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

this activity to apportion blame or liability.
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A AT AR 16-1 -

% 1.6-1 47 BA K TR £

ey BAAMTHRA (BT ARI107# 127 14p)
B #5 ¢EAR
oz B OF o 5L A B-18717
¥ ) B747-409F
gl i i} i BOEING
Al Rix B e 30769
2 A2 & B 5 1346
e Vi P g A KO3 #5712
# oEd P >y R E93 £ 57 15 p
B 7 E Freighter Empire Limited
i# * A China Airlines
B 2 e # 3 %% 93-923
WA e R % 107-03-051
§ s E o4 % p 3 ® 107 £ 37 16 p
o E 3 ol A®108 & 3% 15 p
fLop B oM@ OF pF ok 63,324.94
oz BORE KX K 11,831
o= 7 ok A O A02 Co8
& 2 % p | AW1I07E£10* 3p XK 106 & 10 * 18 p
Tk fs € * pF Ok 894.93 5,308.63
BN I F AR 3 184 1,085
oA oA ¥ £ OE 875,000 £
o+ ¥ B £ £ 666,000 £
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FE A TR 162

% 1.62 #HHA AT L

11

FRWAATHRAL (B2 AR 107 £ 7 7 2 p)
WoF R P General Electric Company
B 5L = B Engine #1 Engine #2 Engine #3 Engine #4
3 Bl CF6-80C2 CF6-80C2 CF6-80C2 CF6-80C2
B 5 706691 706694 706636 706644
AR 94 & LK 94 & 3K 93 & 3K 93 &
oo PP
47 21 p 571 9p 571 12 p 7720
Iy
B 9,132.22 17,266.53 10,585.27 6,796.51
s o oM
bR Rk
» 1,858 3,420 2,135 1,377
s @ % T
BoOR O* P oI 58,793.56 60,659.02 54,216.77 6,3497.18
g0 ¥ H #c 9,824 10,874 9,893 11,178
162 £ ¢
EEWEY SRR EL L 596,775 8 Ao £ % (center of gravity )
3t 25.8%T 357 § # 4 32 & (mean aerodynamic chord * MAC ) » /i 3t & ws
RPN o 3282 i\ T §rip B TR 4B 1.6-1 2 & 1.6-3 #7or 0 A=
78R i\ £ TR (70 F % (flight envelope) #




APPROVED
E. W. Davis

CHART APPLICABLE TO

DATE |
08-19-03

BOEING 737 -F04

AIRPLANE FLIGHT MANUAL

CENTER OF GRAVITY LIMITS

ALL LIMITS BASED ON GEAR AND FLAPS DOWN.
REFER TO APPLICABLE WEIGHT AND

BALANCE MANUAL FOR SPECIFIC LOADING
AND OPERATING RESTRICTIONS.

MAXIMUM TAXI WEIGHT - 877000 LB

900000 _— .
N o ks
o T 3 873000
o
8640007
850000
FORWARD TAXI AND TAKEOFF 834000
LIMIT WITH INCREASED AFT
800000 CUMULATIVE LOADS
778000 778050 Q
s
750000 Q g
= 8
5 S
700000 Nt 2
= e oy
3 s MAXIMUM LANDING WEIGHT - 666000 LB
g -
g 0000 S 6520005 yAXIMUM ZERO FUEL WEIGHT - 635000 LB
- S
£ * | FOR ZERO FUEL WEIGHTS ABOVE 610000 1B, _ _ _
[C] USE TAKEOFF LIMITS FOUND ON PAGE 2
g 600000 600000
2 580000
S 564000
& 550000
500000 9
< 486000
R
=] WHEN OPERATING IN THIS
450000 o AREA USE THE "LOW GROSS
L = WEIGHT, AFT CG TAKEOFF
o = PROCEDURE" FOUND IN
o 3 SECTION 3
< e DO NOT OPERATE IN
hl. 400000 E THIS AREA DURING
# no: TAKEOFF
M~ Q g
350000 fmtmmd — — — .
5 10 16 20 25 30 35
CENTER OF GRAVITY - % MAC
Code 409F
FaA APPROVED 08-26-03 D6U10002 Section 1 Page

B 16-1 <

T47-400F A48 £ o< = 8 *LH| F)
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% 1.6-3 & T fir4

= 2 @ £ £ 635,000 &
& wm  F  u 2 523,423 ¢
O A S 875,000 &
0w A= & B £ 596,775 &
4= B o 2 73,352
w5 = £ 26,577 7%
A S S N 3 666,000 F
% 3 @ o 570,198 #
EC S SN I 25.8 % MAC

163 ZBagRrr

WALz iy 4 2 SRR P AR MR AR E RT3 B
PN SRS s PR BR k s BT RPN K2 B Y B

1.64 I iTs L 45

AR - B AT ¥4 L 5 (enhanced ground proximity warning
system, EGPWS ) H %o 4 — B 35 3|17 &2 § %5 (enhanced ground
proximity warning computer, EGPWC ) > #@:¢ 7% 5 Honeywell &> & » 2 5.2
B B4 B 5 965-0976-003-222-222 % 18246 -

HWop AT B2 AR e A AP TS3RAEERB AL
%%3?’F%H%%ﬁﬁﬁﬁﬁﬁﬁ’%ﬁﬁﬁﬁﬁ@ﬁ%ﬁﬁ%@m
T R ERITER BT 0 & 7 ! 43T (approach) ~ 4F# (capture ) ~ i dt

(deviation) ~ £ % (reset)~ % «ﬁ’r’,rk (inhibit) % # s o

EGPWS i & ch¥ 2 758 & 5
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(1) H55% 1— 7 %% F i+
(2) B 2 — B % s AR

