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AGL above ground level i B

APQ airline pilot qualification [EHS EF o B DT
automatic terminal information o )

ATIS . BT p &R IR
service

AWOS automated weather observing system p # X F BLP| % st

CVR solid-state cockpit voice recorder FAE L 45E F R AR
enhanced ground proximity warning

EGPWC Hawdlige FL R0
computer
enhanced ground proximity warning

EGPWS I )
system

FCOM flight crew operations manual Hoaie R i L p

FDR solid-state flight data recorder F R S BT R B R

FOM flight operations manual Fupr 4 p

ILS instrument landing system = R

LLWAS low level wind shear alert system 7 ESR R AL

PAPI precision approach path indicator GRIRCE ol i E R

PF pilot flying WK =R

PFD primary flight display EHiga B BT B

PM pilot monitoring THERA

RFCF runway field clearance floor EERVIESI T 5

SAFE system for aircrew fatigue evaluation {4 B J& ¥ : %% 75 B
predictive fatigue model for pilot 28

TCF terrain clearance floor BAEZT KR

Vapp approach speed EHR R

VREF landing reference speed ERLNE S
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% 1.6-1 #a7 BA A TR £

fuy BAATRL (A1 3EI107E 127 14p)
7] # ¢EAR
oz B OF O 5L B-18717
# 3 B747-400F
#] ] )i} i BOEING
i Rix B e 30769
2 A & B 5 1346
Al R P e AW93 £S5 128
= i P o ARO93#£57 157
#f 7 A Freighter Empire Limited
i g A China Airlines
B £ 7 e#F 2 % 5 93-923
LR T T OO 107-03-051
F oL E 3 sk op S ®107 &3 16 B
§ o d o L ® 108 # 31 15 p
Lz BB o v pF ok 63,324.94
LR B OB B X I 11,831
L U S I A02 Co8
AR 107 & 10 * 3 p % K 106 & 10 * 18
oo wop Y
2
L A A 22 ' 894.93 5,308.63
Fox ow ks E e o= 184 1,085
U COE T 875,000 &
o+ ¥ B £ % 666,000 &

’;’}fﬁ’}}&i‘i\j\ Fﬁ#igl’-zﬂ:\' 1.6-2 o
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% 1.6-2 # A AT A

FEPAATREL (B2 107 £ 77 2 p)

W R P General Electric Company
w5 = B Engine #1 Engine #2 Engine #3 Engine #4
3 Bl CF6-80C2 CF6-80C2 CF6-80C2 CF6-80C2
B 5o 706691 706694 706636 706644

AR 94 & AR 94 & AR 93 & AR 93 &
W PP

47 21 p 5% 9p 5% 12 p 7720p
e AN S A
B 9132.22 17266.53 10585.27 6796.51
R o P oKk
R Rk 2
By 1858 3420 2135 1377
& # % ¥ @ #ik
E AT 58793.56 60659.02 54216.77 63497.18
B Y ¥ P oK 9824 10874 9893 11178

162 $ETgH

FREHPET M TR 1.6-1 2 4 163 “m

PEBET G b e B P R -
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DATE
08-19-03

APPROVED
E. W. Davis

CHART APPLICABLE TO

BOECING 7IX7-F004

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 < o s
~ ® k]
. - - N
o & 873000
8640007
850000
FORWARD TAXI AND TAKEOFF 834000
LIMIT WITH INCREASED AFT
800000 CUMULATIVE LOADS
778000 778050 Q
s
750000 Q b3
= 8
2
S S
700000 e 2
= e )
3 ¥ MAXIMUM LANDING WEIGHT - 666000 LB
g o
g 20000 $ 652000 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
o 580000
S 564000
& 550000
500000 9
< 486000
R
(=] WHEN OPERATING IN THIS
450000 o AREA USE THE "LOW GROSS
L. = WEIGHT, AFT CG TAKEOFF
(=] s PROCEDURE" FOUND IN
o 3 SECTION 3
< e DO NOT OPERATE IN
hl 400000 < THIS AREA DURING
< E TAKEOFF
M~ 8 o
S
350000 et et 4 s {
5 10 15 20 25 30 35
CENTER OF GRAVITY - % MAC
Code 409F
FAA APPROVED 08-26-03 D6U10002 Section 1 Page

