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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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1% R FH

11 s

NE 109 & 60 140 » ¢ Eang 2P (0T JAEER) - %2
voed A330 A E 0 RAERIEE iU B-18302 0 A p A
LBRZEHE (T A A 244 /L@ (0T Jiap L
F) 2 TP EHET ST CI202 B L ERA 14 - &
ERE 1 A~ B4 B O 4 ~ 32 87 & » 225 08 & o 23483t 1746
st L3 10 5T > R e prRgdgEa > BARE
FA G E kA A ke 22 F A BT % (flight control
primary computer, FCPC) ~ # & #£ /=4 (ground spoilers) ~ p # £ @
(autobrake) ~ ¥ 384 % (reversers) o H4le | 3 % p § 402 4 »én
WRE FEE > = iR * 412 582 d (manual brake ) *t 10 5L &
A K 30 RESUS X >R > A 5% o

T B AN g el & 2§ T ik
T i+ 4 8k (deferred defect, DD )/ 3 % 4% (technical log book, TLB )
Fades AEmR Y B4 %800 1625 pRA s > d R IR
¥ E®E (pilotflying, PF)> &l ¥ ® E# =L ¥ K % A (pilot monitor,
PM) 7% w E g e B Rk EA FERNLBFHSTHA &
R #%PR7% (automatic terminal information system, ATIS ) F 3t L > & *

VN

At

10 8Lga i R B "8 7% % 4L (instrument landing system, ILS) > 2 i< & p

# 202 (low autobrake) 3+ ¥ fii » @4rd F 362 R 2 gaiE 4k
MR e LTI BABER Y ONEEH 6 L
BRI L BE T T A R RBER R EATRARRITE F TRE
@ 10&3{@' CER B 280 B 0 B 6L/l FEZ R T LA o i
&4 T BRHEAT 174321 5> F R E A 3,008 R > Fhnie B4R EL
oA B R D 2,500 2 ¢ o1743:51 FE o F R B R K 2,480 %

1



Yoo g H R sp i Fw  Ddynasty 202 runway 10 wind 250 degrees 9
knots caution tail winds clear to land ;> = ¥ 15 )1 - 478 % B H# L
78 spoiler 42 % mfﬁ“zﬁfé Pl iBHEFA Aig R T X F touchdown e
1744:37 p= > 5 B3 & 1,832 R » e | #4723 & 4 % (landing
checklist) 4% ® > i H R A & REFER R B-p 405 K 2d K
B (LO) i *® B (MED)-1745:41 p% > £ 227 & & (radio altimeter,
RA) 996 = » 35 5 # F1 A R piah 102/pF -6 fite 2T 8 & 919
WoPF& KT @ g/ g B— 8K pPMw g & E T 21745:58
o B RT B AR T3 PM 42 P ARESE (approach light ahead ) »
PR B fET ARG B R R R 1746141 P T AT
BRI36RpF TR R A RS E & R iaip P o R T center

line ;-

A A ERRT B A 60 RIS T Fiéh o > 1746:54 P A AT %
fRE 0 55 BLEEAR 10 85 BF %) 1,500~2,000 R > Frhk 5 42 B o
TR E ARG L1 R BALe 904 R 0 Bk 14T L/ (g 2
135.5 2 /pF ) d~ 8 4vid B 5 1.28g°s 304 & @%‘;fww;f%@%o
Fris 14 PMsgIreted Tgpoilers |0 2+ RlAA2Z 2T P /35
S8t 07552 05 F2 S ®i » &2 4ed & 5 0.88~1.00 g’s -

Wik E e 3 PRAD AN EBRAME TR 4 F o
PRIM1/PRIM2/PRIM3? ¢ pF & F ® 5 % #oE T R F KR (spoiler
availability ) d 1 %= 0> "ET975 3 G i fr LA sco LFT I E R R
el d Treverse > Te PP A WA > 2 (8 A BT A5G #iT 7 $i4
2_ Tweight on wheel | -8t T g g i o

|

1746:59.2 p > PF £* 1 @ = [ autobrake 7 X 7 + ; (# PF3iE 5
7

141 2/pF ) T ERBETY § autobrake X+ 0~ X 5 #5318

ﬂ‘ﬁﬁ*?\f‘ CEEF M AATE R Sl AL RN RS AIR B 0 RAERF S GND H5¢ o
A 47 % (flight control primary computer, FCPC) » £ # PRIM > PRIMI1 # % - £ PRIM >
PRIM2 4 % - 2 PRIM - PRIM3 4 % = £ PRIM -

