117 | 13400 | 22.1

0118 | 14200 14.3

0119 | 14900 13.3

0120 | 15600 14.7

0121 | 16200 17.0

0122 | 16700 | 20.3

0123 | 17300 | 20.5

0124 | 17700 | 20.2

0125 | 18000 19.9 A8 “CHALID”

0126 | 18000 19.2

0127 | 18000 18.9

0128 | 18000 19.6

0129 | 18000 19.4

0130 | 18000 18.8

0131 | 18000 18.5 A.E“CANDY”

0132 | 18000 15.8 | CVR : ARIF1G 80k . A REBAZRAR G A L KR4 T4

0133 | 18000 | 22.0 CVR : M@ RATS &+
CVR : & #kE

0134 | 18000 15.3 FDR : FokE 29

0135 | 18000 15.0

0136 | 18000 10.1

0137 | 18000 11.8 FDR : Mk B M B

0138 | 18000 10.5 ALEE“SIKOU”

0139 | 18000 7.4

0140 | 18000 3.7




0141 18000 4.5 FDR : ok B )

0142 18000 | <MDS’

0143 18000 | <MDS

0144 18000 | <MDS CVR : AREEIRT & Ky

0145 18000 | <MDS

0146 18000 | <MDS

0147 18000 3.8

0148 18000 8.9 ALEE“MAKUNG”

0149 18000 23

CVR : £ % #FK—H&

0150 18000 2.0 . :
CVR : 1+ 7k,

CVR: REFRZE (&) AKAEERMALA KR

0151 18000 | <MDS g o e w o
CVR: MR s B 2B MR ELART

0152 18000 | <MDS CVR : REHIKT

1.7.6 GE 791 T ZBZ LA MMmBEH L LR A ER

FHE AR /%»Ii%%wii?ﬁﬁ:—%’%ﬁa‘%%fn&k%ﬁk% » 4281 & 3k B IR
PO e A R FE @K E SSR CODE 45| 4 3533 ~ 3563 X 3 2 3
Mo IRIER %*é@&&mkmﬂ’%ﬁ%n* LI 0 RIS 1.7-2 FT
= o B P HIEE GE 791 % — XM IKEE (Airframe De-Icing) £ HAREF
BAMIRIE R MRAEZE B o SSR CODE & 3563 X JEM A @ 3% 2 MM & 0141:24 &
0145:26 > L RACHIFHE GE 791 #4L > 3542 A Al A » & E 4 35,000 RTEE
24,000 R o FH R G EER 55| B 260° 0 88 E/BF ; sLEFAL R E (Total Air
Temperature, TAT) #1L B X T 16.5C L+ E433C > 4 1.7-3 ¢

SSR CODE & 3533 Z ¥4 (#A & A300-600R )if i@ & F 22 3 A5 M & 0207:55
£ 0215:18° £ RATIIRALA A1 AL A 4922 2 20 3 E 430,000 °R T £ £ 22,000

® MDS 5 & & 7T 18 B ZH 5] B AR89 &K 4EHAIE (minimum discernable signal)
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R oo TR SRR 5 5] B 260° 0 66 /B 5 SLEFARE (TAT) KA EXT 10.5
CLEFAZE25C > ol 1.7-4 - MBS B8 43 1.183.10

GE 791 #L3&-MHif IR AR 5 B R w) ~ ik fe b8 508 » 7T w2 B RALE
FRIAE > do [ 1.7-5 ©

GE791 First-time Airframe De-lcing Off
Mode-C ALT: 18000 ft
UTC:1737:20

GE791 Second-time Airframe De-lcing On
° hode-C ALT:18000 ft
24° ‘ UTC 74125

GET91 Last SSR Return Signal
Mode-C ALT: 15001t
UTC:1752:49.129

23°30
+ CALG14
-+ BREY56
+ MKG_CDR

1736 324

23°
118°30'

1754 200

1.7-2  SSR CODE 5 3533/3563 Z JE% 42 18 %k F 72 348 HH A 9r B
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Fares  RMBHATRES

1.8 Bh & AR 3R

FHIM o BhA SRR LTI o

1.9 @fE
FHIAH o RBEAUTREETHAEN > Atk THEfER2EF o
B B ATC ¥ # CVR ¥ #
01:25:34 | (ATC 32 XA Au k2 S 4 T3l 38) CESRE ¢ PRE))
01:25:38 | (ATC 32 HfbAn k= & 48 F1d 35) (BRETHE1.7H)
01:25:40 | (ATC 2 HtbAuth 2 82 T 35) CESRE ¢ IAE))
01:25:47 | (ATC 2 HtbAuthZ #42 F i 35) (BT TRHE 475
transasia seven niner one request | transasia .. . (F G e T TEAL
01:27:27 elato estimated 14.9 %)
. transasia seven niner one request |transasia seven ... (&4 & T 1% 4 4
01:27:44 elato estimated )
transasia seven niner one affirmative| transasia seven niner one ... (H 4§ &
01:28:00 te : - %
quest elato estimated MEFIRAEL DD ﬁ )
01:30:25 | (ATC 2 HtbAuth 2 #42 Fid35) (RETHEE 124)
transasia seven niner one please
01:31:03 |contact Taipei control one two niner (BB ETHE 564)

point one transasia seven niner one

1.11 AR Lo 5% BB

A% B Fairchild A100 B! EMR3EZ &4k % (CVR) A Loral F800 & RALE
¥ &4k % (FDR) o é)ﬂéAﬁﬁék?%&‘if& 22 A # %% %2 FDR> X B 3 CVR®
MARGERTEERGTHALETR TR R R FAEE -



1.11.1 JEAEE S AR B
1.11.1.1 I ERBRER

FHZE CVREF MR TRE - G G A T o TN »
A X KT E4448 E (Underwater Locator Beacon, ULB) & &#ti% (Data Plate )
FOBEERFHE (B 1.11-1)

% CVR ZFWERE > RERMREANRLRFRKIAMT » A mHEE
A B R R WR o AR AR - R G &SRR HirE RN
B mAFANARFERRGEHILE  RERALFREREFH G La&L
CHBHEN (B 1.11-1) e

g -3 .
- %
=" b
v J
L » ghatdl-
* 4
..
% -
; i
; .y | -
[ i |

CVR Tape

o ‘-t:‘ﬁl i

1.11-1 CVR 183 /M A st %

SLRIE B4 4 RSE > RRIIRAERRASAR - S BRAF LR
JERE B A SRR BRI R o R MR R Sk E R H BT 30 9 X 53 A
SR e WAk O WAEEE R AR GRS LES T OZ RE | kiR
(0151:59 B ) B Fl ¥ KA -

P BAYS R SREF R B 0121:58 B » FEF S LB F PO B4 Tk RA B RE




C')‘-I-)G. T RMEMASEES

RALZE 18,000 R » XA A RNERER » HE 013429 BF5H | RBEHETHE

(Single Chime * SC) 34 o b & iﬂfq..%i & *r—zk%é&i%i&ﬁ%:fk'n Do 0134:32 B A
0141:21 5 » 3L 5 5h 2 kA8 ) a9 B A o sEE B B 0144:47 BEAR - TR &
KT8 KA 015029 BEAR @ Tee &%k#iﬂvﬁu o JE &| % Bk B AR b3t sk Ao AT
BRI AL > 8l BE B 0151:51 BaEbE T P o R T EAERS RS E
16,000 %K > 0151:55 B¥43 2] %4 B A3 « BY#3E 24 » 20 0152:10 B £ 0152:51
BEAEA AT —i2 $ZIMBE > CVR 75 0152:51 B i5 L &k o

1.11.1.2 SR

ARAE ATR 72 RACL BARVEFM 5 1.02.10 87 » VA EE RITH B Z R EFE
2B 3HE . 53

® 4 T4 % 7 & (Continuous Repetitive Chime * CRC) : I AR &R PT A %
4 (Warnings) » G T ELERR B ELA7

o BRI TH  MNUREAMAET (Cautions) * R T ALME TERBE
TF 3

® XURMGLYELREEIFAERGELERET AR EERIHEREL
e & g

#2 (Warnings )

%% (Stall) YA cricket 2 & & 3

# 32 (Overspeed) : VMO, VFE, VLE "X clacker # & & 3

B ¥y % B %% (AP Disconnect) WA cavalry charge & & 7 3

KF2 2 @ #% 3 (Trim in Motion) ¥A whooler 2 & 7 ©

# 75 (Cautions)



#ox

( Altitude Alert) ¥A"c chord" # & & ;

- #@3E"F " (Calls) A door bell A & T ;

- B¥ BB A %4 (AP Capability Downgrading) ¥A 3 18 click # & 7% o

48R

CVR $k 5 ¥ AT PR R HE

BHEFM A& 1.11-1

A 111-1 BERFELTRGEBELFEEM A

Start
Nt ¥R U soun
(hh:mm:ss) )
01:23:04.03 | 01:31.03 1.92 C chord altitude alert
01:34:28.98 | 12:55.98 SC amber caution
01:34:33.13 | 13:00.13 SC amber caution
01:41:21.72 | 19:48.72 SC amber caution
01:52:10.45 | 30:37.58 00.19 similar to stick shaker stall warning
01:52:11.05 | 30:38.18 pulse similar to stick shaker stall warning
01:52:11.55| 30:38.68 01.02 similar to stick shaker stall warning
01:52:11.67 | 30:38.80 01.10 cricket stall warning
01:52:12.91 | 30:40.04 00.62 cavalry charge autopilot disengage
01:52:13.97 | 30:41.10 00.55 similar to stick shaker stall warning
01:52:14.98 | 30:42.11 01.35 cricket stall warning
01:52:15.02 | 30:42.15 01.52 similar to stick shaker stall warning
01:52:16.64 | 30:43.78 SC amber caution
01:52:17.46 | 30:44.59 01.69 similar to stick shaker stall warning
01:52:17.63 | 30:44.76 01.96 CRC red warning
0152:19.71 | 30:46.84 00.65 similar to stick shaker stall warning
0152:19.76 | 30:46.89 00.86 cricket stall warning
0152:20.93 | 30:48.06 01.36 C chord altitude alert
0152:22.45 | 30:49.58 00.46 cricket stall warning
0152:23.18 | 30:50.31 00.15 cricket stall warning
0152:23.48 | 30:50.62 SC amber caution




Fares  RMBHATRES

Msatli(lr:) ST Duration

radarltlin%e (C(Xllfnfis:;e] (second) L Alert
(hh:mm:ss) )
0152:23.63 | 30:50.76 similar tgsltsigk shaker| o211 warning
0152:25.14 | 30:52.27 00.36 CRC red warning
0152:26.02 | 30:53.15 01.65 C chord altitude alert
0152:27.99 | 30:55.12 SC amber caution
0152:29.11 | 30:56.24 00.22 cricket stall warning
0152:29.46 | 30:56.59 01.12 clacker overspeed
0152:30.88 | 30:58.01 00.23 cricket stall warning
0152:31.17 | 30:58.30 19.93 clacker overspeed

BAELEHOFEERE HIFAB L ERB) s CEEFLETHFREGETIHET
BAE B LA B oy T PRk L B o

1.11.2 AL B A 24k B
1.11.2.1 FDR Méiis &

# FDR 298 5 F800 A » 4398 & 17M800-261 » /595 B 3490 o &4 5 By 7~ L »
RERE B 25 DEF o RERBEMET R EFHEAR K FRI AR RERIERZ
BB E s 7 RN BT A BRI K AAG A ULB BRI A% - B & 7%
R A @ BEFR o ITHMRET > ASFAAKRRE » RARFINENZE > 28
ERGHER A R 2RI ISR B B F T 0 BAE B AR
BHATHEMEB B 1112  #BPEFE RRATHEEE TR EEAR
My CEE A BRI BRI ARAR AR IR AL B AF R R E



1.11-2 FDR 183 %M B

1.11.2.2  FDR &%

A1k R 88 B Z NAGRA-T 2 #% %5 # 37 B FDR 42 %% » 3b4% A AR A A AR

2 B EE A% (Recovering Analysis and Presentation System * RAPS) f#3k /7 45

FH o ARYE BEA TRBEZ S8 MAAF A4 B 132 BIR58 Mk

10 & FDR %4k 5 # 2 7 & o G RAUEAF L AT 7 £ R4ERITMEG - 12 A

RAPS #& % A#3% o A€ 742003 F 3 A Aj42 % B BEA A% A Lo 45 2 0 Ak s g
RAK R EF KL T EH -

1.11.2.3 B F ]

FDR~>CVR L RALE #lék T A FTEAHIFHMRA T 75 A& P4t
ZAREHEEB cwf AR AERESET PR TAZAE 1FE CVR
R ALE B4k A Z B H Bl o FDR #L CVR Z B B AR 548 s 4y T 253542




C')‘-'-)G. T RMEMASEES

(VHF key) & FDR AT &4k B¥ M 312 CVR 435 BF M o FDR $21 % i 35 2 8§ B B
B A4k R B FHE AT Mode-C 5 E ¥ FDR KSBIBERRASHE (Pressure
Altitude) A ZJb¥t o EHAWAEAFETLREELY | MEHEEBAE RSB AYE

(Frequency Shift Key Modulation, FSK ) » st 2 # 7T #24t CVR £ & 474 Z 0 B &
JE A% o FSK 891598/ CVR &4k L& 4 A B3R 1 X » L BF M 3L FDR &4k 55 M 48
Fl o #& CVR &4k M I AF L ALY B8 R BEE 09 FSK /5 IR BF M & 17:28:47 A&

17:59:23 $tiF & UTC B » EAa#69 ATC 2 BN FEsE UTC ~ CVR A8 #H K 2
H B4 T

FSK F¥ F BN E i 5k
AT TC ti A ¥ i 1
(F FDR &4k 85 M) CUTCtime| "r-ine | CVRAHEH
17:28:47 17:22:02 17:22:03 00:00:32.5
17:59:23 17:52:38 17:52:39 00:31:06.1

AR B 2 ey X4 T

1. BFFBAB I 4% » Bl —F - /E FSK #24%2 85 M (F] FDR &4kBF M) LR
B2 HEEM AT 00:0644 c M ENFEHEMBELSLET P oM EE
A Rsb&sk & wik A B FEer M & FDR RALE A 5 0 R

1

B & UTC B M =FSK—00:06:44 ;
2. EATHENHMERELES P OBHEE 14
BAFEUTC BH=6kEE ¥ UTC B H+1 4 ;
3. B FErF M FDR 4% B H(SRN)'? - 59621 #F

B F 3 BF M=SRN+59621 #)

' Signal Reference Number (SRN) , which was based on the FDR readout system and count by
synchronization words.



4.

o & i g HonF M = % F i UTC 8 H 4 08:00:00 °

1.11.2.4 RRER

. FDR BB BBl LR ER AR » RF M THBEA DO > #BET 2Rk

IR AL ET s
TR FRALE A 0053:15 BFF46 228k P M i 2 M BT — B S £ 0152:50 BF s

6 78 Ik sb & %28k 4~ ¥ (Nun-mandatory Parameters ) #&.E#£3RIE# A £ FDR ° &
#% : Anti-ice propeller no. 1 and no.2, icing AOA, icing detector status and fuel

quality 1 and 2

G 0124:56 BRI E AL A 18,000 R, sLEF "Altitude capture” activated
& "IAS mode" deactivated 3

M7k %~ 3 (Airframe De-icing) 225 & ™K > % 1 K5 0134:29 8 & 0137:20 B »
% 2 KB 0141:25 Bf & FDR ##1k &2dk 5

0151:56 £ 0152:12 #AM » "vertical speed" activated * 487~ %i& (IAS) # 158

KA

Bp s

#0152:09 BFZ MACEH » S E A 17881 R~ ==k B 158 87 ~ 9 A & 3.3
SERBERTAE c AAXASWNESERIE » EAWALEEMIE ) LY
B 69% ;

B & B & 0152:11 H#ﬁz’ﬁ-r s B E A 1783 R I TERE 1588 ~WAE?2
s EIRBE B AR E o AAKANNE 12 ER9E » AAWMAES IR L
i’a/:f% 68.5%

F#2% (Master Warning) %1 2 K o % 1 K7 0152:16 BF £ 0152:18 BF » 3t
MZ B BEE 17428 R ~ 8 T2k 164 89 ~HA 229K » HWEESRTE 7
1 RA 0152:44 BF E 0152:47 B » sb M 5B & 4303 R~ 48 = £k & 406 87



C')‘-'-)G. T RMEMASEES

WA R 69.2 B WA 1.4 K 5

10.0152:14 H%f‘zﬂ“éﬁfzié?%ﬂr BB 17,703 R~ B EiR 161 B MR A 35 B~ A
JE B 68.6 E ~ EEKZANINE 16 FER 22 (zrikxiﬁi%zitzﬁ%ﬁm%i&
1 & 69.5% ;

11.0152:29 H%czﬁ“@%iié%ﬂr: =% 14,085 R ~ 37 Fik 262 87 SR A 70.1 B~ A3k
BRI E c EEXATNGE 6 ERA 10 FE ~ A ERBEEI ki Ly 3 5
88.5%3%L 89.1%

1283 TR > & Bk EIAEREA£+1.3G F14+4.0G X H

13.FDR 4%k 224 05 I & 01:52:50 BF » M:H%f WRERZE B A84 R ~ 38 =ik B 436.4
BN A B 625 ~ BREA S E N EEXASIE-04 FERI04 FE o

A B R BaE 110 BAZ M 42 A HNFiE UTC BFH o
1.11.2.5 ALK HF 3T 15 E

FAEZ TR d FDR L2 K A.5 B 8 B F i ek Z Mode-C & B IR
M 29452 o

ATR 72 B #Z FDR & &4k B 54 (Control Column Deflection * CCD) 27
5 4% (Control Wheel Deflection * CWD) #4E A B Z 3% o 123k 2 S # TR d 7
Ao 2 AL EETEFZ c A AR T

CWD = 4.643 * Aileron Deflection [deg] * (%% % &%y /7 2L J&)

CCD = 0.5 * Elevator Deflection [deg] * (%% % R ¥ 71 2L J&)

a3 A X AR R YR ATR JR B3R AR 2 47 STHF » 4395 No 420.182/90



ATR 72 B PT &8k 2 £ 4% A (LH-/RH- Local AOA ~ f##q, ) I FEE
A BEXA (True AOA ~ fifka,, ) Twie TS EAKXFFHEAZ -

