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The sole objective of the investigation of an accident or incident shall be
the prevention of accidents and incidents. It is not the purpose of this

activity to apportion blame or liability.



rEZVW



& 42

AR107 & 37 ISP @z 1 EFRipg Aad (1T F”g%za;g;rf@;}

£ ) — 2% ASTRA SPX 4|4 » WE1ER% % =508 B-20001 » »+ 1726 fF A

17 &ﬁ%%(JTﬁﬁiﬂ%%DL%,@ﬁwaRaumB%a,ﬁ

Bl H335 e izqbo 8 13 2 RIERA L 1A 2P fivh 24

EP AL EERALNERAG A ERLERE AR LR
ez ERA -

al

#

B ETELS EUe R £ 5000 3 7,000 R FF 8B R BRI
AF o FEERERZEALE T F LRI o FL B ERESL T e d A
THE ALY 36 B & BTk L (instrument landing system ILS)

e FARE R R R E RTINS kX EE B E 20,700 B 0 Hh

¥y 44 ik B (landing reference speed, Vrpr) 5 133 L/PF ~ i&3¢ B
(approach speed, Vapp) & 143 2/pF > ¢t Al L # H (flap) 40 ~ 4 F (slat)

% o

Esupie? o LM A ¥ 185826 At T F AT BY - B T
#7y ~ TIAS & 7 #, > &lE® R P~ % w4 @ Troger check; ~ check
normal ; ; % PF2 % & % 6,400 == -~ ipm 3 ik 5 240 2 /P - 1905:58 P - i
AL FET B E R > 224 ok v 020 B - b i 652 /pF 5 1907:56 pF 0 &
ERAL=E7: T FFRBAEF I, pERAEYR ¢ roger — =
- o PEBRARFLT ngwwﬁi E o EBZBRY
2,100 = ~dp 7 7 i# X 124 L pEe it ﬁ £+ 1909:04 pFet e4T okay runway
insight landing ; > & % 1909:29 Ei‘ﬁag BER WM EMNTER AR
8 W G 2T &Lk s (ground proximity warning system, GPWS ) 53¢
Y B & 2807 1 170 2 P 1) 6 = (glideslope | 34 E L > BlE &
Ragered s T M7 > BB F24pm 78945 1322 /pF 1 128 72/
B o

'



1910:03 p# > 3804 ¥ 193536 593 F e > dp 7 S 12372 /pF ~ £ 2

WA 2199 RYGIRB IR ERIES > FrRE R4 E ER 780 r ~
Mﬁﬂwﬁ PlA0 W e R FREPPFFIEBEY oRE ISR L &
Hor BaE 2 1) 0 2 3 .93 1910:12 BF ~ §E3ES i 57 2,430 R A i G o
PEBFRI BN I L ERAG AT T Y R,
RlERAMTHR: TE, o

Vb G LB R IERN S 25 2% 0 00 3125 W AE
’%*F‘9+W5¢ﬁ$%$wﬁ’v“¢msﬁ&W§m\ﬂwm
ARG s RE e AR e

\

=1

“;’E.\*

i&x#lﬁpé’bﬁyﬁf"’]}ﬁrﬁgaw-‘ff A0
€G3 218l4 8 g A2 BA K AT .

R FARBFZB L2 REARD9F 135 d 9N 3o
i }_?wzﬁg,@é AT AN A2 D N o LA A
AEZPH () o4 FRERL 2L R § > Gulfstream & 48 Wig i > 2

WRMAT g o 2 émﬁa 1ERPF AP o

AEE TAAML TR 2107 & 112 22 > kARAE 107 £ 11 °

275@@%@‘ 3L f ¢&kV T ﬂme@w%%@(ﬁ)ﬁwhi,

ERERMARLE  RAHEL108 &1 BpEELTEN TELE ¢
RBRUESE 108828 27T P FF B HIFL

AEABBEFLET TR AT RPN EHREF 14
B Bk A 1098 0 4o T At o

2 RAFER

PR EFIMZALER

Tl Fpt R ¢ o MR SRR Y oM 1SR L b 2o



ﬁ iﬁﬁg%fﬂ Cl o BRZBNES

BR%GTHZAEER

1 ZS e asd MotEe £33 R 0 g2 afnT ,Jﬁ‘ﬂlg b
7§ % = [ glideslope | 3% 5 &% £ 38
TSI E 2 RTE TR A2 TREL o

2. FBEAE > RAE R ARDRRE R RE > URFAILEFE T o0 F
GERSES EE N ER 2 s N e R AL K

3. Pk SeHER FIER
(L 5) 28T 10/ 2% - X
FRATR o

4. Fippaup it p d o XA ARz kR 2 T g
WHE L IR 2 R AR o

5, e RoHATRAZERKR AR TRy EIFA 0 A BHE T
RIVHABETEAL G ZHAEFN AT L B R
T2 ES 3 SHAF R R ERE T AR R
SRSV SRR R S RSN ET L T R RN

@%,uﬁﬁﬁﬁﬁﬁﬁ“;ﬁ%ﬁ@% PR R EHER 0 B
3 ¥
- %

Pt
~
o
:;
(\x

T
(i
)

i

=y
[

-
- R

y 1
ir
g
il
Pt

FEbe { M 25 @ R ot - R A B

FReEEE BT AR B ﬁ A f ERLE B L
-+ «ﬁ"i’?‘?/’ 6Bl = /PR A di T FEA R i o
7. iﬁ?ﬁiﬁ%iéﬂﬁﬁﬁéiﬁw*ﬁiéﬂﬁ%%ﬁﬁ%,%ﬁ

B R A @B E G g oo H oy p AE R ARSI R e G

Vi



8.

9.

PR pAFRAT I REAELRAARY AT RAFRAIM E

B0 002 K2 ABE A 5 4

B P AR EZET T AE Y 2 RIS IR AR R R T

FREE PR BIT MRS RS2 32 ok 2 LY

pPAERGAT UL 2RAMP ARG AR BRI E R R

REBHLHEAPPRESEEL L pAFREEH VR EF

By Fhe g o

A F BRI T G AP SR TERAEZFT > ¢3S
PEE RS FREIFARGFER S Fr B ER Y

BRFLAUS 2 HARE R R AR TR G R 0 T F) d A WA
- 1

cIE B P Ak LG orz & > F A AT

-

-

' BEER

1.

2.

3.

4.

iﬁﬁﬂﬁﬁ@ﬁ%??ﬁA R GRS AR
TR AR LRI PR R BRBEFF Y G AP

Wanle B4k (T A2 EP 2P FE -

gﬂ%%ﬂiﬁﬁ\ SHF 2 RFTIET PRS- F LR F RN

=
&
@
(w.
=i
?{.\\
fav
a\‘
M

A

BEZAS R P 0 PR R EE L AWOS £3T 36 a3 5 s e
&2‘$@iﬁﬂ&ﬁﬁioizﬁwﬁ PO A I S e R
FF1R AN

iﬁ%ifﬁﬁﬁﬁégiﬁkﬁ“ 1R BT S e
FITAPM AN T Z AT P ER o TS T2 s o (T M
SRR B ETTE R Y -

gg%ﬁ%@ﬁﬁmﬁ’%%@gﬁﬁ«ﬁﬁ%’%miﬁgﬁﬁﬁﬁ
WIS EL ok fkEB RS HFREAEZERBHB LI

Vil



- " RE®SHZIERPF LT

BT H AT B R TR RS e Bl o 2 el
2 EF S Eirer 2 5 %2 - (ASC-ASR-19-02-001)

AT G 2 E I NN A RRE RN R R

TR R TS KR R A ER

B i) A2 < o (ASC-ASR-19-02-002)

T2V sd  FRFRRARDE D REG 2 B i RFa

DR A gAY s R T i 2 b ' o (ASC-ASR-19-02-003 )

ﬁmvﬁwvﬁ‘@?ﬁNﬁauﬁi FM AR R VAR i 2 S

R R oongd o R EAFIERGRES R P RN R FNE

% % 3L - (ASC-ASR-19-02-004 )

WALT g0t p ABRITE 2 FEERE I eI E R p AR

R AT el ) HEEBERIE A S A H S B eR G 4R

Foodr; Mz g AEREE2 FARE o (ASC-ASR-19-02-005)

AR T g b fanle B 3R e Srd T2 BT A Bl 2 2 (8 i dp B T AT

B o ( ASC-ASR-19-02-006)

o N RIS B

1.

2.

g s o F s o RARE R B PR w RREDA R 4 2 H R
iy 2 B T3 5 R AT - (ASC-ASR-19-02-007 )

FHED P #2778 ) s e 2 fae [ RiTe &3
R A s v s F 8 2 b 'k o (ASC-ASR-19-02-008 )

de 5g g;e;;g oo @ 2 PBEUER s p A 7%‘7';?,%-7%"% s ik B TR A
B~ ASAL L Z BB IR & 2 F R S fe 2
L@f’?;{%&ﬁ%}[? CERAFTRERAR R G ARFRG BRI -

( ASC-ASR-19-02-009 )

= ~ % Gulfstream 48 %32 &

viii



1. s> ASTRA SPX A% 4 7 7 %5 & 8 7 2 Jk (EA2 A & 45 51 -
( ASC-ASR-19-02-010)



FHBEBRME o Xviii
FLRE B B 1

Ll FEETITAE oo et ee e et e et e ettt 1
12 A BB Z oo 3
1.3 507 BAE T iR s 4
14 BB 40T BT s 4
15 A B FHL e 4
151 BB E S e 4
L5011 T E BB oo 5

1512 BIE B B oo 6

152 E®BE T id 72 ] BFEH 7
1521 T E BB coooeeoececeeeeeeeeereees e 7

1522 BIE B B oo 8

1.6 $57 BB L e 9
1.6.1 427 BEFE A R T e 9
1.6.2 M2 T3 i, 10
1.63 BB AT E L L 10
1.6.3.1 B3R % Koo 10

1.6.3.2 PUEFECL S s 11

164 FEBETHF s 12

L7 3 F T s 14
171 % F B e 14



1.8 B3 v HEEAZE 35 oo 19
1.9 3L 2 e 20
RO 2 OO 20
T O B R o 20
1102 F2H BB oo 22
O R R T . O 24
SO R . 24

1121 0% BHRAF T v 28
1122 REEPIF

ORI e 31

L14 X5 e 31

117 B30 H TL s 32
11701 552 2 BEE L oo 32
1172 BHERE D RES T I 33
L17.3 S BB E s 35
1174 R EE FUE T TR oo 37

L8 H 8 B2 oo eeeess s 38
1181 AU TARBE T8 R F oo 38

TR U0 B = S Y 39
1.18.1.2 ASTRA SPX 7] $ el f#0E B 40
1.18.1.3 ASTRA SPX A # - 28 (T £ 2B oo, 42
1.18.1.4 ASTRA SPX A ¥ fid %% S8 i, 44

Xi



23

2.4

L1822 7 T FuZ i cooeeeeeeeeeeeeeeee e e et 45
1.182.1 % ¥ 4.2
L1822 M B dng 2 744 € 7 7 A2 d Ak RA...

1183  FXAE & o 49

L1831 T M B oo, 49
L1832 BIE M B oo 55
11833 i3 2 P HEFHE R B oo, 60
1183433 2 P HUE L F oo, 62
118353 2 P HF L F oo, 63
1.183.6 X #ih f F 2 H 2P 2 1 EHR AR e, 65

1184 T 12 F oo 66

PEIE et 68
ST I NI 5 S 68
221 i Ba@ B TEAB B % B, 68
222 FEBRIAETT ETE s 68
BERUE T oottt 70
2301 B E R s 70
232 FF H T ARTTALE s 71
233 FEFLEH s 73
234 JEE ST e 75
235 HEEITEEIZ R e 76
236 EBEaHEA R EL B AT e, 77
BRI E T s 78
241 EI2P A ARBRIEFENT e, 78
242 B (Tpc . ~ LT 2 EARE IR F 80
243 3THEEE T s 80

Xii



30 BF R EFFHMZALZER
32 BRh%GFMZALER
33 BB BB o
$4F HELIZEER o
4.1 FTLIEIR
42 ¢ RFNEBEY 2RI HE
421 gEEz 1 EMGRG LS

Wl REGFE EEEY P

2 BN FBRIATREA TR E RS

Xiii



. 1.18-

12-1 A B 7 2 oo eeesssssesss s 4
1.5-1 B R A R TR oo 5
e R N 9
S o A 10
1.6-3 9 F T 7% oo 14

[S—"

R
4=

[

3

Tt

Xiv



N}

A

XV



W P &

Bl L1-1 E & E R IE G 2 FU s 3

Bl 1.6-1 0328 5 5677 B oo 11
B 1.62 1 $HE 2 2R PFD 28 Bl 12
Bl 1.63 B S @70 BHUR (T3 E oo 13
B 17-1 2000 B 35 555 G % 5 A 4 B oooooroosseeseosecrssseesses s 15
B 172 1910 B i h SR T Bl e 16
173 1910 B8 * 80 F 5 3 2% 5 B oo 16
Bl 174 F 52PE R 2000 P52 B F % § ooovvoseoeosoessoesssesssessnen 17
B 1.7-5 AWOS 2 B 5 B ooooooeesoeesoessoessoeesoessoessoes oo 18
Bl 1.7-6 AWOS B % B 3 coooooeooesoessoessoessoes oo 19
B 177 AWOS # 8 B oo eoesoes oo 19
B 110-1 & # 455 B] oo 21
B 1.10-2 & ¢ 455 36 523 2 0] 2 iF F AT Bl oo 22
B 1.10-3 4 ¢ #5350 F (107227 60 ) e 23
B 1.10-4 4 ¢ #3558 Fub ) (10723 % 19 ) cn 24
B 1.11-1 FDR £3058 Bl (3 50500) oo 26
B 1112 FDR £808 Bl CGEHFEE) oo 26
Bl 1.11-3FDR %88 B (@ 2 ) i, 27
Bl 1114 08 T T 5 S Bl oo 28
Bl 1.11-5 48 3 iE % 4% FDR S8 B % 1 Bl oo 28
B 112-1 2 388580 B9 % L3 B oo 29
B 1122 B95E F T 2 %57 oo 30
B 1123 1 914F 6 2 257 8 £ 82 B 8% oo 30
B 1.12-4 -8 ] ~ 57 REZ XA CVRE) 2 2 B Fon. 31
B 117155 5 2 2 B 0F A B 33
Bl LI72 0 AR ES - B4 E2 HAE 2R AT o 36
B LI7-3 0 ABRY - sih b2 L8 B S AP 37

XVi



XVii



ADC
AFM
ALT
AOA
AWOS
CRM
CVR

EADI
EFIS
ERA

FDR
FMS
FOM
GPWS
IAS
ILS
MAC
MSTS
PF
PFD
PM
QRH
SOPs
Varp

Vso

E2 mBHEH 4

air data computer

airplane flight manual

altitude

angle of attack

automated weather observation system
crew resource management

cockpit voice recorder

electronic attitude direction indicator
electronic flight instrument system
European Regions Airline Association

flight data recorder

flight management system

flight operations manual

ground proximity warning system
indicated airspeed

instrument landing system

mean aerodynamic chord

multi sensor tracking system
pilot flying

primary flight display

pilot monitoring

quick reference handbook
standard operating procedure
approach speed

landing reference speed

stall speed at landing configuration

XVviii

Sl gL p

we o

w3
T oI
£
IS

LR
o G FY A T o F 3R h s

il
(TR . S

£

T
= % S R Ry
¢
N
R

b ook ok
R
A

S W P
=
> \\\?{r (;q.\.

il
PR
W

T
(=i
(=i
W



N}

A

XiX



®lE FRFEH

11 RaEE

ARI07 &£ 3% 15p > 3@y 1 ¥ AP (T Gz
7 ) - % ASTRASPX A > W& 1%R352 & 2508 B-20001 > >+ 1726 p&'p
F0FAHBSE (T AL ¢ ) A2 0 FE T L RCR-342P % > 4
FHmELH-33S a3 2 RIERE L 1A 2P ivR 2 4
E4 AP EREENERIGIAETHITERE (pilotflying, PF) > &l
ERRLNERIZLAEIZIERE (pilot monitoring, PM ) -

‘;Aﬁwﬁa PALE 5 Eae B L3 5,000 = 1 7,000 < S E B R
TFOFERRELZAALE I Ll FAFTBY EREH e d M
THE ALY ;ﬁ- 36 A R EE R kA (mstrument landing system, ILS )
EHo PMERIFREF REHBTEHAPB 2 5 Fr B E 20,700 5 0
¥ x4 4 ik B (landing reference speed, Vrer ) w133 R /pF s B R

(approach speed, Vapp #) % 143 52 /pF » ¢k 3] 2 4# & (flap) 40 ~ 2. ¥ (slat)

AT o

EfaE A o EERE ¥ 185826 A (T BASBF - 2 7 H

7 ~TIASSY 72 #0 B E B R A B w4k 1T roger check (~" check normal |
E P2 R R K 6,400 5% ~ 37 % i K 240 L/F o 1905:58 FF 0 K 54 5
Ve s Ak e 020 B ~ b iR 6 L/PF 1907:56]:7??’_1_ R LS
Foom U F EERI T

Ferr BER R WAL D Troger — = 2 - — o o
4 J«I—‘“::\:]flrz{//itmg_/,_ﬁ‘fJ,f&‘;Bﬂ—?\rg)ijzl()()c{ fam 2

! AL R 0 AR R AR E LA AR (UTCHS /| P ) ¥ B8RS4 5 € T ARE B %
( multi sensor tracking system, MSTS ) z_ pFfF 5 s % -