2



(1747:04.6) > ¥ & %= B v7 00 "manual brake ;> I #-£3 g5 5% 7

B (2 RBREBA B 5 448 psi® 0 4w 4cif & longitudinal acceleration
gs;m £9-0.1g) -~ 1747:07 %5 » £ ¥ H = B =7 ) [ reverseno green ;0 ¥ 1
Fits o PE et oy AR gy Vg o J20HR | (B P ik 5 12458 /p% ) 0 &
e A e pER-A 1 2 NI E PR A RBREA GG

128psi~192psi » 4w 4vik F#Hcim 5 -0.167g’s > & 3 1747:36 &= >

B A i b P AD RRERA 2 G eid FcE G i
K PTTARP A D RRRA B L 6dpsicEt 5 2,560 psie

ot Sl s £ 5-005g"s 0 X £ 5-047g’s B LB

FI oAl > A f Rt Ac B 1.1-1

-v\\

= 1B LIRS

- A

s— Google Earth

Bl 1.1-1 % exis 2 fdnripr

8 /& T = et (pound per square inch # pound-force per square inch ) » ﬁﬁ psi °
3
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7 P& ¥ B R| & 4 L3 R
hea ) 7 7
¥ & B E ¥ 55 42
g or 2 @ p P 1994/06/24 2016/10/21
# %2 A B % ATPL CPL
& T = 2 A330-300 A330-300 FO
¥ # 0 ¥ 2015/11/17 2017/10/16
# il P ¥ 2020/11/16 2022/10/15
® R B 2 BN THE R Ny
3 T P ¥ 2020/10/31 2020/10/31
R L - 16,168 -] p¥ 32 A~ 3,791 /| ¥ 14 A
TP B FER 8,788 ] p¥ 00 A 1,711 ] p¥ 24 %
BT 12 B HER 508 /| p& 07 A 642 | p¥F 22 A
Bif 90 P p HApER 76 /| pF 36 4 111 -] p# 39 »
BiT 30 P p HBpFRF 1] 39 & 48 -] pF 16 &
Bif 7 P p R 9 ] p& 58 A 1] pE 15 A
¥ cw 24;' AR 00 -] p& 00 4 00 /|- & 00 4
'E ) i 115 - pF 19 A 7 ] B 00 A
w2 koL B OB

1511 nEERE

s ¥ EARMG ARBIE 6 Fh FEESpPE T Y

S B (TR ALK R

t—‘- ))xl

45 (UND) & 7308 o B 3 o

SIE WX L 747-200 A1 > 33 ¢ T L2 A300-600R ~
A340 ~ A330 3145 > > 102 & 7 ¥ 23" 7 SR Bk 208 B A

4%%#ﬁ PanpE ' > 20 7 F i brr2 REERE - 4]
SHALYF Gl bl o T ariEml (fF T2 prl -

FidwFELGMELL



WIHWHEEL ERE o B4 AR RSPER S 16,168 | pF 32 A
H e A330-300 345 & pF 5 8,788 - PF o

J}E’ﬁﬁ%‘fy»‘ﬂ B\W_ﬂ‘&b‘iji‘ﬁ% %ﬁﬁ*ﬁﬂvﬁ- %ﬁiié_ﬁ’}ﬁg

S e TR oY > FHE R Aeroplane Land, Multi-Engine,
& ¥ %% Instrument Rating A-330 A-340 » £ 5 *dnz B MR T

5 i 2 48 'L Privileges for operation of radiotelephone on board an
aircraft | » *ULFIHF PN 2.3x3e 5 TA-340F/O > P ERFEN 230
wh TERFT A EF L X4 (Y-M-D) English Proficient: ICAO
L4 Expiry Date 2022-01-15 -

T EEEE T BT X F #FP' R (evidence-based training, EBT )
T EHINAEIOE 4" 4 pidiE; % 5 T Satisfactory (J& 7 )5 B
- R ERSEE Y HAR 108 £ 6 Y 23 P o ARERP LK
RABAREST B e RE AT RFA RN HZBEFHFR