=0.6262*a,,,, +0.98 [deg], for flap =0 deg

Tz ue Local

MR&@&%&%@%&& TR AKX B BMEH AR RE R R I A 2O 242 4
SABLRME o STHERWELT ¢

1. 0152:14 8 (AHEBBMRE 3A) EFAARK  EHEETAAD S
B 15.0 B~ B A 17,703 R~ H R Eik B 1612 & ~ A A 3.5
B 68.6 B~ THF B 42 R/ 5

2.0152:16 FEE A AR EE BT LA NE-4.6 5
RNIETERE 1642 80 ~IHAE 229 F ~ AWEE 587 & ~ TIEER 204 R/

3. 0152:33 B¥ £ 0152:52 BFHA B T M %3 K74 500 R/AY » & B ik F X Sl
F£+3.08G %1+4.02G X H 3

4.0152:43 BF 2 0152:45.5 BF M Z TR &R > g 729 R/ E 1,273 R/F) » & F e
%R B W+3.36G 3 £+4.02G ©

1.11.2.6  F800 B sk B st A% M4

st B FDR T3 VA KRG R BEA Z 8 4 MAS a8 0 a0 S 40 B B4 B A » e 3
12 Y BERAFRSERETIRRATEMEG > BREETH LT » 24 F 3 14934 (15
L) R 3622 (12424 HE) o #HEE 1~ 2 PEAIRE A E 78% (&
JE# 325 1 BF) $286% (RE# 3.58 1BF) o BP3Z FDR X 25 MRFRER T » 894
6.83 /I~ B B £ 3RI% SRR AT G o

*BALE RFALER (Aircraft Accident Investigation Board * AAIB) 74 2000
F10 A 10 B —RAFALEFHEA > ZHKEKE FR00 2 FDR > # 1 5 2 95 &



%@C‘-’w MRMFBWAERS

I REAH KRR 8 B o

Ag 74 FR B 7S F800 A FDR A%3k B $ MR8 » JR Bc# F800 ! MiAn ke bk 35
B R IE PR X R A MR 12 RMMER 13 5 S AdE B FS00 A sk B AL 1996
1% & 0 KL A100 A A100A A Z CVR » $1 F800 %! FDR Z & %7 2002
7T RAFE o

2

R K 40 2B E A100 X A100A B CVR Z R AME SE °

N

R G 2002 FHATHZ RATk sk B L5 B RBEIDA 6 5% & FR00 % FDR
Z KA
1.12 7% %% $3e B K K

BARBRE 199 HRY BRERERBIARARA SPRBRBAUEZ
RRANIE R BT RS G ERHABNR BB R DBEDRE S B oSk AR B
B B R BAR RHACHAE - & B EBRARBEES &~ Jdr BT LK ZRRA
Ko R@MARGF > RARARBAE > BT ORESERRAER - 78T !

1. B& &%

BRI EAROIEZ R - GIE P s BEEF > BMERTNERERK -

1.12-1 #%F & &




O T : MG FAMAE > BEG L Dbt Ed (F 1.12-2)°

1.12-2 HiE

® LAATT P TFAMALE » ARl TR A gt dh Bl (do 1.12-3) ©

1.12-3  &#&AT




%@C‘-’w MRMFBWAERS

® MEREM: REAYE  BTHE G Z BN  ar gt d (Ao
1.12-4) ©

1.12-4 %% R

@ FEHET : REAZE » 2B RIEE s Ed (wE 1.12-5) °

1.12-5 AEHR%




2. MEKAE

® WHLM : REAL MBI @Y &R LARIALEES I TITE T
s HRGEEM Gk AL 45 RO TE Y #EEBO%RESEY (W
1.12-6 £ 8) o

B 1.12-7 A ZRIRE (D TAS)




%/-C‘-l"' MRMFBWAERS

B 1.12-8 AEK%KEH

® BHLEM  MAUEBETE S UBREAY AR SBLEE  RBER
R EZ VGRS s AR E AT S > AR RN BT a AL E B4y
8 (B 1.12-9 £ 11) °

1.12-9  #HZ k3sts




1.12-10 HH%¥ L 24

1.12-11 #HE A%




%@G‘-’w MRMFBWAERS

@ REKM AT @ Fw s RIS EBR TR EANE > B
BT ROBAUMREER B4k BIEEAEM T @k (wE
1.12-12 £ 16) ©

)

1.12-12 #fazzTmi

1.12-13 #faxc@ER




1.12-15

WAE BTG @A




%?G‘-"" MRMFBWAERS

1.12-16  F&H#e

3. MM ALK R LB MR AT AR R AR S & S ~
B NREIR A o NS E (B 1.12-17 2 21) o

B 1.12-17 ARERIIFEHRERTRE L




1.12-18 AERRE iz

1.12-19  #hs% ~ dhdhsi X 4%




%@C‘-’w MRMFBWAERS

1.12-20 A& Z ¥k

1.12-21 BB #ypsm kR




o BHM : BRET R THA s RAEBEIA TE s B KB % » ERAKA
FegwER (@ 1.12-22 £ 24)

1.12-23 B o R4




MEC — = mens

B 1.12-24 B #kiFedtiE

® ADF K4 : i gtk » sSP A X » AT w & B B R 8 > it E
(42 1.12-25) ©

1.12-25 ADF X4




5°|d§

o TR ZNREE ATER (WE 1.12-26) °

1.12-26 %%

O MIERKFARMAM : EREI > FMIIAEZE (wH 1.12-27) °

1.12-27 M E &0k A R B M




%@C‘-’w MRMFBWAERS

@ MEMKIM: ZNAHE (oH 1.12-28) °

1.12-28 M E 2ok 3 R

® Remote Control Audio Unit (RCAU) #E4x 58K B 2B SN T : LR8B4k »
EEHIIEMGHITER (2B 1.12-29) °

1.12-29 RCAU & BBk




1.12-31

WA AR BB E F A H




%/-!C‘-l"' MRMFBWAERS

@ BEREAIAH At Ed (wH 1.12-32)

1.12-32 BB EF F 4

o ik FAMItd « LI MBTHE > A@AETE (W 1.12-33) -

1.12-33  #4E 5




1.13 B2 e

GAME - BB BB AR AT ER TR c FREBEEBASHK 0 £EHH
ATEE ~ Fhk A

1.14 XK
ARKEFHEKKIF L o
115 4AE2RE
AR FHMALL B R o
1.16  BlXEH R
1.16.1  ATR42 $£ ATR 72 RAF XK

#1994 5 Z 2002 F 12 A J& 1k ATR42 $2 ATR 72 7% 4 55 4 N\ Ak R AL F 40
EEW) ﬁc%?\ 6 HENEH 2 ARFaLL: £ 4184 I MIFF GE 791 %
# o

i 1.16-1 9%5'1 8 'ﬁ"f m?éﬁi%ﬁkﬁ. ’ ’f§ ‘flﬂ E] é}]%%ﬂ N F—I— /JJ( &= )’ #%
A~FURBEANIHE ~ Tk~ A~ BELEIFTBEFEAH -

8 #F ATR 42/ATR 72 & BA K I RALF H 4= T ¢

1. American Eagle Flight 4184, Roselawn, Indiana, USA, October 31, 1994 (k%F >
ATR 72-212 » NTSB)

2. 15 Km Western the Cottbus, Germany, December 14, 1998 ( £ K &b F 4 » ATR
42-300 * BFU) 3

3. Trans States Airlines approach to Lambert-ST-Louis International Airport, Missouri,

USA, January 7, 1999 (&34 » ATR 42-300 * NTSB) 3



%‘-!iﬁi‘" MRMFBWAERS

4. Jet Airways over the Indian, June 12, 2000 ( &M F 4 » ATR 72-212A * ATR) ;

5. Near Berlin-Tegel, Germany, January 28, 2000 ( £ K & sMF 4 » ATR 42-300 °
BFU) ;

6. Air New Zealand over the New Zealand, May 2, 2002 ( & F 4+ » ATR 72-212A,
ATR) ;

7. Czech Airlines, December 12, 2002 ( &M% » ATR 42-400 ° ATR)

8. Trans Asia Airways at Peng Hu Island, Taiwan, December 21, 2002 ( X% » ATR
72-202 » ASC) °

1.16-1 & Trans States Airlines ATR42 & b F# RAv & 449 B (44 & BEA #
FHALEME) s B 1.16-2 & Cottbus, Germany, ATR42 £ K &N FH RAvEH 49 B
(4% & BFU #&#|%E » BERIE 1 5x011-0/98) 5 B 1.16-3 & Near Berlin-Tegel,
Germany, ATR42 ¥ X E/r FHRAMEAE (3 8 BFU ALERE » MEHIE
EX001-0/00) °



& 1.16-1  ATR 42 $2 ATR 72 B #%:8 AR KL K 3% X RALF AR
(1994 ~2002)
No 1 2 3 4 5 6 7 8
Occurred Date {1994/10/31| 1998/12/14 | 1999/1/7 | 2000/1/28 | 2000/6/12 2002/5/2 2002/12/10 2002/12/21
A/C model ATR | ATR 42-300 |ATR 42-300{ ATR 42-300 ATR ATR 42-400 | ATR 42-400 | ATR 72-200
72-212 72-200
Investigation NTSB BFU NTSB BFU ATR ATR ATR ASC
Agent
Before ENGAGE | ENGAGE | ENGAGE | ENGAGE | ENGAGE ENGAGE ENGAGE ENGAGE
Event-Autopilot
Event Alt FL 80 135 30 30~60 170 160 166 180
Event Airspeed| o, 155 142 175 153 146 157
(knots)
Flap position
(deg) at the 15 ->0 0 30 0 0 0 0 0
event
Minimum Icing
speed
corresponding 157 148 118 148 155 153 154 166
to A/C flight
condition
Minimum
Severe Icing
speed | 167(*) 158(*) 128(%) 158 165 163 164 176
corresponding
to A/Ct flight
conditioned
Event AOA 5.2 1 1.2 7 5 8 10.4 1.2
(deg)
AOAJSPiicing |1y o 45 3| 11 /2155 | 11./2155 | 11./21.55 | 1127153 | 1127153 | 104/135 | 112/153
alarm threshold
Visual cues N/A Side window . Side . Side N/A Side window | Side window | Side window
cue window cue | window cue cue cue cue
initial
Flight phase dzsf(t:Z?d climb approach climb cruise captu;eLcrulse climb mal;t:l (cifziC:th
holding
aileron .
Ice effects on hinge asymmetric | Elevator asymmetric asymme'trlc asymmetric | asymmetric
aerodynamics | moment stall pitch down No event stall stall with stall stall
moderate roll
reversal
fee f;;’tt:glon Level Il | Level Il | Level Il | Levellll | Levelll | LevelIIl Level 11T Level I1I
Airframe
Deicing 25 min 12 min 22 min 8 min OFF 17 min 12 min 18.5 min
Activated
A/C model
BASIC CONF=1 CONF=1 CONF=1 |CONF=1+2| CONF=1+2 CONF=1+2 CONF=1+2
hardware status
A/C model
procedure BASIC PROC.=1 PROC.=1 |PROC.=1+2|PROC.=1+2|PROC.=1+2+3|PROC.=1+2+3|PROC.=1+2+3
status
ADrag Count
due to icing 40 500 500 400 150 520 480 500
cond.




%%-C‘-I"' MRMFBWAERS

1 2 3 4 5 6 7 8
A/C
encountered
the icing
conditions
during climb.
The crew
During The A/C had noticed ice
A/C loss of] The crew approach entered . shap es on the
control, lost the phase the atmospherlc side WlndOWS
attributed | control after [crew noticed conditions and decre?smg
to asudden| the A/C ice shapes (.)f.seVEre After rate }? Felimb.
and entered and | on the side | 'S0 81" prolonged T. c non The crew
unexpected| continued | windows which it is exposure to a/;;};l;;atlon of noticed ice
aileron | operationin | and A/C rt.r;_ot ted icing v severe shapes on the
hinge | severe icing |deceleration. cAe llilgjtieoﬁ conditions emi:(;megnc side windows
moment | conditions | The A/C fp I; AFM with the & P Y land decreasing
reversal |for which the| was flying of the airframe | . PO | rate of climb
Probable Cause that A/Cisnot |in identified .procedures de-icing (increase icing continued -
occurred |certified. The| severe ice | © lemented OFF, the speed by 10 operation in
while in crew had | conditions for such A/C lost 25 ths and severe icing
holding at | failed to (visual Tllcouztf}j’ Kts of tlse.rig?gle q conditions and
flap 15 deg| associate cues). A ?]iogtecrev: speed altlh(;plljc) t(f stalled with
aftera | icing of the | moderate to egxit these followed by angle of attack uncommanded
ridge of ice| forward side | pitch down .. a mild roll roll excursion.
accreted | windows androll [>VICIOME L e se where .
beyond the| with the occurred conditions aerodynamlcs
deice severe icing | when flap anfi o anomalies
boots. |phenomenon.| extended to contmge a appeared. The
30° safe ﬂlght subseqyent
and landing. crew action of
quickly
reducing the
angle of attack
recovered a
normal
situation.
Level II = Anti-Ice ON and Level III = Airframe de-icing ON
B External wing boots extended + Flap
CONF 1= extension allowed above VFE
_ |Median wing boots extended +
CONF 2= AAS new flashing logic
PROC 1 = Side window cue + Hold prohibited in icing with flap extended + exit and recovery procedures
PROC 2= Minimum icing +10kts when severe icing + new severe icing cues : Decrease of speed or ROC
PROC 3 = De-icing ON at first visual indication of ice accretion and as long as icing conditions are present

(*) for reference only : introduced by DGAC AD 1999-015-040(B) R1 ( reference to Proc.2)
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'7 National Transportation Safety Board, Safety Report, NTSB-AAR-96/01, at Roselawn, Indiana on Oct
31,1994.
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WHEELE  BERRATHAIAIMEAES > RIABET DA RTIAEEE

o
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s R EREAERE
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(119D22°,23D25’)

1.18-16 #1¥1a% & 3%

ARELEE R

R ENAR R TR ER) AR DA TEIRTEE L4
¥ BRFEHDNBRATEIHRABMEE (B 1.18-17 £ 18) - BA € &5t
R IF RN BITRESRANE £ 0 BEH LIRBUKTHY KT B A2
W EBRAFEAREIEM T

(% 2 XA A2 32 ¥ B ¥ 75 X

i A B AL — 91/12/21 & 92/01/09 KT IaE
o F AR B A = 91/12/21 & 92/01/09 BT R
MR & L i 91/12/21 & 92/01/09 KT HE
J A1 S A R 92/01/05 % 92/01/11 KTERE
B A& B —3% 92/01/05 % 92/01/13 A e 47
55 3 92/01/10 & 92/01/22 b

EEREREBYFE




1.18-17 R=ZgTHAEABAERApEA ﬁ:ma%méaf% T

1.18-18 P Az A2 6 74 M 2 A 48 38 MAL LSk B
BHER

HEAEEME AR E KT RALBAR AT 2 B > & AATE 42
ARG Z KT AR SR o Ag ~ PHAIRRGREFLAAEDRA | RAKT 251248
B AR REEDFE 2R (B 1.18-19 2 21)  BERNHBAGTARNI &
TAL T AAR B MACL SR B & RALE ©
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B 1.18-19 ZBEAFEREHAB W RMLERE L

B 1.18-20 REETHEABMEARMEEEZHEH (—)




1.18-21

RzGTRAEABRARRMLEKEEY (=)

BRI B R RS B KT TALZAZAIFAL B 4o & 1.18-3 £2 1.18-4

& 1.18-3 HERB X MBI IAL

ARI% A Rt (mxm) E1oE: RE

NP-1 K E M R 8x5 23D28.716’ | 119D26.352
NP-2 KA 2B R 9x5 23D28.582 119D26.07
NP-3 BT R = #p 10x4 23D28.644 | 119D25.733
NP-4 FHEN B 15 7x2 23D28.683 119D25.626
NP-5 KT 8x6 23D28.592 | 119D26.067
NP-6 | KTHEEREHERS | 159x10.3 23D28.617 | 119D25.883
NP-7 7 BA W7 [ IR S 7.5x6 23D28.624 | 119D25.826
BB-1 | S#EMMRALLSEEZIR 1 23D28.298 | 119D25.449
BB-2 | S RALsk BAE IR 2 23D28.77 119D26.33
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% 1.18-4 U 34N A2 AR BT
Target | Priority R+(mxm) & RE
A 2 5x24x3,4x3,4x2, +F | 23D28.757 | 119D26.299
B 2 6x2, 3x1 23D28.743 | 119D26.325
C1 2 >x2, 6x1, + FN+) X3 (30m 0| 5318417 | 119D26.203
C 2 5x1,3x3 +F 23D28.764 | 119D26.292
D 1 4x3 23D28.466 | 119D26.202
E 1 5x2, 4x1 27.997 | 119D26.113
F 1 4x1, 3x2 23D28.459 | 119D26.202
G 2 10x4, 10x1, 7x2, 5x2, 5x1 | 23D28.455 | 119D26.007
H 2 4x2, 3x3 23D28.570 | 119D26.006
I 1 5x4, 5x3 23D28.467 | 119D26.007
J 2 11x3 + F 23D28.307 | 119D25.848
K 2 6x3, 5x1 23D28.453 | 119D25.957
L 2 4x2 +F 23D28.328 | 119D25.915
M 1 8x3 23D28.600 | 119D25.823
N 2 9x5 23D28.457 | 119D25.820
0 2 5x1, 3x2 23D28.404 | 119D25.748
P 2 6x1 23D28.261 | 119D25.682
1.1853  AT#H%EX

X EFITH NN BFENLIRA02F 1 A 09 B EFIRE SR S E -
AERTFRAEGERKFRYG > 74924 1 A 10 BARIRERAIPELFG o
% B 0900 Bf > A G AN B G HEREAERE LEFN ERFBEE (&
1.18-22) °