(B) Wos 3— A A & BPFF» 2R A FL2 2 E S B R
(4) B 4 ¥ R EED B

(5) B 5— BR M T REY oM

(6) H3t 6- EXTEF AR #A

(7) 8T B8

ﬂ‘%—

= v i A

B AU T R NS E R H 3 R 3 F (above ground level, AGL )
%&ﬁ%~$@$&1%%£«’Emmsgg4meK&ﬂEJ7%5
BAEL > S UEF s TGND PROX | 82 %% « T F 4] 3 #
T#ﬁ—g%ﬁ\rPULLUPJ"'g"‘PFD F]ﬂ,f:? rPULLUPJg‘:}- oo
MEAELER B ZRMAGL S AR T HERERAZE S TR
FYEFRFRG 1 nEL S AT AL 2R ELE (inner & outer
alert boundaries) ® > 4o 1.6-2 & B} &L 77 R BBFB U BHLEFF

# 45 B3 & (envelope modulation ) 1% 4 & »eiifk 77 & &2

BF\i%ﬂ%%?vﬁfc_J > f’}é%%{%ﬁ;_—&g .
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"SINKRATE "

2000
2E00
=
[F1)
(]
L 2000
v "SINKRATE"
o
2 1800
=
n!l.l:l:l:l
2
m
® 500
0
0 200 4000 8000 S000 1000
Descent Rate { FEET/MINUTE)

162 TN R R ELT

FARCHE R B G- F EGPWS #2 4% > x4 4 [SINK RATE,
SINK RATE | 3 #7782 » s B RS T % 20%%-4 2 37 ¢ e [ SINK
RATE, SINK RATE | 3t & ; % "SINK RATE | &3% 5 4471 427 prl -
TEREG RAL FHATT R AMT AR S S R GRAE - A2
"GLIDESLOPE | %3 #& 7 2, -

FASN R B2 R -4 113 EGPWS &2 %, ¥ 3 4 4 TPULLUP,
ERRAEL PR P FRELF o FHR I G hREE T
sum #h . (instrument landing system glideslope front course ) » fe & 5 >t

‘T/’g‘i\'} :\.»%5{55 ’ 41%%%—%??52"7"%‘»@%&@7 . u@é’u-ﬂﬁﬁﬁ'}‘]ﬁ_—f /ﬁ"i

15



(I8
.|
BR

fs‘%

pecl
%m ey A
B
o pro
e —=b

Ly

AT AHL L 2 REFHFE %ﬁ’ﬁ/ﬁuﬁw“%é_i%'
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1.7.1 = F it

T p 0200 RN o X F A FTRIAE T B F R 1040 F oo b E
Aooe A E § PXERBEL  ERFLMEL 0 F 2 &%ﬁﬁ’éiﬁ’;] 1.7-1 ¢
1395 0030 Pt * B4 5 7 2w L Bl (GER 1.7-2) 0 BB F P i o

LM S (UTPFERER ) AR F R TR
AFEF LA B RFHEF LT 5 T (SIGMET) » #+Flis3 & % 5 &
3R o

ASAS  JMH P B-° gpg’u N NATEAL MLES H
131800UTC DEC. 2018 e . % £ JC Rauas

~ A ; o < =

& E™[]

EXPLANATORY NOTES o 3 pre * R B |
[T TYPHOON WARNING C 4 4 w4 (([= o IR BRG0S0 400 S 80
(W] STORM WARNING 2 ; A NS NAUTICAL WLES
(o4 GALE WARNNG Y @ EORC B N 2 2 i
W WARNINGINEAR GALE) B NI N . A e ‘e
FOG 1] WARNING (DENSE FOG) To0a E o

% v X % N ~
O a )
AREA AREA 70 "?}‘%7 e, / ,f 1 . 4 3
o

iy ¥
27T, oK PROBABILITY NS by P /1 F é /4
{ ) cREer £ o 14w BT &«
o/ LOKPRESSIRE CENTR \ < L, 9 < oy
New  FORMATION EXPECTED ﬁ ﬂ‘; 5 " vid 0t y
; =] B d P, 5
- S bt 7 25,1916 % A
g 0] 5 s i
Q!
24 = 1, AT L“ip&
. B\, re B, “on e o s
5% 0, .
b v r \“ﬂ,ﬁ-ﬁ‘@‘%
./ el ‘:S’ Sy
£ R
& g W o
&5
a;;'im 7 -
2 £ . -~
5~ 4/%n Ly - 3¢
= Ei
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g ASAS  JMH
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B 17-2 3% 85 %3 Ev kR

172 ¥ & % § il

T PR FEES G X F BB e o

0000 P © B % 060 /& » B i 20 L/F% 3 it LA <310 22 5] & 1
2 1,200 » A2 1,800 % A2 5,000% ;R A& 17°C B8 16°C § & %
B 1025 F ko BRI @ FRN  H LB A AR LD 3028
At %k E 04 F K o (ATISS)

0030 P : b % 060 B » b i# 21 R/fF 5 st R X 1022 5 ] & ; &
2 1,200 % » 22 1,800 =% » 2 5,000 = 5 B & 17°C F B 16°C; F A& %
BB 1025 F bo s BB THF—RBMF R AR R AR 3028
At o (ATIST)
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TRFEADTFPFSFTAF TR 2 &R TR &2 55 (lowlevel
wind shear alert system, LLWAS ) & & 75 o

FCFIHE 5 op B 5 %P % s automated weather observation systems,
AWOS) £ LLWAS kb & b i# 32 3K % & 2L4c@] 1.7-3 > 0015 pF 3 0022 P&
AWOS z_ T pFER » kb i# 4oB) 1.7-4 #777 > AWOS 05L h = % it fﬂl?] 050 =&
2070 B > hoiE A3 162 /pF 3 28 2 /pF 2 B 5 AWOS 05L-23R kb v % 1t #
B 040 B2 X 060 B > kb i& /> 1272 /pF 3 27 2 /pF2_ Y o LLWAS 4p i b »
b2 AR ] o

, LLWAS #4 IY
AWOS OSL ‘}RO

oo
' L ..AS 53»6‘& 5 f’w -

Q /) ~ OAWOS RT3k

P RLLWASARYA
T o\ )