LAY @ *I‘Ij‘i .k =S 7

VREF % 5 MU B A R SOR PR 0 L 13 RN R IR AL AT E

Varp » VAPP:VREF-H'},_E R (Aoh /o s ok~ P B PR SRR RS )

TAS - Indicated airspeed (457 Z & ) e

a A~ w N


http://www.anws.gov.tw/content_edit.php?menu=1769&typeid=1941

] 124 /E_/FE

tE R B £ 1909:04 pEet el okay runway insight  landing >
I3 1909:29 B—*ﬁ’”"fg - S,

MBI T R AL B 6 RTE

4, % % (ground proximity warning system, GPWS ) %3t 3t 3 & 280 < %

2170z Fg I 6 =% rglla’eslopeJ FREL O RERE G
PR EP 2 dpr 3 A 132 /pF 3 128 1 /pF o

etk P W 368 Fh o dpom 2 id 123 /P
e ﬂ? B 2. 19g o IE%EFU}%-”‘ PR
FAE ¢ AR S ] 40 R

1910:03 & >

B

v EE
RSk 0 FIHEBEN RIS E B 780 FR ~ i

W EFHSRPE 2 BEY c AT ISR
iﬁ;r&&alﬁ = ] -3

T

A 53 1910:12 BF - BEHLES IE 57 2,430 =< it i 6 o
PR FRIGNEG DT RERAG AT Ty FRIIH
BIEBRBERM >R T o
W
(4-® 1.1-1) >

2B e BRSNS 25 @
SE PR A

2 ]%\3125t{}%@i£3§‘i
‘)é“

EACS 9+W5/’§'fﬁlﬁgﬂﬁiﬁiﬁalﬁ » AT 1918%/?“?1;{11
Xt PuSdEie 4



363018 £ 1% 4%

- - - 9 .. \
3633895 R A L

B WRLR

Bl 1.1-1 F &85 08 7 5 2 jupn

12 *Ri§3

FRPEERA AR e RE CREREAEDHRFR 24 AT
P A Mt ddcd 12410



2 R I IR T L B S SR IS R|# w2
2 = 0 0 0 0

€ i 0 0 0 0

s i 0 0 0 0

R % 2 0 2

S 2 0 2 0

1.3 2 BT Hm

g BRI 0 L 2 F 0

14 H#IFTHFR

Wy 2 LRl R E R -
15 AR F#
151 ¥®Ex

e A AT 151




#0151 @omf AT A

5 Pl ¥ ®= E|® ¥ = K

M ) g 7

¥ = B & i 59 51

® 0> 2 P p H | am102#7r297p AR 103 & 40 1p

20 A R O W | EpcEmERE BT EHE

® L 3 B | ASTRA SPX, MD-90, ASTRA SPX, DO-228
DASH-8, BE-400

% 2 p B | 2RW102£97 16 p 5 B 103 & 08 ¥ 18 f

7 B+ 8 g | AR107E9 157 % ® 108 & 08 * 17

" R OB 2 OB N PAEE®E PAEE®E

# 3 p B | x®W107E£87 31p 5 @107 29 30 p

B OB & poF ° 16,234 /| B 18 A 3,901 /| p¥ 31 &

F AP B R

753 /] pF 16 ~

423 /) p5 6 A

BT 12 B Y R R

189 /|- pF 26 ~

122 -] pF 11 &

Bif 90 p p K R 33 /| p# 36 & 21 - B 16 A&
B.iT 30 p p Bp R 10 -] p¥ 46 A 11 ] pF 16 A
BT 7T PP URPR 5] 31 A 4] pE 21 A
T 24 ) EFRER 1] B 46 A 4] pE21 A
LU A N

17 -] p& 00 A 17 -] p& 50 A
LS S A T b b

1511 B¥SRA

6
7

1)

r A T2 fApER > 15

R BT B EER

PR IR AR

4

B> 8 s BWRER > WARI02 & 7 PErjgin o4
FPOEARRPASEEER ARG ROT DN 255 5

Ay

¥ (1910pF) 52k

7
RLDE G Py BUARTEFRRANIZ T LA ¥ s TREFPITFEZ R .

5



HE_F o F B B  Aeroplane, Land, Multi-Engine, & % 4% 4% » Instrument Rating
ASTRA SPX, MD-90, DASH-8, BE-400 » £ 7 4wz &+ # R W iz Koy £
T Privileges for operation of radiotelephone on board an aircraft | > *T+# p
2 3rzes 2P NIL ) FEGRP RN 233585 N AR ELEFE
# 4y % (Y-M-D) English Proficient; ICAO L4 Expiry 2020-02-22 | »

TEBAEEN PGS NAEI02E 7P 29 p B 44k ASTRA SPX
AWATERRE 2R RAERSEPN TR TP E PRI R
FHF IR 0 ERER AP RESEL IR TR & 10 7 19 p i iE
BT SRz T B EE A ERE AR 104 E 50 27 pEER
FFERE 2 it T BTk AR ERE S A®106# 97 25
AR RE 2 R T PAE T MR AR E - Tt B
ZERAFPANFE 06 E 81 14 pEAL TP EOT 22 p A ERF
FowTER L T2 (pass ) e

TERAMBEKRAEHLTEERE > WP AR 107 # 2
T 2P B E RSN Zixie s (VA ZA R SE BT Holder shall
wear corrective lenses for near vision. j° % gcis * 4 7 - e 7 27

HRlREE M EL R
1512 BESRE

PEARE B ZEBEFAR AR I3 £ 4T gL F o 3
FPEARUPBFE O ERABCE RIIE DWW 2 T oS
7 # #% Aeroplane, Land, Multi-Engine, % % 4% 4% Instrument Aeroplane
ASTRA SPX, DO-228 £ 7 #*4ez F } ## R 4 iz Kay £ X Privileges for
operation of radiotelephone on board an aircraft » *LH|HF N 2_3x3e 5 T ASTRA
SPXF/O; DO-228F/O > # 3w E N ixie s T aRgT Fid F7E £

it ? (Y-M-D) English Proficient; ICAO L4 Expiry 2018-07-25 , -

BIERABE 271> 3R 103 E 4" 21 p B 44 % ASTRA SPX

6



AWITERRE 220> BHEZFEPN R R E DR R
FRTALR S o E AR A R SRR 0 X E 10 P 24 p il iB
YR BB E SRR R - Tt kg S8 R
SEI106E 27 3P4  FE3I 3 p2AERTH  BTEE
2 T2 (pass),e

PIERAMEGLAELTEERE - P XMBP P LR 107 £ 3
TSP ok E RESSIH PN irie s T RS Z AR L H T Holder shall wear
Feeid ¥ W e N TP RIS DR E

corrective lenses. | °

v
Y &
= £ °

152 BB R F&d 72 | @igd

AE G ERE NP REEE L R EH R R P
P E TRER CTREREE T30 TR A REE ) 2 TR p AR

LEIR s RS L R AR

+
=

B TpER | ity 9T F pER
HB Bk pER E o

2 i o 4ot £ PEAF 2 PR~ ) pE(nap )~

A

¢ BlER G A AT A R
P it EmpPF R YRR -

FPEAE T

B Fz
i HEH AT 5 T

R4 R

IR =S N U mi‘/p AEer

R N R :‘u‘}f?

AL R A B 2t

ﬁ#’%mwéﬁﬁ’%fﬁmﬁM

Vi £

HA R g B

TF o R TR

) F,é:,\ﬁljjﬁa

?ﬁ%ﬁ&

mﬁﬂk’;?**%%m

el B

l‘%aq;%c‘

%Eé}i B

1
2
3.
4| AR A L
5
6
7

G BT T PR pEE

1521 m ¥ SR

gt B R AR E w72 ) PR R

N A N

7



39 129 1 0630 FFA= /& 00730 PF 3 1600 Pt 2 2 34 {7 (7 5c
1 1% 5 2200 PERLE

39 139 1 0630 P4/ 00730 PF 3 1530 Pt 2 @ 4 {7 (7 5
10% 5 2130 PR -

3% 14p @ 0630 FEA= /& 0 0800 PFF4& 2 4R ] » 4 74 ¢ %
B — 4 R E 2 BEaiEas > 2000 pFR
REIET F 4 > 2300 e

39 159 1 0730 PFA= /& » 1300 PFds > @ F 575 1630 pE#Y {7
¥ke T AT 0 1726 PR & ¢ 34 5 1910 pF
EE ¢ PR 4 Ak o

Frcis o E B R BIRE S N A F A R 2 At S T3 AR
A BEAF R BAFEH SRR FRE TR PR
B UHAKREEGEA T o DEREREE Y &7 @R Rme @
FREM LR 0 T T E P RY L RER S IR B R E

1522 ®E=R
YRR E R R o T2 R R AT

3812 ¢ 0630 P4k > 0745 FF 3 1715 P 2 @ 34 {7 (7 5c
1% 5 2200 PFRLEE -

38 13 ¢ 0630 P4k 00745 FF 3 1715 P 2 @ 34 {7 7 5c
1 1F 5 2230 PR -

33 14p 1 0630 prac s 00750 ¥ 3 1710 pF>r 2 7 44 {7 (7 5¢
1% 5 2200 PERRE o

30 150 & 0700 FE4= & 0 1100 prds 2 24 5 5 1110 pFY =
FP S - IR 0 1310 B 47
Az 1545 PR L P 435 1630 PR (745 de



ERR T 0 1726 pFd & ¢ 34 0 1910 PR
A Ry Ao

¥ s iﬁﬁﬂmﬁmb TA“Z\irIE%‘EZQ;‘P"&L%Iﬁ T3 /7’55/75//#
AL ERLF 5—’7féf7"¥f%‘J’ BERAED FhadTagmepgye
B VAT LB FFE e %‘Jﬁﬁﬁ%ﬂ?%ﬂ % 7 pEE R
=3 ;?,fi@gﬁ»m [r%)" ’l];_ﬁ_ﬂ;i?&ﬁ*;l'no

161 sz BLFHFWAITH
Ty BAATHRAIFIARI07E3 Y 149 > 40k 1.6-1 ¢

% 1.6-1 #3 BA AT

i EAATHA

) #| 7 EFAR
o g ® OF 7 5L 4% | B-20001
# A | #%] ASTRA SPX
- | Israel Aerospace Industries / Gulfstream

H @ i P Aerospace ’
4 A & A 119
A ! P # | @8 & 117 22 p
% < | XK &£ 472 23p
i 3 Al F@Eny 1 EWRG P

# Al @Ay 1 XM AP

# O E F % 5L | 106-05-114
o FE F 4 2 op | ARI6 £S5 ' 16 P
A g o | AFI07T £S5 IS P

b % R A/ P ¥ | Ccheck /N R 106 & 12 % 21 p
b5 2tk (s % P | 70:06 P

b fs R o= #ic| 31 =%

Gz Bom o % P fic| 4,530:18 fF

L B MmO B % B 1,764 =

TEBFHEBAATRAFIARIT7E3 7 149 5 354 1.62

9



% 1.6-2 # A A FTA

FRPA AT L
] o2 R OF Honeywell
¥ B/ = ¥ [No. l/Z No. 2/%
7 %] | TFE731-40R-200G TFE731-40R-200G
3 5% | P-113188 P-113187
9l @ p ¥ | R88EG6’ 3R] 88 & 6 °
NEEE
o o 2,059:54 p& 2,059:54 p&
é'“ 'U;f B ;{ 850 = 850 =
Mo v pF i | 4,530:18 4,530:18 p&
@ % i P #ic | 1,766 = 1,766 =

162 &8 T

BT & 3B P EMAB SR PR B RS e
POEARM h ez BF F b AT EW - B g RS REWERF
KAIEP 2 B B g o AR £ 2 BN R R SRR
T EFE A EhiT- e A (Ccheck) %4> BT &4 400 AR
Flesko Tty p & Fnikh (Pre-flightcheck ) @ 4 {7 4 3= ¢ (pitot
tube) % # /R3¢ (static port) 2 *MpELig & > T REFR LA K o

1631 ##B 4%

iz ASTRA SPX 7] # #74 {4+ (airplane flight manual, AFM) 7
37 B ¢ 3o (pitot static system ) 2_ 3P > 2% kid A B A p b2 F kA
ez L4t fo- RIS 150+ § TR T #%(air data computer, ADC )
HETERASFEFR - CAFEFIoV - §#FRILGI 25 ADCHRER
RAEAFER N DAL RRIBREIGY TR/ F AL B
FH/BAMAZFRARPERZRT] Y - B2 2 BRI 4ok Hif ADC £ >0
F - ADC PP BB A~ f Bdp o ok FIT 4 422k 3 £ ADC $R &

10



EREAF TR RIE Y SE/FMA DT T BRI AR R R

HEATED HEATED
STATIC STATIC
R PITOT HEAD (STA 106) (STA 116)
< '\‘
L | OPTIONAL Q o
== FLIGHT DATA ==
M, RECORDER 'l
SIO VALVE SI0 VALVE
{UNDER COPILOT (UNDER COPILOT ~ HEATED UNHEATED
PANEL) PANEL) STATIC STATIC
MANUAL VACUUM DRAIN .
DRAIN CONTROL REGULATOR (STA. 87.15R)
I i I I 1 I 1 —
=
SAFETY 1
VALVE

ADC

#2
DRAIN v DRAIN
AIR SPEED/! (STA. 98.6L) \& {STA. 68.75L)

MACH IND |—
ALTIMETER =i STANDBY ALTIMETER |—] ]
INSTRUMENT
AIR SPEED OUTFLOW VALVE
vacH CABIN ALT (STA. 81.25L) v
I G0 oran
VERT (STA. 98.6R)
SPEED [
COPILOT
INSTRUMENT ALTIMETER CABIN PRESSURE DRAIN
EFIS CONTROLER
AIR SPEED ADG
MACH #1
VERT s Q
PEED
DRAIN S
HEATED HEATED
PILOT STATIC STATIC
INSTRUMENT )
EFIS
) () ()
L PITOT HEAD HEATED UNHEATED
STATIC STATIC
(STA 106) (STA 116)

B 1.6-1 & &R % )|
1632 WwHELRL
AW E R B 'R L P (Gulfstream 100 (including SPX) pilot training
manual ) F B+ $ &2 (miscompare warnings ) it 2. 3P 1§ { G E R

R i 42 #icdy (redundantdata) £ B 423 "L pF > 4 & {4l B (primary
flight display, PFD ) F € &7n - 82 o pbxt i 2 S/ 610 ~ Bl #

11



GELIRPEEEF S X APRI0 0 2B B

XA or o NILHE L ¢ - F Apor . PFD 0 E AR B DA R A S0k
CHE L L R oW 162 HE L SN 2EE ML TS § 0 i

LR R B S R § fadet

FRE AR (ALT) w8 L 2 3P 13 a4 § Tl smi L, o

71 ,ﬁ WU F

SRR - KR éﬁé’%f&rs}i £ P AE - #UH|pF 0 B & PFD %

=
,s\,@:?g LE S ALT > 2 IR FRB ARG F AR AL

_.L

§60 v+ (F @rga;/z:m) Rz fERpE s Bl g A2 ALT | &2
a7 G (IAS) ¥ 2 2 30p 1§ a4 f TR R A L0

AEART - kIRom T FEXI0/E . F A BT L B4 1052
/P5 > Pl PFD % fi k% ¢ 13§ ¢ [IAS -

~ S

168 ALT
— {

ROLL PITCH]

WHI
SV Iz

AN N i<

N 23 3 .