1.18-22 #HH#E 3 ROV %

9218108 B ERNLHEBEIL » RZH4NR KTFTHIARRRS & »
RE 6 B RN LRGSR AE S T4 K ROV AT KT L
BRKES  CHERECEHNEILALARZBRAFUALBETRALENES
Wil o AR By ) AL A B AR FE AL > ROV 7R B3R B8 5w & 7R3 AE © 1600
B¥ B 7] #7 ik 0 B4s ROV 18 . A4E % © AR NP-1~NP-2 ~ NP-3 ~ NP-5 ~ NP-6 < ROV
BRAFE (=B 1.18-23) » €74 NP-1 A A ZBEHA -

1.18-23 #H#EH 3 ROV B REE

125



%‘-!iﬁi‘" MRMFBWAERS

92 1 A 11 BikR » BARREAE » ROV 4 EE TR 8§ K BALEAT
BHEE - B3 NP1 A w8 LRI AL a6 22 98 % & LA 83, - 0900
B iBEF 9% 0 ROV & FBEAE £ > stehft 2 A8 R KT B AR 371 £ - RlIFF 0
ZHBEAAREHS  THRAFEEI BT RIZARY -

P VAR SRR KT B AR > RBVERF R E - 12 DR AERKRT B4R
PR A S s — SR AR B AZSLE AL o MR AR R - HLE]— 350
A RX350 ARFEHE > 25 AR M > ik ROV TAMK % » AL E @R AEAT 50
AR BEEIFR (W 1.18-24) o

1.18-24 ROV A #4744

92 % 1 A 12 B 0626 BF > ROV 431, FDR A BRI ARE4T B - 4% 4z 900
% © 0800 Bf ROV #AF # A& FDR (4w 1.18-25 & 26) » EMEFRA A4 ¢
Brake disk » Engine mounting ~ Engine casing ~ Landing gear#2 ~ Large engine part >
Generator ¥ © 81 £ £ 1630 BAB LMY IT1E X - FDR iR E e b

R mIMERALETHEAR TR IS MR ETREGTETRT o



1.18-25 ## 71 +3 ROV #% 2 FDR

1.18-26 FDR # 7% sF= s,

92 % 1 A 13 B 1740 B > ROV %3, CVR #1& ( Crash Survivable Unit, CSU)
A2 84T BB R B ML 2 1900 BF ROV A% F# A2 CVR (4B 1.18-27
B 28) > FlBFFE&E TR A BB -




%@C‘-’w MRMFBWAERS

1.18-27

1.18-28 CVR ¥ s Z W

Q2 F1A14B8ZE2925F 1 A 248 » FFEHTFVAEH I RF B AZETH
HERIE K mBE—F R o

N F1A20BE292F 1 A 24 A 1200 HFEHFFRETIHBEE (B
1.18-29) » #H A% REM R B I MIT R AT FHIL 1044 o
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B 1.18-29 H# AR EKET KITHHEM

92 F1HA24 812000 BHFEHEHELLEITHEL HEFTRBEGHHEREAL
MERLEE > AOMEEERBEEEHNETELMAEHK (0B 1.18-31)

B 1.18-30 H2ATEXMEXEBEN

BENEFATHE LM 0 KRR BB RIEEE o BFE S IR ITE
FUB o RERBAEFRREFL AP G BT 40 Cl611 AT 4 % >

129
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MO IR BEHAT I AR 0 e AEStE R ~ B AR AR o @A P AR A A
BHYCEETEMRAL S OBARTEAL - RIEIT L8 ~ RIEAMRTH &
AGALEERF c BHEH P CEFE LA REBAIMERAEFTROFEH -
BO92F2A18BE92F3 A 24 B BAKREEENM » HHEREL 102 /5 - i
FligFE ) ERBHE 10 1 0 BREFE Q9 # » LM A 199 B > R¥F
Bw 4k 15 o
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=

GE 791 RALL B IR RAVEIIFA S4B A ER » F3ar 72 AT A
BATRAEEFREAN S48 OF B R EHEIHBE o %
MOHFATARBEAIR S » BRABARIL R TRFHARBZEA -

$@wam$&<ﬁiﬁﬁmm”m§&%%%oﬁ%@%ﬁ}%ﬁ%fﬂ
B8R 0 0127:27 £ 0131:03 B ALE LA 52 28 T8 5 » R4 44 0132:35
ﬁm%ﬁﬁ%“méﬁJ%Q%»0&4%ﬁ0M1ﬁﬁ S B M TR UK R B
ommw%%ﬁ@a%ﬁr%é%T’%k%%J&mﬂm9%ﬁ%ﬁa%%F¢
dFR—¥ek ] FHMZ AT ¥R AT R EY o

HHARFRAE LHEENE » 2 ERAFTA > RAARNE - BFAFRZ R4
MERER MATRES ~ A BRAH R KRR EL AL - MERBEHRE T - Falr i
B ETEARFRO0 R LG R BB RETRLEFR SN0tk o

2.2 X AK?

2211 &
AT B AT AT Z AR B F A kS o

1. RAEE 5 B AT 8 AR K A/ RIERIATH)

'8 A History and Interpretation of Aircraft Icing Intensity Definitions and FAA Rules for Operating in Icing
Conditions. DOT/FAA/AR-01/91, Final Report, Nov. 2001
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i RAL LR R R RARE T kR EARE KRB 3 % (ICAO DOC 4444
APP.1) :

® Light (#2/% ) : Conditions less than moderate icing ;

® Moderate ( ¥ & ) : Conditions in which change of Heading and/or altitude may

be considered desirable

® Severe (# ¥ ) : Conditions in which immediate change of Heading and/or

altitude may be considered essential °

1960 F4X AR » £B FAA ERZIAZEHE R FM (Aeronautical Information
Manual) RIEEH B 4 BAA AR EIREN T A » A RBRARE ZRE ¢

® Trace (#%Z) : Ice becomes perceptible. The rate of accumulation is slightly
greater than the rate of sublimation. It is not hazardous even though
deicing/anti-icing equipment is not utilized, unless encountered for an

extended period of time - over 1 hour :

® Light (#2/%) : The rate of accumulation may create a problem if flight is
prolonged in this environment (over 1 hour ) ). Occasional use of
deicng/anti-icing equipment removes/prevents accumulation. It does not

present a problem if the deicng/anti-icing equipment is used :

® Moderate ( /£ ) :The rate of accumulation is such that even short encounters
become potentially hazardous and the use of deicing/anti-icing equipment or

flight diversion is necessary »

® Severe (B ¥ ) : The rate of accumulation is such that deicing/anti-icing
equipment fails to reduce or control the hazard. Immediate flight diversion is

necessary °
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J& 8 F B BB A A MM A X RAT P ARG R F A BN FH > 2B FAA
f9 ﬂu" A Ak E R % B DGAC (Direction Generale de 1'Aviation Civile)
Rk E B GG R EATABA R o B R 84 T3 & RAMAKGHTE R E I RAT
YE¥ PRI E G RA] o AT B £ B FAA 23815 2% 09 Ak slg 28"

o

mﬂ?

® Light (#£%) : The rate of ice accumulation requires occasional cycling of
manual deicing systems to minimize ice accretions on the airframe. A
representative accretion rate for reference purposes is 1/4 inch to one inch (0.6
to 2.5 cm) per hour on the outer wing. The pilot should consider exiting the

condition

® Moderate ( ¥ /&) : The rate of ice accumulation requires frequent cycling of
manual deicing systems to minimize ice accretions on the airframe. A
representative accretion rate for reference purposes is 1 to 3 inches (2.5 to 7.5
cm) per hour on the outer wing. The pilot should consider exiting the

condition as soon as possible 3

® Heavy (¥ /%) : The rate of ice accumulation requires maximum use of the ice
protection systems to minimize ice accretions on the airframe. A representative
accretion rate for reference purposes is more than 3 inches(7.5 )per hour on the

outer wing. Immediate exit from the conditions should be considered :

® Severe (B ¥ ) : The rate of ice accumulation is such that ice protection systems
fail to remove the accumulation of ice and ice accumulates in locations not
normally prone to icing, such as areas aft of protected surfaces and areas

identified by the manufacturer °

' Introduction of New Terminology for The Reporting and Forecasting of In-Flight Icing. Meteorological
Information Data Link Study Group Seventh Meeting, Montreal, 26 to 29 August 2003.
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2. BRI REAKESE
REARA R REARET IR 48 F 8 RAHIAK
EEITR SBERZ R

271950 F1X.»
BREREEME BE - PESEBRERAK 1956 FEH T
KEE > UBREEMRIT 1072 > 05 T HAEEZARBERIBRE » TARARERLES

RE ~BESPE S RERGAMAK ok 22-10

3. BRIFEA KRR
W EARARBEIELRELEEAKRREEZE 0251 E
HAEFMAES 24N ~5F 150415 £ 60 942 0 AR KA 60 54

ARKBEERREBRE S FE -~ BLHBE -

By B ] B AR AR 0 3R
77 AR

ax ?E_E

4. RBARKIME EIHE
FREZEFRESHATE (FAA inﬂight aircraft
BMAAKE R » THRIEAM | AR Ik
3R ﬁﬁf‘ﬂ“?l

72 2

1997 4F X Bl 3 A1 A £ 48
icing plan) & » BA B4 4% (PIREP) &
BKERMERERIRMAY B 4 TR R ERE (Levell~1V)
RIS ~ B4ERE By A48 B 4% ( Characterizations of Aircraft Icing

Conditions) *° » 4= % 2.2-2 °
k221 RPEREAKEZTEXRIMARERE
Icing Severity Scale used by the U.S. Air Force in 1956

Icing Severity Scale
for forecasters
Ice
Teing LWC Icing LWC collection Aircraft
Severity | (g/m’) | Severity | (g/m’) rates [T DTITEIGE
Inches per Criteria
10 miles
Trace 0.0-0.1 |Trace 0.0— 0.0-0.09 Barely perceptible ice formations
0.125 on unheated aircraft components
Light 0.1-0.6

" Characterizations of Aircraft Icing Conditions. SAE Report No. AIR5396, issued March, 2001
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Light 0.125 - 10.09 - 0.18 |Evasive action unnecessary. (No
0.25 perceptible effects on performance)
Moderate |0.25— [0.18 —0.36 |Evasive action desirable.
0.60 (Noticeable effects on performance)
Moderate (0.6 —1.2 |Heavy 0.6— |0.36-0.72  |Eventual, evasive action necessary.
1.0 (Aircraft is unable to cope with
icing situation and extended
operation is not possible)
Severe [>1.0 |>0.72 Immediate evasive action is
required. (Aircraft uses climb
Severe S 10 power to hold alt.itud‘e, gnq
continued operation is limited to a
few minutes.)
%222 RBAKEREY ECRIMKRER TR
Aircraft| Speed Loss Pow.er I.Joss of Control Vibration
Effect | (see note 1) Required | Climb rate (see note 4) (see note 5)
(see note 2) | (see note 3)
Level 1| <10 knots <10 % <10 % No effect No effect
Level 2 {10 ~ 19 knots| 10~19 % 10~19 % No effect No effect
Unusually slow or Controls mav have
Level 3|20 ~39 knots | 20 ~39% > 20% sensitive response . may.
. slight vibration
from control input
Not able to Not able to Little or no May have intense
Level 4 | > 40 knots maintain : response to buffet and / or
climb . o
speed control input vibration
Notes:

1 Speed: loss of speed due to icing. It is based on the indicated airspeed which was being
maintained prior to encountering ice on aircraft and before applying additional power to
maintain original speed.

2 Power: additional power required to maintain aircraft speed / performance that was being
maintained before encountering icing on aircraft. Refer to primary power setting, i.e.,
torque, rpm, or manifold pressure.

3 Climb: Estimated decay in rate of climb due to aircraft icing, example 10% loss in rate of]
climb.

4. Control: Effect of icing to aircraft control inputs.

5. Vibration/Buffet: May be felt as a general airframe buffet or sensed through the flight
controls. It us not intended to refer to unusual propeller vibration in icing conditions.
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2.2.1.2 BREKESE S NKAKRPNERABREREFE

&I 1.163.1 ZREKREEHEEFTE > T41F5 GE 791 A% k5 E VL ERAT
B o TAE B REKE ST :

TIME LWC (g/ m’)
Mean Max

01:15-01:25 0.35 -
01:25-01:31 0.40 0.70
01:31-01:35 0.30 0.45

01:35-01:38 0.25 -
01:38-01:48 0.25 0.30
01:48 - 01:50 0.10 1.00
01:50 - 01:52 0.10 1.00

# "Penn State University diagram and formula" (%= #t4% 16) AR R FE &K
BE S mREKREE o BEFE KRB KD 01:15-01:40 ° K K& B 500 £ m
01:40-01:48 » ] K #% 200 «m 3 01:48-01:52 » R K ¥ B 150 um * 12 K574
50ume

# 9l "Lucas Aerospace diagram" (4= Mtk 17) » BHABREXE (p) B
0.6 FFEIMHAZ ZAE FAT

Ice Accretion Speed
TIME IAS (kt) | TAS (kt) (mm/min)
Mean Max
01:15-01:25 160 215 0.81
01:25-01:31 180 240 1.02 1.89
01:31-01:35 195 260 0.84 1.32
01:35-01:38 195 260 0.75
01:38 - 01:48 190 250 0.70 0.81
01:48 - 01:50 186 250 0.27 2.7
01:50 - 01:52 170 225 0.24 2.55
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1998 4 » & B Hf R A % 48 AT F S 3R B RAT P AR B B9 S 3 k!
° & LEWICE #tk RATEE X2 » 24T RAAM L 89 Ak RAURBLE 0.25 A1 F 8
B > Tl R RS E (LWC) ~ RAREH R (VTAS) RAFRREHE (5)
AT - AR AN B LB K

dD/AT=A*LWC* 5* VTAS &  LWC=dD/ (dT*A*,*V TAS)

H P ATR-72 B #%#4-10°C ~ IKiFEF A4 (Median Volume Diameter) 5
1520 um ~ &/ 10,000 "R E 15,000 REFAT » S &5 03-04~ A &5 0.0011 °

st » HAFRAT4 548 0 GE 791 LR EHAAIE (22.1.1 HZBREZ
b)) RRERKRESEN 045 2 0.67g/m3° Mg FZEERRKTREERS
5% 1.00g/m3 °

R LR REAREZERE > GET9 BBRKRBEBATEEREFH - HIR
WAHAREZHZHBE > GE 791 & BAKIE Fik b 200 (2/0F K5 158 12/6F 0 B
7 AT KRB o

AERE GETI H_RBERKAGAEEERPEZREFK REK
A2 R K8 N KiE RF A3 18 FAR/JAR 25 M6k C i AR K@ A Se [ o

2.2.2 RAMK 8RB
2221 BEEERATAR

1R & b RACH R B RAudE & (AIP - Taipei FIR ) » 383 KA A % B RALR

I A workable, Aircraft Specific Icing Severity Scheme. AIAA-98-0094, 1998. (R. Jeck,, FAA William J.
Hughes Technical Center)
PEEKEREMKITPIERT — &4 B LEWICE (LEWis ICE accretion program) #9742 X, » 7T {24 R A%
AR BRERBEZRE TR o CRZBEAAAE ARG - REXERBAZGORER
o RKAARAG S H o 0B ~ BB ~ BE ~ REAKEE ~ DK EAR BARHE L L8R AR 8
e
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HHREEAMEREZ T CA TG ARMHERE A RMAZ RS - LRFAESF
T4 R 2 BB RAL L8RS R 6

1. B RACAE S 3 LM & (ICAO ANNEX 3, Meteorological Service for

International Air Navigation )

2. BBHESF (AE4F) (ICAO DOC 7030, Part 4 Regional Supplementary

Procedures - MET Procedures )

MmERZVEEFM (ICAO DOC 8896, Manual of Aeronautical Meteorological

Practices )

RIE B IS RACAEF 3 RM &> R=F - RERBEARALERAE (Word

Area Forecast System and Meteorological Offices) * % 3.5 f —RAFAZE

(Meteorological watch offices) * A% f. & F & & 7 B4 ~ REBE R T B RAVH
REXFF AT RATAM (Significant Meteorological Information, SIGMET) ©

RFEFRAMARS 3 RN F L EF-AELTRAARARKELERAE
R~ My LR R R 3 24 (SIGMET and AIRMET Information, Aerodrome Warnings
and Wind Shear Warnings) » #TE R % F & &3 QHLA 3] XFANMK B4 - F 5 R
BUEZHTMBRRAALL » HAEGIAME S RETHRE R EH SIGMET » £ F

BEHARARGLERIHMBALE - HEMBRARAEL > WHEEZLERAREL
BER ABRA-ARE ~KE ~ PAIBRELAR - BRERK > BRELEFK -
TREBRFEREDERKNK A Z SIGMET 748 B 00:01 #4288 ¥ (UTC)
Ao REFIBEFHI (1~2~3~..) &— SIGMET A 20 M A A28 4 1B > &
% T AR 6 B o

FHME HEBETHBIAABESELEMERE & GMS-5 &M E TR
BPEREHH | HRETERREIN » HABERAZHLHENL  E AR E
SHEWIE o RFE~ BRI EHESR ~ 7 PILIR A S EHBIF H AR = G o AR
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FREGURMFBERELETHETEA AT EMMZ SIGMET » 2 H £ K £
BKZ 7w %ML (AIREP) KTFA# » ¥ KB 5% T4 k48 M 2 SIGMET ©

2222 IR B K R TAR B

IR UE B RACALER 5 3 IR & %% 0 = — Au @ 818 A AR RAn 4 B IR 75 (Service
For Operators And Flight Crew Members) * % 9.6 7 — AL L — Au¥s 88 % K R 78
A& (Flight Documentation- Significant Weather Charts, SIGWX Chart) * K & F 1%
BEXRALA » A B T A B M X B R ATARE - Ay At R B B =
ZHBEMBERARE » W THA

TR -ABRA ETRERE TP/ EIFPERBELA PEEERK
KEEZ T HE/RE ST (RMERE 100 £ 250 SLATHRRAEAAM ) - R T
(MALE R 250 A L $LAT R R A8 ) ~ Wskda & B @i B ~ $188 F A
BRAAZAM @G @I E - HHREAT G AR TASE A4 RR -
KRB A FNERERA T RBHEDH

o

TR B R KA 3 IR &% 3 £ 5 3.3 1 —HEFAR F & (Regional Area
Forecast Center ) * #8 % X R TA R B & REHA 4 2K » LA 20 B B 27 0200 ~ 0800 ~
1400 % 2000 ° 418 SIGWX Chart 3t JE# A 2B B AT 9 /NBF % ° SIGWX Chart
R BB RAER 100 & 250 ARALE R 250 & 630 w4 RALE & 250 & 630
Z_ SIGWX Chart & ¥ 2 8 & 43R E# TR HRFAR P& (WAFC) R4 -