, \( .
o X4

\ .LLWAS’#S ' . S
U WAS A3 ./ GpogleRarth

B 1.7-3 ¥*F 3 AWOS 2 LLWAS i~ % ~ 7 B
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& AP B SR AT o
1.10 b3

A A IR B s 0 RSSO A A TS 167 Lk
WL F 108 v 03755 3F 4f & 38 & PCNO7S/F/B/X/Toiz4% ¢ O0SL gaif 1%+ -
05L 54 < 4 F1& 3,660 2 & (4 12,0007 )~ 60 2 & (200 ¥ )~ jaif

géy“ o A SEELAE (PCN D/ o 27 S (ReB 24 & /Fd #2400 )/ig A R (B:? 58 & K & 4% 60~120MN/m3 )
/% LA RRE (X 1.00MPa<?s& <1.50MPa) /3= = & (U:55 % /T:Technical & Bip|E ) -
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OSL Baif shie ek L B ar a3 5 ¥ ¢ Bk
@(¢%%ﬁ)’%L%ﬁﬂﬁ*%ﬁﬂwﬁ%’ﬁﬁﬁlsé%:¥
FHER 900 2% ;a2 BEE30 o ¢ o B 1.10-1 1857 A a4

PR 2 F o HLI2 6
GP/DME
ITIA
331.7MHz
CH 48X

L RVR
B .

r—_—_—_—_—- @_inemometer

! ! WDI PAPI 3°

| - | MEHT/68FT
. 054-° i THR 407M

111 ok &R

1111 RE4§3F 3 4%

AR FAEN AEE S & 4B (solid-state cockpit voice recorder,
CVR) #i¢ 7 5 L-3 Aviation Products = # » i 5.2 B 54 %] 5 2100-1020-
00 % 000000336 ° %k 453% 5 S4B E & 2/ Priedhic 4 > B¢ 4 3F 3
TS 2 LR SFES  BRAUAATERE AL CBER S
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B R AE AR 2 REREE LR -

GRAGES B HEETRELF 3 ST AE cCVREHZFF T
R 2 JEE4 TAF) 0 AEE A FAUs R E RaE s B4y
FRPHEE SIS SRR TR A AT ML > A
¥8 CVRE) o

1112 #FH ke s E

WAL BT A L4 E (solid-state flight data recorder, FDR) » &

% % Honeywell 2 > 2 3.2 & 504 & 5 980-4700-042 2 SSFDR-08272>

’@?# S BFAEL R S 26 FF 36 A4 295/ S EN RN ¥

iUk 2 Boeing f#3f ¢ #1%& (7 23 » FDR % a4 1,067 7 %8 > #7}

St UTC prM 5 A% o 2% zofp M 2 FDR § ﬁi#@!ﬁwr—r (% UTC p
B s 2R

‘-*%3%?»&

“**T

® 2308:03 1 » TAIR/IGND , %#icd GND # 5 AIR > 25 d i &
#WH-07L ga g A= & o

® 0013:47 ¢ > "FMA Vertical ARM |, %-#d NOT ARMED i 2
ARMED - %% G/P fis;8 i & o

® 0015:58 ¢¥ » T FMA Vertical Mode ;| %#cd VNAV #& 2 G/P > %1%
G/P #5853k & o

® 0017:26 pF > i+ % B % & 1,840 » 7 ¢ 160:2/pF >3 2 p # &
5 g -

® (0018:21pF-ms 7 B & 1,009 % 50 RIF L +#HHEY 5 25K
% %% i (Selected airspeed ) ¥ 5 162 ;2 /pF o

® 001924 pF > m AT B & 312 » THFE HAE A 0.14 dot B 43

10 Boeing j#:# v 1 [D243U316 Appendix G, 285U0071-207 DFDAC]
1 FDR UTC Time + 8 Hr= £ # p& ¥
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e (B 3ARTHE ) 0019:31 o T i A £ 5B 0.63dot>
WRAZERBR ST 170/ P =% d 517 3% 1 42545
% % N1 (Nlactual) ¢ 63.2%"% % 51.8% -

® 0019:32pF > AT B A 219 » T A E p 0.57 dot B 4o
25 0019:37 pF 1 0019:38 P > T i A E D Bk (KA 3 A&
TE) PR ZEBFI 161/ B R E 30 394 & 2
457 Bz B o % NL 413 42.2% % 50.8%z2 ¥ » T *% x5 960
[ A o

® 0019:38 p¥ 3 0019:46 pF » ™ i i 3 F > > & M:E-3.36 dot
(M@ BATHE) PRFERTFIAL20RTHI-5R 284
4> 157 R/pF S 161 R /P b P B BB R4 573 B 7%
N1 &% 3 4c 3 65.6% > © %% &5 1 1,120 %</4 o

® 0019:44 p% » "GPWS-Sink Rate | %#ixké » ZRT B A% T 5 %
AElE 24 % 1024 %[5 52 F5i8 » T GPWS-Sink Rate | %-#kc i
TRE o BRMTBREE TEILNL5RE 640 R /A o

® 0019:46 > = i 157 ;2 /pF T AIR/IGND ;% #cd AIR # % 5 GND>
ARTBRALBER EANIB8AELT 28R BH L3R 5
3P E 0 0019:47 P 5 b P4 =% 35 B2, B N1 X 47% o

® 0019:46.875 % » - 4cig B 5 1.949 > 0019:47.25 pF » frp 4eif B
2 2079-

S E U B Ao B 1L11-1 757 5 B fs B3R X B 2 5 S )
4B 1.11-2 #751 » Bl ¥ T Alert-Sink Rate | ¥ 2 % f EGPWC - 3 Z# & {3 i

P

B2 Ee 2 FDR Ap B 2808 Bl4o®) 1.11-3 2 @) 1.11-4 #77 o

L o2zisAld PR E (idle) =% 2 354 -
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/ I\