~ -~

N ez

CGO-5116—75—AC-25

B 1.6-2 v 4482 MR PFD = ¥

164 €8T %
GRHR TR R P ET L 0 4 WAeR 1.6-3 2 & 1.6-3 #1F o

12



B o o&HEERME

. y IEFHPER ¢
1 : ASTRA SPX|#3% : B20001 B5P ¢ 17:30
A He 5% B 2 31 4% A2 AEEFR] ¢ 17 # F
' " i R AR B ReACA R T
A Mgk RCMQ | B #4 3t : RCMQ|E % 8k : B KB PREA
A A b b F (LBS) L. R FE b5 A5
foAZEER] ¢ 3400 |AnAZSE & : 590 [BOE W |
i éﬁﬂ?éms*’: 1(2)38 B 8 4 7 e 46 2R
CONT(Holding): 500 e At & P =
15 31\553—}?5 : 0+08| 4% [ 35 26 & SOTAXI 150 B &Y 3% 355 o &
o i EXT 220 | s mE et
EAPAY S SR A
BLK OUT: 093¢ [1/0: 092( [L/D: //t0 BLKIN: /(!9 o o
; 2. & 4 A M
it B |HRER| A B ¥E B B R - ’iﬁ'jé%’é,.ﬁ #
A HE (R HE e 4 25 e 36 3
RCMQ TNN 202 71.4 20 7200 /7)./ ? gt & =B
& b A% 35 3F 4 AL
TNN LIUCH 172 47.9 17| 6800 474.7 b i &
LIUCH |[R-34 097 13.9 5| 67000 {&3,.0 Sy 5 % e
+ HE f- 4 : _Z_/I]\ﬁl#iﬁﬁi
A HALER . 24 1 200 il & - (45°=1000
R-34 LIUCH 277 13.9 5/ 3000 £ (2D &%)
AR LY
LIUCH |TNN 352 47.9 17] 2500 £¢389 A e
TNN RCMQ 022 71.4 20| 2000] 3Ly | R E UK O
, ‘ E3601 500 2 i
14 . } °
N ofasz Blv3b wer 3691 350 1RA Sopl Refp Bot
—>D TENLL /B Dep mittia]l 8le et ‘¥ (013
b (30, |
—RU030 RABE wer PG5y >t LoA ol Rols choll ot odt
184 (o(Y
#, & (PIC) : ' B#R:107/03/15
06/2015 FRM-CAA02-001

B 1.6-3 & i f+ kg (72 3

5B 1.6-3 0 A=t EardkF 2 £ 5 8,000 B Kk b w PR M B S
24 £ 5 5360 B heiE b S w P R 4L B 1300 B o P e s
R FleN B9 L 5,660 B T ikIpA 1630 T AL T2 R
HERYL 16,1548 » e P EH P2 flapd B0 7 REEEEFZ ALY

21,814 % -

13



163 i E T i

FEER LD 16,154 5
A2 H# W 2 7,850 F5
FEA R E 24,004 &
Boxode £ 24,650 #5
oF oA oW B 2,190 &
FEE R AL 21,814 ¢
Bt oE e R E 20,700 &
R A ] 35.67%MAC
MAC: mean aerodynamic chord, 357 § # 4 =&

1.7 % § *“%
1.71 = § y&it

T p2000PF T e G % F A PTRIEE T X F R 1014 7 Mot
v AT Bad P gl DXk (B L7-1)° 12345 1910 pF iz
datErh 2 W (GER 1.7-2) 2 30 By 27 Ew A B GER L7-3) oo
ZHEELEE BB aﬁﬁiﬁiﬂmﬁéifﬁr‘g B % 30,000 3 35,000 < -
w ok 3 A 20-50dBZ; 4 7 #3Z 3 A5 30,000 0 w35 & % 30dBZe

A

F pE R 2000 pF2 B F X § Bl (SIGWX CHART > 8] 1.7-4) &+ £
B FH B AL LR KA 5000 2~ FIEFHF B EFEHR D Z
A% 1,500 % ~ 270 F 35000 % 0 ¥ f LA o L@ MR sy h (1T
AR ) A AT F R P ST EBFF MG AT X F F(AIRMET)
2RFE BT A F F (SIGMET) 40 > 4 ¢ 835 SR R

AIRMET2: 3 #»xps [ 1840 F¥ 3 2100 F¥> 3 & sc L& 3,000 = = 5 & >
FEIF =% N2530 E12130 - N2400 E11900 - N2200 E12030 ® &P > FF » 5%
B

14



E12230

vy T 3 = N : s s , B 22, =3
maE s 278 % FL380» M SA/pFZ2 i R A Bd > RS E o
AGAS IV fl. SEALE W NAUTAL W N
151200UTC MAR.2018 SN o 3w LD
Ll s 5 \ L ! \: ) < s o
EXPLANATORY NOTES : Efmr X i S
~ e af LA J N N N N S
[ M TYPHOON WARNING ¥ AN R _\“ § R CN R0 %0 £ 30 60
e < S NAUTICAL MILES
[SWl STORM WARNING . w % A0
(oW GALE WARNING i £ = . S \

W WARNNG(NEAR CALE} o . O & A0 i
FOG W) WARNING (DENSE FOG) / s . o6, W Fa A
5 b h) L

Fo6 Wl " 703 N Tz LN
AREA AREA NN GUDA, 50
o $ 3/ /40kT } 2 e g
ARCA O POSSIBLE X e S AL e
PCSITION W o
(70% PROBABILITY) e IGH 5 ¢ A
" e = T D, b5y
A - g ) Ak ) z -
£y ;é"' o\\7 i o7 bye {E‘\‘/.Tl ’ 7 7 \nﬂ;;nf -ﬁ's:: PP
3’/ % y A eé g""}'m Jli; B2 oy y
g iay” o
s G Bong, i 2 = 8 P, (5 e f e
e 06‘[ & A =
/ % Y LA o ]
” . P 3
N/ : 7N
%, | %2, // k-4
\\ S a".:% P a \,/‘
\\ Sy -
> s
A S p i zg;\\ _ =7 "
8 —
* v A‘H\ QB‘:" 2 2g_| 1 -7 st & N
~ g PRSI B .
o) \\ -1
~—b— B
0 oy
ASAS  JMH
» e i " 151200UTC WAR.2018
L4 [~
1 T S N o

B 1.7-1 2000 p# & 7+ 3 & % § A 47 ]

15



Jl'
B | ‘17

r

25N

Jl: ,

] 1.7-3 1910 48 * ¥+ 4 F i v ik )

16



ISSUED BY TAIPEI AERONAUTICAL MET. CENTER Y ] Ly W u
SIGWX SFC - FL450 G \ k_:/ B :
FIXED TIME PROGNOSTIC CHART \
VALID TIME 151200 UTC MAR 2018 _ Fl2gg
ISSUED TIME 150500 UTC MAR 2018 f . y A 40N
SYMBOL CB IMPLIES MODERATE OR SEVERE TURBULENCE, ICING AND HAIL. ZBT) ZKPY.
UNITS USED: WIND SPEED IN KNOTS; ALTITUDES IN FLIGHT LEVELS . ZYTL'
oo
0': 050
2, Z3N;
. ZSQD,
=
35N 2ZHee,
21xv, =
oo
5 9~
o
pw ‘nrsor.
~ -
2w, 7 .~
30N ( 4
2ucK, 3 1SoL
‘ zscy, EMBD
m, — CB
L= / 350
§ 015
/\} BKN ROAH,
o ZGKL, ;’
28N . A =" s f B 25N
¢ g
ZGNN, (\ 2066, V e b
3 [ S e . Y [0=150]
e ’ ¢ oL S
208 vus, 2K, EMBD 200
cB
vTec 350 BKN
015 LYR g
g g E g g 85 & 8

B 1.7-4 $ »cpF @ 2000 PF2 BE % % §
172 ¥ & % § gl
Teg pA? B G X F R R SeT

1830 p% : b 010 & > R i 42/pF 5 & L& 2,400 = ® ;fjmﬁ»&?%;
B2 600 % ~ A Z 1,000 = AR ZHE 1200 R~ R 22,500 VR R

18°C» ZBE16°C; B B £ %2 ® 1014 7 to; ABRTFHF—R B EFHL  H

— B R ABTCE2995 AL A e 2 oo

1900 p# © b 010 B - B i 52/PF it L& 2,400 = ¢ 5 ] & 2 F 5
B2 600 ~ A2 1,000 ~ B Z 2500 ;K 18°C &g 17°C 3 &
AL 1014 Fro 5 ARFFF B FRT 0 FL—3 R A BTLE 2996
rpkd A g 25 F K o

17



1909 p¥ : b % 320 B > B i# /FE,EEQEI6002}?;/J~@£?%;
;.,3600»:%;»4*1000‘:’{\@*2500\:'{,,&&180(: &2 17°C; 3 B

AETE 1014 F b ABFEH —REFR A8 R A B LE 2997
kAL e

+ P W p# % BP| % 2(automated weather observation system,
AWOS)K & >t paif & 52 ¢ BT (R E ¥ Bdell 17-5) 2§ 7
2GR R T Bd PR Y B AWOS FIAE ¢ B A A R
TR KEEE S 2 MM R § Ao R 1.7-6 2 B 1.7-7 1oF o

@ 1.7-5 AWOS & % + gt

18



1.8

B4~ WARZL YF

B 1.7-7 AWOS " = &

19

e AWOS N W/S
7 — AWOS S W/S 60
s e AWOS N W/D 20
e AWOS S W/D =
(7]
g5 . 20 5
c L)
= =
3 vAA—— =
o
g , _\_\ b 360 E
Q.
8 x . g
'g Wy v (=)
23 u 340 £
| 2
2 320
1 300
0 I 280
1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915
Local Time
4 ~
B 1.7-6 AWOS L = kb %
0.4 -
€ AWOS S Rain
S
=
-
c
302 -
€
<
£
©
o
0 J
o [22] [(o) [¢)] o n o0 — < N~ o o (o) [e)] o~ n 0] — < ~ o
™M ™M [22] ™ < < < wn n n o o o o — — — o~ o~ o~ o
00 0 00 00 00 0 0 0 o 2} A A O O O O O O O
i i i i i i — i i Ll i i i i i Ll i i i i i
Local Time




19 €&
4P B FRAE o

1.10 Hsk F

1101 zRIAFFH

P BH RS S RCMQ o #3135 665 » 24 4°W (2008) = & %
B 4B Rd 2 | F

WL - R o o 45 18/36 Fa > A ORRREIHe o B £
3,659 2% 6L 2% REMR O RFER CBEFF LR 3,659 2
TN F300 ' o paiE TR S 0.53% 0 4o@ 1.10-1 -

AT 365 202 ¥BEERE L REBI > 4oB) 1,102

20



el
AERODROME CHART

TAICHUNGCINGCYUANGANG
ELEV 665FT ARP: 241554N 1203715E
HOT SF’OT 2 1
B R e 5
Distance from TWY W runway-holding position — ) |
marking to RWY center line is about 380M. '|I -
Please look out for military aircraft movement. GRVA ||| =
|||
I
|
I
|
I
|
I
I
|
1l
]
WE \I'l
(|
||
[l
I'| ™A
||I-§| [
("
||
I
||
I
||
I
(|
I
(!
|
|
—Twe O\ |
|||
1l
||
|
I
|
RVR
N Y |
S T
—Fwe
HOT SPOT 3 ~ Eﬂ"“
EFHM&HHWWEEE& EHE
v via turn ] P T SR T R I YR
ﬁghtquoTWYWB.Donotmisinightaheadom:J WSUM SR - .
marking to RWY center line is about 430M. Please
look out for military aircraft movement,
Ao a0 o
| RADIO APRON COORD of appropriate TWY Center line points LEGEND
ATIS: 127.75MHz Refer to Refer to table on — Holding position
TWR: 18.75  CCK TOWER | xp 95 Taple verso of this chart )
12025 cck GRound| ' © () Hot spot

B 1.10-1 £ ¢ 3R

21



B 1.10-2 4 ¢ #3368 = p) 2 :F F S B

1.10.2 $#uif Rl

£ ¢ gy B alchkip Bd L IR PR EF o B %R
fp s (ICAO) gt 2 38 § 5% B ik Rl R B (grip tester) » 12 FEAE S i
PUA P33 3508 s pEE 65 28 pEE 95 28 /] pF i’a&aiﬁpﬁiﬁ’i
1 2B ke iFfipl > § E- 34 Rz BT omi 024 (g
22/ pF) & 043 (Eréw 65 = L[] pE) 5 MH o RIERE B2 TR PeiL
L4 Zgw s 2 (NOTAM) 1k i '_ﬁas.ﬁ”?“ RFET iy,
a1 R g‘f;w% FiednA it s FE- 3 A REZ BEGETD
& # 0.36 (PFiE 95 P PE) 2053 (PFiE 65 22/ pF) G K s dng
4?1)@?“415%1%{5;—’» °

S H BT - X BEGEBRRPTAR 107 £ 20 6 p T B grip
tester RFGLEFES ~ KT E A4 2 RRIRERE P ERRRF 03
A THRBERPISEE BT OB OS5 L) ERRPIE 1A RE S 0.64 2 0.65
524 %5 082% 071 %34 %5 0782 0.70;0 i 95 22/ pE
Wil F 1A RELS065% 066 %24 FRE5077% 0660 % 34 REK

22



% 0.75 %2 0.63 > 3%m® 1.10-3 -

#%AIEER : BB 107 & 02 8 06 H
f#RIRSRS : 21 : 30 2 07 HIER 02: 30
HERE : 3659 AR

AN E  BEROEREI 3 AR
HRIER : 95 AR\

JKEEEE : 1.00 mm

AFBRE :6C REEE:7C

18 P E & AIEREEEIRERRERE 1 0 AR

36 FUE i BIFEREREURESEERE 1 0 AR
=R EEEBILE :

E—E=HER E_E=HER

18 0.65 0.77 0.75
0.66 0.66 0.63

B 1.10-3 & ¢ sy tepl (107 227 679 )

TS BHEITARI07 £ 3 8 19 p i 7 Al iR 0 Hipl® grip
tester RBELEFES KT 4 2 REIRERE P ERRRF 03
A EEPIAR LT PR OS5 22 FERBIE 1A RE S 0.692 0.69
5242 %5 0772 074 % 32 %5 0742 073,00 pFE 95 22 /0] pF
BRI E 1AL RES 0682 069 %24 %EK:070% 069 % 345 %K
5 0.64 2 0.64> 5B 1.10-4 - F w2 BEGHERPDE > A8 7 5k

FK/TTI“E‘;()

23



'Eii 107 £ 03K 19H

*fa.»HIJE%' F'EJ P2
MERRE

*30ZE 20 HizE 02: 30
3659 AR

AU E - BEEROEMREI 3 AR
MORIER : 95 AB /B

JKEEERE : 1.00 mm

KERE : 21°C ARIEEE - 23°C
18 P E R AIRERAREIRSRRERE - 0 AR
36 BB 1% BITEREREIREREERE - 0 AR

=AEBIBANE :
E—E=HER E_E=SEE| E=E=SEHS

0.68 0.70 0.64
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o 1910:03 pF> d-7 4vik B o4 T 5 B 2.19g %8 o Biue 0.7 B
W@ 1233 52 /pF o
o 1910:08 FFE 1910:32 ¥ » sn i pidun d 0.8 BB 4ot b 1 5% &
28.7 B (1910:17 ) "% - B =3 & w 350 & (1910:21 pF ) fe
3%’/‘?9"@&4%1 23.6 B 0 2_ 18 rig it % 36 faig ¢ oo AEue o
o 1922:31 pF > 3% 1% FDR & it 354k -

8  Product Specification, Solid State Universal Flight Data Recorder, Equipped With Solid State Csmm,

Alliedsignal Part Number 980-4120.
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9.1 ASTRA SPX 7/ & # *T#/
9.1.1 & = 4= & 24650LB -
9.1.2 & < F# & £ 20700LB -

1.18.1.2 ASTRA SPX 7 {# i f 4t p
ASTRA SPX 4|4 AFM ¥ > 22 k5 £ ZAp b 2 p 5 4o

Section Il — Abnormal procedure

AIR DATA COMPUTER

MFD ADC 1 or ADC 2 alert indicates that all pilot/copilot total/static
pressure EFIS data (airspeed, altitude, vertical speed) and the altitude
alerter/preselector is lost. Autopilot and flight director performance is
degraded. Mismatch in engine N1 speed may occur due to erroneous mach
number. If resetting a tripped ADC cb does not reset the alert, use cross side
or standby instruments only. Pressing ADC 2 SELECT pushbutton on RSP
may restore normal ADC operation.

BOTH ADC 1 & 2 INOPERATIVE

Use standby ASI. It is possible to use AOA indications in place of scheduled
airspeeds as follows:

1. Clean configuration 0.5 and lower
2. Slats - DN, Flaps 12° & Flaps 20° 0.45

3. Landing gear DOWN 0.5

4. Final approach & Flaps 40° 0.59

Section V - Performance
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AIRSPEEDS

Vrer, Target speed at 50 feet above runway during normal landing. This
speed is equal to 1.3 Vs.

PERFORMANCE CORRECTIONS

Performance charts data should be corrected when RM-30A1-D target
towing system is installed. Figure 5-17, the stall speeds for flaps 20" and
40" by 2 KT

e

fe BFRFHI NI #:2 5 %"ﬁ’f“?@‘g ADC %782 3 1 A AR &
FoRmERR* V- Rlipg s E Y RARET  RBYRER L2
"ADC 2 SELECT | #:4=7 it w42 ADC ¢t % i& (55 57 o

&
A

% £ ADC $54 3%
3 ;-gqr ;:ig\ ’ 4 ?uw;;:@gggfp a_;igli%flaj‘z—r;g,?\ﬁq;:ﬁ °

1% g ] £ 0.5
2 MERT o HE 2R 20 R 0.45
3 71&‘/?{%5%{—"- 0.5
4 BisEFIFEREMWE 40 B 0.59

$18 Ba
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1.18.1.3 ASTRASPX | it ¥ /25

ASTRA SPX 7|54 & i* % 42 i (standard operating procedures, SOPs )
P B A E AP PN FAT

¥ B 15 3% i© (after touchdown )

2.11.2 After Touchdown

1. Thrust Levers--------=----mm oo IDLE
PF retard Thrust Levers to IDLE position then PM verify.
2. GROUND A / B--======mmm e VERIFY DEPLOYED

PF & PM verify GROUND A / B at DEPLOYED the PM respond
“DEPLOYED /L DEPLOYED /R DEPLOYED”.

3. Wheel Brakes-------==--==--mmmmmm e APPLY
PF use Wheel Brakes to reduce aircraft speed.

4. T/ R Sub-levers---------------- DEPLOY AND SET AS REQUIRED
PF pull T / R Sub-levers to IDLE REVERSE then INCREASE T/ R
REVERSE then PM verift & respond “T/R DEPLOY /L T/R DEPLOY /
RT/R DEPLOY”.

= L
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BEERAELER RS R FE ALY B EERA
v & "DEPLOYED /L DEPLOYED /R DEPLOYED | -

L S e i
BRE € F EHACE MBS

L 1A T TR

B

BEERBEPAF 4 SmRe o R R F S > AR
A F&3u% w & [ T/RDEPLOY/LT/RDEPLOY/RT/RDEPLOY |

RiFE* & £ €% (overweight landing )

3.12 Overweight Landing

All flights shall be planned to land at, or below, maximum landing weight at

destination.