HFRERLERRTMERERIF TS ML KZEAL s BT/ L
MERER BT PEAAIBE T REZRERES BHMB L TREAR
SR

BEERARERE LI BE - AR KL EAKEACE-MELAS S
Hoo DAL A@RDATI BB A BEALE S R EEYE - b
KA ZAM > AAKE TR > 2R ZRAENE D RRE S > AL T HHT
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223 FRAT A

MRS CIRMEERBAM TSMERETOERZFE (FL100-250)
I ERATARAE | ZHEH T :

1. 92410 A 20-24 B B M » B AREAR LM () BEZFTEH
FEREHRT » ARREFZARERAIFTERE  FREAZ  HERBEZITH
RGEBREREIZTHEMN AT X LHRTDENE T FREEAREZRE
B @) B AR o

2. BEMBAFAERELERL 3 F 11 A9 ARBEEREAIGFI10HA 148
H4zZBAZYF 0 3 GE 791 L RALLAHF G424 FARE » do ek 18 o

3. ARV E P A E T B E R BIRG I » RALHE B HRURE LR T 7] AR
AL A

a. Schedule and Crew List (Flight Clearance) ;
b. Operational Flight Plan :

c. SIGWX (FL250-450) ;

d. TAF and METAR

e. Upper Wind (300Hpa, 250Hpa, 200Hpa) ;
f. NOTAM :

g. Satellite Picture 3

h. Flight Plan (ATC) °
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ZTMERREZE (FL250 A L) S4B E L ERATAR B A Z % AT
AE o AREZ XRAAAREAAN GE 791 °

23 RAURME

A S H RAVRIEIR 5 R BT RFE N » B EAAKT R mis
P~ BRI S RACABIRRES ~ R ERRE » RALHE BZINREAFEER » Rt
EETHE > RETAEBEARSAK FHBEEFIN T o

231 RAEBITEXRRE?

MRAMEBEAZRAETN (01748 ) P> AZFARE 21 A 0800 HFZ

%
(& = B A5 ZTARE | (Wind and Temperature Aloft) #& @ A-1 AL M2 A
%R 180 iR R AWmIKET 10 & -

ATR 72 B3R F M % 2.02.08 #r Ak (Icing) 4%t :

Lk g A R E (Outside Air Temperature, OAT ) 5 #% 5 &
BT s N pE o g (Total Air Temperature, TAT ) 5 # % 7 & 2
T B aEiR N2 PG R (ol i ARE ] A

THEZGFood A LA RGEE ) KHF B Fﬁ/’ﬂj"

ML R A (RAEE 180)
:vaE»@@%éﬁ ﬁ f4 B FHCAT S LT
L HPITESE o« K05 LA BREE > RRAERMKAE

=
oy
i}
W X
o
pad
b
pl
\E};
¥
g
A\
Ui\
43,3\'

%ﬁ%ﬁﬁﬁ%%%é G o
2.3.2 B EARK
2.3.2.1 T fe T mAS

ATR 72 % ReAnF Mt % 4.05.05 #p B Ak (Severe Icing) #43t :
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PR EAETS LRk 2 X FFGAT L ERRTEATR
FEJ P AL o FillFERRTHENFR A RR R

#% M FDR #&4% % 508 (Static Air Temperature, SAT) 5 %ék » B EA BT
HizseR H SAT B » 8 21 B 0134 B8 RESERS K AL E L RiREF » TAT
FREBRET I EEXT4EM c ZRFHGFINVRE > FEREAKTRY
RAEHE o

.

2.3.2.2 U

ATR 72 R RALF A% 2.06.01 #p A KN R-EEAK (Icing Conditions -
Severe Icing ) # it (ATR 72 B #EIRAE F M % 2.02.08 & & % 2.04.05 8 4L TR F )

FP o g A 7T B GGSEEL B RS TR E

23

P H R —FAoiB 2 511 5 35 A B LK E E + AT GEE TR
BIE_FH KK T RS KB o

/)

T EHZ 3 BN ]

R/
HRZ I F e Tt
0 BAN T AT HRELIE -

O LHERFEIRTZHNK -

3 AFM 4.01.01 3L : The framed items correspond to actions performed by memory by the crew within a
minimum period of time. FCOM 2.04.01 3.8 : Memory items are BOXED| for identification.



O i KIF 58 HE AL 18 2 FF KK AE FAFHY E A L 1 o
ATR 72 R BAE F M % 2.06.01 &K » 5 A A8 B 4Lk

ez mEABREIFE (#4930 ) 35 HRZHIN o RE] 2 T
B EB G2 B FER AR o

& CVR &4k : 0144 85 > CM-1 & : TAR&E KT & K] 0150 BF » CM-1
F T E F R3]0 0150 BF » CM-1 & : 2k B ARM R KAR—
TR —BNRLE—G LR | FE TRARZ R E SRR R EF KSR

RKGARE > GRERRZ [ FHEYZZE M) G BB ERREIR -
2.3.2.3 FRALLL B IR DLEF
I R

0132 BF » BPaZi% 3|
ﬂiﬁi;ﬁé RILE o

R 180 & F M4 7 448 » CM-2 &%= CM-1 B34,

ATR 72 4% RAnF At % 3.04.01 #p Aok H 2 (Icing Conditions) 4%t :
Vi RE P & LY.L A

ATR 72 B # kit & B F M (Quick Reference Handbook, QRH) % 3.05 B XA
B &4 « s AH K DL (Entering Icing Conditions) & % — X B #L.#8 =~ A K5 £
%3 & (At First Visual Indication of Ice Accretion and as Long as Icing Conditions
exist) Mk 19 R % —k B B THRKG £ BRI R4

R TR A H PTG o
o RE A S FAFARI R E 1.09 B -

ATR 72 H#ERAFME 2.06.01 #pAaKE - EM7K (Icing Conditions -

Severe Icing) T X %4 :



%‘-!iﬁi‘" MRMFBWAERS

EBLREEFFAT & FE BT FRSEL KRB o Fhp A
L BRIEZ FRR A (KRR ) F A F A AE AR
WA R K TR Pk e # P BT
i B IBFBIKAEGE 0 T T Gy B R A2 B o

ATR 72 %A F M % 2.02.08 & B EAa k-1 8] (Severe Icing - Detection )

Vi B A A K e R (530 ) fé,;‘; FARZZHcN o B RF T
FRE2FHERDPT o
#& CVR A FDR #&4% :

1. 0132:35 BFRACLL B 5 1 REIAAMEIKRZ 0134 BF$L 0141 BF 2 B X%k F 14
KAGAL > RALE B E R AR ERFME 3.05 B THEAMKELL AT
F—RABRBTHARGERE R REALSF  BRMAB ARG T H [£
FHKRE R FTITE ) ZBRT

2.0144:47 B £ 0150:29 BF » MALLL B 24 & R3wey) & [ HFRKR—3EK |
FHEMIK » KRR EHAKREN BITHH R T

3. B2 BAMMAMIKALLEI R ERAE 157 2/% (0152:12 B ) #H > TAT
REBRETIEEET4EMR  RAMMAER S KB IRATRMFEEIN > B
MAATHZ B~ EE An E RAETA MR ERKIFEG  ABEET AR
B B BRI E LG

4.0148:34 8§ £ 0150:50 BF » 45 7 23k B A G BEFN B -
0131:43 BF (FL180) » 48 7 ¥ ik AL E % 200 2/ F ALK 1 E 5
0148:34 BF » &7 FR M E 190 E/BF AT 3
0149:04 B » M AP AGE 2
0149:35 BF » 387 FR M E 185 E/BF AT 3
0150:04 B > M EH 1P AEE 2.5 &
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0150:17 B » 38 T~ 1R M E 180 E/BF AT 3

0150:19 B » M AP A E 3 &

0150:28 B » 38 = ZR M E 175 E/BF AT 3

0150:32 BF » M E WA E 3.5 /&

0150:48 Bf » M AP AR E 4 &

0150:50 BF » 48 = Z iR R E 170 2/8F ;

mwﬂw%CM4%% AR o RACL B > P estsh TERE )
lautopilot ] ~ I R R MK F > RIELEERFRBEETY ;

5.0151:38 BF » CM-2 B3, T B EHIKT | & > ARE CM-1 BT ERFHRR
R EATE o

AERE RO BHAUNRTREE [EALZIMEEBZIE » 275
BB EARAIRIEMFE ) Z B FARKIRR s R ZEY (Alert) Bk ivEES
( Situation Awareness ) 7~ & © ﬂ‘@vﬁ}fu B GHERZRE KL 2 REARTRKAG
{2 KA JH et & B F At C R B RIEAAT P4 (R EH KA
A FAFE N ) Z I o

2.3.2.4 RERKERF

2.3.2.4.1 & E

JAc pg

ATR 72 B HEIRAEF M %% 2.04.05 #p Be EA1K (Severe Icing) X R &5

| B

» G BGE L AR BN 2 T TAEESF
- ZRAEAE KRR R AIRIESE G A 10 JBBF o B EE o A
W8 E MAX CONT (R A#H#) -
- FIE KB BBREAIEE B S AR E AR




C’./‘-IUC T RMEMASEES

15 o
- G T MR F L FRK A EFLIRIF o
- DBECABER -
OB HER - FETELERIE - AL BB
s FEBEC A YRR B ERELZKE T o
o FH T FE I L REZ PR » RIRTAFSF » R
HFIEH PR AL FAZE + EHBHT
- BB ERAE
- HEMHEILS o
- RETE WS IEE MAX CONT °
» FAE BB ARG
- BLGREHRFEELS » R MR EZAFARL
b5/ KR JE | A 5 BB o
- REEE 30 I EMIEFEF 191 °
- BRI IRE S B

- PR TRE AT LB R 2 F i REL
i ilG it FERARE G~ FEF 2 FrpT (Trim) & §F 4%
FELPARRS FLIFRITEL g FL R

- ARG IR L EEFARRRL G R TR T T AL R

- "= 2,000 7 £ 3,000 <

- FRYFT o TGN G EET S

- RIpAE H E2 FA A R o

& CVR A FDR #4% :
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Lomwsﬁammuﬁﬁﬁﬁﬁﬁﬁﬁ+%dw&%f;E%~E%%E~
Lok | ZEXACKEEL A4 E - MWACK EL 4 5 o A0 AT 0 &FH
BATRMEBH TREMHAK AHAMEE ;

2.0151:47 8§ » Bpdg R R E 170 E/BF& X 52 £ 0 CVR &4k : TARIRIKRAK A2
il fe | SWARMAB BEERL TR E A o mﬂ%fﬂxkiaf iR A 162
B/ KA SSE AR A4 o A TR R R A RKA
R RALE BRIz [REAKEEESF JETﬁEO@OMMSﬁ’
MRAE B EOMETFRTEERMERE 160 8 » ZRHLTH > gHETERE
159 /B/BF ~ X AR 65 B~ /A 47 K

E

;q~

0152:10 BF » CVR A FAMIRHATE S S B % > 0152:11 B » CVR A kig #& 24
oo MERBAKRIAE  WPIABERBAR —2E o

ATR 72 ﬁﬁ%‘é/ﬁﬁﬁ IRE AR AR B R EAAK TR e EAF ik

%ﬁ%&# R 10 MZ/0F o RAFFHFE 2.02.01 F RARRAE R E R TR
(133 (Mlmmum Maneuver/Operating Speeds - Conservative Maneuvering Speeds)

Gk EEMRER T REHAREZ T ZKBEERE |- A8 EEET -LF
BYERRARI (BT RAAARIL) P o AR IR EFZ RRIEERE A 180 2/
B o

WCW{&ﬁ’ﬁ%ﬁﬁﬁ%%%%%&’*%%ﬁﬁ@ﬁﬁﬁﬁﬁﬁﬁF
RARMKRAERE ) L KFE o SRGBARTZRALT » LRAAKRIEREHE
169 /2/8F o IR ZM-TF RT3 > L RARAKIBRIERE KB 165 E/0F o £F
BB T FHE T AR KRR BT » MR LT o AR A R
FEZ 169 E/BETREME F o

M AR P RAR 0 R E R TR TR KRR B ) B T2k
KA TZR BB o JB S BP AR F3E ho 3k z%‘»ﬁﬁﬁb LSS R T A /7J<Hff JE %2
CAARF 0 LR RARAR K IRAE R I e 10 JB/BF 0 MEAMER T RS E I

1_‘..
o
(\



C')‘-I-)G. T RMEMASEES

AIATECELA2FEE o

AGRE D R BREALAEE EMAR TR ER » BRBREA KKK L
B AT EE TREMRKTEEF) R o

2.3.24.2 REFERERKE

& FDR & CVR &%k 1 0152:08 B2 3.5 /M » satk R oy £ 1AM 1.4 B4
WEDE S AANHSERNE 1 B A ELAFQREREEILE YRV EY
By 0 0152:10 Bf A2 » CVR R4k A BAMIBREHATE I B A KRR E L FHE 2 0152:08 5
GHEAN TR EFRIFRBRIERE) R MEZRKRRIA -

owmzﬁénmﬁﬁﬁ% GBI RBERE o B LA

K AR R R RS (RS FJET20E) -
ERBEDZAABERMA BT EREE I REFEHHEH (k& 23-1) %
T ¢
® | HALE :0152: 122 0152: 1405 A AREFTROZAEN 12 EZE 14

JE o 0152:16 BF 2 0152: 1985 > ABHER TG K6 EEISKE - &M
HAEFZEOMRZEE ;

® FEMRALE 1 0152:12 0 » AAMBAMAFT X AREE 58 K XK 1 &
WE 236K 015215 BFAZSH » ARBERA W ¥2EE8E - X
BIMAARETEORRZIKEED ;

o el owzu%i%mmwﬂﬁk%%lbi3@<TﬁW%%’
ZHRGRFEEGRAGTZAE H 5324 0152:15 B ~ 0152:19

BF mwzwﬁsm&&ﬁﬁTzﬁ FIiEH 5 B

® MMALLE :0152:16 X 015220 X A AWM »IFAAEL 15 EE 26 &
Z P s Z AR A Bk 3E Ao 0 0152:24 BF B RARIZ AL > A B REFE 50 B A



Lt ®mKE 0152:41 B2 86

® T wik
B o AB R KBRAEE
B 0152:50 B (&4&k471EA] 5k

® & A joik
B4l 5 0152:27 BF £

@ HHEHFMLE : 0131:43 B » B ERMZE

g

i R R

2 0152:16 B » & A Jmig
& 4k4% .k

(250 72 /8%) »
#B1A) Z 436 2/0F ;

JE A8 A-027G 0 H

3
i
=)
=

D RAKEF B 0152:12 B2 157 2/0F » 248 B4 4838 m 0 0152:28
£ 055 (B /B 3B 48 4F ik

EEN

TR A e

s WARBE A 2G VAL 0 R KAE B 3.819G

(RA=E R 180) BR AL E

i (457 F ik 200 /2/8F) A Z FDR %24 (0152:50 B ) » R
EREALE  PIAR S RBLER—AK -
& 231 kBELEAE4 M FDR 8 Lok &
Time N bouition | Rudder Positiorl L SO | Pitch Angle IAS | Vertical Accel
(HHMM:SS) (Deg>0 Turn (Deg; ‘f’t)T U peg>0 Nose (Degﬁl?)N"se (kts)| (G>0 =Up)
Right) Down)
0152:09 -4.4 0.2 -3.68 33 158 0912
0152:10 -2.3 0.7 -2.362 3.6 158 09
0152:11 -1.6 2.3 -1.835 2 158 0.974
0152:12 -12.3 -5.8 -2.275 -4.9 157 0.827
0152:13 -13.7 -23.6 -0.342 -10.4 158 0.864
0152:14 -13.7 -0.6 1.932 -3.5 161 1.294
0152:15 -3.2 4.4 4.831 -6.5 163 1.187
0152:16 8.4 3.6 -2.362 -23 164 -0.27
0152:17 4.5 1.3 -2.801 -25.6 171 0.227
0152:18 9.5 2.3 -1.923 -20.9 178 1.322
0152:19 6.1 8.3 4.392 -15.1 182 1.425
0152:20 2.3 3.7 -2.011 -21.5 185 1.065
0152:21 1.9 -0.6 -0.782 -34.9 190 1.518
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e R BRAE RS
0152:22 -5.9 -7 5.534 -47.2 195 1.548
0152:23 -5.1 -0.9 -0.869 -48.6 201 0.818
0152:24 24 0.3 -0.957 -52.9 211 1.164
0152:25 1.8 -1 -1.133 -59.1 221 1.665
0152:26 6.3 52 1.054 -65.1 235 1.992
0152:27 3.5 3.2 0.264 -59 245 2.109
0152:28 4.4 6.4 -0.079 -55.8 255 2.567
0152:29 4.3 23 0.351 -70.1 262 2.516
0152:30 4.4 0.9 -0.782 -64.8 273 3.034
0152:31 3.7 0.8 0.527 -59.9 279 2.94
0152:32 53 -0.8 -1.396 -71.6 288 2.848
0152:33 4.8 -1 0.264 -71.8 299 3.011
0152:34 4.3 -1.2 -0.167 -65.6 310 3.052
0152:35 1.4 0.2 -0.167 -64.4 320 3.068
0152:36 -0.6 -1.1 -1.484 -6.87 330 3.08
0152:37 5.7 1.6 -1.396 -72.3 341 3.199
0152:38 3.2 2.7 -0.869 -76.1 356 3.123
0152:39 5.1 1.3 -1.045 -79.4 368 3.029
0152:40 0.8 1.6 -1.045 -83 377 3.386
0152:41 1.2 2.7 -0.869 -86 384 3.503
0152:42 -1.3 1.2 0.088 -84 393 3.324
0152:43 -3.5 33 -0.167 -76.7 402 3.382
0152:44 0.6 2.9 -2.187 -69.2 406 3.405
0152:45 -11.4 20.6 0.791 -60.7 411 3.819
0152:46 0.5 4 -5.26 -55.7 415 2.78
0152:47 0.9 1.5 -5.875 0 421 2.475
0152:48 -0.1 2.7 -1.309 -67.1 426 2.997
0152:49 -9.3 2.6 -0.694 -69.6 126 2.944
0152:50 1.1 1.7 -1.484 -62.5 436 3.35
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75 @ AeZ Ty he R R A4
1. EFBRENZr ey (AT~ %P EA5IE ~ 3340 0F By k48]
BZWARIE)
2. YIH REAEM S