VoA

[INAIR

ONGND

GPWS - Sink |Rate (0-.,1-TRUE) —60
—50
= %\
Throttle Lever Position|Engine 1 (degrees) i 40
Throttlle Lever Position|Engine 2 (degrees) \ 30
Throttle Lever Position |[Engine B (degrees) i
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4 =10
60—- L ACLUGD TNgire L %o TpTm ) y \ L S—
B \\NI Actupl Enging 2 (% rpm) -7 \ -0
50+ : \
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a0+ N1 Actual Engine 4 (% rpm)
=
b 55
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35
*/\—»/“'M-ﬁ...r\\f_ Wind Speed (knots) -_25
\/ — k15
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B RE TR cEGPWS fadi S5l n A # it ¥ > ¢ 5 267 23
4P E B 30 ) 4 25 EGPWC $Lpir 3504 3o &40 8 23§ 5
% o

1. #ZWaRTF AR TLERE 324 348 B » T % 5> 1,000 =/

2. PP EMRTH R 532 pF kE T Alert-SinkRate | &£ #4514 -

EGPWC 33 #4527 FDR 2 pF R I # 3% 1.11.4 & > FDR 22 EGPWS 4p
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e 1H > BRMEF AL THFA YL 532w 5 1072 /4 - 4% FDR
f23f 4L > 0019:44 5 » 0019:46 F% » % 0019:47 p% > T Alert-Sink Rate | &
$5 3 %0 0§ T A u L 1,024 /A ~ 640 /A ~ 288 /A o
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13 Fatigue biomathematical model.

14 94 Fatigue Risk Management Science Limited 7B ¥ z_ # 4je Bk & 32 % 5 R HC 2 (system for aircrew
fatigue evaluation predictive fatigue model, SAFE ) -

15 SAFE :i£3i% Samn-Perelli dpdc /i 47 350 ARER TR A RSF T % (fatigue should be
managed ) ; 5.0 & 5.3 ~ Fdnzy o @ b F iRk ¥ § I 5 (fatigue should be actively managed ) ; 5.3
I 6.0 4 Bk g ek vt (flightsnotrecommended ) ; 6.0 4 12 F i 2 1+ j=s# (flight not permitted ) °
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3.4.2.2 Crew Pairings ( 2 B 3fe)

OPY" must ensure that high minimum captains do not fly with junior first
officers. “Junior” in this context means any pilot who has accumulated less

than one year’s experience on type.

GRERR2NF L JAIFALESR R @2 TR B g% 550
¥EOTFR ) - FhhPRERAF AR - FLERA o)

o]

5.5.6.1 High Minimums Captains (T3t X% E )

Captains with less than 20 sectors as PIC on type at CAL are “High

minimums captains .

2

GRLERAEY Sy MR EHE 2 HEEHR W20 %E

H2ZZFRTIERE )

5.5.6.2 Cruise Captain / Relief Pilot/ First Officer Takeoff and Landing ( i %%

© 536m A2xpHAFEIO7TETT 1P -
17" Crew Scheduling Department.
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ERBIBER EA= R B8 )

Captains may assign cruise captain/relief pilots and first officers to perform
takeoffs and landings from the right seat only when all of the following

conditions exist:

A. After completing captain training, CM1 has accumulated 100 hours as

PIC on type and completed at least 20 PF sectors.

B. The aircraft mechanical condition is such that the first officer is not likely
to experience control difficulties, based on the PIC's assessment of his or

her skill and experience.

C. Crosswind component shall be equal to or less than 25 knots (including
gusts), without windshear reported. For crosswind component limitation,
refer to "Wind Limitations™ section in this chapter. Captains should use
good judgement regarding gusty wind conditions and high

crosswind/tailwind components.

D. For landing, the existing ceiling is equal to or better than 100 ft above
DH/MDH and visibility is at least 800 meters (1/2 mile) above the
minimum visibility for the approach, but not less than 3,000 meters (1 7/8

mile).

E. The runway is not contaminated by ice, snow, or standing water, as
defined in the respective AOM/FCOM and RAM (for A350, refer to A350
FCOM) .

F. For takeoff, the RVR is equal to or greater than 500 meters. If CM2 has
less than 100 hours on type with CAL, then the RVR is equal to or greater
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than 1200 meters.

If a first officer (or cruise captain / relief pilot acting as PF) has accumulated
more than 100 hours of flight time on type, restrictions B through E may be
waived if an IP or CP is operating as CM1.

Besides the above requirements, refer to 5.6.3 for further considerations when

assigning PF duties.

(FF: R B &R T 5 g Ry s L = 7 dgirac s B /T
FRIERR 2 BERR LR BRTAKE T
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B. # £ A1 [l s v 5k BT R BB ER IR g‘fﬂ'gﬂﬁﬁ' A2
NP2 FER o
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F2080] 0250 (R ) AR IER 0 F MR
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52
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AEED TR g | o ¥R 2 L IR (R R R
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D. ¥ e ZHEFAINAF LR R MTER R 100 12 5
LR R B EN LA 800 2 ¢ (129 ) ko5 A Y
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5.6.3 Responsibility for Control / PF Duties (3 ¥/ 3K 5% B B § )

The PIC is always responsible for proper control of the aircraft. If another
crew- member is at the controls, the PIC must ensure that the aircraft is
handled safely and smoothly, in accordance with the CAL SAFETY-FIRST
operating policy. If at any time, control response is not appropriate to the
phase of flight, control should be transferred before the situation deteriorates

into a dangerous or unsafe condition.

Captains are encouraged to assign cruise captain / relief pilots and first
officers make takeoffs and landings, conditions permitting. However, the
decision as to whether or not to assign another crewmember to fly is always
reserved to the PIC of each flight. In deciding whether or not to allow another
crewmember to fly, besides conditions in 5.5.6.2, PIC should carefully

consider the following:
* the crewmembers’ experience level,;
» prevailing weather (including weather trend) and airport conditions,

* aircraft condition, including aircraft weight (maximum allowable

takeoff/landing weight),
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* airport familiarity to both CM1 and CM2.