B 1.6-1 & 5 747-400F A1 € < i 8 "TH| B

12



163 i E T i

i

R R EE 635,000
FEENEE 523,423
BocoAr %€ 875,000
FEA R E 596,775
2 & @ 2 73,352
BoF R M £ 26,577
R N 4 666,000
SEE R N 3 570,198
A2 f v = 25.8 % MAC

163 THPBagirm

WAL S 4 2 B AE P MR o AR E w3 B P
Bagesr Fhpaiges Rt i 2V EE

164 HmATH EF2 A58

WA YE - ER ATk L L5 (enhanced ground proximity warning

system, EGPWS ) H 5w 4 - fl H 5% 317 ¥4 ¢ %% (enhanced ground
proximity warning computer, EGPWC ) > @2 % 5 Honeywell = 7 » 2 5.2 B
B W 5 965-0976-003-222-222 % 18246

A~ EGPWS B e A oy 7 23 R ERHF AP HT 2 RE
Sk R ER s EE SR RTE 6 PR T AR RDT N 0 ¢ 7R
(approach )~ 4 # ( capture )~ i 4( deviation )~ £ ¥ (reset )~ % Fr 1+ (inhibit)

£l T
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d RN Z
(1) #5378 1 — ¥~ e i %
(2) #5358 2— B~ P [RdRiT X
() ' 3- A2 WAL HIFA - 2L AP AL EIF AR
4) BN 4- PR IES B
(5) H7 5— R KT FEY oM
6) i 6- EFTFEBAEFHT
(7) #387— b2 &L
L Rl

FOUBT R ARSI R R e 3
SHRMEPEZ FRB R T FiE > EGPWS ¢ 247 SINKRATE” 2 # 4 #
FEL A nEE ¢ GNDPROX"E 2 4% o 7 % F el » 355 7 ¥
gfﬁ?@’%\?” PULLUP” - = ¢ *> PFD } 'JF% ¢ 7”7 PULLUP” %r{—lv Bt o
AELER-HFRMAGL 5 AR 213 REREKAL EX DT RS
TEFEEE 1 hE L RN E 4 L 2 b &2 % (inner & outer alert
boundaries ) > 4] 1.6-2 - @ F R} EL F ¥ RRPSH B Y :%»]%Maﬁ;;-r#]%]

# & (envelope modulation) 17 " i< & »x g 71 & &2

(above ground level, AGL )

W
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"SINKRATE "

S~
S
2000
2E00
fad
L
[l
L 2000
@ "SINKRATE"
h=}
2 1800
=
o 1000
=
Il
= EDO
o
o 2000 4000 &000 S000 0 1000
Descent Rate { FEET/MINUTE)

Bl 1.6-2 Tr N 2 bR

T

FARh R B2 o€ fj§F EGPWS ¥ %, ¥ 4 4 [ SINK RATE,
SINK RATE | #5577 82 » (s % A F 7% 20%%24 4 37 ¢ e [ SINK
RATE, SINK RATE | 3t 4, ; ¥ "SINKRATE | 235 % 48 7 427 Ahfrat »
ELpg RAs FEMANT FFRAT AR Pl ALIRE - A2
"GLIDESLOPE | 3% % # 7 ¥4

FARPN F R B o€ f§ % EGPWS &£ % > #3444 TPULLUP
FARTEL I PPEF A FREL H oG HEIG REEE LA
70 ¥ &t (instrument landing system glideslope front course) v (e SRS g AT

FiE (glidepath) ? s &pF > ¢h 3§} B2 F -7 A JE 4 (76 1038 L Sd 7)

15



ETORERARTAEZL P X 2R AAFETFEEEN AL L
B TTEFET G FRGE ?I—E}:f #] (aural declutter ) =7 5¢ > sink rate ¢}
WhEL R e RIFG oo A2 T SINKRATE | 33 #7824 ¢ 3§ 2 1lén
BRENFRELE -

EGPWS #% &% ¢t erage 2572 7 & *2 (terrain clearance floor, TCF) 12 % 3
A, & &ap{chpot (terrain awareness alerting and display ) # it °