EREFER (4o FEfeliFhir - 8| ELFE - ALK EREFH)

MR~ RILE R ARIE ~ RERBE mFHRLZ [ REFLEERERT

1. Mk PIE &k o B BFAF M L o s
2. Fha kBT
3. MBAREFREK  RIFLAEST -

TMEBRRBRAZEEAEMAK > BGHP] ~ FRE ~ AR (L4

\=4=J

& B AL G IR AR B AL 0 5 ETHBI I gLy B P A%
IR BOAR » TH 3 %sxzmﬁ’&&%mﬁm s WA TREEEEAE
1 mE  BAREIMNRE - EFHRAT » AREREBRREAWAK » BT
ME - BRKEZTFR FIFRSGZRAEGMAL

AR FHAE AN FRER - /& CVR &8k - RAL B X 33 A B THAT TR
Bl o %A M E F £ 8 1% (Electronic Attitude Director Indicator, EADI) Z A& >
RE B3] (Sky Zone) BE & > 3@ B3] (Earth Zone) AR & » 1 A & 30 &
A LR s AF R B AT o 3%#%73”:‘43?&3%%/%%%% v Kigfk 6 B M AE 23
Ko BE 6K WAEL A B S0 EA L > RKiE 86 E o A LT IE
T 0 0152:22 B AR » RREIBRLEE > mALNABRTHBIIRE - LT E
B AR Y E B LR Mk REIINBEFGRKGE G D > BA B TR



%‘-!iﬁi‘" MRMFBWAERS

2t

= Y
a /

9
PuiNg
d

K
.
G

el

AEERE o

G A KRB RENTIEF LK > FDR B 7 wAc R & E 124t o1s & #8
TH RAR/BBERFRE » BRERE > T T FEFEERIE ] B 5F R
HAT o FIFZARARIEM G T 48 LR Ak o 12 RILAER > B RALM B B4
SrMBERF RN TERAEARTHI T ERTERE -

2325  BRERKARNFEA
ATR 72 B2 7k B @153 A % (The Ice and Rain Protection System) .42 :

1. FrkA8 3] & 4 (The Ice Detection System ) » 62,45 $2 3 2 15 £ 4,38 & X Ax /K48 3

% (Ice Detector) 3
2. k%4~ E (Icing Evidence Probe) ©

Ice Detector Bl FnAf K H AR » AF B B L IE R A E - KT LR TS & RAC
B BRABREERBKRFRN GRS ELAREE - HZAMZ TREMAA] H
R BARATAA B R ELEM > 2B RAABIR 2322 F AT Z B AL IR BT o

AR EARKZ BRBIT » [ FHEHZ LA RH 3B PARE - L&
Yo [HEFERRTFLFHEAKIERA ) EERFRATTRGBRRAEL » R HHE
BRFIBTREMK - 5% 378 [THXZIFE ) IR > wABRMA LRI X E Ik
ZANHALE RIS E 0 A RMBIAGE > B BB BB WIEE AL
ML L R A AR RIR R o Bl ATR 72 B AR B B AR $k A B AR AR 41451 »
W TR 5E PTG IR BEAE 7T T R A ) AT o B9 iR BELE
ZBH®E R EREAKEREY > TABREAEEWAREEZRT o

R BR EAKAAR I ATR BB AR SR (2 e 3 B A W AR S B 2 A
KERF o AR R ERAERZ TR - RGRE 8 RAR HRAT MR/
BARVEF T » ARE R ERABOLZ A - (2 AHM A RATF » RAALE R
HEBZ R EERR LR Z R EMRABR -



FE DT
233 RAREBIRBRER
BBEEFHERBEHE 2 REDLHTNEI > LAEANRL 15 A

1.17.1.32 8 o HFFEH | RADEFHLINT - AW TRE AT EF R
Z WA 2 I BEARE 3 R 1 RMAHEIAE o A3 12
NEE o VA 12 /J\H%cﬁ;aé'vfaﬁ T REAATEFRE] H] BAZLERERLER
B MERE > Bl TRERK] 2K REZ2R5% - LA T E
DB B A AR T RLE » BRARMA GO RRLFAEREFEER TS
B AIRZ BB > VR EPTA I EF BAE o

FE BAE R AR T & @ 2 AR RACINER T & o [ X o (RAE— A A 41 B 54
G N RS  o DRETEE S R B K RE I~ fLE B
KEAAETEF AT R AALE @I RMINR  RE B MK [HAS
RSB FE T FE— At PR D

ﬂ?\?a i
&

?r

23280 » BRAERAAE ¢

® £ 7T it AR EAHUKZ R AU RAL > KRB RAT B R (A F
Bk B A E S

)IB?';

® RIRMEAFRE LR » HEEHRRAIFRILE A B Z KRB
R BITRTHES T

©® K AL A R EAR KK
O RAMBRELZMEFIRIRE » L BRFRIUT

® K IRARMBAABE TEF AR o

H B RAAEEETERAF 145 15
B R RRRELEEERDE 140 15 % 278 o



Fares  RMBHATRES

B EPTE » ZMARATA B ATR 72 BB TAAKE LB ~ LR ~ R

§“~ﬁa AREE S RARFATEFEEREF > RERAIRBLE - &

BB EAHTEES BANRE B R EMAZINRAERF KA KEE

a%ﬁ%?%mm%%&ﬂ&ﬁ%%¢<}Me\Qwﬂmﬁﬁwmmmﬁg
» RERBELRFIRE LR

2.3.4 RN X THE
2.3.4.1 REFFHHL

ARERAH 1MBA > 3£ ATR MW RALL B APATH RALH0E > YR BRE
AR (32 118358 ) c MMM B A TR » EK T BR ERABMNE L 40
BRAZREFE MREG RAALERE -

LA RL/AERE > 4o 1.17.1.3 BpPTH » WA RACK B RAFPTEBZ R
FTHRAMARERAREEEHEE TRABLBE#RE | -

AENE SBBRTHAEAZRMNEE » 288 TRAEBEHRE | B84
LR EERA G BRR T AR BB R H R EAAZRRESE

B
Jol

2.3.4.2 RALL BB 25

CM-1 AEFHATE AL P EMIGIE] » [ LG Z Ik BERALEL T
EHRT (42 1.183.1 8) o

e ER P EEFM AT o PEMGARZ B RACE XA LY
ﬂﬁzﬁﬁ%ﬁ&%’%&ﬁﬁﬁiﬁm%%ﬁn FPROHE > RRAAEFIRT

" An operating procedure, technique etc... considered essential to emphasize
" An operating procedure, technique etc... which may result in damage to equipment if not carefully followed
% An operating procedure, technique etc... which may result in injury or loss of life if not carefully followed
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REH% > WHMEAERBERZERMFEET - CM-1 RERITHRFRE > #

TRAVFFLETETBIRK - REFET » ARFRERARGR LR TH
THM o

2.3.5 FRATLAE B 5 4w
2.3.5.1 ik B EAAKREL R E A E

ARFHF » R BH THHAERERTMARAESE TR~ THREK
FHRAFEE ) A THRERARERE | RAABFERME BREHAEL
BRERAIBEGZEFRAFTAME « REBAMNFR » AL RAud B R
HHRAREMKERRF  BE B L ATR BERALT M BEFHAREENF
M > A TREMK AAM X Faijs ML LERERE -

X

GRE o BFBR BN BERBRERAZT L FRERIEER
ATy b T B B

B RAREEFERLAREAAKAFRL HEEHFMmERE BT o
2.3.5.2 3 30 F 8 4 48

ATR 72 B M RALF M B 2.06.01 #p e TARAK P 2 E 2 | BAREFME 2.02.08
R EAARERZ W] ARHF I 2B FHB T

® I MAMFMP 20601 SERETHAKRE T » R LM Tz

® ERAMTME 40505 R ERMALEAZ TP » ReEA Lz MN#EL | &
[ 32 s

® LBEVEFME 2.02.08 # P13 RAA KA R EMARSE T » K320 Lk
[ |

® LIVEFME 2.04.05 fF PO BREMALEE ST » Rz Ltz [#L
] & THzZ



%‘-!iﬁi‘" MRMFBWAERS

® 7 QRH 1.09 B EAMKEEA/F T » REWA LM TEE ] & THE] -

ATR M Z RALRREF AL LA i Pz T84 & Tz
1 FT£FH o

2.4 TR NZ RAE R R RATE A
&¥E CVR & FDR &4k > GE 791 7> 18,000 "R &AM & AR K I » K& IR
WM B RACE AR AR Z E R E T ZE o

GE 791 X RAVEAE S HTIRE (dw 4R 20) BT » L R4 M AT 25 4207
#3% A2 100 counts™ (48 % 7~ F RATHRIUOZ L 738 o 35 %) » & A8 = & ik %
Y10 2/8F o B 3y BELBULAT 4 548 W FELA) 38 e 49 500 counts (48 & 74 .E F RATAK
BT 3 A 170 %) » 48 7 23k A 158 /8§ o

=%
7
Yy
2

2.4.1 ATRA42 /72 B+ RALF K947

#1994 5 £ 2002 F 12 A J&K 1k » ATR 42 $L ATR 72 B M 284 7 fFda Aok
AMZRAEFR > O3 | HFRFRHENFH > w& 1.16-1 ¢

Lt ATR B SEATAKA X RAMF L) F 1t B 24-1 - AERLE FiL
MAHMER L ZRD NV ERFHERAMELT ¢

b

1. American Eagle Flight(AMR ) 4184, Roselawn, Indiana, USA, October 31, 1994 ( %
¥ 5 ATR 72-212 * NTSB)

MK AZBERR IR o

G RS TIEIS B (B H 15 010,000 R ) B8R EMAK > B5 B
1R EZ BRI EEX 25 94t - AEME B E R AIKAA (AOA) /MR T »

¥ ( Aerodynamic Drag) counts: 1/10000 #J [ 77 1% %
0 EMATIRR - EAAK > FE 20800 AT WALIRE 200 2/, AEXA 2 K o



F_E N
AAKAZERILIIE & 40 counts © FEAME R THRSE » BB AR=ER
MEEERBBEZIAKERAASHE (Airflow Separation) ’ jﬁ/i At & Héht 4

i3 X ¥ (Aileron Hinge Moment Reversal ) 2 4% 8 2 & Bk 3k AL, o

JR A AR AR BRI Z IRKEET » KRB E DA ZA RARNS K
BB HRBHM TR RIS o

NNB%AMRMM%?%éﬁ%?%&anﬂﬁﬁﬁﬁﬁ%%ﬁmﬁﬁ
ZARFEIAE  RERSTREMERKEZ R o

AMR 4184 %1% > ATR B EAEE AT R T :
® o KIk/KR¥E Z B > A kkE (Ridge Ice) #4@| Z AT &, o

0 RUERMAMBHAMEBRENREMAKFRNZ A5 (4o @ BAEIE ~ [EP K
HrFBAR ERER)

R SO P V) ST YT LU PSR Y
S EE TR

=4

o RUEMALL B ¥ & A

i
kv

A FRERERRF o

FT7A ATR %% 6045 GE 791 32 R » 3 BB Rrhsk$ » [EP /KIFIK A »
B H R RACL /T 0 L 3E A R R EARE AR RMALR o

2. Near Cottbus, Germany, December 14, 1998 ( £ X &M ¥ # » ATR 42-300 * BFU)
MoK A © B MR IKH o

Ak RIF B (13,500 *R) @Ak BE BN E 3 BHKKEL 12
4% o Aok Bl E 3 A L F) 38 m £ 500 counts » B 3& s E R HAE K32 ( Asymmetric
Stall) 4% & 3 & 5 AL o



C')‘-I-)G. T RMEMASEES

RR BB BHEEAERAMZIBEERAKRER T RITRAEAT B K%
KRR EBAEET M XA KT B ik g B R EAK o

[e]
Y
'q
i
pud

3. Trans States Airlines approach to Lambert-ST-Louis International Airport, Missouri,

USA, January 7, 1999 (&34 » ATR 42-300 * NTSB)
MRk« B TRIKE o

G EIGIEE (5 3,000°R) E@Ak ERBERNS 3 BMRKEELY
22 448 o AFIK A Z 3 s TR A 38 e & 500 counts » 3B 3%E RIS £ A (Elevator
Pitch Down) %1% B % & 5 BLAK, o

JRR : %%ﬁ%%a&%@%%%@%%ﬁ%ﬁﬁ R o G RE
RBIE T MRAT EHEE A 30 BB AR IR L o

4. Near Berlin-Tegel, Germany, January 28, 2000 ( € X & M= 4> ATR 42-300° BFU)
MRUKEH o R FR K

M EGIEE (FE 6,000 RE 3,000 RH ) EBMHEK BEREFEAE 3
BIRIKE B 49 8 48 o AAKIERTL A 3 m % 400 counts » AAAKIAF BER BR T B

RAT A B AT K BRI

JRA L ALE BB R ER KR T RAT o A B RFAE & RATF M
5 0 BLA R EARKRE IR TR o

5. Jet Airways over the Indian, June 12, 2000 (&M% 4 » ATR 72-212A > ATR)
MROKE M B RFRKE » B BAKET AR (AAS) ZPIEEM o

GHA 17,000 RGALT EEHFK » AALT BFEGAHKRIE P RIT > T8

3 Amber caution light & Icing AOA light
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1t
=)
=k

A BFRKRE B M o ARKZEREA /%) 150 counts » H i AL FHAH LR K
1% 8 3 BB B

JRE D ALE R R HRA R ERREREME ST K LZE (Airframe De-Icing
System) MM T » BMER TRV 25 2/ L EAREL 25 E

6. Air New Zealand over the New Zealand, May 2, 2002 ( &M% 4 » ATR 72-212A,
ATR)

MoK AR R TRKS - B AMKE T AR PIER M o

T 16,000 RARACEFEGAFK » BE BIAE R F 3 BHRIKEEL 17 494 - |
KA EE RIS IE A& 520 counts * MMM E THF KRR AES  RAHESR
PR, o

R FAAA RS B EBARK o BB B R BRAE T NIRRT S
et B Gy o ARLB I BME BEMRITF M ERALLF (G hoRKRE 10
E/RF RO ER) RE B E R A AERETRE - A B B R AE
18 X AR EEFRE -

7. Czech Airlines, December 12, 2002 ( & sFF# > ATR 42-400 » ATR)
MoK AR ¢ R TRKS - B BAAKE T AR PIER M o

Ak A I £(16,600 R)EBAFK » B BIEAE 3 BIBKEEL 12 94 -
AH KB Z 3 R LA 38 e 4 480 counts » 3B 3 R A A KR B A B E BB o

R ERBEEIERMBFINGMHKREIRARE ] RFGABRETRAKT
RAT > > BEA kR BN EIFREMRE (Un-commanded Roll Excursion) °

#1994 % 2002 F » ATR 42/72 B M54 7 R FH B R THK
AW - BHMBEBER AT



%‘-!i)c"" MRMFBWAERS

© BRI S LFHI R FHP X RAA R W E BB G R F R BT
BRI IL o RIS X FHEERTEA SRS » ERABERATH AT AT
K ho AL B T AREMAE AT T AR <

® FiAH RALFH AR EHAT R TIRM A B BB TR AT B R
THFMALFA o

® /XI5 1 (AMR4184 FLA3E g ]v) BARIE 3 (3G 8 R TAHK

FRARFR) ZFRI 0 RIF 2/4/6/7 ZFIK P 0 fw BIYEA eI F K
TR 0 GBARR B R EAAAKF I o

® RIXS5 XL FHMEETARNBERENAKT REDKY RIKALRAT -

@ HAXIE 1 ZFMIL 0 A BIYE B R R IR » VAR LR A8 AT %
R KB EER AMR 4184 R EZER o

B 2.4-1 Fi# K83 AMR 4184 FHEFZ A 1t » RN44iE 8 R TAAKEF
R¥ghp Y&l o AEAREZHEASENSE U AR R ERE T RSN IR
bR c A RMEFHIGEAAS KRR ERELBAL -



DRAG INCREASE

[ T R
Climb/Approach Cruise

Q
<
14
(]
©
=
@
(a]

900 1020 1140 1260 1380

MountCook =—CSA Eurowings = Cimber = Jet Airways Transasia

ATR42 ATR42 ATR42 ATR42 ATR72 ATR72
1998/12/14 2002/12/12 2002/05/02 2000/01/28 2000/06/12 200212121

Transasia GE791 continue cruising at FL180, target speed 200 Kts

B 2.4-1 ATR 42/72 245K A B RALF M7 &1t (1998~2002)

AGTE o ATR 42/72 B KM B EA R EHKFLT » BPEFEE A H
GERKAG » MBI Ao 500 counts * F FHAE B E 4 TFEF R IEREE
BHR kit o

8. Trans AsiaAirways at Penghu, Taiwan, December 21, 2002 ( &% » ATR 72-202 °
ASC)

Bk R BRKH 0 S B R A PIBEA o

TR AR B (18,000 %R ) iBBAK 0 B BAEA S 3 MM KL B 185 4
8% > MF KRR FE RIS &3 He 500 counts * LRI T HBRRR LR
¥ 58 ) B BB, o

JRA AR o
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2.4.2 GE 791 &K 88 547

I RACE AT 48k B R RAMSH > A GE 791 RE-FHAH > SHHEZK
RALE B Z I LT o ZRARMIFT A RiET XL AT TP — 4
¥ PIRIG K ER 5 = B3 A ARI T 1AE (CL) o o LT3t 1AK
TREERE BB G s RA WX (1) ATF o

-7 — 2
W=L=05pV.C, (1a)
CL = CL,O + CLaa
C,=C C7 AR b7 (2)

D D0 TeAR’ S
ST =a=CD (ATR, Clean)
=m0 (ATR, Failure ice shape)
= a=0m=(D (ATR, GE791)
& M 4 cp(aTR GET9N)
2 o CD (ASC,1725:45~1734:25)
3 o CD (ASG,1734:29~1752:15) .
O p12 | +
I
G °
N
010 -
0.08 -
0.06 -
[ N
T ooal
(] ey
0.02 -
AOA (deg)
n_ng 1
2 -1 0 1 2 3 4 5 6 7 8 9 10

242 GE791 RALE Rk A B IBLIN M Z [ R HIE A Z1LE
(BE@ s #L089M A% s 8680 1 Thuk¥®ak s &2 &4 : GET91)

# 18,000 RRALE A Sy BB K » (A AHE A EILE N wE 242

2 8% 9N (clean configuration) # & SMA! % o

162
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o B P 3 MR ATR REIRBZ M R REAMEE AR FINE T A
148 A AR 5 4 @48 B PR 7kt K 3 (Fail Ice Shape®) Z iR 5 443 0|
B GE 791 BIEZAF I o AL > dihe& 3B AR BAK » A & ATR 7 Ak

SRR RACEA T ERBAM A48 B P 8T ATR REARETZ
FTHERDE o

0125:00 & 0152:12 RAUH M » MEFRKRAGAESRIL S B2 ~ 5 E ~ HINE
BTGB E - L AR 24-3 (a)E(c) ° ZHARAE Kk 8 3 BBk M Z S
PR PGIE 30 A G 1L de B 2.4-4 ©

G BT KR Z I ST #AL S 3 BRAR S e T

% —IEE : 0125:00 & 0134:28 B

I ATR RAVHEAE ST E » B ZEETEH 20,800 X F > A EREE
AT ERE 202 E/0F o

FAAA 0124:56 BRI ERALZE 18,000 R © 0132:34 BF » 35w Eik & 201
B o B 1 RIESRKAGEMAD A BT E W RE 197 B/ > HWINEE
KEBBKET 12 & iﬁﬁﬁa“ﬁéﬁﬁ(o.lm By R By AL o B 2.4-3 BT 0131
H#Fﬂiy B 44 $5 12 38 e ICF%TV%&% 0132:30 & 0134:28 JAM THEEN TR »

WP E PR AR o LI AR T E IR B 1992 ME/8F 0 ALY 1140 HEF L
fﬁﬁiffp)%’\“llﬁy 1.0 B 158 -

RGRE - AAEF 0131 B B4 8B A K BLAF AT P RAT » 8OF LA E R
£ ik B 49(0.12G /I EAL o

$FEE : 0134:29 F 0141:24 BF

33 Failure Ice shape: aircraft polluted with ice shapes due to boots not operating as per certification
requirements FAR/JAR 25 Appendix C.