An overweight landing may only be performed in the following

circumstances:
Any condition, or combinations of conditions, mechanical or otherwise,
occurs, where an immediate landing would reduce the potential for
additional problems that may compromise safety.
Serious illness of crew or passenger(s) that requires immediate medical

attention.

In the event of an overweight landing, landing performance and

performance requirements for a possible missed approach shall be
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considered by the crew before the approach.
NOTE: PIC should login Maintenance Log & maintenance will follow
ASTRA SPX Maintenance Manual perform specified inspection in the event

of an overweight landing.
? T
o BABORT AN ARERA TR EREERT O AD A TR

A b 4 E R R TR T AR T R

> pE o
b. e R &K B f o 2 TRF R
HEARFEAZTFELERF D DA ZIREFEZVTREEHAGFTL
PEF el Ry dicdg o
T IREERAFREEEF S BRI R Firze o i A
B E i B8 ASTRA SPX ‘&3 Pﬁﬁw@ﬁﬁo

1.18.1.4 ASTRA SPX A48 - % £ p

ASTRA SPX #] # 1-:% %% £ # (quick reference handbook, QRH) ¥ » &2

A EAPRE 2] F AT

AR~ Fw £ F2 Veer!
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VRer For Abnormal Flaps / Slats Configurations

VRer Speeds
Landing Landing Slat / Flap Setting
Weight 25/40 0/0 25/0 25/12 25/20 0/20
24,650 (141) (180) (166) (153) (147) (164)
24,000 (140) (178) (163) (152) (146) (162)
23,500 (138) (176) (162) (150) (144) (160)
23,000 (137) (174) (160) (149) (143) (159)
22,000 (134) (170) (158) (145) (140) (156)
21,000 (131) (166) (154) (141) (136) (152)
I 20,700 130 I (165) 1583 140 135 151

20,000 128 (162) 150 136 132 148
19,000 125 (158) 146 135 130 144
18,000 122 154 143 132 127 140
17,000 119 150 139 128 123 137
16,000 116 145 135 125 120 133
15,000 113 140 130 121 117 128
14,000 109 136 126 118 114 124
13,000 106 131 122 114 110 120

Maintain a minimum of VRer +20 knots for maneuvering.

Speeds shown within brackets ( ) are in excess of maximum landing

weight for configuration shown.

1182 * V4 23
11821 2 " RAZZHEBHERE

% B ASTRA SPX #4272 ¥ {78 (F42 5 » 2 33 E 7 5w L
RORF D FF T g2 B gea KAy F W@ ik (Gulfstream ) > w

AT

-In regard to unreliable airspeed indication: Reference Astra AFM Before

Landing checklist pg. 1V-30;
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1. Landing reference speed (VREF) - CONFIRM AND SET (Figure 5-63)
2. AOA indicator - SET, 1.3 VS

Based on your description of cockpit crew conversation, there was
recognition of an airspeed difference between pilot flying and pilot
monitoring. Basic airmanship would dictate using the reference speed that
compares favorably with what is computed. In addition, referencing AOA
indicator set to 1.3Vs would also ensure appropriate Vrefto be flown. There
is no explicit procedure for airspeed miscompare contained in the current
AFM nor is there an ADC comparator that would annunciate an airspeed
difference. However, referencing the attached procedure, in the event there
was confusion about one or both of the airspeed indications, the crew could
use standby ASI or AOA indications in place of the airspeeds.

-In regard to unreliable airspeed in rainy conditions: Gulfstream has no
historical evidence that the Astra has any unique pitot-static vulnerability in
rain conditions. The AFM preflight checklist (pg IV-3) calls for draining

static system. It is peculiar that only one side contained water.

Attachment:
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BACK AIRPLANE
ASTRASR 5 FLiGHT

TOC Main MANUAL

Section 1l
TOC Local Abnormal Procedures

AIR DATA COMPUTER

MFD ADC 1 or ADC 2 alert indicates that all pilot/copilot total/static pressure EFIS data
(airspeed, altitude, vertical speed) and the altitude alerter/preselector is lost. Autopilot and flight
director performance is degraded. Mismatch in engine N, speed may occur due to erroneous
mach number. If resetting a tripped ADC cb does not reset the alert, use cross side or standby
instruments only. Pressing ADC 2 SELECT pushbutton on RSP may restore normal ADC
operation.

BOTH ADC 1 & 2 INOPERATIVE

Use standby ASI. It is possible to use AOA indications in place of scheduled airspeeds as

follows:
1. Clean configuration - 0.5 and lower
2. Slats - DN, Flaps - 12° & Flaps -20° -0.45
3. Landing gear DOWN -05
4. Final approach & Flaps - 40° -0.59

Vimo/Muo WARNING BELL IS INOPERATIVE.

SURFACE DE-ICING SYSTEM

lllumination of SURF DE-ICE light indicates either overpressure or not enough suction. Do not
use deicing system when light is on, or if visual check of wing de-icer boots indicates system
malfunction.

NOTE
Light may illuminate below 13,000 ft, with engines at low N,
settings, or above 41,000 ft at any N, setting.
NORMAL DE-ICE FAILURE

If normal system fails, (DE-ICE switch in NORM position) deicing may be accomplished by using
alternate system (DE-ICE switch in ALT position)

If indication light(s) fail, leave DE-ICE switch in NORM pesition and periodically check wing boots
visually for operation

CAAl APPROVED
22 May 2007 n-21

PR R Rl ikt 75 NIRRT RE R
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( unreliable speed ) 45383 BRI T2 %% o

sy

%4 B ® I ALg o @ 15 € (european regions airline association, ERA )
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g
4{#‘%
By

- HAEAFTEAR (FFFHTREFYRE)
—dp TR RN FREAER VRS

z
- AAHE &@mw£¢<%7 @~ rh s fed o)
&

11 Safety Targeted Awareness Report from the ERA Air Safety Group, STAR 014 V1-March 2013.

48



3E

By

2, 4L
ﬁ ,f‘ LU
T A P
| 9

1.18.3

REE TP K AL e B

- E4F QRHZEZRPA A& 2 § 4 4 i%ﬁ*%;‘& — %.”fé&:fﬁ#&nﬁ; ,
GlAciE g4 Y e TH B« TP st T BA LRI T - F XF R o e
4 RN o EE R GuE s - ERrd 2 B
PR o (TAERENLERBEL DV )

- RIREIP R RBDOTAAFFRNEF AT NG SF0h T (&
RTLBREBEESET ..

R

~

|
.
i

|t

G2 T R

T

|
-
=

B flanfiiukin s GEPRETFFPARST o TR
REHEREALEREIR T AZ R 2N P ARTE D

B
P

—*ﬁﬁMWﬁFUﬁ£HEWhW@*%QUﬁﬁww i 3o
e g g REd BPHE B REDB R A 3
%@ﬁ%ﬂ<$P%'o%ﬁwq%ﬁw%ﬁﬁéﬁﬁzggﬁwi,;wgﬁ
Fo oA MR R e

EEELERE R LI RANLE 2R

\

|
.

“
Ei
ot

1

S EFE ko R BER R L T R -

BT B RAR O THAENS B kBB
a?%_ ROR AR P T R LR G §  e
23k ¢

gl

2

dpr 0 FIEF G 2 DA T o BB FESE R 2FRENY 0
B HEYEIpaER AR RE G
PR

11831 » E=® R

49



¥ iR
¥ TERAEEEIPF 1726 & ¢ HAHE T LR34 P
[k

BTN EI T K2 14000 TR 5000 B R 0T
FeF 2R H R kde o bR ﬁ% fe® 1 6,000 2 7,000 {5 % R Lk o ¢

@5 36 g ILS 3 Vege 2k 25 133 2/pF -
Vare & 1432 /p% > ¢t 5 flap 40 ~slat 2™ o 228 feif b 7 8L s e
ST LN E TS

R, RO LA Jf;wi%% FRAG R RLRE 1,600 SR ko 320 B~
hoid SUL/PF LV R PR EZ R 040 & b 208/pF > g PO
BXEXFE

i%@ﬁ@%ﬁ%—ﬁ’gﬁﬁﬁﬁ%’@%3&nhm0ﬂ
PFe ¥ P ARLESE EHEE o

GIFEAHE- 3L~ F R 1,000 R R pFFIE R4

f& > w457 F (electronic attitude direction indicator, EADI )+ d138 ¢ T1AS |
irAUﬂJgﬁﬂi’@ﬁﬂ%%&*’%ﬁ%ﬁﬁ’ﬁ%z%gﬁmi
PR A o E R g E AL AR LR R R BERR

A 10/ 2 3

‘ﬁﬁiwﬂuioﬁﬁﬁ%ﬁﬁzi%MMQ%
I 1102 /PF R T s

)
—

RKE2TFE

0 T g K ]+’\7()()v\/é,\ PT%JL ’d’vf‘wﬁfié@'

sbe A PRI R G B TR N iR RSB

fﬂ%gﬁ "SRRG ﬁwﬂ%AP%@Tﬁikﬁ’ﬁﬁﬁﬁﬁ

X ELT AT 0 TV A #%i‘*"'f?ﬁ’
s TEAMPREFTE A TR

 E R EL

12 Altitude > & &

50



R RRBERFVIRBEL G F K FEARKEIRRE - A
PeEE R o 4 %aﬁﬁﬁgéuﬁ%@’aWi%ﬁwﬁﬁﬂ6ﬁﬁ¥%
2. (aiming point) * FFe > A # 4 EEe o TH S T ZHR 0 2
oAt 2 AR e o v Y FRARES E BE K 3,000 R o & RIFEEe B A A B

4
REERE EAEY FINL S a2 LD g T R g @

BRSBTS v ¢ S A RIF LY R X WS
A A i FEARY o S AR AT S PR 2l 0 K%
%‘Eﬁéﬁ#\:;ﬁ,jﬁ'%?;ﬁ‘?%#g%;g%m Aﬁ%%‘ﬂg‘k’&!‘gglm o

Sk v

iﬁ%ﬂﬁﬁﬁvﬁ%%jﬁ@%ﬂ@p;@F%ﬂﬂ%@ﬂﬁ@
8,000 *_ B B PE » Tt R IRBE G K F LR BN 5°C 0 F ke i o
# ¥ fx engine ignition > i’»ﬁ%?}é”z}‘f}di%tﬁ IS FIRRIIBE D %
S AT xf,u,wf,k CETHEREFAI - RZFTFRL

FRZPT R ?ﬂwﬂﬁky’iﬁﬁiﬁﬁﬁﬁm{fﬁﬁﬁ°

~=i
>\4_

R i

D E R RS2 B R EH T B R 1,000 (8 2 AT <A
Vapp 4t 10 J2/pF > T '8 & 2 < 3% 1,000 *- /4 > glideslope % localizer i # &

7 A2 - B dot o

Eﬁﬁﬁ%ﬁ’&ﬁ%ﬁ’ﬂﬁ%ﬁ*@%@ﬁﬁ’%%ﬁﬁ%*Tﬁ
Foroho ARG R L ERFERERE F AR XL R R
A RELAFAAMERE D FEERRPE > FIE 2 B

51



e A AR LI HERE L5 7 WO R D ERANFRL B EF R
LSNP FRAZHERAILER - H R ERA 2 572 5 ¢ & challenge-
response < &+ F AL A § L BB R AR G IR R R
Lo EEPMPE R €3 B RFLPE At A & oy g

2 PM T RALR R TR BT -

¥y Aok

TEBRAEAT O FEw - P BRRAGFLE? LEL R B2 HEiEi
1930 P& % & 2m0%1ﬁv‘2%mﬁfﬁ g p 0730 =k o PR
SR T 0 p e i KL PR RZ RS 0 1300 PRAR T 0 1630 PR (T iE ARk

EEBRAREpENFERFFL LR AE BRY R L

_:r
Fizx K7 o i F2T B h'eirin 5% AV EXZhY%

-

¥ &7 i R 7

It

B®Ei A Fad s AP T A G0 F A 1,000 BRI Y
A2 3ARAETRF A N EREFAI - R EAL
A% - 83 R F % ADC &h st & J\ﬂ:i)\’g Bk A AT s e
BT R F L e JpE B APM £ P ¢ X A -5 unreliable
speed iR F AR b2 LB A2 R o A EART Y T REH > R FFED AT
AR E FmAH#EF A oo T XL GApR RN §ERERE K FE

;K'—’ };l; fl‘z\ ‘:x SP%F%”;?‘/‘T‘-Z %"—‘io

h=
e
7

@ »
o

» ¥

LRSI

=
Rl

Mm
\_
o

o B35 X i

B> % SRt du 12k 56 (flight management
system, FMS ) i & 2_ 2 gLid &

BREMREFE S A LB E P



FHEMET AR I AFFERRY FMS G RER %P > g p
FMS ].LE, ;.L_\;cbts-ﬁmg,—él‘iwn—k » 2B Bt FMS i3 ""kﬁf..a:o

BAIPE E e Flie R 2 BRI ST 0 AL

I R o E P R AR R 1 TR B 2 Fangk (way

point) #ij » FMS > FMS i ki 3k it #4  o3-2 b 3 B 18> 5 # il 4

7% (MFD) ¥ AR SIS T3 #0005 4 8 R 20,700

B oo (519 20,700 B2 & S E 0 K E_ Veer 5 133 72/FF ~ Vapp 5 143 72/
B TR F Ao RS ARLMIIEER o

SR E AT A 320,700 B 0 fe 3R AL EG F 4 R 8k
3 20,700 BppEF 0 A F UK s Tied p A EEE R E
s R F R i%ﬁﬁiﬂ»#p?ﬁég i BERREAEDNY

‘1“_

I

\f‘ﬂi«

g >3 TIAS ) 2 TALT ) B L mpr > 0 ERA Y &7
rﬁﬁ@éiﬁ?- BESRAAYR - - 2 o P ERE £
R EFEEPF TR F X F A4 LR AARWE 3,000 2% 0 FE
@Fﬁﬁ’ﬂﬁlﬁbi gﬁﬁ$ﬁ:f$%~“%§ ﬁ”~w
(wR) 23847 bdith > LA BB RY SRy 7
BAGE o FREARANHRT AR EARBERE 2 é%o

AERFOEET o FEPE NI #E ¥ RFIF A 60% s F5 @A
BB FFEd o BNl 3 4o 5% FdFiT A R %11/{“1 TR
FRwLFEFERZ D

B i B ION T i

53



MR MTERRE o RITEL g rglideslope glideslope |
R7se S AT CE

B fme fadised PR F R To laTiddd ¢ oK > 7 Trde fidn
4g§um%m—a1mmﬁm%il FRERCARAT ARG aREL

AL AR TR AHE > SUASFIESAHEE P o
£ T iR

BN PRT RBEBEE A 500 R~ ZHFLEHE & 1,000 R iE T
£ 3 T E P BB 500 R B R PE R SRR HEE
Wi M TR RL > MO TREE TR R B ERAR T
FAEE 0 BEC M P mEE K o R AR E T 500 R LA
Brd A AR AR AEA LK BP0 500~ p K B fRL
BB R 4T it > T PArihs K72 2 £ 8 o

TR PEFREAERE EEREY AT r= Kz ¥ @R rugh X
i?ﬁ*ﬁ%iﬁﬁ%’ﬁ;iﬁﬁtﬁiﬂsTﬁﬁj’ﬁJ%%<%
% cE A B R A

=
T
CN
43 joe
@
)
N
o
fim
R
Se
e
i)
3%
Se
)
15\
>
N3
o
i
o
=
Y

G- R RERAR T T RGBT RERRFL BA
BrAd A i BECRBRAEES L P ERANE B
LU R A G PR R REB TR BT > AR 43 BARET o

S & ¥ *“’%:‘i‘ BRFoTHE ST RBEHE A 500 AR HE & 1,000 < iE FIE R
U PR TREBEFE A 1,000 R~ EEREESFER A 500 REFEE e

54



EEISEAE L Gl PM e Tk ) & TRt ) &PZPF > PF &

Y2 {8 ige v T correcting | W & o

&

%
s

TGP FARFHRRI GARIIVES L ECRHERERT €L
FRANEZEIFLALZFR ) PAFILERGRETE o 2P E B
I A ﬁ‘ﬁm‘?ﬁwﬁﬁ‘q“ﬂ‘%"pﬁ%&ﬁw”{ A S
AREFPFETABREATRELEH -

CRM "3

TERE PN N E 3 EA TIEFEET CRM K& rgm
T CRM S0 Ss /M B M FFENpBEREZAFY > 12
oie A o D o o~ IR R RG] WO R T T U BRI
FLERE R P IR 0 dos 33 BER R B Rk 3 o

-—-\

\

=

11832 ®ESR

T s fEp st b0 d BIER R E PM o % 1726 o
TV EA S paE Y R F D 14000 0 TeE R o RE LT
30 442 % R B IEIREPERE R F £kl F kA i
ok ¢ 3 ¥ 365 ILS i o

#
EMERE) FHBEHYL 50008 0 B4 FE2 T g
955,500 - FEHIEH # O Fd S Fd WS g

EH T RANE IS 2 FMS X 2 € B2 425 2 PM S fars 3§
4

55



BISEHIFER 0 0 AR ESH YT > BB R R kik4  flight path
mark 43t flightdirector 2 PAPIMEE T = ‘= — v 2. 235247 » 8 o F M
o E R R R ETRB DY ’ﬁﬁﬁ%@%@»ﬁﬁ%%a,ﬂ
TROLBERAEBAGFFEN IR L ERA I
stable» #8i2 § R AL AEF TE L AR 2R FLAF S oo £ o
Mk E RS BBEP RS 2 ho R ERE 2T AR L D A
RSB EEPB T e L o FmpliEa R RILS > T
AR (8 osE o i W LR i 57 3,000 R Ak e B kR o