When CM?2 is PF during takeoff or landing, the captain should guard the
flight controls and engine thrust controls and be prepared to take control of
the aircraft. This does not mean captains should put pressure on the controls.
Putting pressure on the controls merely causes confusion about who is in
control of the aircraft. Captains must attempt to give verbal guidance before
providing control assistance. If it becomes necessary to take control, the
captain will clearly state, "l have control." Until hearing such callout, the
first officer will assume he is in control of the aircraft and continue to

manipulate the flight controls.

(B LU $ i f F o Fuld V- e R i BpF
RGP a2 T 2 T o B Y iy T
¥ R o P EPRET > L BEIFRZ BRI R RN
MRRELT AR X 2w e U ITE o

BRI T O B E B B R E/TEMERR 2 BE®E R

B oA BEENE - BRITEERE A T
PR R RS AR Y R AP F 5562 § 2 0F
Eebs FRFmETE LT SEE

c MR 2 5%
« 2§ (7R AR ) BRI

C R FHEE R (B A AB/ERER);

TRE AR E PSR ERR -
FACHAE S Y L AR RE S B E T RS R E T U G 1R/
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6.9.8 Stable Approach Criteria ($& % 38 35-i% it )

Instrument approaches should be planned to arrive over FAP/FAF, or 1,500
ft AAL, whichever occurs later, in the landing configuration, on proper glide

path, and at proper speed. All instrument approaches must be stabilized no

lower than 1,000 ft AAL.

Visual approach should be planned to be in the landing configuration, on
proper glide path (VASI, PAPI), and at proper speed by 1,000ft AAL. All visual
approaches must be stabilized no lower than 500 ft AAL. However, if
maneuvering is required by the published procedures in order to be
established on the center line of the landing runway (i.e.: HND VOR 16, JFK

VOR 13, circling approach, ...etc.), the aircraft must be stabilized no lower
than 300 ft AAL.

A stable approach is defined as:

Aircraft in landing configuration (as per respective AOM/FCOM), and

Airspeed, not more than bug (target speed) +15 knots and not less than
Vref. / VLS, and

Maximum Sink Rate of 1,200 fpm;

Engines “spooled up”’; and
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» For a precision instrument approach, less than 1 dot deflection on
localizer and glide slope until visual glide path reference can be

maintained (VASI, PAPI, etc.);

» For non-precision approach, less than 5 degrees deviation from inbound

course;,

» For avisual approach / segment, less than full high or full low indication
on visual approach guidance (VASI, PAPI, etc.) unless the descent to a
landing on the intended runway can be made at a normal rate of descent
using normal maneuvers and where such a descent rate will allow

touchdown to occur within TDZ of the runway of intended landing.

If the aircraft is not stabilized by 1,000 fi/500 ft/300 ft AAL, as applicable, a
missed approach is mandatory. A missed approach shall also be executed if,
after passing 1,000 ft AAL on approach, it becomes obvious that a safe
landing cannot be made within the TDZ (the first 3,000 ft or first 1/3 of the

runway, whichever is less).

If, for any reason, approach conditions require any deviation from stable

approach criteria, such deviations shall be briefed prior start of the approach.
(FF: RBEF PSS 6 BB/ BT BN 330
¥ T 5 (above aerodrome level, f§# AAL) 1,500 % (14 ﬁl‘dﬁxﬁ 3
H“*:’m‘:l\;/p/ ]“q']'é%{‘lf" FT/’g“S\E"Z_,Eé )i‘ﬂ“f'f°”'1‘)3’iqgg
#®HIE T 1,000 % (AAL) wiE D42 2 e

POARLIEHJR @ S8t 4F 1,000 7 (AAL) o > %= g v AW A s i
5 pFET O (%% VASI/PAPI) ~ i $ i R 87 o 7 pALEHF
3t 500 R (AAL) =m i 3FE 2 - ( ffk’ﬁ B o R 5wk )

FEEEH2 T HAT

41



FER A (R BRI R AT R )

i

e T AATUED i RIS/ A NI A R R/BMTEER
o TR XA AZ:E 1,200 R /A
s FETA AWM E Y

c HFILEH > N R P AT Fif 55 4p 7 E (VASI/PAPL %) & >
’ﬁﬂlé;fﬁqu“}‘ =7 i':é#ﬂ*ﬁlﬁﬁgﬁl Az - B (1dot);

o MM EN > EE MBS TSR

C TP AREHR P ARITHE A R R T
“‘1_\‘ - ’K/T\jk’ﬂl;«lj #TK% 4 '#'al»;gg T3 —\‘4’\‘&61’5._? SFP\.»J——

H/

f

e

dodagl 3t 1,000/500/300 % (AAL) % A PR T GliR 3 T L H
FEH o I 1,000 (AAL) 4 » dodf P AR HAE FH R
(B8 A= B 3,000 % 5 1/30 IpolF 58 P& 2R RIS AR
i -

PR FIRRES BRI EE R KSR NS S Y
#om oo )

6.9.9 Operation below DH/DAor MDA (i%-F R C3 B/iA-Z B B & B MT %
BAT 2 iE)

Approach may not be continued below the applicable DA/DH or MDA unless:

A. The aircraft is continuously in a position from which a descent to a landing
on the intended runway can be made at a normal rate of descent using
normal maneuvers and where such a descent rate will allow touchdown to

occur within TDZ of the runway of intended landing.
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6.10 MISSED APPROACH (%% i&3)

A go-around/missed approach is considered a normal procedure, which must
be applied without hesitation when the required visual references cannot be
estab- lished or in the event of an unstable approach. As such, flight
crewmembers are expected to execute a missed approach without hesitation

or fear of punishment.

The basic rules for a missed approach are:

B. If after descent below the DH/DA/MDA, the PF cannot maintain visual

reference, or a safe landing cannot be assured, a rejected landing must be
executed.