C')‘-'-)G. T RMEMASEES

RV AR FEF 5k 0 0134:29 B 1 B4 %7 (Single Chime) > FDR # 7 &
A B B EIRIK ARG o B 1 RAEFTRKR RGNS 30 1% » BT ERIAE 194
Z/BF(0135:03) FHFILE 143 E T X ARWA S 5B 1.4 FE$E 1.9 F o7 0136:19
B o 3B Eikdy 194 ME/BFRL B 199 E/8F 0 BT RS TRIK AR A B o

0138:08 Bf » 45 7 E ik i 200 E/8F » ¥4 £ 0138:22 B ©0138:22 £ 0141:24
B T TRk ARG #%%iﬁﬁ KEBRKET 11 B o &8 mik FE1LE0.1G
B IR B s T R ENE R B3G5 ALIA » 187 Bik by 200 M2/ R
B 1952 2/8F » —H‘Fﬂkbéﬁ}% 11.6 ;%?T'Iiff],\ffl’ﬁ] 2B 1.3 12 E o st
M ARk 3& R GE 791 Z ARG & 5% o

243 BTG RK AL MK TR s 5758005 2h A 45 20 countse 72 0140
B > [ #4938 Ae 50 counts ©

RGAREFGHD | RIBGHRAZEHMAE » E B THA #K (Residual
Ice) BHEAME » BAF LB EL S FIA » BAAKRERES 3 H 50
counts * FFFALIR Y % 5% ©

X

=B 0141:25 £ 0152:12 B

1.0141:25 £ 0145:20 B

u}{r

R AT F 5k > 0141:21.7 BA —F A7 5 0141:25 B (BEHETHR 3
) RAE B F 2 RAEDRKAZGE  IMNEEHEBRET 10 E %2 RETH
KEGAEEN 4 4 9 451% - T ERE 196 /8RB 186 E/8F » FFILLE 113
BEA AR ASFNE 1.8 EH 21 & » e AMAKER GE 791 Z LIRS 4
20% °

2.0145:20 £ 0150:30 B

a

0144:47 B (BAETK 3 9 254) 87 £ik 188 /8 » CM1 i : T AR K



BB O
T R BMEBEFREE T 458 AR B RTRAAKRA

0145:20 £ 0147:30 M » I RRAGIFEES » I5 7 Fik b 188 /K
BE 192 2/BF 3 B E 0148:26 B8 R ZiR K4 189 £ 192 M2/8F ©0148:27
(% %“T&%7“ﬁ)éommoﬁﬁ’ﬁﬁﬁkéwlﬁﬁﬁirmﬁmH
SLEF CM-1 38 @ Ted & 4F R —3uek | o B 2.4-3 8877 0149 BF » ARG R IA T 3% 5
%9100 counts * E 23 Pk 3% Ak & 2] A B & B Bk AL o

Bl 2.4-4 8 BE A KN 22 A (0150:07 BF) & » #AKZE R GE 791
FH IR PGS A B oK B R SRR © 0150:30 BF (B ARERZ & 9 5484k ) > %kIR
TR B 174 2/ 0 AAKFERILA 938 B 200 counts * FHFLLE 10.0 0 EF XA
S A B 3.0 B 3.5 o LI RAT K A GE 791 XA FLIR I 49 39% o

ATR R Z RAVERE AT EM s » ZRE T AAEA 3 EE 45 BN
%<mam3éma5w®’@%@ﬁGEmyz%ﬁﬁ&%ﬁ%%m%&m*’
[EL 773§ J) By PRk e R XX m4E o A £ R BIAR & GE 791 & & AR /KA B PRk #He
REZHFR -

3.0150:30 £ 0152:11 BF

0151:21 BF » 48 = F iR A 166 /Z/0F » AR KZE R LA 3% & 210 counts * F
B 1000 BEX AR A NN E 3.9 FEH 40 FE > S AE R GE 791 241
FLiR Y # 42% o

0151:49 B¥>CM-1 @& :T —# 55 02 £ 1% CM2-i2 & |& & F %2 8 :Ttaipei control

transasia seven niner one request descend maintain flight level one six zero °

& ¥ FDR &4 » MAng é%ﬂﬁﬁ6%%%?%(%ﬁz¢ﬁ’%%%%T
B (86 R/AY) 872k BE 159 2/0F » Ak R H 3 B % 360 counts °

3 ATR 72-200:TransAsia Airways MSN 322 - Accident Analysis, page 12.
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SFrE 8 EE XA BN A SR E 5.0 4.8 F o BLAP AR o SbEFA K
¥ & GE 791 ZFFFLIL R Y & 50% ©

AR TR 0152:06 B3 A 12 R/ » RIETZ%A0AE 158 /2/0F - BT %%
TRk %2 3% M MEAR 8 0K 3 e 2 ik

0152:07 B » FDR #AH#« :

Local AOA =8 &

Pitch attitude = 3 &

Elevator deflection=-2 & ( B AR EAA KR EKLKa L 2 AKE L)
Elevators trim = -0.5 &

Vertical load factor =0.9 g

Left Aileron deflection = 1.55 & ((EMAXEEZBQ & ZEGKOT » 24 4K

#0152:07 Z A F BRI (0152:10.5) HAM » ZAAMLER LR (K
RE56F/A)  wIinM A S BRI T £ RS 3| EAL B L8R 44 F >
BRE 25K °

0152:1050F (BERETRBY 11 58K ) H 1 BERELESG  JETERE
wm@ﬁ’ﬁ%gmmﬁ%iﬁsmumm’%mmﬁss’é?ﬁﬁAWﬁ%w

B 83 E 220 o shBFAR/KIE AR GE 791 Z A LR 49 64% o

ﬁﬁ%ﬁ@%n@@ﬁ&%1ﬁwﬂwﬁ%%ﬁmwmzmﬁ%méwo
counts * FF P FbHe 3% IR IR 64%, b BAF E ik R B 158 ME/BF o

RERBEZGEAF 2 REBEIBAKZGNADE BRI B ERARFR » Th
£ BT AR /B B AR 7% HL FAR/JAR 25 Appendix C X R4t » E B J7 3% Jw 500counts °
1% B SR bbb 3k 3R R, o



210 18100
208 . 18050
200 ¢ - sty | 18000
125
T95
EREY v 17950
;2 185 \-\ 17900
=1
2 180 r 17850
175 _ 7
170 1cing speed 176 kts 17800
17750
[T min nommal icing speed 166 ks | [
180 | +IAS(1741:26-1752:12) LY 17700
h | .-
17630
155 | — A (1725:45~1752:12)
150 17600
0.080 i 12
. . CD(ASC, GE791)
0075 b m—CD {ATR, Clean)
— 0 (ATR, GETH)
0o b Vert. Ace. (G)
-
1
T 0085
E
8
o 0.080
£ 8
o 0055 {0z
2
0.050
0.045
1 09
0.040
0,035
0030 I S B AN (N N S N AN AN AN N N NN A S N N | i 0e
85 6
s __ «+  LH_True_AOA(1741:25~1752:12) 5
*  LH_Local_AOA(174125~1752-12) 4
s L
&5 ——pPiich atfitude 172545~1752-12)
= /\h/ ,
]
s a5 | 2%
3 .. 1=
s L =
< 1 0&
25 [
1 -1
15 L ;4
1 -2
0s b 4 A
s I R B i 4
08 [ K]
[th) ——— LWC (beta=03)
a7 —— LWC (beta=0.4) s
" — i
z SAT e
@ 06 {10
2
2 3
g o0s b—q{ 1 G
£ =
o 04 | E
4 . .
5 airframe de-icing ON
03
02 B bt
gmgoynynynyagogogoyoynyngny
R I e = e R R R R
LEELREELRERA S ARIILEETIRLES
UTC Time
Z =
© =2
£ L=
S . . A & =
z residual ice continuing A=
= build up on wings &
s T g i
£ =

24-3 GE791 Gk 24 E M2 ik ~ 8 ~ BINEE ~ TR AH ~
KA VABE R ERRPIBEZ R E KA E (LWC) &1t
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1725:45 ~-1731:39
&% Cruise (170Kts --> 200Kts)
o

Lift to Drag Ratio

1751:56 CL/CD =8.8 |

o s s 752:11 CLICD =5.5

© UD (ASC,1725:44~1730:59
D (ASC,1731:00~1734:28
D (ASC,1734:28~1741:25
a UD(ASC,1?41:25~1T52:15
(
(
(

[

2| wmimm|/D (ATR,Clean) R
== /D (ATR,Failure ice shape) AOA (deqg)
a =@=| /D (ATR,GET791)
-2 -1 0 1 2 3 4 5 6 7 8 9 10

B 2.4-4 GE791 RALE Kk B 8 BB B Ml 2 A ML s A &1L E
kBB REIEZ RAUE RS

B £ B 5 BBLE 0 GE 791 FABP RS eiL b ik FTIEEn4E » do B 2.4-5 ° A9 M4
R A% @ FDR &8k 53 o VAR MRMR B L MRAVESE 5 BOR 12 3 AT (A MRAUE SR
%&z%%,%%m%ﬁ&m¢%%%§%@¢&@#uwaa%znmﬁﬂ»o

24-6 BT M TRBERELRRREIMZ AR E T LA FILHZ o
BEFXAYE 45 B RERKEREIBR LR A M BRI SR I AMAS
¥ o

AEHAE 5SS EEAHERKMIM > £ZZA My BN hFH £
B E » 7B GE 791 X £ Z & kik (Stall) o 8 3y BB BILIR » M A A TE
ﬁ%%%%é%k&ﬁummmﬁ’%%&ﬁmjﬁ;égﬁ@wﬁuﬁ’%
BRFH =8 kiR EL (stick pusher) 1F & S A Peik M I o B PR 0 4 4F
M HAF 8 RUR B B KR 1R R B I M B %8 913 i 600 counts ©

168



Pitch attitude (deg), Left Elevator (deg)
AOQA Vane (deq)

Vertical load factor (g); lateral load factor (g)

oo N [ - b .Y
- = = = & & 8 8 = F <
1 ' [ e oy ]
1 T 1 1 1
s IR
r=ras [ e S e e A I B
1 1 1 1 1 1 1
' ' ' ' ' '
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E R o L e o ol el i o 1-
I
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2 1 1 I 1 1 1 1
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| | | | |
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1
< - S il ik el el Fal | i
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E - H= ==t -r—|-a—4-r {4+~
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* -r- Tt T T
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H ' ' ' ' ' '
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T 1 1 I 1 | 1
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r 1 | | 1 | | _
- =T-Fror o N1
1 1 1 1 1 1
1 1 1 1 1 1
—L— S R [ N I A o 41— -
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] - - R e e 21- =
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- =T -Fr oo N1 w a
'
1 1 1 1 1 m 1
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= I T a- T > o
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w [ ! ! ! 25 !
=] E2 p nnm T
= x 1 1 1 W 1
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.
2 (6ap) BuipeaH (1) sw {Bap) ajBue yueg

(1d) epmuy

17:52:15

17:52:10

17:52:05

17:52:00

17:51:55

17:51:50

E 4 B

/
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> 2
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2.4-5 GE 791 %k R M Z RA
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Lift (Clean A/C)

GE791
A/P disengage

Lift Coefficient (CL)
Drag Coefficient (CD)

Right wing Lift (GE791)

Left wing Lift (GE791)

4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
True AOA (deg)

24-6 GE791 7 ZFiRiEBRERZRRENMZ IS8 8T LA S A
(ATR 72 3275 9M % $L GE 791 e A K Z ru# B )ATR 72GE 791

2.4.3 ATR 72 RATE SR X B & F

RAE B Z 4605 4o & 2.4-1 PTF » ATR JREFRBEZ XM S o ek 21 o

A 24-1 RABEEAMZ 4844

MEREE (W) 20,600 kg
2 (CG) 28% Mac
F#ErEik (IAS) 200 Kts
WAL E (Alt) 18,000 ft
HokAE# (Icing) Before stall, 7 mfittute,
Severe icing condition
B%ER (AP) Engage
Atk b (NP) 86%
B & % (wind) 0 deg/0 kts

% 3 Severe icing condition & ATR 72 Z MRAUE S A %44



2H
2.

ATR A A B #AT K3k 2E (Stall Recovery) 891 E > uE B H 2 kR %E
2459 (Stick Pusher Active) B8 3 BB BkML » AL B it T RE IR 45 B 1F
NNRIE c AT A AR RABEFRER -

!

=
Wl

¢

AABAMGEET ATR 72 RAMEBEAE XA B RN ABRETZ AR
BEERTREBBARRBEERRILE » AW ALKERA -

2. fE VAR @ 4E R

B H AWM AGRIE  HM ki TR ERAAL LA PALE (Neutral

. T o

GE 791 Z. FDR BH A TH A% 2 B kg E 2k 1% » BAARE (Stick) {2
i
Position) * BB5 BIE VAR BN T AT B LR

A
m“
m
>q~

KIARER G EBETHI ATR 72 k1K » EHiEeigisr » ERMERE R EK
-‘]:,‘O

3. A% R 4t &) $1AR & $R 4% R

AARRGAERTMEZND 2B RREEFHK - HERAFESA L
1 ER I o el E B RRAARE > BEAFRTF -

HRBEMERBRRRBY S » JETEZ] 16,500 REF » £ E 170 f >
W A& 20 o b5 X REEFTALBAFFIAT - KBK Y1048 » AR B A4
E AR G BT 0 B 104 E 20 AT LA E BCE o

4. 1% FF 48 vy S AK o) RO AR 4 PR

RARB G ERTAMAS 2 B AREL 4’??2’14& B EAEAFAE A g A%
Fig e o BAEEEFEN 15 o AEALTE B BLAE KRR G > BIAT AR o



%‘-!iﬁi‘" MRMFBWAERS

2

BRATMEERREH S > SEEE] 16,500 REF » iR mE 165 # >
WA # 8 o sb 5 X MIEF Eh R EAF AT o RBREK Y » AMRBMKETHE
AEA 15 A e AR G RdE » K10 E 1S TAKF o

ik 4 R RRZ B AT

® B EMAKEAE FRNY S

R

m.
L
T

o ESHEFABMK
R AT R E

B

RALIRAF AL 7 PT R S Z AR 0 T AR A R IR B AF T
k7

.
9

@ BN BELBEEREAPIZRLREL LRGN RECHEELLE o

ATR JR B 7 2004 5B R B 76 RAAR A 7 (he 4k 22) 400 14 & ¥ GE 791
RARZ MR LEORE » BREBMAEZ FA AR A AR LR RER RIERE -

Mék22 PE 1 28 4 2887 2 ARAMAERAKRBRZ HBLER 2 X531 F
A8 Bl An ke 54 o B b AL R R 829 7 X & GE 791 » AR B AR AL 5 BLE AR
ZRACLERE o (MAVEBM T X GE 791 MALS B AR FDR R4k 5% » £74%
FEAIAER RN B ERAE AT B EIEAT) o

1.~ 4% 20T 4 X R

MR ERERBTAMFREME B ALE » LA DA HAZFKE
"R -

ok @) PR 4R B R A &) LR AR A
AL E B LA KE o

G I S AT LR T K

2]
B
e
St
3%

o
Gox

242 R 2T A B Z R

WMEOKELRBETARATRERERIGALE A REEL L8t
Ao AN HAE GAED BRERZ R o



?‘H?
1t
=)
=

MEOREERBETUINEABRER TR R LE 2L SRR EET
ARY X ABBEFH A TARE -

MRATAL A KB R RALL SR B AT RE R GE 791 % 2 RIEF Bk & HAF
& GARIFGE R B B BRABRIKBEERITE 11 54 c ZHBARERAFERT
AT 8 X BUAE 2/ B R4bAE - 2 B R ¥ £ K% (Left Roll Upset) A B
BB o ZMA RGN K EREZEF G THAALEE K BEHF 24
RigEEAEE o