TCF Edp et e 2 B en@ i o P o 3 v B3
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o e u] RAVEHE SR R R @ RS F @ HE A o TCF ch#n &
TR BT P o2 TR R 5 A#H o RFCF ¥ 5 1
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257 ik A B EET TR .
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g PR FHSEE G X F PR ST

0000 P : b = 060 & > b i 208 /FF 5 i LR L1022 5 ) & ; fn
21,2007 > A2 1,800 %% > £ Z 5000 ;g A 17C > B8 16C: B & %
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0030 FF : . 060 B » b if 21 J2/FF 5 e LR X310 22 5 /& 5 g
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040 2 % 060 B > Bk if /3 1272 /pF 3 27 )2 /P2 [ - LLWAS 4pl k » kb
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1111 A4§3E 3 B4

G AR A E5FE F & & B (solid-state cockpit voice recorder,
CVR)~ @lféﬁ?‘ ; L-3 Aviation Products 2> @ » # 5.% B 8.4 & 5 2100-1020-
00 % 000000336 » :Z R 45435 F L& BE & 2 | Prissra 4 » B¢ 4 i 5
THL 2 IERETES  BhAB KA TERE SR RIERR &5
B~ B3E b 2 REgREB LR o

GRAGES B ETRED A 0 BF L o CVR e 33§
FRE2 P EAN TAL PR THEAS G R AT RPM L L X
a7
® CVR #) i o
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1112 HRFHEE&E

3% T AL 5N R AT R e 40 B (solid-state flight data recorder, FDR ) » @l ¢
¥ & Honeywell = & » # 5.2 R 5.4 % 5 980-4700-042 2 SSFDR-08272 >
BT EHBFTH LR L 2036424291 c T 218> & ¢ Ry
ik 2. Boeing 23 v 282 7 j23f > FDR £ 354 1,067 38 %8 #1F %
fcr UTC P95 A o teAp b 22 FDR F g &4cT (4 UTC pF R
L ENAER )

® 2308:03pF > TAIR/GND | %#cd GND ## 2 AIR > ¥ 2% d + 8 &
P35 O7L 543 A2 &

® 0013:47 ¢ > TFMA Vertical ARM |, %#+d NOT ARMED i %
ARMED > 7% G/P f:\ # # o

® (015:58 % » " FMA Vertical Mode | %-#cd VNAV i& 5 G/P » %1%
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® 0017:26 FF > B 5 B3 & 1,840 » 7 i@ alpF 32 pBE
B g

® (001821 amsma s & 10093 O0RYPFLHEY S 25 R
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1.11.3 # 3 2iTs &2 T ok
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EGPWC Time = FDR UTC Time
' 4 QAR & FDR 2. Z-% 4vi B 480 % QAR &2 FDR FFRF ¢ 4 40T ¢
QAR GMT Time - 13 seconds = FDR UTC Time
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1122 RAEERFH

AL R R FENARLI07T E 129 14p T ERGF AR Y
B Z ik 05L g4 9 3 eV FEz ngm e (7 R R 0 B747-400F A48 805
oSl B H PR BB 112-1 1 o %% AL 23R ¥ R LA R 2 051
BEFHFER A RR AT AR 2B A LA
PR s LS E A A dF 2 23R A R & JF 2 05L ga i BE R
=B BRPEP Ao 1211 957 > BRIE AR R 40T

® 05l faif w > o R O5L A 59 21 o % AP IR 2 p 123 5
ER ERESLE S 23

® 1 & 23R i Ay E 2 E Q5L B S 23 0 HahA bl S
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116 RlRaFY

1.16.1 ¥ 2 FH,EH LA

YEARE AR T iy BRARTREIEARR] G B A S
FERERRER AP R AR T o e R R RT SRS P
B P A2 R LB it RS ?;w FCEED ,ge,\{ﬁ:‘jzy.,n N a

FYRECRY AP EEEST RS PFIA G A RS LR T E

\

i

g2 o

BIPF R fne g IR Y 2 PR PR RS R Wmﬁ"“ﬁ’*’
B2 R A FTAR ) MARRITIA T R F R o A g R ORF
A VTR — e R 8RR T RIBCE (AL SAFE) 376 & ¥ s itin
DR AU PP T LFL RS B BRFR I 4 R T