ETTRS

S0 SR

%03 Vepr ik 5 133/ ~ Vapp 5 14332 /pF 5 ¢34 5 flap 40 -
EERROCIEYIEET 1 I 2R pRsp B ER o R EgERY A
Bk o WEHIBEEY RS B fﬁ@ W R PEERE o FE RN
FEHEES E BF 700 3 750 R 2 F 5 =3t F 8 (aiming point) W g 0 E F
BLE B A A HEP > T BT LAY LG PR oo

=

Bz hiERE?  FREEIERRE L RIBE I E e Lo F R
AP G E T R Y s S ] R AniE o

S T T

%%ﬁ#%ﬂti%éﬁﬁgmgé DA LR 1,600 % 0 B 350 B - R oi#E S

/R (gust) #2600 ~ B E 2500 %% 0 % F F AL E pER
Wi % F ke L o kA BB ECE PALEA LS FREL Y AR > X

Pﬁjf"&?:rlﬁ‘if A & RS E (Wet)"‘?'ﬂ’éﬁﬁﬁfzﬁ‘* g A g LF
TRk ERSELETANSET PREE  FFEYR 1L

e R

4 PAPI : precision approach path indicator, i #zi& 357 * 45 77 % -

56



PN RTES 2 ARRE S P ARESH T S00R ~ R EEH T 1,000 %
o Z RS BPF DA T o F 20 ¥ Ee A e
BiprEg PR B R @ P F et s R R KRB ILS
HBEAARE- B dotr 2 AT 53 Vegpte 208/  BIEBRILE > L
FRE L D P AR

TR AAFRAR G RN

g@@%ﬁ@;@nlmmaaﬁiﬁﬁﬂ%%ﬁiﬁ’mﬁﬁﬁ%ﬁ
LI EADI } Bac g & TIAS ) 2 TALT ) & na d > i3 A ¥ 8
TEBETERE 2L ﬁéw@kaq¢7i8ﬁﬂﬁiﬁi’ﬂﬁﬁﬁg
Pg speed trend 3G — T F ~ - THM2ZEA > ZE R EROAE 1242
150 2 /P % B > iz & Lrr DI PR 2 SHeR| R AR B %
PSR %ffr MA e KR DR kH I 4443 7 3% i (unreliable
speed ) s i ffd FERE B S el 0 AB LR RFRI KR

TEEFPER GEFRF L E R XA EF T ERA RSP
e ABEL T 655 70/ o

B (S BHFFE 0 T4 PF 5 ILS glideslope captured s » AR H % &
%%ﬂmﬂ#’é%f@mﬁn%’W£ﬁﬁif%§€%ﬁﬁ@%”’
FRMH TR S 2 P 2 B R o

1 AN

ﬂﬁﬁﬁméé WEERFEFZ LRI BRF R G F

= B 62230 PR R P A6 B S AR o pERGRRE F 0 4 1310
PFR 1600 pFe APy - 2 BRE 2 - e x{i&‘q‘kﬂﬁuﬁi
LD EBRE b pmr e ko kB 2 B G% o MERARL DA
S B TR Y L AT AR R RS o

57



HW A ER SF LA HE RO BERE &7 F 42 4pH F

TG AR E R IR Bl ERE s FMS i 2 F ¥
%i’9?d$%%3£@@ﬁﬁmﬂm%1ﬁ%%%ﬁi” L
A o MEHRE G RACL D BT S R R RN o

ﬁ'g"i&ﬁﬂﬂ%&ﬂ“%$%ﬁ2%’gwiviﬁ@%wd

AL o

woAnig P O AT BB GTEERT O BRI LS RE
20,700 X—:;;- 2R e ‘fﬁ‘_q']—r 7. Vrer & 133 j2/pF o

THREEBRE LR G EIRY R

@%@ﬁa,%mJarMIJ%ﬁﬂiﬁmm3- 4 = 0§ BT
A MIPE S S+ 5 PR B A FE# K o speed trend 2o 1 7T g & %fré%‘i
ﬁ%@aWiﬁﬁiﬁmﬁ+éli /Loy EEBAE T 3
1,000 BREEKRE T FFiFRLHF ﬁjrﬁ’éﬂlﬁ,ﬁﬁ%wﬁh
- S o R RAEREE AT 12408/ R A KT 13252/
=R A S TR N R

Ju
I

BERELZT > F83I ek A s 2 EAETF P HAFEZ KR
P SRR 2o BB E S ST g ARG B R 1

TR A S 2 FF TR R Vepr 2 o ¥ T S stk dp o B

58



CES S R BRI —«ﬁﬁ "B PRA T ERE

FAPRLRESRERD LR EUER - LR TR A £
FAL M g T ER A A7 T uﬂﬁﬁfj% BIERE Af N H W2
Ho St

W TR RSk s ) T glideslope glideslope | # 4 pF > @ K %
A PALPAPI 77 5 = =z— ¥ ’@F’é_’*%i&ﬁﬂ,i,ﬂﬁlﬁﬂl TR R AP

v RFRERAE TR LD TR LRI IERERTET &
B0 kPRSP IR P R ) PpFPF RS L v T R o B
AR RIE D B B C PARBE ERT > T AT E T M e
VR AR L B o FIRIE SR Y P T X 2 s b 0 AW
ek > AT E § o

15.3%‘2. "é‘_ -ﬂ‘é

\F‘b

Bfp o @ AR HARME > T @ F F MO Vg 783 F 3T Vigr e 20
ISP Bl BT 2 ;-%i’:‘ér P hiser g > gD ERE N
132 ~300 * ifasg f B0 B B pE o 2 5 124 58/PF 0 P RAE L A 2
602 65 R FF T AL S E T RE R ERALIL Y AP
AL BEMATE 4 TR AN TG M Ve BEeE I £ B o T p o Bl
FRAEAL TIPS B8 58T o 2 7 ¥ o | € Bawe i
LHFBROEE  BAEREARET PRV AR A AL & -




K72 EREFERE > T A FIPE L RE BT o TR ERY 0 A
BHRAR LRFELST AAERLL PARLT o

gy 8.3 W3 5L el

REL AT ERE LB E%R O RERARIIERAREY 2 F
BRFFPORBEI{FT - HH L ERAZIZEL RV R p A
RIERARIAFIIERAOGH YT AL ERAHMERE K
AT%@ RAEATY R BIERARIEIERAEC EFBI 2 RR Ay

Fl2? o F i CRM &R 56 F 25 FAE -

I

(o}
V‘q,
—

gx‘i

11833 F® 27 KEFE SR

BAREFR

KEERAYSETHRAR TEA &4 ~EH DT> 1 ASTRA
SPX 48 > P %0 3T {8 IR 32 (= 7 55@5 R o

Hav @i g2

\=

%ﬁﬁﬁﬁ%ﬁ’@@iﬁﬁﬁ%iﬁ%’iV?ﬁWiﬁ jﬁzp
/pEz L e e B B A AE B8 TIAS ) B L 2 kim o i H B R
N 2 - PR ?ﬁif o} 2R 0 e xziﬁ;i’;fr" WA TG E R
T e BT 4 Y QRHY ADC 2R &p % > A I Ak
% (angleofattack, AOA) ¥ Z & " iT 5 %% o ¥ RRESKZ N » &8H%
P de 4 N1 g 9 4530 65% 2+ » TP @it /a2 @ (onspeed) o

He

¥

KRB E £t p ¢ B Pr R 8T IAS (B 7 3 4 ke
b BAEAFRT AL ARG FBRIRE e
] ;L]J%’%V?K— i /;“: ‘f‘;ﬁ_‘;’[‘%-ﬁ“ f‘; 9:— 5 ﬁ!‘é’ —r’\r ‘;E%\pg ,;:,P ,é_"_’ , )/_& ']‘égi f‘? ;‘J‘_laiﬁ j’%

EREBREIRL

60



YRS R W EEN TR RS f RPN M T g F B

m PM#%&FLPF @ =x )2+ PF im A 5 #7& P PM & 2 £+ #'l T have control |

FrFF L LT EP PP g RZOPM AR RR e
PF Pl = w48 Tcorrecting ; (2 7 ) F A PM R¥%TAREE HFiF o

DSPFREEP R AR BB FE T 2 B AR fin
PREHGFRE (overwelght landing ) {& ¥ FEPF R 44 T % 5 M3 300
W/ T ERS RS E FE R SRRV S
%ﬁ}#}ﬁmf » TR RFALE E o B R T FIRD

e L TTE SR E R 2 D N T F ﬂ#ﬂ:l‘ % FMS & &
a’%ﬁmmi Mot FR RERLRGTES LREETE 3 AL

A

EAE A gl 3 ol

SEHNEREBBLEA  KRFERARLAG EREARTLREE
B L AR R 72 PARGF LR AR E Pl > HL !
v BERUEFRETH -

_& )"‘; Z’ )ll |»,"‘3 CRM ))xl %ﬁ

ERAFPRE S 27 €& RFAEVE R ITH T HRFES L
ART PR B ARFR AP he T o M A E K B R A BRI R
ehz T H P WA EYIRE B Lo AP RES L BIE R S s 2 A
KIFERRZAT > L BRE S PRTBAGFE > B BBl 290k
GOy TR NFPAP L BRLEYRE 0 Ak
=TT S E S A

CRM 84 > i 1% ALE F 5 s ML 48 § > IR St i 5 7
ENE G HE L BEUFE T B EF FFRRY R o M-
FRAKITL 2P LEBIFEL Lo BT ARS8 AXE R

\

61



2
|

soP e B RpMIREMD TR

#den BIERE 2§

RIFERAZT L EAIT R ERABRESFF > RFERY
A RERPRF RN HASETRHERA L G2 GRL PP~ KR
iy AR RARE - GRY RIREES gt o SRR E B Gp
2R ORFERE AT GRAR B §BEFE TRY CRELA
AR o UM EFRPEZ RS o

11834 #3827 4rati §

D L L L

RERVRE Y ERE KRR KR

PRAIARIER < 50 RAF e 20 R BTG F RAR

AR R R AL N e RS AR L R AR
& i

R T AT > g A B R R TR -
—}\. /'7‘%%.

4
A
3
b=
&
e
e
fai-
)
=4
N
35
g
@—.s
" &
%=
=
%
%

R L
%’i?%@’i‘%ﬁﬂﬁ%%ﬁﬁ A ﬁ A ?ff@fk%@% MR "’L’ﬂmjl“‘ wE
v

£ iy

TS BRERE 2 ERFY > AF 107 E42d R AchE & | = o
Hteh 250 KGR TR R Bl ER A AR 106 £
RS Re i A3 P REF LR ikl g A A AR L AR
TR R

62



R

AR E AT ’K,ért; L4 B

e
o
K
%
Y
4
N
ik
|
[y
frly
&t
—
@]
<
2
e,
uQ
=
—

landing ) °
e B R

PR E S N S
SRR Ty B0 o AX
FE A R OBORETI o 23 1 G

=
oo
=

B

11835 WP H X A

i

AR EFAD S BELF AL

o
i
¥
i
¥
(m
A\
~
R
FHy
bl
Pt

Y|

pA s ity

RS BT EAURE R Bt R RS B e B4
B0 G RREEREE  ER A e | R AR TR R
R is e FRE R S KB R 2 T AL

2 /A Rdns B

Fem

HELFH I REFRAPLGFY > 2 AL BETER RS
(unreliable airspeed/altitude ) 2_ %> £ p ¢ 7772 5 B AR/ o £ { X 2

15 ;§‘:§xa;}€’%§ﬁt§%‘—;%&ﬁu4 . ;»;LEAH-;}.»A%;\B gn{ﬁg}«%;- SRR TR T IS e E
1A R EEWR R B A AR RY R TATRA AR I RAS L L

63



mép?ﬁfQMMdﬁEiﬁ&iﬁﬁ’%ﬁﬁﬁA@MHiW—éﬁ
mLﬁ’v%wﬁﬁﬁém;ﬂZA’éﬁg%“iﬁ@ﬁwm%ao
o BRAGERACPRE FEYZZRERARAL  FALNERA SRR
ﬁﬁé‘@ﬁf'*%pmﬁéﬂ’ﬂ??%yﬁﬁéﬁwﬁ°ﬁ$i§
Ao pAnesEndd@z /g R r RV R BE LRI F R
RN h -

mya

L LT

e

H#Z A ?Z\T’Q}\f’% AFRERER T BT T_‘Eﬁrav
PP A 2 RN 2 R RER L ERP > ARG %éﬁri.‘éﬂﬁé& A

FORp T PRES o

F
&

&

HxI1gdanadiila g fxe e PFFy KEE PM &
A MEAEPFRIBRCEYRITEE > 5 PM #%FES =x PF 72 I & »cs &
% R 0 PM R R e E o

¥ ¢t > glideslope &2 H_> GPWS ¥4 - 48 » 2 glideslope ¥ 4 !
RH - TZR2TE Y RAREIRA T B4e - glideslope &4 MRS 0 F
ﬁﬁiﬁaﬁj@ﬁﬁﬁ’m?uﬁﬁgxoy4,kgfﬁ&;mm
PES o Bilde D AP AR B 73T 800 ~ 900 R B
% approachminima {& 13 > &% % 2 0 PF > ¥ L 3R KT 5 2 =%
MRS HEFEH o AT A o glideslope &4
* minima > #% 1 ¥R )I‘f(%ﬁﬁ 7E o

el
-

o4

a2

i ;e

FEAPRLEFZ TR R EFFTE AL EFFTE A 20
o3 F MATES SR o RS LRFEHF R A1,000% 0 PR
EHRI S 500 R -
FERABEAEAY > R EEFF TR FR R EE B
20,700 B > g M EF B F 43 QRHE & it f§ » {4 > & %

64



naﬁégﬁ,’“%4ﬁ%%%% k%&%é#ﬁﬂ?ﬁﬁg%
faEd TR F e AT 2 R FIR F 2 @R Es s $F 1 g0

i
o
-
i,
NS
A
F_*-
"
;ﬂ\-
P
put
i
3
b
b
)
[t
=)
&y
o

2 E E 9 21,000 B
SIS § AL 1,000 B0 degt - KT RERE R RET g4 2 TR L
HUH USRI EHREE FleR B

[pa)

41?5'%’1%‘%17% » FMS 827 3F & 5% 3+ S & » 2 FMS 2 ﬁ”i‘*ﬁad % 5 R

B e A RER S A ER M AR ER CFMS g
R @A A o R ERE P iadpa & 0 {ATFMS ¢ 2 dcdy 0
G EELROTE RERR -

11836 2#uk f§i#w2 723 Eiatigd R

\«;

a Jiﬂng.vlcﬁ g, ﬁ

GRS 4o r NAh IR BB ERA hE E > NN AR IT £
S 1 SIS SN RPN FEE S T R
é:ﬁ%’ﬁﬁ ﬂl‘ﬁﬁ fF.LiéftF‘i:l‘/]SE ’iéfgfﬁ-n;fi[}ﬁf_/igjé\ﬁ, x
: 4

Rz gpschtol fir e

65



5 45 it

dEsitk AR A 0 FESENFERGIULR A 0 VR 106 E &
HEmadH{EF 1 F%pHPLaAWI06ES? 3P =tk saE
friEi Binef F AT RBERE AP R F o AR T T
LR RiuGar A i8R F AR 5 Ef o RaEs e LR NSUER PR
Ao R Rl AR AR 107 # R HE S 0 7 F RAGOEHR B HFF R -

5 2 PR RS U

AESFGRR AR FEEERE IO T RE DR & 7 R
T E RS ER SR S R = St SN R LR
(FAR) 135 307 & F2 3P sy > I ibfe? T @ FmA ¥ - 5 M
W e g2 s 29 F AT ISR P RKT HUE R 2P
Ao R R E Y R B E TREBREEETE o 2
?iw%@”wﬁ%ﬁﬁglgﬁﬁiWﬁ@&’%%gﬂﬁﬁﬁ?sw
FEEZY RS o e R RV AEVRTF RS E R L ¥
4’%iééiﬁﬁaﬁéﬂaspﬁ,@ﬁ@ﬁwﬁiwww%%ﬁﬁ

At AR AT 0 A SR E G R P AERAM L Al L 0
o B N F S FEE Y d A p ’{\"TE‘?'%’L% A EsrE S
R0 XAAL P Akl ACI20-002A #airp A2 iFE e 2R 104
E 11 P S5pimabag* > 0E AEUHETARE 104 & 11 7 5p s FAA 2.
#xad 2. AC 120-59A T Air Carrier Internal Evaluation Programs | o p* 8 4 {3 4§

g FEm T RALE RS RN AR o

S
—\

1184 ¥ # &

AEEF AL FRERER TN Fhod 1181

66



# 1.18-1 ¥ 244 R

P ¥ TR kR ¥
1726:47 | FDR H335 4= §
1834:07 |FDR - i | p P B % iEén
A | F o RREE ZERET A k&
1858:25
1858:26 | CVR > FDR TERS-ZBEIFRLETEAEY cFDR &
BB R 6412 5 T 8/ pE
1907:55 | CVR » FDR TERALIKREZTELREY L ERAE T TR
EEF LA GlERYy - = - 4- -z - FDR
ok B R 2199 5 F g 124 2 /pF
1908:07 | CVR TERE T BL AL
1908:58 | CVR P fopARga g B F T
1909:28 | CVR poEe R SRk
1909:40 | FDR FDR ‘& &7 i B 4od5 5] 133 jn/p%
1909:41 | CVR B IR T s B2 % (T glideslope | 1Y% 6 =0)
1909:57 | CVR > FDR o RASO PR T > TRk A
1910:03 |CVR > FDR > # | €% (2.19g) > &3¢ <& 2 ] 40 = &
b ﬁﬁ;‘r
1910:04 - |CVR > FDR > 3 | 5 S s 2 /Rl > & B % ¢ r/{m # # R
1910:11 | & g~ ¥ RER T
1910:12 |CVR > FDR - ¥ | hdigaif 2885
b ﬁﬁ;‘r
1910:16 |CVR > FDR : ¥ | % 3|if &
) fb&;‘r
1910:30 | CVR TRBE T BIR) T TR B E S
1911:29 | CVR > FDR s R s