2.4.4 GE 791 &2 B 57

B T#H% GE 791 A #EBBBLAT 4 2 RAVE R AL T E Z&"%‘f?&i}{”%
Bl M K EAK A oA (B4R 23) 0 AR ATR RS 2004 SFRBEZAE T
BT RE (e 24) » AL TP ATR 72 BRI SN E R I A AL T E
% # (Nominal Aerodynamic and Stability Derivates) °© 247 4 R A4 T

4t e148 & B (Longitudinal Stability)

RBEECTEMERZEZRAIBFEN » KTFREZLAWBEIYIEES
o a‘yﬂpﬁ":‘/"ﬁiﬁﬁ?;ﬂvfiiﬁ&i BRZAT  EECBARAIES RZ» 844
XAT » KFREECHEARASH -

R

1.0147:57 £ 0150:51 8 (4B 2.4-7 % 2.4-8)

& 4% FDR 44k 5 B 4n » LI GE 791 L E R F 427 50.6%
MAC (Mean Aerodynamic Chord * 39 % %) 71 7% ) o ATR 72-200 % #7448 ] 9
A2 RITERTERBET » RIS T4 49% MAC » Hb > 33 M GE 791
Z ST LM — AR b M X R EMKE IS E#(CL)

M AE R L@ RAS# (Flow Separation) » & % A7 Wy & kik (Stall)
37 ATR 72-200 develop flight test records- longitudinal stability clean A/C flap 0 powered. (Flight 268
A/C98)
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Bl & E#4E 595 rd-1 A 4.7 rd-1 °
2.0150:51 £ 0151:57 8 (4B 2.4-7 % 2.4-8)

LI GE 791 X Z 2.3 /1 F 427 73.5% MAC » BB E &I F okt o
FARFRELERET - —RME » BERD A PO B G EBOKTFR IS
> BEABRIHEETE - FEL > WMBREHKERBREIZ R AT B
1 —F ol o FH A R R 2.86 1d-1 ©

3.0151:57 £ 0152:10 (=& 2.4-7 % 2.4-8)

GHEAHAY 6 BNARE s AAREAHBERATE > THEASD
(Asymmetrical Lift) 24 2% £ R4 > 3 F TH A B BRI o

I GE791 LERE N PO R L% A REw - 7H 7 L8 E BK-2.86
rd-1 (AEAANEKX A hfmR Y ) BFELREHEAHE (0152:078) A H &
BB 2.861rd-1 (EAEER I T FE K A 3G hadq 38 o > (2B KAEFAE (5.951d-1) ©

OB EMATE )4 R EFAKEAE GET9] L E A P od 50.6%% 4%
Z 73.5%MAC (ZRPzaE ) o sboh s A7 84K 50% (5.95 rd-1 7R A 2.86
rd-1) °

W45 2 % (Lateral Stability)

ATR 72-200 B #32#Sh R R B AR EH (Clp) » 3| ZBRIEBREEH (Clo
a) REAETE L (Clbeta) %7 5-34.9rd-1 ~ -2 rd-1 &-1.45rd-1 °

1.0147:57 & 0150:51 &
SLH M GE 791 BB E#H & 341d-1 (F27) o

2.0150:51 £ 0151:57 &
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HIH GE 791 LR T & -20.7 rd-1 » KA F N2 nig &
3.0151:57 £ 0152:07 &

st A M SRR BB A ) (FH 7 R ECL(&-2.81d-1) H&RED)
£ > GE791 L RFMAREEHE 20.7rd-1 (FEEE) o

4.0152:07 £ 0152:10 BF
BA B EREYNM o GE79] LRBMREHE 207rd-1 (BBE) °

BN KRR FRMMRERZBTELYRT 40% (347 rd-1 A
2207 rd-1) °c FHHEN KRB AT 3] LR TR A REAL T E § s iFoh
A — o

AR A R FRIE 104 (0151:57 £ 0152:07 B ) » M E R @ ik THKE
READ L BT BIUE G RAR G T A o 2L 8 B AFM AR B4 )7
WAFAE X A PAIE A BEREIAISEIN A TIEMETRZI TR LA REE T

'fL_O

BT A RACIEBE AT & R 3948 i » GE 791 L Z R I A A 0131:05 8 H 3L
BAGAY > b B BRL iEiE A z7J<H%¢Faﬁ i\ 3% » GE 791 T#.# 0131 BF 458 & 47
ko MAnd B2 00 ArdE g R AR > 3 48R o ARE MR T TR B ©0132:35
BE » RARFEF 4B T CM-2 i AT 20k ﬁéku&z%ﬂﬁzi&?é‘ YIRS
#150133:328F > CM-1 & : [9h@mAkATH A+=
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2.5 FBAERAGZ R KR EL Z K
2.5.1 KB B A&

IE ATR-72 4EHFMH 30.80 & » M AKFAI AR EZ XA ES B HARL
A 0 AABAEKB R AL B 075 2180 B S B A RIAR KR o

E%%%ﬁﬁ%%’%WEowm9&owmzm%$~ =~ 4 (Single
Chime) e R E M E—E AR AL S > 0134:29 BF » CM1 & : [ofk LK% | >
ANETE E T ERF AR RGNS -

AU B A sk B T A B TR K A 8 (Airframe De-icing System) /£ 0134:29 B &

ﬁ% WILFR K A BB AR 0 $1 0132:35 & 0134:32 MR AEEF K4k R

MBI HFERETHE > AGRAEMBKMAB AL THARBHREIRL » BE B LS
IR K BLAE B fR K R 4 o

IRYE RACE A B8k > RK R BA R | RAEEE 2 9 524 2 BP 0137:21 BB
M oo daMRkE R 2R B B B ARF B > HIR 0137:24 B > CM-1 & : TR
Ao | ZEMEETR  AGRBIEER BRE L AMKER MRk A
oo EFRIKAGM AR > BMAKMBRZAETAEEAAETE  SbiF I TR T &
ARk > A2 TR T REARAR KAL B A AR KR B] A LRI BR © 0141:21 B 0 BPRRUK A&
HMMAR 4 24 BT HRRER > RMEHLEKET 0141:25 FRKAK
FRES > A 014121 WX E LT FBRARKETE o IR0k RGP
(0137:21 BF) EB —# 7 % FoR A (0141:21 BF) M o 4R 2.4.2 8 h7de ik
HETRAAH BA > RBKAR ARG AR ETET o RAMAERZAA B 2Rk
%&%zaﬁﬁé’@$ﬁ%%zmzwﬁm:&mmﬂk%T’%&ﬁm%ﬁ%
%%%Q’%%ﬁéﬁ%%%oE%’$®%%Eﬁiﬁ%ﬁﬂﬁﬁﬁﬂﬁﬁ%
BT E j&a’&%ﬂé’%ﬁ% BB XATERBAKRERL TRRBRAKEREREIELZGK -
A BB FXERLAZBGHAL 1994 F £ EAZE (American Eagle Flight 4184)
MRALF R 1997 F COMAIR (Flight 3272) MRALF S EF » 7 A B -



Fares  RMBHATRES

By iR ik B vk Aa B R 0 1998 SF4#1 ARAC (Aviation Rulemaking Advisory
Committee) BP#& € IPHWG (Ice Protection Harmonization Working Group) LAE >
MAEATERAABRAAI R o F DA AR AR 0 o . ERB AR ELE
(FAA) ~ A& KiE#M3 (Transport Canada) ABMALE 48EF (JAA) 5 B Bcde
Boeing ~ Bombardier ~ Embraer ~ Cessna ~ Saab ~ BAe ~ Airbus & ATR ; # %% #4%
4o % EAKEFE (NASA) BimE KB X# %% B € (National Research
Council ) » N4 B & A RAT R B HATIEE TAF - L F %"Iﬁlﬂ"ﬂé M 7 4 k48
B AG OEERREEKAREE - TR MRERARKE - L THEZ G
HEOEE R B EROME S AE ALK BB B ‘)A‘/,\’fmﬂiéﬁﬂ"l‘éﬁ ( R AA
% #£ Appendix C of 14 CFR Part 25 XA ) o £ H KA KA RK B Z R/
A B AR B A A AR AR AR S BT F X H AT AR B 45 4 (Technical Standard
Order) ° bR & X F R bk o R EERA R ~ ERARER LR FR
o A B KMARIRGHFE > B A CHERE R ARG o B4R A G2 2005 4
B BB RE S EERS c R FE LT dBARERN (FAA ~ JAA &
Transport Canada) /& 2006 SFiEM4E E? - KE2E > BaER ERMMESZE
B EA AR A G PTE AR K AT RSB AR o B 3838 T B B R AR AT K
T LB A KRBT B 4B BB RO R A G A B A TR o

2.5.2 kg B4R A gk B

RELAAMBREBH L KRR > R HAEZRAE (Aural Warning) ‘ Eiﬁﬁ"
(Stlck Shaker) & B 447 (Sticker Pusher) VA% B A B RAagiEHlm = & - #
FAEN KRR o BB F BT GE 791 F 1 RERBEE 0152:10.45 854F
B o RAE AR B T AL 0152:11 BFEA B 11.7 B o R4 ATR 72 445 F it

BE A IPHWG R B (ALE B B, ATR) AT,

£ BB A ALE 40 E E P AR @k kB SEE 2003 4 (Update on SLD Engineering Tools Development
by Dean R. Miller, Mark G. Potapczuk, and Thomas H. Bond. Glenn Research Center, Cleveland, Ohio.
Presented at FAA In-Flight Icing/Ground De-Icing International Conference sponsored by the Society of

Automotive Engineers Chicago, Illinois, June 16-20, 2003)
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0152:08 BF » GE 791 B4 ¥ £ R ¥ » KRR EEAF 0 RIF A i 489 £ > b
BE Atk A IEAIE AR o 332 » ABREL ALK ERAA  ERFLA DR
AT RS E A REFE RS c W ET 2L WAL R T RZBENR
#FAETY (Roll Upset) KA B E L o RG5> AR ILKERME SMH
BB EFRRIFERAT A RRELZLTRURBEER B RHIEN o

i

ks

FTEAKRIZE » EHREL LA THBIAARTERTHHZIA S RS
EUAER A ER  RARBIERNEE o BB L EAEF R AHRFLE
RREETELEARBEES B R TIRBGEFTITY > A% T L8 £ A Frvldz
HRAE o ARAEER A ERKRESE (Altitude Hold) #AER X » &=
ENARKRIRIT > AT 3G o s HEEOG AL A RRIZIE T o 12 B 3y B B3 4%
Eh B RABREMES > RATRBEEARKHERTEESHEREROTE - R
%ﬁﬁ%%%l%ﬂlﬁﬁﬁﬁﬁ%ﬁ%%ﬁ &ﬁﬁﬁ%ﬁ%ﬁ?L &S

%}B

9

YRR F - {2/8dm BB B HE EA “%i%ﬁﬁ% W A AT IR B R AR E
KR ENBEIMK  ZEOHERFATAMAERE MK EL ) i §
BB B ORAER BB R 2 R 4 IR > kiR 8] 5T ﬁkﬁé ’9%%%§
BERZRER R EFE GE 791 Z % & /&7 R AKAF k4% % & (Minimum Normal
Icing Speed) IAS=166 Z/Bf & 0151:21 Bf 3 & KA AR T KIEIER

(Minimum Severe Icing Speed) IAS=176 Z/8F B 0150:23 BF » 57| Fat kg 4
AGAESHEM (01:52:10 8F) £ 49 # & 107 # o BRI B AMEF L5k » 0150:55 BF
CM-1 A& :TRBRFEBRME KR—8 — Rk —8LAL—BLR] BT

0 BEARL 244 BREENH
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BB B A E R KR Sk R KA AR K IR AT IR L BF R 34 A o ARG R
By e AR #A‘Zz%s& AP B By BEARE AT > TR EE | AaA A BNy BE B
IR R AT FH o

2.5.3 BAL A BREL Z G BBKERLREZINR

— MR A kR EE ﬁ%%%?&ﬁﬁ(M@ﬂﬁmeAmw,ﬁﬁé

BlaMA X TAREE AR ﬁ@&%%ﬁ%%o@%%ﬁiﬁ%% FALE B
B ARWETRAEMES T » RERERZIMK Kk K%ﬁ&(&*o
Mum7mﬁ@ﬁ%o%%T’$%%ﬁ%i &ﬁams NCACE ¥

HEEO aﬁT A A%#%(@%%%%%%ﬁ%)ﬂ@% B2 kiR

BB 112 B o A2 RTAZA K » B EETRAAE AR EN 244 AT HE
AT A TGE 791 74 0151:56 BF » Bp 8 Sy BB BLALAT 15 4 » ME R @ARKT 48
& AR RA S A A A KR ATE99EE (Buffeting) B % » B3| B4 HiE T
ﬁ%%ﬁ%ﬁ’miﬁéﬂﬁﬁ’%%% A ZGAESHEM (0152:10 8F) &

Bk KRR Z BB o

WA 10 FRAEHARKRIGEY RGP FEL TR AHFESUATAR -
%%ﬁ%ﬁf%ﬁ’#ﬁgiﬂ%ﬁ%iﬁazf“oﬂm,wﬁmﬁ%ﬁ%%
& BALE B A ﬂﬁ#%'ri T HERZRE AL (e iFIA) EATI
FRECRE A ® R G o MG T ERME R LR MAE
ZR TR HERE AR EA O EL A RREMAE P AL
1998 F £ Blfn & K 248 Z AR oot 4569 A Sl B AR /K48 2] & 4(Smart Icing
System )] » CHARBEES BRAHR T EHE BB AEHNZIFE £ A
AR E ARG E ARG - READEMT S Pk RAVEIRMEE R R

1 Smart Icing Systems (SIS) project is a joint venture between the University of Illinois, the University of
Ohio, and the NASA Glenn Research Center. This system is intended to measure environmental and
performance parameters to determine if ice accretion is occurring before warning the pilot or independently
taking action to prevent the aircraft from entering a potentially critical situation.
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o~ MERE L s TabAa R R~ e~ ARBERF A 199 4 o dEIERAFR
AERZHRINIBRBARMOIERREFTA T MY E&H - FEARRKFR
TEF o EERFRLEASHEINEHAR SRR EFABMHLE 200X300
INRZER (4ol 23-1) o

%@ﬁﬁﬁ%*?ﬁ%%ﬁ@ﬂ%%%’ﬁﬁﬁ%%f’ﬁﬁﬁﬁﬁ/@
o WM ABRZ BB EREM LR HEEHRLEOZ 122 GPS &
{218 o T BB 0B
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2.7 BT A o 43 b sk B 3R
2.7.1 B 2R

AL IIEEA HE ATR 72 B AEHATE R (Service Bulletin, SB) #&3F4 &
S o RE 86 F 8 A vAAT » B G RAB B BIME RGHESN T M (KE 85
FRR) AT o ALE G BB AR ARMTRREARE T APATR T84 > ARG T
& 34 48k o

F AT 38 47~ BT E A2 & (Service Information Letter, SIL ) & #4713 & ( Service
Letter, SL) FMMAE B BME R4 > BFER X EZ T F B T# 2 PIATHR

2

R ERMLE o RGRE > HRZITFHEET R -

Bar o HEKFEREF 8 A 13 B RAVHZMBIAE & FH T FMIAT
ZoBHiE AR E o AP K @ ALIE 4 (Airworthiness Directives, AD ) /2 %4 i3

# (Alert Service Bulletin, ASB) & € s BP 3946 B3 + $HHUAF R ~ HoAlF T4 H
AT R F 0 BIAKEE 6 B A N R RGHEE ¥ - B34 B 40 B B Ui

2.7.2 WAE RS

R RE 65 FRAMERPTBAIRMAME B BHRCEFRDN D 19155 2

Ting B FHP AT CR G F b H YA B R o
BEARERARE 65 FMAZMERRMAE LTI F 46 15 -

[0 2 & 53 REH o 7 BB Fhing BEALBYET PR,

X o

& B ATR 72 415 ko dk » B3R E 86 F 8 A Al AT 7 R Z 1 Ands 4 R AT
W ERBERZILEFILTE (Work Order Sheet) X H B » ARG H TAE ¥ 5%
SR B B KSR -
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REl 86 F 8 A Rt L EMANER » ERRMEA LA EZ 5 R
ERFEIXFHELELFE - RS BB I HEEMELIE » B HTAE
WA VATHAE L S A Rk o HEIITI AT AR ITEHAT IR LB B TA5 4

(Engineering Order, EO) °© L2354 7|4 T8t TAEA B 5 R AT F B2 5 & 1
fo BHEBAHAN o  TARIIBEBELSGAMFMIEIEEFER ST P OFERE
T sk /A4 58 B (Required Inspection Item, RII) » 3t %48 B 153§ B4 & #F - T T
%o TAREASEARGRKYEAAMRIIGH - AGRARF O RE 86 F# 0 ¥
LGS R LI R A ERE L L TIEHE o

2.8 FS00 M sk R B EFTRAR

I 1.11.2.6 7 » A3 49X FDR # AR & EMmE » LFF 1 39F 78% (k
#3025 INBE) s B2 BUF 86% (RJE#9 5 3.58 18F) 0 BP34 FDR X 25 B &2
P 0 89K 6.83 N BF AR RAILMET o WARIAR AR 7 KR ILA R B 5 R 6 P
B B 99%AHAFER » R RGAREMMTEMFEM - REAMES KFH
%/ (Aircraft Accident Investigation Branch, AAIB) 72000 < 10 A 10 B 1 A& %
FHALEP AR ZBKEFS00 A FDR X 1 5 2 $39 &A5% » K FTH
REH QI o c MABBALEKEAFUALE T TR » LB X RA
REBZZEHBRTHEREARGERT ARMLHKEEZ LS RERE Tt 1996
15 FRO0 B X MALLSRE - Hb A G325 » M AAA B ARMEH &S -
BEBEERARMENLCHKEI R ANA TR A B I RAETA L5 B fFR -
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BHRABIZ S0 » BEEVAT 3 B2 AEER ¢