& T NPT E SAFEGRRZ L RERPER L ERE F 1P
FLA R A &L 4.6818

® TRz B Y e SAFE SRR B A PERPER > BB R A
FIEA & 5 5050

11628 w2 Haig

T 8 e R aE k4% Y 832 HARD LANDING” » &4
LB g L*fﬁm\g,lﬁ&b\tﬁﬁ AR P EHNITP ARG R K
FHRFRIPML I 2B EFRE ARG " F 227 Fa R

Ly 7

;g_ 3

1 Fatigue biomathematical model.

124 Fatigue Risk Management Science Limited 7P % 2. &0 | & & 3= F R (system for aircrew
fatigue evaluation predictive fatigue model, SAFE ) »

13 SAFE 3% Samn-Perelli dpBc T 47 2 5.0 AR ER BT B A ORY E Lk (fatigue should be
managed ) ; 5.0 & 5.3 A B4z o & b F iRk ¥ F L IF L (fatigue should be actively managed ) ; 5.3
X 6.0 & Bz Y g =k wat (flights notrecommended ) ; 6.0 4 12 F Jis 2 3k jiig (flight not permitted ) e
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Aofmig s r = Bk 554 251 441 503
RS F RS = 29 76 172 137
SPI107 & | SF107 & | 2 @107 & | 2 /107 &
AR EFE R, 12 2p | 107 9p | 107 23 p
W en g | 53155670 | XISAWI3S | 21SAWILIS | 715AW203
RO RO R4 RI

34




Bl 1.16-1 #7035k % o L]

GEAR
DOORS

B 1.16-2 @£ 45 =% 7 2B

35



117 exppa
A 40 B RAE o
118 H#Fa
1.18.1 EHEiT/pM P P 3
1.18.1.1 ¥ &g fujrL p

¥y suirk £ p 4 (Flight Operations Manual, FOM ) 22 & % 2§ B 2.
PE o eds BRER s BARERART CRTLEFFEE S BT

3.4.2.2 Crew Pairings ( (2 B $£52)

OP™ 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.

—

%:ﬁﬁﬁﬁﬂﬁﬁmﬁﬁ (FREIEREAFEFTHME S H7e
K=o ‘A(J - Fl“}ip’b&fﬁq— *

5.5.6.1 High Minimums Captains (3t K% )

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

captains”.

GRIE RS0y oy MSBE I E 2 § 7% 0020 B4

Mg 36w ApHAMIO7TET T 1P o
15 Crew Scheduling Department.
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B2 FRDERE <)

5.5.6.2 Cruise Captain / Relief Pilot / First Officer Takeoff and Landing ( i&¢4%
ERF/BEREABEEY)

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
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less than 100 hours on type with CAL, then the RVR is equal to or greater
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.

(F gﬁﬁﬁ"sb «'r}xh’-rp hgi‘,‘i'»g,%ipré%a-zpalﬁlk,«(ﬂ i@ﬁ/?
7#%‘§ﬁﬁ£éﬁ'a§ﬁﬁ %"’bg;”ﬁ@ ﬁakg{‘f_,{%xbtg-v;%:

100 -] & > fo P 0 0T #;% WE®R 2 -ﬂ“ﬁf‘:“,‘i’é}}ﬁéZO#:’zo
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5.6.3 Responsibility for Control / PF Duties (3¥7/3 3% % § % § )

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
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takeoff/landing weight),
» 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, "I 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.
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6.9.8 Stable Approach Criteria (4% % &3 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 1,000t 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;

41



» FEngines “spooled up”; and

» 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 a visual 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 ft/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.
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42



FETEH 2 T ERACT

FE b AW A (R R TSP R R ELR )

X
P

i

AR P PR RAISIL/PE > 30 E s S @ R/EHVEER

M

A

% A A 1,200 /A

o« FH A D Y

- MRS 0T GdF pALT B 44 457 % (VASI/PAPL %) # o
THREREE LR s hRRS 7 ALE- B (1dot)

o LM ATMEN  BHBMBBE ]IS A

c W PAREH/E o PARTHFEL TR/ AEEFFERTEST S
PhlEN > ,lr/_]; i F TR X ﬁ;jﬁ,y—s -\%“ﬁai_g}! ERE3
P2 o