67




AR BE L] o

7; Fﬁg jki ’r’i—i '47\ *ﬁ’*@i]j‘ —ﬁJﬁJE % /:‘ﬁ ‘,,}Lk'? a‘_f@ ~ ﬂm‘j’% T’f& zg ﬁ‘FL‘ p"i ? IE' _;‘;_
R A (s o

22 #LRinpr Ay
221 #Z BRai3 S ik iviph 5

Bdh 162 M3 F M T & 3B 2 BB R F R
o BEG gk H ksl B F S Tt g ek g Rk
MR Z RATP B T 428 dro TRALTZ S i frdp £ U7 L BT o
Fadn b2 B AR AR S AR Koo Rd 116 BRSNS
WM kit RRR R AR (G R BE WY
AR KT R TG ) B e KA fhaTE ks PIRREE T ¥ - CVR
PREEERR AT > AR D v TR L L2 &l

»?éa

I

51 iawvxﬂﬁﬁ%%@iﬁ@aaaw%%%’ﬁﬁﬁ
ﬁﬁﬁ%%@ﬁﬁﬁ@%%»zaﬂ i
q}#’&lf‘#ﬁfﬁg /% wu/P] é‘ ’ ﬁi%ﬁ‘,{@\ﬂ ’#‘ °

222 #ER (VB IFTETE

ER AP et r  SPeFPF  FRILARLIFREZTEF P

68



S CWUyH“ﬁ*&T’NWWSM%LiﬁﬁﬁrﬁjgéiF@*
2677, 1907:584 BRI EREA T - == o7- - o 5l FDR % &3¢

1907:58 prz_ % i 5 124.7 ;2 /pF » d >2 b FDR @ ie4r8if2 5% » Sk

1.63.1 B4R s %z 7 LBl i FDR 2462 23 XA HER A F

G2 B e Tt BIERE TR - w5

A2 TR FRAGRA 2 k2 g m RN F T kdgm 2 8

/P o

w<

/J‘:—L;ﬁ "-E.: EIJ:";&

i

~

-

-~
=

2y 1831 P ERE P edr P ERA A7 9 IEBE 3R 3
&lmmﬂr¢ﬁﬁﬁwigﬁ%@$%7§$FLwJaFMjJKTﬂi;
ViR 1632 HEL R L2 T FAFLFTRIBTEALA D 25 f
ARFT - RRoa P 2EXIO0R/EF F A E T L RBARE 102/pF
Pl PFD Z e ®3 ¢ 1IR% ¢ TAS» *T bS8 HE AR = k2 73 B or

S REL A Z AT 102/pF o

PR

% LI6PIREF Y > FEEED2PHAEER LB AF > N F
BE ST BTG Sce LAk SR B iR D o o
?@%E?iﬁﬂﬁﬁﬁﬁiP%%o@%§#a,gtpgagQWﬂ

B (GER 1.73) v -0 24 E 242 48509 LR
B & 30,000 2 35,000 < 0 fF & owd g & 20-50 ABZ > B By P
%Eﬁﬂﬁﬁﬂiuiiﬁ%’F?ﬁ@&ﬁﬁﬁ’ﬁ%@ﬁ%%@;%
HE = T A TR

x\“‘\

et B B f 2 TN S AE L kT EAT 10
FRA Ak 2 g
g A AP Lies LBV £ra ke 24

B 3w dn ARl > VAL aRRE NPT o 15-20dBZ M F A& € F A T i > 20-30dBZ 4
A B EC] > 30-40dBZ A P E & 4 45dBZ 11 b B R & RGE haR f o
7 % CVR4yi2 » o8 E 8 277 2 PFRF 5 1905:57 o

69



FRERLATR o

Fecte o AgARN WP AR R BMELIBET 2 A kP
TIETRZFHE BRUEREATRSTELZ B Toa
AﬁRAﬂ%i%%@%&%@ﬁﬁTiﬁL@%%ﬁ%ﬁﬁjiaﬁ&%
BEiEp o BERRA (FIV3T) R 2ZHRABTR - 2 4]
EHRAAT R P2 EFTRABEES EF P CHARER LT RB kK

LIEP o

ég
‘f;:g
fi

ﬁ 3
>

L] HAEEE LOAPEL T Tl BB E R BN 2 2
e Bl o AR FEFEE AL N5 218148 2N s
7% ¥ L 20,700 £ o ASTRA SPX s tRIF iv 42 4 R o i
e gL L2 o A Rf

P 0 RSO R ARE R A R LR R

GWREPEFL > BB TR G R AT R
T ESLE ¢ S o BALE R TP A T o ERUR I TR R T
G B EERE 20700 B FHLREFEF 2T ER (Ve

2070005=133 JL/PF ) &2 eb Al (A H 40) -

1l B 1.6-3 T EEauk T4 BT B F) h e 25
B0 K 3200 k2 T AL ¥ kB E R A o8 iy P ESuE Y G
LIUCH %2 TNN & 4 4 8LpF » F %0 £ 70 A ulRIgdls £ 5 4 3,120 &2
3,087 k3 o 4t Sl | AT K w2 K g ¢ EATHRSY £ & Bodp ik

B3t ifpasoma  LinhadhipLd- L livniikd -

70



fg 1@ ki (FMS) F o ¥ # A E ¥ (overweight landing) ) o

ko PR R AR B TR 2 TS 2 BRI BEue | A
R AT > ARGRDAFEEDRAFET S REBFLRLEH
BT R AT S SHER AT TR R R R 2 KD ERER G -

AN

PHGRIRT BTN L R E & F R R T
FEBPEEREGR > M4 A X F MG A AR o i

FHEEEFREE T 0 P ow E ik By (Gulfstream ) 4
ot p @ > F AR AV R zHERR 2 ThHhTgd (JAS) v HEL
2B AR BRGS0 B BB R K stk dpn B R
Fr 5 E A (Veer) BFZ 3 ok - B3 BLERT 50
RA > e v ks B4 §F FTHI %A (BOTH ADC 1 & 2
INOPERATIVE) 2. 42 31 1% & * 2 2 Arcd g 7 BR A F R BT ¢

()
/Q\
i
ki
[
W M

AEFAFHNRBRTEE (ERA)FF2L 27 28§57 % 247
%yj%$$4“lm22$¢ﬁ&% SR AN D RN IR N s
ﬁﬁ PR A RS SR IR B S R TR B 2R

N
¥
:g.\.

ié%%a@@ﬁp PRI LT 0 AT AL 7R
Tjw@’”?”wﬁ%"\ A TRiT2 B F RRE o dofidn B o asul R
ﬁ@ﬁ ﬁ\pfiﬁ’m%umﬁgﬁﬁﬁiﬁfﬁﬁ’ﬁk
Plaggi » £ p Rz PrdBd 4 X TP o

—

4~
4
4%
i
e

CVR &) & B hgor > fse i g i fuie §87 7 g jiw
TERBEOWER D 12,4 (FFFR6400WR ) FAFRE -+ 3 F3F

19 ASTRA SPX AFM, Section III, Abnormal procedures, AIR DATA COMPUTER, BOTH ADC 1 & 2
INOPERATIVE

71



Bezidd M > JEFE 24048 (FF3AE 2100 ) X E 24
WL LRI o BEER NP A T FPFAR ek B (PFD) 4
BT SR 2§ BB 40222 ) ik IR L HEL

A2 (DEREB )2 537 B4 (RERE)Z 58T

i 1183 3k B EBME &7 G ad PR HaEsr o ¥ 5 7
BIERRE (+)Rl2z@ &7l Fide iz izdd % AnikiE
BAGHMEFLY R VI WFEREATET AL

FiEeRERALET Az TARZELFTAPEL
BT B BCERSE TLHE LY R AR B RPN

Lh A AL THRUEEZERNEY AT A (Veer) 2 ¢ 5 20
AT A A BFR BB Y L @A E A o d 2 p e B
SBEEEN o PRAEERALEATREY G AL A%
FrFEERE AT AR AR RERAARDBRS

Yo 222 ] HEER GAEE AT R E A 2 ABER AL DA
kg r ERAR S ERZ AZERFFLEY > BRI eSERS
LEL%TkﬁrH(ﬂﬂﬁ)'inTlmJﬁoi‘Jﬁﬁﬁ%%ﬁ
PEFTREEHAN  ABBLEEIIVHA ST HE R ERY 2R LT T
AT A A E R A R T2 TN N F e R R
WA T R R kR o TERALTNL hFE AT
25 gy 0 URZPESPFT ELY AN FEFRILEFER (Vare
2070008=143 JL/FF ) RS EBBF R T E{FFHENEE 2T 2R (Vrerae
20,700LB:133 B/PE ) 0 A 2.3-1 #7op o pt - RIRE R IES S F RSO T R
EEEER 2%

72



145

Varr@ 20,700LB
140

135

130

125

= FDRIAS % 4%
120

115

110

T T T T T T T T T T T T T T T T T T T T
O N DO Hd N O M © O N WO d Y N O MO O o
w9 2 Q@ o d d NN N N o 9 0 ¥ ¥ ¥ e . ow;n o n 9
S - - - - - = - R R o R - o - R =
Qe e e 22 e 22 92 22 Q2 e 2 e 2 d
LT < N C I R < N C N I < N C < e Y C < e N < N C R c < N C o -

i — — — — — — — — — — — — — — — — — — — — —
v
minimum one s

N LE | o ER

wWHEZ hundred w¥is

1,000 *<

F23-1 T@BhisedPmrEen (-)

FHBEFRRERL P 2T i B ARR 2R R R D
PIREFESE oA fae | v 5 ADC A siR 2 R 1T 0 kg
%ﬂyiﬁﬁﬁﬁﬁﬁiﬁ’%ﬂ%jﬁ'iﬁ7 LFEfd o fRAp BN F T

ZJ%$Mﬁﬁﬁ&£ M“ﬁi*%ﬁﬂ’fiﬁiﬁﬁﬁﬁﬁﬁﬁ
RN Rl TR I AR5 0 R AUBZE 2 ASTRASPX 3
W4 v i4ﬁ%%%ﬁfﬁWﬁE “dpil oo F W0 P RE KRR

Ej”');/;\%i}—?-\i ‘*’J{‘f’rma J"ﬁ'—'n I/4c5$o

(g
is}

233 REiLH

i® FDR T4 %2 CVR ) i 5 3% 485§ L3483+ 7 1,000
‘Tl&i\%’t’g 7ﬂ§,5éﬁﬁ’4",/fflfﬁ§§ﬁf§’?;ET%%@’%”EJ‘ ’

Cor
(s
¥
The-
R
<l

R gi#

BB & R e et Tminimum | {8 0 5 %% dhdpm 7 8 T O HAL | TR T
2 7%+ 54 B (Vrer@ao700=133 B/FF ) 3 I 3% 7% & triw > T F
STRINIAN/FERBRLEFPF LR R B 4B 2.3-2 47T o

73



145

--------------------------- \ APT (tl 20,700LB
140
---------------------- Vrer @ 21,814LB
135
125 %
T FDR IAS % &
120
115
110 . . . . . . . . . . . . . . . . .
G N W O At~ O m o ¢ & 1w o A % b dllm © o o
W o 9 9 od od d N N N @ 0o » o I §F ¥ PR e v Q9
B O S S O P b b DS S S
Q222 e 22 9 2 P 2 22 QAP P PRI S
G o & o s o s PSS e s e P PSS S D
SR B TR - T L T B B T B (RS T B ] I (S (R N SRS B B
\ 4 v
.. one —
1(;,& }g_r} i ﬁ;’ “,, minimum N} hundred __l‘ ﬁﬁ‘? ]3
1,000 = i3 vV YW

M glideslope 3 4 ¥4 6 =

=

P

B 232 Tadb s P Fra gt (2)

It e ERER R N L4 B FRER TR
(Vrer@21814) &% 13708 /fF > sa 7 @ @ M2 fin { 2 B %F » M RZPHE
IR SRR S S & L tﬁi\#« o FEiT {3 BT B R K 280 R FE D
170 == 2_ @3 41 6 =< T glideslope | 3% + i3 AP s A g B R

2T ’ﬁ%ﬁ-j‘ = ’-'» = F]’J ’ 4'If'b L%“l ]E]f%\f[‘ﬁfﬁﬁﬁ:‘ i'ﬁ"‘;/\—r /FLE 1.3 dots J‘»(__!' °

(=i

EE TR TR F o P EF PR BE TR

Wi B A3 Vegr, 5 Tig % ILSi83-> % @ikt ldot ) & R8> ¥ ¥

2EIE A el o WAL R R ﬂrvigf%;;j—!i{fg R
roliri R R EBRREEIT R ZE T (ZRITER ) A
ﬁ?%iﬁﬁﬁgﬁifﬁai%%’aﬁiﬁﬁw(é?)ii%@w
RGN FLER 0 R RIeARED 5§ 5 glideslope
FRELG O HERERERAIERE TH M7 > APERE T 4w
B BIERE A AS o EE

\"‘"

RoBEst 3 PR i D AEH 05 20 2 P R RAEHHRE > fa g
HEEAR S RUEH R R R LT TR Y RE &

74



©EW L FROTTRE T 6 - Bt R 0 AT IR A HER 7
T BB TER RS MO TR E R TN SR 2 B
£ o ke kX EH CRERRRAT TE BN AR G R
PoTREEERESG BB SR TG R AE T
FRAF2ZEE > FI AT TR T E R FRE S S PR
B o B Rl B R SRS 2 SR RE e R T

WO T Idot M A TER LFRY AV R T E T 0 @
FREZEFF D Vepr o B REPIH A4 2 L naiFe ¥ TREIFRTF

BE o g = 2.19g 20 E-F Sk B R B

S

ST A T AR B RO T Y ookt
ﬁz%m’wﬁﬁﬁﬁf%%i'fosa’%§ﬂ¥%‘ R
SRR L LR LE DRI L AR LR S e S
17 % F T 0 AWOS Fuif 36 5 if TRl ST e e H W 25 )b i 5
£.02 20n/m GERl 17-6) 0 B4 H 8B b 7 F L L2 ko

ajﬂprq-ﬁwﬁﬁa%f&ﬁwﬂ; M PhR F FE TR
TR RLESTT M

234 EHISHIE

a§ﬁmﬁa(ﬁymﬁqﬁﬁ’iﬁﬁ%%ﬁgﬁﬁé’&#&o
FIRIMF TP EFE FDR T 28 E » B3t ¥ o 2 ] 40 R ey
S EE LAY PP EE Y ST ISR A BeraE 2R A
GWERE I ZABBNE G2 O IR T Y 1,650 R
Bup GEFTO02ARI IR R EBFR > BRLRTERIFR L
EIUWIABBNER S e NI FS L 0 o R 1124 frT o
PEET O EIERE AT IS Y 2 2 0 0 REUBS TS

75



@%ﬁﬁ%ﬁﬁ’ﬁ%*¥%%’ﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁwﬁﬁ
B G FE Al Bl > P T FRE L v i T DEPLOYED / L
DEPLOYED /R DEPLOYED | 4r% k3 ¥R B # % £ J64 » SRR E
g w ik T T/RDEPLOY/LT/RDEPLOY/RT/RDEPLOY |- fe i
# CVR ) & > ¢ %fuii w¢79mw R f Big iﬁﬁ%
FoniTamay @ARFIH CREREGER TR 2 g
ot 0B R ﬂ;@é&ﬁi% Rl ee it 2eved o 0 F B R AP A T
EESAET AR BRYTAH LAY BEF A CRR-FRETH

FAFETARIR o

FHFERAA GBFRLE O OBREERE AT EEZ e o RA
OpEF LA 8 L hARS R SS I E R E Y R T K
R TARMBGRAEE  RRIABEABAL e L HNER o TR
ERE WD St EE 5 o

235 HEFITERLE

fuy $EEY RETEARR (SOPs) 175 &b f e ivib priz i
- %ﬁ‘f’ AR EZ B miERSUe R TRV IER - R
B e T 0 L EBE  §RF B AR N F e

3R o il Bt R BT el g Y G AR R
L E S ERY JRLERE £8 S 3 LU PR DS R
HRT s B UFE R R 2 E R F R 2 - o

A EFR b B BRI T AR SRR T

2_ 1§35

~~

- £Mm%%a?%?5ﬁ§’5*£€§J?