(F T/ FLEERF I FRA FAZE 2 PAREY N ES T BT
P R 7‘35‘*?»’**4“? o TPt v AR B AT TR A BHPF & R

@\-\. 2@47\ °

a4

WA eg2 AARR G
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6.11 LANDING (%% )

The PIC is responsible for safe control of the aircraft at all times, whether
functioning as PF or PM.

If CM?2 is at the controls, CM1 should promptly restore proper control, if at

any time, control does not appear normal during the approach or landing.

GE L amfEahERAAERERA TR @y g £ 2

oo LA KR R R E SR TR > BIR  F R LA ERA
RS E T T

)

6.11.4 Touchdown (FH)

All landings shall be made within the TDZ.

1.17.1.2 ¢ #&ey 747 B FHFicLp
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Ground Proximity Warning System (GPWS) Response
GPWS Caution
Accomplish the following maneuver for any of these aural alerts*:
* CAUTION OBSTACLE
* CAUTION TERRAIN
s SINK RATE |
* TERRAIN
* DON'T SINK
* TOO LOW FLAPS
* TOO LOW GEAR
* TOO LOW TERRAIN
* GLIDESLOPE
* BANK ANGLE

Pilot Flying Pilot Monitoring

Correct the flight path or the airplane configuration.

The below glideslope deviation alert may be cancelled or inhibited for:

* localizer or backcourse approach

e circling approach from an ILS

« when conditions require a deliberate approach below glideslope

« unreliable glideslope signal

Note: If a terrain caution occurs when flying under daylight VMC, and
positive visual verification is made that no obstacle or terrain
hazard exists, the alert may be regarded as cautionary and the
approach may be continued.

Note: *As installed, some repeat.

Normal Procedures —Appendix —Standard Callout for Abnormal Conditions

(& ¥A2h —'er— R ¥R REREeEe)

R R AN F 0 F B R M 1,000 A T FAZE 1,000 /4P E i
B B ere TSink Rate ;2 2 p B 40T o
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Standard Callout for Abnormal Conditions

Abnormal Condition Callout
Autobrake system DISARM after landing. “AUTOBRAKE"
Altitude deviation 100 ft or more. “ALTITUDE"
Autopilot disengagement. “AUTOPILOT"
Abnormal bank angle. “BANK™
Bank more than 30
Glideslope deviation 1/2 dot or more. “GLIDESLOPE"
Localizer deviation 1/2 scale or more in expanded | “LOCALIZER"

indications.

Flaps retract command below maneuvering speed. | “SPEED”

Heading not correct or not within 5° . “HEADING”

Heading deviation.

Glideslope failure (ground station or aircraft “NO GLIDESLOPE"

receiver)

Glideslope does not capture. “NO GS CAPTURE"

Localizer does not capture. “NO LOC CAPTURE”

Localizer failure (ground station or aircraft “NO LOCALIZER"

receiver)

No REV indication(s) or the indication(s) stays “NO REVERSER(S)

amber after initiation ENGINE NUMBER
__"or“NO
REVERSERS"™

Pitch too high or too low. “PITCH”

More than 7.5 attitude before touchdown.

Unusual pitch up moment after touchdown.

Rate of descent more than 1000 ft/min below 1,000 | “SINK RATE"
ft.

Speed too high or too low. +10/-5 inclusive trend. | “SPEED™
Speed below V2 after lift off.

Normal Procedures —Appendix — TEM Guide for Arrival ( *+ ¥ 42 5 — *ité%x—
EHTEE RS P oL FRA50)

ZZApsI N F o M AR 2R AD e REERF/ERIB/TR GHT
FRERFEFEE TR FEF G BN FEY By bar S P R

7ﬁ TAEHIEE - R BN F AT oo
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TEM Guide for Arrival
HUMAN
» Fatigue/Experience level/Qualification of crew
« Communication barrier (e.g. crew/ATC, crew/ground..., etc.)
ENVIRONMENT
* Terrain
* Visibility restricted (fog, haze, mist, smoke, snow..., etc.)
* Visual illusions (sloping runway, wet runway, snow)
» Wind conditions (crosswind, gusts, tailwind, shear)
* Runway conditions (ice, slush snow, wet)
* NOTAM, Jeppesen RWY/TWY constructions (e.g. 10-8, 20-8), & ATIS
 Non radar or non ATC control
EQUIPMENT
* Inoperative items that will affect the arrival
PROCEDURE
 Approach other than straight in ILS (e.g. visual approach at night...etc.)
* Possible last minute runway change
* Local rule complicated procedure for speed, landing gear, final flaps...etc.
* Require use of supplementary procedure (e.g. Flight without on duty
cabin crew checklist)
POSSIBLE COUNTERMEASURE TO THREAT OF CFIT/ALAR
* In order to strictly comply with published stable approach criteria in FOM,
summarized as following table (read item by item), crew should

LS Non-precision | Visual |Maneuvering Required
Approach Approach Approach | (HNDVORI6,JFKVORI3,
Gircling Approach.etc) |

Plan the pstablished in the landing config. on proper glide path/speed by:

approach to be amriving over FAP/FAF, or 1,500
ft AAL (5 NM), whichever occurs 1,000 ft AAL
later

Stabilized no 1,000 ft AAL 500 ft AAL 300 ft AAL
lower than

[.LOC rom inbound visual approach guidance
ourse

Flight Path < 1 dot &S, ’(5 deviation Less than full high/low indication on
fi
c

Sink Rate Maximum 1,200 fpm

* Closely monitor “raw data”™ during approach
* Review locations of terrain, and highest terrain around the airport
* Use of Radio Altimeter for terrain awareness
* Promptly execute a missed approach when
- An approach is unstable,
- Required visual reference have not been sighted at minimums,
- Loss of visual references after minimums but before landing rollout

Note : Once unstable, go-around is mandatory.
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Here is EGPWC Flight analysis as performed by our experts:

Quote

We believe this event is what is described in the attachment.