&&ﬁ%ﬁh%W%W%Oﬂ(AMJ?WK@N%EJéﬂﬁmﬁﬁTwﬁqi
7E o BHWE 1,000 R (AAL) & > oS P B a2 308 FIE W
(B FA=H 3,000 R 230 /3 i) & 2 8) p & 27F4 J'&%
T34 e o

e FIA G EHL R AR TR 2 B R NS S Y
BT oo )

6.9.9 Operation below DH/DA or MDA (%% @23 BR//A-T B3 B & B LT %
BRT2IEE)

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
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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.
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6.11 LANDING (GE¥ )

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

If CM2 is at the controls, CM1 should promptly restore proper control, if at

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

R BLARFEREERALERERA > @y o % 2

B LAERAEESEF AR R KR AR RE
VR =S e I F il

)

6.11.4 Touchdown ( F1£)

All landings shall be made within the TDZ.
C R

SEPREFRRN RS )

1.18.1.2 ¥ &&uy 747 FiE R Fiv L p
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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

(& ¥A2B —'der— R ¥R Rered)

BIZE SR F 0 F R 1,000 % A T F K AZIE 1,000 R/ A PE TR R
vl

£ “Sink Rate” » Hp F4eT 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 ( & ¥ 8 5 — ‘ék—

RS PARL TRy

ZZApsInF o P M AR ZTERAER cREARF/EHREL/FTR GHT
FRERF /EFFEIRZFFS 5 0 ) 387 Bag s p g

PRAEHEE - Ko HP FAheT
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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

ILS Non-precision Visual  |Maneuvering Required
Approach Approach Approach | (HNDVORI6, JFKVORI3,
Gircling Approach.ete) |

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

lapproach to be farriving 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
Flight Path  k 1dot S, [<35 deviation  |Less than full high/low indication on
.LOC from inbound visual approach guidance
course
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.
118.2 33 FH

11821 R ESEpHfR
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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 arcund 9@ 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 cnly 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 Mode 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 32 ft RA.

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

Unguote

We hope that Lhis helps. Please lel us know would you have any guestion.
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AIRCRAFT MAINTENANCE MANUAL

CHI ALL; 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)

(a) 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)
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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

Page 10
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Mark V and Mark VIl 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” ¥ i.2
Al T A, o im s s s s 2
N et ANN
“Engine Fail™ © .o ANN
“Terrain, Terrain Pull Up” bk TA
“Obstacle, Obstacle Pull Up” &+ ¥ TA
MEEEAIN sxvisssmssssssvmvamsssasssesionssssssasssss v v ssvived oo e s osas v (Vv 2
“Minimums” * ¢ 6
“Caution Terrain, Caution Terrain™ & TA
“Caution Obstacle, Caution Obstacle” & TA
Lo LOW TeIraiN®™ ... sumssisnsassmsmimsmsrssrmmsissimiss 4, TCF

System Description
38
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Aural
Message
Priority

Continued

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

“T00 LOW GRAI™ ..ottt ettt
0 L OW B AT sy rrsir s o S s B T S R e
TSIGRATE ISTNIIRAIET v riroe s e e S e e o s CaSE 1
“Don’t Sink, Don’t SINK™ ...oovviiiiiieieicee et 3
“GlIdESIONE™ wiivninmmsnnramnmmnssasnuarmwrr R s 5

o W 6

“Approaching Minimums
“Bank Angle, Bank Angle” ¢

“Caution Windshear” & ¢ 7
SAUOPIIOE” oottt 6
“Airspeed Low, Airspeed Low” © MON
SFIAPS, FLAPS” € oot en e 6
“To0High, To0 HIEh ™ cavmsmmcas e s MON
“Too East, Too-Bast™ o wmunammavamsmssmsnanssasimisa MON
“Flaps (pause) Flaps™ or “Flaps, Flaps™ .......cccccccoeveniinnincennne MON

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

RAAS Distance Remaining Callouts ..........ccccocceoivioininiicnnennns 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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