- BB EABARFEE

76



FrEis o Beie R & gﬁnwwdwq#a;%@%ﬁ E®E AZ
PFig o iR s R A RS 5 AR -

S

FHEFTVEREIE TG DR T FA kA L AT P4 2
g e R AR AT E S RETERA L RE] ) T 2w 0P
RALZ LB R Mo AP P F VAL H 242 87 -

236 ERiGHES PR~ FLHAR

¥ migHE 4 7 & (trans-cockpit authority gradient ) %4y A

B FIFRHCER 2 FFEFZRET RN R G Al N A N
A ARR ZIE c MEME RAGIEA PR T & FRER E RV ‘f‘ﬁa‘f*p T
fp S e 200 Ra o R A S PR T A€ Bl 2 75 4
T~ JEEAE R Hi A A G ~»53%ﬁv%§i21’220 AR BRAGHES HRER
fﬁfr"tﬁn)@ﬁv%ﬁ '\AP%-W;L,‘ PR OARERTEAD LB
ERAES Y oL N S AR BB SR AERY R AER
Lo @3 e HE I HpMARERA: LD

SN

By 151 6 MBI CBEREZSETE A R A% LA e
(16,234 -] B 13,901 -] B )~ % | 4 G 4p B (753 ) pF 1423 /] B )
SERAFH (RTERF RERE) * 5 MEDLIE- 793k
Bhd BERRE G BEERE PR D R RS YGRS K
SIIECELTEYFISERS LRI T S R
TR EAES R EE o

AA ki CVR a2 el AT Bl 2 aid &b

20 2 B Edwards E (1975) Stress and the airline pilot, BALPA Medical Symposium, London °
2l 2 B Flight-crew human factors handbook (2014 ) , UKCAA CAP 737 -

B Frank H Hawkins ( 1987 ) Human factors in flight -

B FAAAC 120-51E ; AR X &0k P2 K 106 £ 6 7 30 p g5 b R dad 2 o

N\

22

\\\?{.y \\\?{.y \\?{.y

23

77



RER BTG AT AN F L A REEY AT R A 2R
'I,f_1§ £ f’? =) ?\ b1

® EHEMRY ARZEALTIRI - RE-LER

o ﬁﬁﬁﬁ*ﬁfﬁ LESES A
CEER SRy £ R E 1 £ SR
FrETE BERETATEL &

® REm RIS S hiERY A TRRFR

AR 0 MR Y ARl ﬁﬁs“‘.‘# LR AR RAGES PR 2
AR T PR f 8 T R R AT o~ MO g B (SR

W BRI A J/u/,,\”}é ez A o U D RRA R B ARE o
24 pg#ym
241 WP R ;\‘.;%‘%,g;iﬁﬁﬁ

» v =3 N = 2\ 2 4 2 >
pABERLIAT P HETPREH2Z - > 5d pAFR N AT D

FREEHFE O AR pRAFTREL AR AaFE X 2EF

-~

P RRRPETR

RPpiE N P EGEE P o AT F 2 BNE ¢ AR SUR B 8 AP
MARR 27737 ~ FF B it o

FREBE IS PREAN L L fAFRTE SRR G
Pp sl 4 ACI120-001A (7% p AE%iFE) 2 AC120-002A (Fuisp 2

78



5
x“\

BREE) KAl £ e AuPr @105 #60 15p 2@ 1042 117

5pigabig* o Adnh e AR 104 £ 11 5 p ¥ 7dsp FAA 22 2 #d

2, AC 120-59A " Air Carrier Internal Evaluation Programs | » ¥ & R 4& 4%

S TARM L p AFRTERET S 2P REITEREY o2 g
ENE LN SN X IR L G-

»

DR 0 ISR AN A |
ALH PR 1%1) BT p AR
R AR AT I N i A g o=

73[: pﬁ\‘ J " -1 :J['%Jl

HETBEBR A

Rz g Pie d DAY e e RO PRRE R ] 2 8
FERBPNEN 0 2 BB TRERAR P FH e E A4
51 AR F TR R T RERAITR ) R HiFRE

BH )R EI ST p N fg*?%-glgﬁfg RIS L T p A JE»A;»K
AARGI BT AEHR D o 7 XY P A RIS AR 106 £ 2 & T
3 MALEAER R E > BN AE 107 EEE G A F 0 123
PR ARG I X EN T ATIRALAEERAERY A
KA B IAM s8> A E P2 ABE A 448

"‘; #’D'ﬁ‘ﬁmzpﬁlzrﬂ'ﬂé:* ﬁ.ﬁﬁﬁjl—)‘i@ﬁ ‘/)/%'?/—Z\iﬁ., ;IJ /é\‘?‘j@
Tl @I ERRALZE T EEE A

EAN ‘E’$'—’~ s R

PR PR E N SR N RN FRRALE I

P,
TR IR TS SHE I USRS E I 3 S

79



LEZFLed e ERGE HEEEAFRA - R A BRAREH D
PRAK 106 £ 107 E Fam 2 TP AN RLES 0 BB RACT

® R 106 #FLXE2 5-bfkhFHMUERT 2HRATD AnER
ST RS AT o

@ AWI107# 37 7TPp2%-%%bs iHERIEREZBATFT
P A AR FRERED AP e rEF R R 2R
Wl R e k2 44 (FHAr 243 &) o

® “KIBHEG? 22Pp2%-%ih  FHPBPLE2ERMYT TR
iR IEREAS* WRAEBFZYFRPIL T o

242 H[EIEITER - RTOREZ LRI REF

A2 H 235 64 0 R K E e R LR 6
O P BEUE TR > TR ITERE 2 A

=\
S
e
g

FEOPMF X 2 AW R B REEsRE 0 YRR
e i EapE AR AR S AR 18240 S A drdg I HEEREER A
FHEORFEP S AR AN P LG T 2E R LR
2 ARR BT fRp o ;‘iiﬁa??“{f)@;"gﬂ H O aiE 52 Kiﬁﬁfﬁﬁ b oE
LB DI Blde D G 2 B B S e 5 B

>
|
A
bR
(w
o
TR
I
-A—\
"j
C"I
(w
v
i

243 PRSP

80



EE O T RypERT R R B B Y A e 2 kA iR R
Res Wy REP fpdisire FE2 FRAETEFETEMH VEETRA
REF R B DIRE J 0 TR R BRI R H o s R | R
VIR B AR

B D E R R T BT % ATk A AR
VRAE Y LRV A R FLRASVRTES R
PEEP ST D K S R £ R AL 4 FST 8 W AT KT R R R HOR
WREAE G AR c DO THIEATRES RS ] B HEHY
MAH RS mock sy THRE PSI #rais 2 23033 « 2050k D & phikck
B MERTRPE RS E L ERFERE GG RS
Pk STV E B RER ¥ 530 2 P A H AR

N

AEIRG O FEIO P BERGFYIREP 2RI ST AF L R
P BURR s F RS R AR A R 2P IS A H s Rk R
EITYIRAEN Y MR R e L r 2 58 0 ¥ OFST iR R4 Y

FEVRF D B RETR BRIV R 20 RAR B E
B f g TR Y (F A g o

>\.\_
0’14\

7

81



#3% B

ARV RBABLPERELETF TR EFLEAN O RE
ZALBR TATREFIFMIBAFR ARG MLIBALFR 2
THERAER -

BYRETF]F HIAEFR

MEBABFRGE e ERT AT T URET S E AT T G M2
}: ]

Fa 7 ppin s Mg AT AL LA

BRG] R s RV R RS
G LR BT sk kB b
S F 28 LIINE TR - TR L R
PERAF S R AT AR BES 0 AR A K #e

T 22 Fo Mty % 2 o

>
ok

SRR AR RGBL G R RAE 2 s R RA R FAR R (T
afﬁoiiégxggaﬁéﬁmj%%’ Forrhl 27 o 2§ AR A4 S (ICAO)
ETRALFLZHRERNY > NFLFTRAZ X 2ET KT 2T K

BUE 2P D2 F o
31 BV REFIHIAEIFR

1&%%%%Eﬁﬂw@iWLﬁwﬁ%ﬁﬂu@i15§%§@i’
DA R I LA B NE R PO R FEIEFY 1,650 %o e 2

82



BdEE Y SR HTHRERAE AT IS 2 S e T
SR ARG RIS D > BRZBDER o (111,1.122,1.183,23.4)

32 #R%IMIAAER

L G eFMaETE M Er 253 R 2 g2 AT g Higa
jga 5 = glideslope , 7§ &4 » A @% WAL o e B AR
TEF R T TR A2 F& & - (1.11,1.18.1.1,1.18.3,
2.3.3)

a

‘“,L*

2. HSESpE > BEUER AREE BT O ONMRFARE FE T R FR
FRA S AR T PR R e 2 KD E R TR k- (1.64,111,
1.16,2.2.2)

B A GEER BEERR (20 L SN BT
(J\T’/ )4*§§*P"? 1019_/]33 Lbi‘éz"f{? = &
FRATR o (118.21,2.3.2)

4. FEApeup it p d o PR T a VR zERR 2 Thnpi
WFECL R ) 2 B 2R o (118.2.1,2.3.2)

5, R B e WA 7Lz RN AFHLER FTihE ZHA > ABEE T
TUHAFIRAE R TR AETOTRAAPI A ML R4 K
T2 E N S EF R R ER A AT 2
WRFT TR RATRERF 2 f TR TR EFREL S
R LR wﬁﬁﬁﬁﬁ;&%ﬁ%ﬁﬁaizé%g&’&@@%
PEECE AT H Y - RN E B P AL F TRk
1&%’@ﬁ%ﬁﬁﬁﬁﬁﬁﬂTﬁéiﬁgﬁiﬁ%o(MLLBZ
1.18.3,2.3.2)

—my

ﬁ'
S p

ﬁ Tz il R AL *H;:ﬂ’ﬂ%%j; *9751 %/Q’iﬂ—ﬁﬁi‘:’ f%ﬁfﬁ
N AAE R ERE L ERY AP RO EER MR BRR

83



3.3

FLAECEEEF LA PEBRER Y HE T A @~ M
'

Tﬁﬁéfwﬁﬁ%wf%hﬁﬁ“%JMA TAEAF e ALE o (111,

NP E pFZ B 5‘%"?%1?%%?% * 3 L2 p «*E‘A«ﬂmﬁ— =
Fo TR AR AR I A g e B T p AR ARG Rk G
PERBPAFRATURAZE R RAAR Y T AT RATRIY &
o R B2 ARV A P14 o (1.17.3,24.1)

3O P AR TEY ST A Y 2 ORI R A R BT
FRREFRANE I BRI RS 2 o F w2 T
' \% B L DHRAITP AR A N FIREE R R sy

Eddk % N E AP RAESE R pAFTRITEED R e by
™4y o (1.17.2,24.1,24.3)

-~

ﬁ? =
B

¥

A F U T G AR EREITEARA 2 f 4R
ﬁ%ﬁﬁ%ﬁ%%Ei‘@%%%iﬁiﬁﬁﬁﬁ\gy@ﬁﬁ%@ﬂ
BRPRAS - HAREE R R R TL RGN R X T A kA A
DENE A A Y E P A A LR S VR L
it gt 22w e (111,117,1183,235,24.2)

FeALFER

T BT S Bﬁ
.mﬁﬁpgAﬁﬁgﬁpwaaaﬁo@ﬁﬁﬁﬁﬂikv* i”“?
P R T4 M2 EfHrmi 4 o (1521)

FOBHN R AT GEFLF RTAMA RS EL S R

BATANEE F o P T e R ) AWOS LT 36 54 i 5 R A3

BrEE MR EPREN 0D 2R/pF kA e B X
1

84



TP SRR AR 2 T AR R AR T A e
FiFM AN TR F L ZR-F RSB T2 SS vk T
AAURE S BE A2 B Y - (16,1.16,221)

FREHBER AR CERYRESAREF FR FRFRY
BB EA 2k fokiEsRi HFRE AL ZE RSN L S
g (116)

85



i Skl S Ay T

WAl T gr A B B R PR o B R 4 R s el

2 EH Ty 3. (ASC-ASR-19-02-001)

TR S ATERS F.b T IRNE AN S 1 RN CE- T e AN

IRl R R R E B S FR

i&f’f%ﬁ}—?iﬁi > (ASC-ASR-19-02-002)

e Tavizag  BFRF L/%v&fwl« ARG 2 fAE R R e &

DI S IR R T 2 b 'k o (ASC-ASR-19-02-003)

WART GR e R OFRE IO R E NS A 2 B

R G ooREE R AT ERGES A PSR

4 41 o (ASC-ASR-19-02-004)

WAL G A RFELFFENE 2 e R p AR

o fanizirz fef ) HAREERR A LIRS - L H - BER G E4E

AR g AFREE2 FE o (ASC-ASR-19-02-005)

WAL 55 14 Bae R e B T2 R A bl 2 2 AR M AR
(ASC-ASR-19-02-006 )

‘E-\

b2 i

RRAEIMR P 3 B

g s o P e ot &
Wil 2 B Erer 3 RpE

e B R TR w i RIED I 4 0 2 Pt
AL ( ASC-ASR-19-02-007)
FEFHLPHHT AT R FRNAEA G 2 BEe i e e
BA IEE T DR KT G2 b ' o (ASC-ASR-19-02-008)
4e o fg*%;,i oo fz2 e R s p A /’g‘%;ii?-f%jé,‘:_’ R L Ul S

86



PR A Al 2 AR AT R & 2 ] R S e | 2R
BEEAET e FRERAR S 2§ AK R RBEAT I
( ASC-ASR-19-02-009 )

& Gulfstream £ 5 %] i3 &

1. 2= ASTRA SPX A4 4 2 7 oz @ Bon iz Fe (42 A & 4p 3l o
( ASC-ASR-19-02-010)

1. 4o @ Ko f 5 R [ER S o i d)2 B R HJRE 7e il IV
NiFwREREHFEL o

PRI D AT METEAB BT RFEHE o A B f
BHA M AL BITP 5L 4rF E o A AR

2. 7%/7%7’53/ itz Fﬂﬁk%/;// %//77 ,ﬁ,j\"ﬂ zgﬁf;.(\;:;?*%—z:fgiﬁe‘z
-E#)/#/'Iz/zéﬁ 'i‘%-égp‘fr#‘f%,ifié,& E‘#Klf’tﬁ("gﬁ //?—iﬁfﬁi’_iig—l
W ITAAE T

FEE R

(1)7(/\757«]07 4#19ﬁ*g£4ggé¢gp%/—ﬂfw}—{ﬁ”J(,; Stable
EHGFEP/ R DEHFL G AL TL A F & AR E ) SOPs
FERAIE (F 0 ~F 7 8 FH ) CRM i 4 1 b 4% 2
vt TRt oo

87



(2)1«]07 54';;\,44';/_5””,'5 (?)-ﬁ?g; ba;’p:»fvﬁg,«&%’;,
f%ﬂﬁnm&ﬂfgﬁﬁ%»ruﬁﬁv R FEHE B E
FUES T XY ST ISV S AT N
B)AXPH (B) F7f Afrpap 59 5 2@ 50 g E 2
nm@m’uﬁﬁ%ﬁﬁﬁﬁ%zﬁi‘#ﬁz@ﬁCMlﬁﬁ#
SR REFHAPTL G g

LT E AT FRE LR RS GG R H TR
I T G T AT G2 B e
FEIE R L

(1) #2272 22107 # 4 7 B E-MAIL 79 ' B i "7 #7 7 £
JRE i B AR 0 B P 23 PIM-Pro Line 4 Avionics System For
The ASTRA SPX page 4-30-14S Comparator # % B Z 74 5, -

(2) 57 drifd TTHETT L R T T ELE AOA Fy T
Bz ’j-ATC [ AT SR ,&#— ORH #¢ 7+ EA-14 Air Data
Computer Failure f& #/% 247 i#

QG FE (KT 22208 ) 379 R HFSid £2F

&R 5k 10 AR f L fe o IR T TRE A IR AL F

BRAGE S B R o

FEE fFR

(1) #2227 25 it fl CRM iy # > i 107 # 6 2425 # {74 5 F 4
AEAE - ﬁd%ﬁzk” 7%%@ﬁﬁﬁf%ﬂf?#ﬁﬁ‘%é
HICALR I TG s Bl L FRAGE 20T

(2) T ERF i df ERRPEF HRE Ginie o 5 R B

JeAR T g I AR G BT T S IE G E BRI f A
R BT TRZ e b > FTTF G BATF S A B~ S 4R 7 4T

88



A 7’? IR ﬁ ;L%‘f;}‘%fﬁ{ %/fﬂff ,
#ﬂff‘;’z N

(1) & 27 5 [z gf A #ead £ ACFI20-594 B F7f A4 2R3+ 3 # 6 45 » #
i F (F)F#H 52 FDRICVR FHAfrE 2 R~ g B &7 - 7
107 #£09 2 18 f hiF R5ah i2 4 o

FIEG JABERAFZ B L 2 F A % D FIEEL 0 A
Agd o

AL L[ RE S I T AR A
PRI LR R Bp B F

FEIE R L

(1) # 227 2 & LB ISR 02 AR 95 5 85

(2) %2 2T EATIR T LT R B RHE TP AIFE L F
FH e F B 2 30 J07 £ T 420 f R A B RFE TR
FaR e

(3) & 27¢ AL E ﬁﬁ[ﬁfﬁfiﬁ?g—z iﬁ/’}?‘;%‘fi‘%’ CERB A
;"’..ﬁ_.?i 4 F 7 o

89



el BT D R ED ¢

RDO
INT
CAM

: Radio transmission from occurrence aircraft

. Interphone

: Cockpit area microphone voice or sound source

(RDO, INT, CAM)-1 : Voice identified as captain
(RDO, INT, CAM)-2 : Voice identified as first officer

APP : Taipei Approach
TWR : RCMQ Tower
- Unintelligible
@) : Remarks or translation
* . Communication not related to operation / expletive words
hh?* | mm | ss | Source Context
18 | 55 | 09.4 CVREm R
(CVR recording begins)
hotel three three five direct to 73 (Huatan) cross
18 | 56 |31.6| TWR |7-3 (Huatan) at above four thousands cleared i-I-
s runway three six approach
direct to =3 (Huatan) cross 7= 3 (Huatan) at
18 | 56 | 37.2 | RDO-2 |above four thousands cleared for i-I-s runway three
six approach hotel three three five
18 | 56 | 434 |CAM-1|... =& -4 ...