Based on the flight history data, the aircraft vertical speed did slightly
increase at around 92 ft RA and Mode 1 outer envelop (Sink Rate" envelop),
was triggered just above 58 ft RA. So the Mode 1 alert was triggered by
design.

In the flight history data, there was only one occurrence of M1SK, which
indicates that the envelope was penetrated only for once.

Based on the data recorded in the Flight History file, it is less likely
that mode 5 envelope was triggered. Although the aircraft did descend
below glideslope at the same time, the Mod 5 envelope requires much larger
deviation at that altitude (below 7@ ft RA) as the envelope tapers out and
it would require almost 2.7 dots deviation around 5@ ft RA, In the EGPWS
flight history warning file the Mcde 5 event was not captured. In this
version of software (-222-222), Mode 5 is inhibited below 38 ft RA while
FDR data indicates the glideslope alert was active for 2 more seconds
below 3@ ft RA.

We don't know the mapping of the FDR recording to be able to see what this
"EGPWS Glideslope” in the provicded FDR data is mapped to.

Uncuote

We hope that this helps. Please lel us know would you have any guestion.
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747-400
AIRCRAFT MAINTENANCE MANUAL

CHIALL; AIRPLANES WITH BASIC AUDIO MENU

(@) Mode 4 advisory signals are provided for insufficient terrain clearances with and without
the landing gear up. Mode 4 has three sub-modes: Mode 4A, 4B, and 4C.

1) Mode 4A generates advisory signals for unsafe terrain clearances with the landing
gear up and flaps not in landing configuration. When the airspeed is less than 190
konts, the TOO LOW GEAR aural caution is repeated, and the amber GND PROX
light comes on. If the airspeed is more than 190 knots, the TOO LOW TERRAIN
aural caution is repeated, and the GND PROX light comes on.

2) Mode 4B provides a caution alert when the landing gear is down and the flaps are
not in the landing position. If the airspeed is less than 159 knots, the TOO LOW
FLAP aural caution is repeated and the amber GND PROX light comes on.

If the airspeed is more than 159 knots, the TOO LOW TERRAIN aural caution is
repeated and the amber GND PROX light comes on. If the gear is not down, the
aural TOO LOW GEAR message replaces the TOO LOW FLAP caution message.

a) The TOO LOW GEAR caution is inhibited when the GND PROX GEAR OVRD
switch is pressed.

b) The TOO LOW FLAP caution is inhibited when the GND PROX FLAP OVRD
switch is pressed. This will simulate the flaps in a landing position if the pilot
prefers to land with less than normal landing flaps.

3) Mode 4C provides alerts for insufficient terrain clearance during takeoff or go-
around maneuvers. Mode 4C alerts are based on radio altitude and a minimum
terrain clearance, or floor, that increases with radio altitude. Floor value can equal
up to 75 percent of the maximum radio altitude achieved since takeoff or go-around.
If radio altitude decreases below this floor, the aural TOO LOW, TERRAIN message
is heard and the amber GND PROX light comes on.

CHIALL
(5) Mode 5 Function (Figure 2)

(@) Mode 5 provides caution alerts for excessive deviation from the glideslope beam during
an ILS approach.

(b) If the airplane deviates excessively below an ILS glideslope, when the gear lever is down
and the flaps are in landing configuration, the aural GLIDESLOPE caution message is
heard and the amber GND PROX light comes on. At first the GLIDESLOPE message is
heard at half the volume of the other GPWS alerts.

This is called a soft alert. If the glideslope deviation increases, or if the radio altitude
decreases, the GLIDESLOPE message is heard more frequently. If the glideslope
deviation remains excessive, the aural GLIDESLOPE message is heard at full volume.
This is called a hard alert.

(c) The GND PROX-G/S INHB switch/light can be pressed to inhibit the aural and visual
mode 5 alerts.

(6) Mode 6 Function (Figure 2)

(@) Mode 6 provides a voice at selected radio altitudes and/or barometric altitudes to advise
the flight crew of the approximate radio altitude. Mode 6 can also provide a bank angle
alert that gives the aural BANK ANGLE, BANK ANGLE message if the airplane's bank
angle exceeds the limits defined within the GPWC.

EFFECTIVITY 34'46'00

CHIALL
Page 9
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(b)

(c)

@ﬂﬂf]ﬂa

747-400
AIRCRAFT MAINTENANCE MANUAL

The radio altitude callout function is armed when the airplane is above 1000 feet radio
altitude while in the approach mode or the airplane transitions from takeoff to approach
mode. Each radio altitude aural callout is generated once while descending through the
corresponding radio altitude band. Once the aural is called out, or its associated altitude
band is transitioned, it will not function again until the airplane satisfies the above
conditions to arm the radio altitude callout function.

If two or more radio altitude callout bands are transitioned before the callouts can be
issued, only the lowest altitude is called out.

There are no visual alerts associated with a Mode 6 alert. Different alert callouts can be
set by GPWC program pins.

(7) Mode 7 Function (Figure 2)

(a)

(b)

Mode 7 warning signals are provided when flying into an excessive windshear condition
during takeoff or approach. If an excessive downdraft or tailwind condition is detected, a
two tone siren followed by an aural WINDSHEAR, WINDSHEAR, WINDSHEAR warning
is heard. A red WINDSHEAR message is displayed on the captain's and first officer's
PFD, and the red master warning light comes on. When the windshear warning is active,
all other GPWS modes are inhibited. These modes stay inhibited as long as there is an
excessive windshear condition.

Aural messages are prioritized; windshear warnings take priority over all other ground
proximity warning system alerts.

(8) Envelope Modulation

(@)

The GPWC envelope modulation feature provides improved alert and warning protection
and reduces nuisance warnings at specific locations throughout the world.