AEREAEMMPTLEZER
TETHRERAAMIASER - TRARAMNIAEER & TLCAEER

HTREFRNAMIASHEA

WHASERGE CREATREFTURETERARALRETR R AN ZETLHA
TP ad: FsA FRAKRARERARFRZI ZAHRF -

HEARAMIAERR

REASBRGT ARRLAZBARE L ORALESRARFRBEEZ
Rl b~ TRAVEHAMBBERBL Zo0EF > WARBALREREL
B HIT e REA AZFA o

EECHAERA

SIS BRME EAICERME A ~ BAFHRIEFREZERNE - 1P
FAELRAREAN Y » ARAREASREZAZEBR P » A THS
FRAEE HFARERIREAZA o

3.1 ETEEZERA M ZAEER

1. BFAERERBH R AREBRERK - REKREERRARG P KBRTABE L
B B6 A1 /B A 2 ik HLFAR/JAR 25 M8k C X ARKEALSLE ©(2.2.1,2.3.2.1,2.4.2,
2.4.4)

2. HMAEHIRES B A MM ERREMRZ IR LR E R R ER  GRE
B B RATFMA/BBEFMPZ0EE (Note) ~ & (CAUTION) A #E4
(WARNING) % » RERBIFELRBEZIHELE 0 (23.3)

3. MALAL B § R AME KR E SIS TRk A& 12 RAL A8 B F 47 R
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BRF BRMUBABEZRTFPH [ HEEHKRKEHNTEY ) ZRT o
(2.3.2.3)

4, GWERR [ FHEHZEEH D) ARBEREFRKRZIHNL - (23.22)

5. MALK B B2 BT A8 8 [ B TG F 5505 I T 558 T MW F B
MEE) Z R ERKRA D BHZERBRRNESRE 2 (23.2.3)

6. MACLL B RAL A A ARBE ERKKA  BARETHRABRRAIIRESE »
RABATEE TREMAKETEFEF] 28E 2 (2324.1)

7. GMEN [ FIE B JFAEELRH KRG R 2R KRR - (2.3.24.2)

8. I A WATREFRES » LA FERE 7E TREFRERE | 1
ﬁﬁ@ﬁﬁ%°@%%%%%%%ﬁﬁiﬁ@ﬁaﬁ%%ﬁﬁ@ﬁ&ﬁ’%%

PR E M T I REFT R - (23242)

9. XA M AN 25 48 > ARIKEE R PRI 4938 e 100 counts » A AR ER MY 10 E/
B e (24.1)

10. %1 RMHTRKAGEH MR » ZHTRINA RKBEZARE - (242)

11. BEERIPBLAT 4 548 » FKE R ERTERE 158 2/0F » [A &3 500
counts * B FFFE Fb iR IR IR 64% © (2.4.2)

12. EFRAHAE 10D BELAOLFEHORERRAT# - LFEMEEZ
MG BAREB T RS «c A BRBBLAT > BRI TR BB TS
Ak 40% © (2.4.4)

3.2 R A M ZHEE R,

1. MEREFTCERIFRMBIEXRATADEE T 68 5% FLI1SO
HERE » RBBEET 9° Co PEEBRMKGHAEHEZFEABHRE R
TAHF O FLISO & Z B/ B ETARIE » 887 6 % B FL180 Ak &
C-(1.73,1.7.4)

2. BEME o RAEE R A T ERQIEARA A B E TR F A

\ﬂ
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ZRREZE (FL2S0 A L) ZMBEFLERATBRAR A S ERATARNE > #
Fid R A ATR 42/72 R4 - (2.2.3)
3.ATR BB R TR RACLLE » REF [RAULEHE |- (2.3.4.1)

4. ATR X KA T MABIET M At Es Pz T&EL ] & T
Mez) FELFE - (2.3.52)

5. BN ERERZ TREMAK] BN /AR EL 248 2B RMRA
B iR B AR B - (2.3.2.5)
6. RE AFIRET » THBERBEMEZIRRBREH AL - (23.2.5)

7. EATR 72 B8 R TR ERETESIE R F 3 BB EE s MABT
A3 b 500 counts * L X BT R B A T FLRENRNKE - (24.1)

8. AR AL 0131 BFFA4L 8 BAR K RALHMBA | 2 F B K E: 8 8FkK A3
DEBEBERKRETAGEEDE I RKEE - (24.4)

9. KB RGNS EF 3 CARR B ARG DL BB B A5k oMk fm Ak Sk
KAG o 2B AT SR Z AT KAR B A LA A AR R R E Ak 0 R EE
B R KRE RAAR KT ROFE - (2.5.1)

10, R EL 28 BHEF  PARTLERKRERMETBZBERETERKE LT » A
HhipELEZGRRARBRAHZ ER (252)

33 HrHAEHEL

1. SLF I RACE B A EAS R - (2.1)

2. GMRALL BIR P ERE RAENEA SBAHER - (2.1)

3, GMARMEBEEFRN 72 A IERKELET ;s REEATLEFREL
B o 2B A N SHREY S BHEVE - (2.1)

4. WISk > FREA R RS U S R E RAVER B A2
FZER - BEBBETARRFNAMBEN - RIBAL - BHRRG /R
ABFZAMEMETE © (1.69.1 7 1.6.9.3)
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5. MR ERTFHEARMLEA - (2.1)

6. HBERBETE BLGR T ERBEKIGHNG 0 EHEBALNORMRAET
#oe(1.7.4)

7. ATR 72 2 M T8 B AR ¥ A B AR 4% 4L 45 18 » /A ccumulation of ice on the propeller
spinner farther aft than normally observed | T~ %) #4T © (2.3.2.5)

8. GMERE T CEMI T AU B E R ATAB B AR B R RATALERF =
R AL HAEERETHETRAAA FE A LA KREAAZ T P B R
ITHRAZE T  FEERLEARARTMERERG o T E B KSZEAL
BTG LEBERKER A PRMEBERARAEIERFERAKZIE T &
BRIk B BB B B A BT AR A A AR 0 (22)

9.CM-1 ZHABFAEBAMATIIT  BRRAMEETER X - (2342)

T e
10, ZHRAEXDIBRERKERTHMERE - BFARY - AR ELHEH - BH
1% B B BB © (2.4.3)

11 ZFEBRESLEARERINEERT AL EFABELE 200X300RZ
ko (2.6)

12. M Kdmig ¥ ks e T LR A28 90° - (2.6.1)
13. MG R EEX R K@ IEE - (26.1)

14, ABREBREBREZZERRKIGEA L » FTA RBARFARIEE K@ AT
ZRBAMBE - (2.62)

I

15. KRBl 86 % 8 Al » AT B HE st FMA W AT AR ~ T 451E
EhRHEREFRFIREIARAKRLE (1.69.2,1.6.10,1.6.11,2.7.1,2.7.2)
16. FAE BZ FR00 Mt B A MM A LR B H 1 AE 2 LK 68 )

B8 AR B RKRIEZ RALLS - (2.8)
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AEGARE 92 5 1 A 24 BHE A &HIE ASC- IFSB- 03-01- 001 [ FH A &M F
Macild | LPREBFALT !

HERPTA I B A B AR A AR A INGGRAL AR L% B B A B RE AR &
A& TARK ) TR 2R B AN o Rtk B8 B #HAKRRELZ IR o

4.1.2 o e )
BB AL A ]

. THEAHB TP S ETFMZEEZLS  BAIFTUARERMEERE R
¥,) 24 % o -.ASC-ASR-05-04-001

PP = o 5] B

EA93F 9 H 25 AR mtatssT #2410 A 12 B 24 24% - A4 10
A JRAR B o

2. B RES BAERG H R BB RAETHAGERAME K -ASC-ASR-05-04-002

BN BB

BEE A0k B AT o

3. A EER BH@SA - RARINRALRIIITEE T » AR ER
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The BEA appreciates the invitation extended to it by the ASC, as required by Annex
13 to the Convention on International Civil Aviation, to comment on the Draft Final
Report on the accident to Flight GE 791 on December 21, 2002. This will serve as the
BEA's Comments on that Draft Final Report, along with the BEA Contribution dated
July 21, 2004 ("Study of weather conditions with associated procedures in use and their
interaction on the management of the flight as a contribution to the ASC Investigation"),
which is also the basis of the attached comments. We understand that the Board, as
required by Section 6.9 of Annex 13, will either amend the Draft Final Report to include
the substance of these Comments, or append these comments to the Final Report.

First of all, the BEA wishes to express its thanks to the ASC for its total
participation in the investigation, the factual data collection and elaboration of facts, as
well as the analysis phase, findings determination and writing of recommendations. This
has led to significant agreement between our two investigative Authorities on facts,
analysis and accident causes, as well as the safety recommendations to be properly taken
into account by all the parties in the aviation community.

I understand that the official language of the Final Report will be Chinese. Thus the
BEA is aware that slight differences could be perceptible between the meaning of certain
words in English and in Chinese. This is the reason why some of the BEA's comments or
remarks could appear to the ASC as non relevant. However, in such cases and before
considering these comments or remarks as non relevant, the BEA wishes to ask the ASC
to verify as clearly as possible meaning of the English wording which was chosen in its
Draft final report.

Our comments address mainly two points.

The first one concerns the efficiency of the crew who identified the ice accretion,
did not react and did not apply the correct and complete procedure.

The second one concerns the meteorological aspect in regard the geographical
position of the country. In this region, icing is not in fact considered as a daily concern or
anxiety. But in the winter season, between FL.100 and FL200, it is always present.

Thank you once more for your confidence and please accept my best regards,
Accredited representative

COMMENTS ON THE PART 1: FACTUAL INFORMATION

""1.1 History of Flight"
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In quoted CVR excerpt use the wording of the Appendix 9 (CVR transcript).
""1.9 Communications"'

As expressed -very briefly- during TRM 2, there were "known difficulties with ...
external communications": Radio garble was long enough, from 17:25:30 to 17:31:21, to
disturb the crew and to delay their radio contact with ATC.

That phase of flight including partial radio contacts between ATC and other flights,
changes of frequency and conversation not related to the flight, could also be interesting
to be analysed in part 2. The flow of crew conversation and the long periods of crew
silence show that they were overloaded by the situation.

""1.17 Organizational and Management information"
".. 1.17.1.3.2 Standard Training Department'"
In the last but one paragraph: "... Taiwan is located in subtropical zone with low

possibility of icing...". Indeed, even if Taiwan is located in a subtropical zone, to assume
that there is a "low possibility of icing" is not true, in altitude because :

1- within one month of year 2002 there were two cases of severe icing conditions
which were encountered by flight crews of the only ATR fleet;

2- within every subtropical area, in winter season, particularly in this zone
characterised by a frequent struggle between cold and dry air masses from the
Sino-Siberian continent and warm and wet air masses from the western Pacific
Ocean: above flight level 100 and especially between FL 100 and FL 200, there
is a high possibility and even occurrences of severe icing conditions.

'"1.18 Additional Information"
"... 1.18.3.1 A Summary of interview with Dispatcher'':

Second paragraph: "The SOC operating manual stipulates that all pilots have to
report to SOC." . There are also quotations of the operations manual.

According to the meaning of that excerpts, the attendance of the captain on time at
the SOC seems to be mandatory. Since he did not attend, this should appear in the
findings.

Secondly, there is no analysis about that flaw. In order to inform flight crews and
every Personnel involved in flight preparation to be present on time and aware of the
importance of their task.

COMMENTS ON THE PART 2: ANALYSIS

2.2 Weather Information"
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Several "Definitions" are reported.

Since new proposal of definitions are under discussion and even adopted in daily
operations:

- cf the BEA Contribution to the ASC Investigation (July 21, 2004): "7.1 General
procedures requirements and new JAA-FAA plans";

- cf Meteorological Information data Link Study group, 7th Meeting, Montreal
August 26-29, 2003 (report 31/7/03).

It would be useful to quote this definition also.

In this chapter link between paragraph 2.2.2 and "2.2.3, Weather information given
to the crew " does not exist.

'"2.3 Flight Operation"
"... 2.3.2.1 Conditions of Potential Severe Icing"

Second paragraph: "The FDR had no Static Air Temperature (SAT) parameter
record"”. Right, only the TAT was recorded, (Please cancel this part :"because TNA
Company did not choose that option, which was also offered").

It should be added that the crew had the opportunity to know the SAT by manually
switching the TAT button. At 17 h 33 min 32, just after the crew visualised the ice
covering the side windows, the captain switched the TAT button and directly read the
SAT: -12° C (see Appendix 9, CVR transcript). That action should be reported and
analysed, just as all the captain's remark ("There's not enough moisture outside, minus
twelve degrees"), of which the meaning is interesting, considering the weather conditions
in flight at that time.

"... 2.3.2.3 Flight Crew's Situational Awareness"

In this paragraph, it would have been interesting to point out that the crew was not
aware of "normal procedures" as well as "emergency procedures" and that their attention
was only drawn by aural warnings in the cockpit. Even visual information or warnings
did not draw their attention (rapid growing of ice accretion on the IEP, amber, blue and
green lights on the panel). An analysis about the information given by these devices is
proposed in our contribution 8 "6. ATR aircraft icing protection devices" and
"Appendix 12" and "Appendix13").

.. 2.3.2.4.2 Unusual Attitudes Recovery'"
The rudder is not designed to function properly outside of the flight envelope and it
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should be added that the recovery procedures do not include use of the rudder. The
recovery procedures are detailed in :

- AFM 4.05.05 page6 (SEP 99), AFM 4.05.05 page 5 (SEP 03)
- FCOM 2.04.05 page9 (JUL 00), FCOM 2.04.05 page9 (SEP 03)
- QRH 1.09 (JUL 00), QRH 1.09 (SEP 03).

Those procedures should be given in the report.

... 2.3.2.5 Severe Icing detection Equipment" ( Please cancel "'turboprop"’)

In the sentence :"There was not any detection of warning......on this type of aircraft
" change the end in : "on any type of turboprop aircraft". Note that ice detection devices
are only advisory. The main cues to identify a severe icing are the ice accreting the
unheated forward side windows and the ice rapidly growing on the IEP (lighted at night)
up to a huge chunk. The crew observed both cues. Would you add also with the cues :
the speed decay and the decrease of rate of climb

""... 2.3.4.2 Flight crew Reporting procedures'"

As seen above, the captain did not join the SOC. So, the flight file was not studied
by both pilots together. This may have contributed to the accident.

""... 2.3.5.1 Enhancing warning and Memory Items about severe Icing"’

Any non appliance of an emergency procedure, "can result in injury or loss of life".
It's true for any of aircraft (piston, turboprop, jet...).

"... 2.3.5.2 Compilation of Special Remarks"’

Note that multiplication of notes and warning remarks, repeated all over the
documentation, may decrease the clarity of this documentation all over by overloading
the procedure. They should not replace basic airmanship.

To improve the understanding of the procedures, wished by the ASC, the DGAC
and ATR emitted a new AD (No F-1999-015-040 R2,December 10, 2003) concerning
the AFM and ATR updated emergency procedures of AFM, FCOM and QRH (see above
§ 2.3.2.4.2) approved by DGAC.

'"2.4 Performance and Flight Dynamic of the flight in Ice accretion"
""... 2.4.1 Analysis of Previous ATR 42/72 Incidents/Accidents"

Regarding the first reported event (Roselawn), we suggest to rephrase the second
sentence as follow : modify please the "low AOA"
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"During holding and beginning of descent phase, from 10,000 feet, the aircraft was
flying at flaps extended 15 degrees in severe icing conditions, airframe de-icing
equipment activated for 25 minutes. Because of flaps extended, with a low AOA,
airframe icing only caused a drag increase of about 40 counts. When they began to
descent the flight crew retracted the flaps to 0 degrees. An air stream separation due to a
ridge of ice, which accreted behind the boots while the aircraft was flying at flaps 15,
induced an aileron hinge moment reversal”.

'"2.5 Icing Detection System and Stall warning System"’
""... 2.5.2 Stall Warning System and Low-Speed Alert"”

8 3 describes a situation which is out of the certification envelope. No warning
system is implemented to be used outside of the certification envelope. An alert system
is efficient when the aircraft is reaching a beginning of graded situation as designed . In
this event, the procedures had not been applied neither before the degradation, nor after
and the crew did not monitor the situation.

The aircraft was very largely ice polluted before reaching the critic AOA which
activates the stick shaker. The warning reacted indeed when the AOA reached the critic
value but the aircraft was already stalled.

'"2.8 The Anomaly of Non-Recorded Tracks'"

Change "Aircraft Accident Investigation Board (AAIB British)" into "Air Accident
Investigation Branch".

COMMENTS ON THE PART 3: CONCLUSION

"Findings Related to Probable Causes"

In the chapter 2.3.2.4, it had been shown during the simulated checks within ATR
with participation of ASC and BEA investigators, that the recovery is always possible.
The study of all others events show that the procedure has been always efficient. So, the
finding 12 is not relevant.

On finding 15, The sentence should begin with :"During the four minutes up to the

auto pilot disengaged,...." In spite of "Four minutes prior..".

"Findings Related to Risk'"

The finding 3 should be deleted. This is not addressed as such in the report and
icing situation handling is basic airmanship.
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In the finding 4, "...on this type of aircraft..” must be changed into : "on any type of
aircraft"

In finding 9, the comment :"However the icing detection... icing severity." The
comment should be amended. The system of alert reacted as requested by the
certification. According to the procedure, the crew role was to monitor the ice accretion
of ice and evaluate continuously the situation and the aircraft speed. Presently, no system
1s able to identify severity of icing.

"Other Findings"
In finding 10, "The aircraft pitch down angle over 90° ...", the right angle is 86~ .

COMMENTS ON THE PART 4: SAFETY RECOMMENDATIONS

'"4.1 Recommendations"'
"... 4.1.2 safety recommendations"’

"... To ATR Aircraft manufacturer"

As seen above, 82.3.2.4.2, severe icing emergency procedures were updated and
memory items were included in September 2003.The recommendation 1 should be
deleted.

As explained above, 8 2.3.5.1, any non compliance to normal and emergency
procedures surely "may result in injury or loss of life". The recommendation 2 is useless
there and should be amended and included in recommendation to the operator in order to
increase crews awareness on the risks due to icing.

"... To Civil Aeronautics administration"

Different optional FDR parameters were not, and are not still, included in the
choice made by TNA to fit its ATR aircrafts, particularly parameters directly linked to
the flight environment or attitude (Cancel please : Mach number, SAT an others) (all
regarding the icing).

I suggest that the ASC may recommend or suggest to the CAA to discuss with TNA,
as well as others Taiwanese companies, about selected parameters on
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