24 ki) pER L APP BER iF L A
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hh?* | mm | ss | Source Context
(direct Huatan)
18 | 56 | 46.5 | CAM-2 |roger &_
WoAPRLE-T B33 048 5 pRaOE
18 | 56 |47.4 | CAM-1 |(ok we will wait a moment five minutes away
if six hundred feet now...)
18 | 56 |51.1 | CAM-2 |yeah
18 | 56 | 57.2 | CAM-1 |vertical speed
18 | 56 |58.5| CAM-2 |check
18 | 56 |59.1 | CAM-1 |three hundred down
18 | 57 |00.9 | CAM-2 |check
18 | 57 | 37.6 | CAM-2 || heading
18 | 57 | 38.8 | CAM-1 |check
18 | 57 | 56.8 | CAM-1 |I-nav
18 | 57 | 58.6 | CAM-2|...
(3 P 85
18 | 58 | 06.0| CAM
(unidentified sound)
18 | 58 | 07.0 | CAM-2 |arm approach
18 | 58 | 261 |cama |t FF T o AEHY
(both altitudes are a bit.... something wrong)
18 | 58 |28.9 | CAM-2|roger check
18 | 58 | 414 cama S0 T
(i-a-s are not right either)
18 | 58 |51.3 | CAM-2 |check normal
18 | 58 | 53.3 | CAM-1 |check
18 | 59 | 09.2 | CAM-1 [slat down
18 | 59 |10.2 | CAM-2 |speed check slat down
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hh?* | mm | ss | Source Context

i% speed fr}c»{"ﬁ - BhAs
(at this speed it burns a bit more fuel)

18 | 59 | 13.0 |CAM-1

18 | 59 | 15.4 | CAM-2 |roger

18 | 59 |20.0 | CAM-2 |okay slat is down

18 | 59 |22.2 | CAM-1 (flap twelve

18 | 59 |23.5| CAM-2 |speed check flap twelve

18 | 59 | 28.9 | CAM-1 |flap twenty

18 | 59 |30.1 | CAM-2 |speed check flap twenty

18 | 59 |43.2 | CAM-2 |okay flap is twenty

18 | 59 | 44.9 | CAM-1 [check

(5 128 BT BE)
(sound similar to altitude alert)

19 | 00 | 23.8| CAM

LB R
(... altitude)

19 | 00 |25.0 CAM-1

19 | 00 | 25.4 | CAM-2 [check

19 | 01 | 54.4 | CAM-2 |altitude select

19 | 01 | 55.5 | CAM-1 [check

19 | 02 | 11.3 | CAM-1 |altitude hold

19 | 02 | 12.2 | CAM-2 |check

= F 2
19 | 02 | 138 |CAM-1| _
(three thousand six hundred)

= + = check

(three thousand six hundred check)

19 | 02 | 14.3 |CAM-2

19 | 02 |16.7 | CAM-1 |set

19 | 02 |17.7 | CAM-2 check

19 | 03 | 11.2 | CAM-1 |vertical speed five hundred down
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hh?* | mm | ss | Source Context
19 | 03 |14.6 | CAM-2 |check
(3 7 )
19 | 03 |50.7| CAM o
(unidentified sound)
19 | 04 | 02.8 | CAM-1 |heading select
19 | 04 | 03.8 | CAM-2| check
19 | 04 | 21.7 |CAM-1 ...
19 | 04 | 22.8 | CAM-2 |check
19 | 04 | 23.1|CAM-1 ...
19 | 04 | 24.2 | CAM-2 [check
wOEERTZR
19 | 04 | 35.0 | CAM-1 _
(ah temperature thirteen degrees)
19 | 04 | 58.6 | CAM-1 |gear down
19 | 04 | 59.7 | CAM-2 |speed check gear down
TAGH T R
19 | 05 | 02.4| CAM (%43 _F‘) _
(sound of cabin reminder)
hotel three three five contact tower one one eight
19 | 05 |10.2| APP _ _
decimal seven five
one one eight seven five good night hotel three
19 | 05 |13.2| RDO-2
three five
19 | 05 | 15.7| APP |good night
c-c-k tower good evening hotel three three five i-I-
19 | 05 |18.9 | RDO-2 _
s approach one zero mile
19 | 05 | 24.0 | CAM-2 |locked
19 | 05 | 25.5|CAM-1 [forty
19 | 05 | 26.4 | CAM-2 [forty
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hh?* | mm | ss | Source Context
c-c-k tower hotel three three five i-1-s approach
19 | 05 | 33.6 | RDO-2 _
one zero mile
c-c-k tower good evening hotel three three five i-I-
19 | 05 | 41.4 | RDO-1
s inbound niner miles
19 | 05 [48.4| TWR |hotel three three five tower radio check
read you five by five now i-I-s inbound eight
19 | 05 |50.7 | RDO-1|
miles
hotel three three five c-c-k runway three six g-n-h
19 | 05 [57.5| TWR |one zero one four check wheels down cleared to
land wind zero two zero degrees six knots
19 | 06 | 08.1 | CAM-2 |roger
19 | 06 |09.4 | RDO-1 [runway three six hotel three three five
19 | 06 |10.4 | CAM-2 |before landing checklist
19 | 06 |10.4 | CAM-1 |before landing check
landing checklist ¥= (uh) ignite ignition 3R %&.§_on
en(it is on now) anti-ice deice not required engine
sync off flaps flaps uh forty uh landing gear down
three green uh hydraulic pressure check three
19 | 06 | 24.6 | CAM-2 _
thousands three thousands uh parking emergency
braking lever off t-r switch on uh ground a-b on uh
landing flaps set forty standby for yaw damper
disengaged uh before landing checklist completed
hotel = = 7 ¥E SR ARIBEA B o
19 | 07 |05.8| TWR foe T . L
(hotel three three five tower sound quality testing)
uhhotel = = 7 R iz &5 4
19 | 07 | 09.4 | RDO-2

(uh hotel three three five i hear you well)
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hh?* | mm | ss | Source Context
Ok T A B in B &4 45 2538
19 | 07 |11.7] TWR _“g - R A
(ok right now i read you well too thank you)
19 | 07 | 18.8 | CAM-2 |uh check speed
i R LEE S h
19 | 07 | 558 |cama|” % o _ _
(two sides the speeds differ quite a lot)
roger — = = éh— - » §_
19 | 07 |58.4|CAM-2
(roger one three two and one two four yes)
4F
19 | 07 |59.3 | CAM-1
(ok)
19 | 08 | 037 |CAM-2| ~
(one three three)
A Aehs
19 | 08 | 07.6 | CAM-1 o
(follow mine ias speed)
roger #_ okay none = -
19 | 08 | 08.9 | CAM-2 _
(roger yes okay n one sixty)
19 | 08 | 09.1 | CAM-1 |4F
wiper ¥ 7% §_ ¥ F A F IR E
19 | 08 |468|camp VPR HE ﬁ . _
(did you mean wiper i will open for you sir)
ST Sl
19 | 08 | 52.3|CAM-1|
(it is on now)
4
19 | 08 |53.3 | CAM-2
(ok)
(7 ] #-5F)
19 | 08 |53.6| CAM _
(sound of wiper)
19 | 08 |58.6 | CAM |one thousand
19 | 09 | 03.6 | CAM-1 |okay runway in sight landing
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hh?* | mm | ss | Source Context
19 | 09 | 08.6 | CAM-2 |roger
19 | 09 [25.1| TWR |hotel three three five say your position now
19 | 09 |27.9 | RDO-2 |one mile
19 | 09 |288| cam | T B IEE )
(sound of autopilot disengagement)
19 | 09 | 34.9 | CAM-2 |okay
19 | 09 | 36.0 | CAM-2 |approaching minimum
19 | 09 | 37.1 | CAM-2 minimum
19 | 09 | 37.2 | CAM-1 [check
19 | 09 [41.7| CAM (glideslope
19 | 09 | 42.4 | CAM-2 [return
oo
19 | 09 | 43.4|CAM-2
(we are a bit low)
19 | 09 [43.9| CAM (glideslope
19 | 09 |46.8| CAM |glideslope
19 | 09 |49.6 | CAM |glideslope
19 | 09 |50.8| CAM |glideslope
19 | 09 |52.0| CAM |glideslope
19 | 09 [54.2| CAM |one hundred
19 | 09 |57.3| CAM f(fifty
19 | 09 | 585 | CAM (forty
19 | 09 |59.8| CAM (thirty
19 | 10 | 00.9| CAM |twenty
19 | 10 024 | CAM |ten
19 | 10 | 03.0| CAM (i iz 358)

(sound similar to landing gears touch down)
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hh?* | mm | ss | Source Context
LI < S AN )
19 | 10 | 04.9 |CAM-1 . . .
(... all are not right  speed is not right)
2
19 | 10 | 07.3 | CAM-2
(yes)
(7 P )
19 | 10 | 12.0| CAM o
(unidentified sound)
T AR
19 | 10 | 18.8 |CAM-1 ' )J'}
(totally...)
&£ E B
19 | 10 | 22.2 |CAM-1
(uncontrollable)
A
19 | 10 | 26.6 | CAM-2
(yes)
T
19 | 10 |27.2|CAM-1|
(this is not controllable)
19 | 10 | 28.9 | CAM-2 |roger
AT U R Y R R i
19 | 10 |30.2 |CAM-1 PRIERF TS
(oh we hit the runway edge lights)
19 | 10 | 34.8 | CAM-2 |yeah
hotel = = 7 M4 /F 7 3] whisky five " 3
19 | 10 [35.1| TWR |(hotel three three five continue taxi and vacate
runway from whisky five)
#4F 7 whisky five %t 3t hotel three three five
19 | 10 | 39.8 | RDO-2 |(continue taxi to whisky five and vacate hotel three
three five)
19 | 10 [42.6 | TWR [see you later
19 | 10 | 46.6 | CAM-1 {2 &
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hh?* | mm | ss | Source Context
(totally)
RS
19 | 10 |50.8 |CAM-1|’ -
(uncontrollable)
hotel = = 7 R Aps- SR v L P ARES 3§
19 | 10 [51.8| TWR |(hotel three three five from how far could you see
the runway)
B AL »ﬁ T
19 | 10 | 55.7 | RDO-2 S
(roughly one mile it is raining)
roger — R ¥ 12 B AR
19 | 10 |58.2| TWR _
(roger one mile)
?K—JF% 7 3.
19 | 11 | 05.1 |CAM-1
(totally could not see...)
hotel three three five vacate runway via whisky
19 | 11 [ 296 | TWR |_ _
five contact ground see you sir
vacate via whisky five contact ground see you
19 | 11 | 34.8 | RDO-2 _
hotel three three five
CVR &4 %1k
19 | 26 | 544

(CVR recording ends)
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from the ERA Air Safety Group

BUIODean remions airkine aseciaton

STAR 014

V1 — March 2013 Flight with unreliable airspeeds

Introduction

Following an accident over the Aflantic Ocean, EASA (European Aviation Safety Agency) has
addressed recommendations to the airlines. These recommendations include, among others, the need
to make flight crews proficient in the detection of unreliable flight instruments, as well as how to handle
these kinds of situations. The procedures should be trained in simulator sessions.

Discussion

On a modern aircraft, airspeed, altitude, vertical speed that are displayed typically come from air data
computers. Nevertheless the measurement of such parameters relies almost exclusively on the Pitot-
Static system accuracy. Some factors affecting the proper working of our Pitot-Static system include:

Covers not removed from Pitot or static

Ports or probes blocked (insects, mud, stickers)
Hoses disconnected or leaking

Water in the lines that freezes

Water drain cap on Pitot-static lines missing
Airplane Icing

Wolcanic ash

Radome damaged

As you can see some of them can be avoided if the walk-around inspection is made properly and
others can be avoided by proper aircraft maintenance.

Pitot-Static anomalies

To study the effect of Pitot-Static system anomalies, we
will consider an old airspeed indicator. We know that it is
not the one installed in your aircraft but it will help us to
better understand the problem. We will study three
possible cases. The first one will be a complete blockage
of the Pitot tube, the second one the static port blockage
and the third, a complete blockage of the system.

Statie Air Line

Flam air preseure from the ptottube s dirested
te a diaphragm inside the airspesd indicator. The airight
eass in verted ta the static port, s the diaphragm srpands
or contracts, 8 mechanical linkage moves the nesdle on the
face of the ndicator.

Case 1: Pitot blockage

The airspeed is determined by the relation Pd=Pt-Ps where Pd stands for dynamic pressure, Pt for
total pressure and Ps static. In case of Pitot blockage, we may consider Pt as constant value (Pt=k)
since the pressure is entrapped into the line. So it will have the following consequences:

Park House, 127 Guildford Road, LUIGHTWATER, Surrey, GU18 5RA UK
Telephone: +44 (0)1276 856495 Fax +44 (0)1276 857038 info@eraa.org www.eraa.org
European Regions Airline Association Limited is registered in England & Wales. Company No:8766102
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+ During take-off roll: Pt=k, Ps=K since alfitude is constant. As a result, |AS will remain
equal to 0 (Pd=k).

+ After lift—=off and during climb @ Pt=k and Ps is decreasing, so the faulty airspeed
indicator indication will continue to increase as the altitude increase. The higher we
climb, the greater the airspeed. At a certain point the Vmo speed can appear o be
exceeded. If you make the mistake to believe the faulty indicator, your natural tendency
will be: either fo increase the pitch or reduce thrust or both. This could cause the airplane
to exceed its stall angle of attack though the stall waming system operates nommally.

+* During descent, the opposite phenomena will occur.  The 1AS will decrease as the
altitude decrease.

Case 2: Static port blockage
If the static port is blocked, Ps=k so during:

+« Take-off roll : Pt increases as the airplane accelerates. Ps is constant, the airspeed
indicator works normally.

« After lift—off and during climb - with respect to airspeed, the sensed dynamic pressure
faills to increase as rapidly as it should during climb because of the trapped static
pressure. (Remember Pd=Pt-Ps with Ps=k and having take-off elevation value which is
higher compared to Ps value decreasing during a normal climb). Therefore, the airspeed
indicator will indicate a lower airspeed than it should be. Typical mistake would be to
lower the nose andfor increase thrust to recover the emoneous airspeed, causing the
airplane to exceed its limits and this may be without any waming since the aural waming
might be linked to the unreliable source.

Case 3: Both static and pitot blockages
In this case, both Ps and Pt will remain constant at the time of the blockage. As a consequence, the
IAS will remain constant independently of the altitude and airplane acceleration or deceleration.

Finally let's consider the other flight instruments linked to the pitot-static systemn and the
consequences of possible malfunctions.

Data Fitot probe blocked Static port blocked
Alfitude: OK Erroneous
WVertical speed OK Erroneous

How to recognize Pitot-static system problems
In addition to the consequences mentioned above, below you will find a list of hints to help you to
identify erroneous speed or altitude indications.

+« Speed discrepancy (between Air data computer and standby)
Fluctuation of the indicated airspeed or of the pressure altitude
Abnormal correlation between basic flight parameters (IAS, pitch, thrust, climb, rate)
STALL and OVERSPEED wamings that are in contradiction with at least one of the
indicated airspeed
Abnormal autopilotflight director/ auto-throttle behaviour
Inconsistency between radio altitude and pressure altitude
Difficulties, abnomal noise while extending/retracting the landing gear or the flaps
Pressurisation problem

: Q
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Recommendations
The following considerations will help you to deal with the situation:

B

¥ ¥

&

&

Keep the aircraft control with basic pitch and power (see QRH). Troubleshooting will be
done later. If in a fum set wings level. If in descent level-off or climb to a safe altitude.
Retract the speed brake if they are deployed. If climb is desired set a nominal pitch value
and power to sustain climb {remember that stick shaker is reliable).

Identify the unusual or suspect indications by cross-checking different sources (RA,
INS__).

Make zm inventory of reliable and unreliable sources. See annex.

Find or maintain favourable flight conditions. Historically speaking MO accident involving
unreliable airspeed on large commercial airplanes has occurred when their crew
managed to find or remain in daylight conditions. GET VISUAL, STAY VISUAL. Good
instrument approach facilities and familiarity with the airport ARE NOT good substitutes
for visual conditions.

Get assistance from the others:

* ATC may provide GS and wind or provide you heading to avoid hazards.
Nevertheless altitude indication provided by ATC MIGHT NOT be reliable since
most of the radar system rely on the aircraft transponder for altitude source and
this one is using the pressure info from the air data computer.

+ Other airplanes: flying close enough to assess speed and altitude.

+ Company: if reachable may provide you technical assistance

Use check-list, discuss the cross-check to be used and what assistance is expected from
the PNF.
Identify alternatives for back-up in case of future confusing indications. Elaborate a plan.

Conclusions

Despite system reliability and technological improvements, accidents related to erroneous flight
instruments are likely to occur. Due to the fact that crew are seldom confronted to these situations
contributes to increase the risk of accident. To deal with the problems involved by such a failures,
flight crews should follow respective ops manual procedures and only use this STAR as guidance.
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