CHIALL; AIRPLANES WITH ENHANCED GROUND PROXIMITY SYSTEM
(9) Terrain Clearance Floor (Figure 2)

(a)

The Terrain Clearance Floor (TCF) feature creates an increasing terrain clearance
envelope around the intended destination airport runway directly related to the distance
from the runway. The Runway Field Clearance Floor (RFCF) similarly creates an
increasing terrain clearance envelope around the intended destination runway, but
specifically for those airports in which the runway elevation is higher than the adjacent
terrain below the flight path. TCF alerts are based on current aircraft location, nearest
runway center point position, and radio altitude. RFCF alerts are based on current aircraft
location, runway center point, and height above the runway. TCF and RFCF are active
during takeoff, cruise, and final approach. These alerts complement the EGPWS Mode 4
protection that provides an alert based on insufficient terrain clearance even when in
landing configuration.

CHIALL; AIRPLANES WITH BASIC AUDIO MENU

(b)

If either the TCF or RFCF envelopes are entered, the aural message TOO LOW
TERRAIN, TOO LOW TERRAIN is heard and an amber TERRAIN message is displayed
on the navigation display (ND). After that, a single TOO LOW TERRAIN message is
heard every time the radio altitude decreases by 20 percent. If the descent continues, the
aural message PULL UP is heard, a red TERRAIN message is displayed on the ND, the
red PULL UP indication shows, and master warning lights come on. The EGPWS warning
messages show until the aircraft exits the alert envelope.

CHI ALL; AIRPLANES WITH ENHANCED GROUND PROXIMITY SYSTEM
(10) Terrain Awareness Alerting and Display (Figure 2)

EFFECTIVITY

CHIALL

34-46-00
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Honeywell

Mark V and Mark VII EGPWS Pilot’s Guide

Geometric
Altitude

Continued

Weather
Radar
Auto-Tilt

The blending algorithm gives the most weight to altitudes
with a higher estimated accuracy, reducing the effect of less
accurate altitudes.

Each component altitude is also checked for reasonableness
using a window monitor computed from GPS Altitude and its
VFOM. Altitudes that are invalid, not available, or fall outside
the reasonableness window are not included in the final
Geometric Altitude value.

The Geometric Altitude algorithm is designed to allow
continued operation when one or more of the altitude
components are not available. If all component altitudes are
invalid or unreasonable, the GPS Altitude is used directly. If
GPS Altitude fails or is not present, then the EGPWS reverts
to using Corrected Barometric Altitude alone.

The Geometric Altitude function is fully automatic and
requires no pilot action.

In -210-210 and later versions, the EGPWC computes a
optimum Weather Radar tilt angle based on the aircraft
altitude (ASL) and the terrain elevation ahead of the aircraft.
This is output and available to a compatible Weather Radar
system so that the tilt angle may be automatically set for
optimum operation.

Aural
Message
Priority

Two or more alert envelopes may be opened simultaneously,
so a message priority has been established. The following
table reflects the priority for these message callouts. Messages
at the top of the list will start before or immediately override a
lower priority message even if it is already in progress. Only
one message may be generated at a time.

MESSAGE MODE
“Windshear, Windshear, Windshear” dj 7
“pull Up~ 1,2
“Teiai, TeMaAIN. . nm s e s 2
N L et ANN
“Engine Fail™ © .o ANN
“Terrain, Terrain Pull Up” bk TA
“Obstacle, Obstacle Pull Up” &+ ¥ TA
FLEEAIN sxvssuvssssssvmansissnsssessonsssssssssasss s ssvivas s s e (v vwivan 2
“Minimums” * ¢ 6
“Caution Terrain, Caution Terrain” © f TA
“Caution Obstacle, Caution Obstacle” & TA
“Lo0LoW Terrain™ ... 4, TCF
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Aural
Message
Priority

Continued

MESSAGE MODE
Altitude Callouts 6
“Speed Brake, Speed Brake™

“T00 LOW GRAI™ ..ottt
0 L OW BIaDST sy s o S B T S R e
FOIGRATEISINIIRAIET - ciresesemsimimes i e R T A e o R G s 1
“Don’t Sink, Don’t SINK™ ...oovviiiceieeieicee et 3
“Glideslope™ 5
“Approaching Minimums™ L. 6
“Bank Angle, Bank Angle” ¢ 6
“Caution Windshear” & ¢ 7
SAUOPIIOE” oo 6
“Airspeed Low, Airspeed Low” © MON
SFIAPS, FLAPS” € oo 6
“TooHigh: To0 HIEh™ o iias s MON
“Too:East, Too-Bast™ wwmunammmsmssmnansin s MON
“Flaps (pause) Flaps™ or “Flaps, Flaps™ .......cccccccoeeniinnincennn MON

“Unstable, Unstable” :
“Altimeter Setting, Altimeter Setting™ ...
RAAS AdVISOTIES ...ocveviiiiiieiiiiiiiciiieeeie e

RAAS Distance Remaining Callouts ...........cccccceoviiineniicniennn. RAAS
Notes:

a) May also be "Minimum", "Minimums, Minimums", "Decision Height" or "Decide".

b) May also be "Approaching Decision Height", "Fifty Above", "Plus Hundred".
¢) Message is dependent on aircraft type or option selected.

d) Windshear detection alerts provided for some aircraft types.
¢) Audio alert may or may not be enabled.

f) May also be "Terrain Ahead, Terrain Ahead".

g) May also be "Obstacle Ahead, Obstacle Ahead"

h) May also be "Terrain Ahead Pull Up"

1) May also be "Obstacle Ahead Pull Up"

j) May be preceded by siren.

k) "Pull Up" voice may be preceded by "Whoop, Whoop"

TA = Terrain Look-Ahead Alert

TCF = Terrain Clearance Floor

RAAS = Runway Awareness and Advisory System (including Long Landing
and Takeoff Flap Configuration Monitors)

MON = Stabilized Approach Monitor, Altimeter Monitor, Takeoff Flap
Configuration Monitor, Long Landing Monitor, Corrected Altitude Monitor,
Low Airspeed Monitor

ANN = EGPWS annunciated alert generated by another aircraft system.

060-4241-000
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