TESR AP WL 109 #4078 p ot ot A s S e
I o MR T a4 R HRAREER P e TR
B /First class airman » " 4L 4 Z ' P2 44 (Holder shall wear corrective
lenses.) | ¥teEH L pH 5 109 & 10 * 31 p - P ER A E
P o3t augr e T EpRIGE  RIF SR PR ES R o

1512  ®ERE

FEARLEFLETHAR > AR 105 & 10 7 i r B

BB R 106 9 7 HE A330 48 0 £0 106 £ 11 7 %+ 323

BIERASR e Bl @ Bl R | - REmR Y5 3,791
JPE14 A 0 HP A330-300 A4S P S 1711 ) B 24 A o

\a

BIESEAEBT- X EBT* XK 108 &% 9" 9 pidif; T
M- R ERMBE T HPERFL 108 &£ 12 7 23 p > B G



"Satisfactory (B &) WARB KR A B Ly RE L Prledr B A
FrRF MRV BER

BIES R EAREBF AR BRI P2
i T Y 0 4% > Aeroplane, Land, Multi-Engine, %
= ¢ 4% Instrument Aeroplane A-330 £ 3 *t4az B P MR T W G o
3 4# ' Privileges for operation of radiotelephone on board an aircraft |
LFHF P 23558 5 TA330F/O ) #FEGRP T AP Ie 5 T 2R
T A B S ¥ 5 4 (Y-M-D)English Proficient ; ICAO L5 Expiry Date
2023-09-12 -

PIESRE T Migp 5 100 & 47 1§ o3 o A duf g v
SR o R TaT A R RIRARERED P i TR
R /First class airman > §8 &z % 2k p &7 5 109 & 10 * 31 p - g K *
WERE P ORBENFIEH R RRERE P EL F o

1513 R R ¥ &d 72/ prisds

ll%i;{ﬁﬁ_}_ %‘ia”é’ﬁﬁl—‘ B sz 72 /) BEEE %7}“1".11‘
RIESRA AU E DY P ERFIE LR BE B A R
S ddeT™

rERR
6/10~6/13 % # fhiE
6% 11 p L pFRF 0700 5 AL (PER 5B &) 0730~0830
o LA 5 & 0 0900~1700 Feis B o

1800~2000 ¢ &% - 2300 yeige (4 *
ZADRE Rl - RER: =5



67 12 p :

67 13 p :

67 14p :

RIERER

6% 11 p :

6% 12 p :

o A pEEF 0700 A2 (PER 5 & ) 0730~0830
o kovs & & > 0900~1730 FfesE £ 0 1730~1930
Toir BB 2300;"1&;% (LA ) gL A
i pEY o

oAt B 0700 F AR (PR & i) 0730~0830
i & & 0900 ® 5 A0 1500 24w B Ro
1800~1900 f %+ 8t% > 2300 jese (% =
B ) B A& pEF o

oA PR 0800 5 FE( PR & &) 0830~0930
Py, 581100 I 5" %4 3] > 147
CI-201/CI202 i= 7%

¢ PR 0630 GFAL . WALt 2300 4 2 A Lk
B 915 2~ RO E@»é{«? SECE NN
o AR 0730 B I% 8 0745 &
Fo o A FFR 1200 :’zaﬁ‘.‘ﬁi%@qmo%%‘w
1800 #¢ ¥ 3T4&-| 3% {8 » 1815 iE > 2230 p = &
d e 10-15 A 4 fs ~ R PR AR @
BFEFE

o A PFER 0400 B e & iE 52 0 0620 7 AE > 0730
LB iR 35 P E 5 0745 iE e 900-1000 >t p
FdEL S EaH 2 1200 ¢F D PEE £ & 5 1230 K R
1730 & & $&4&-] 3% » 1745 £ %o 1900 T % 5T
BY - 3w 5o 1915 18 02300 p = & ¢

8



6% 13 p :

ek £ 10-15 2 4815 » 0 PES TS 8 7
B IREE

s PR 0730 FAZ 0 1600-1700 *+ f FdE £ %
gadh o 1900 4 *H PR 8L & 5 1930 £ Fee 2300 §
TR AR 8 10-15 4 4R 1E RO PES T U4
B E TR E -

AFRAFTARI09% 60 149 > 4ok 1.6-1 ¢



% 16-1 s BAAFTHR

Ry BRAATREA (RPIAR109E62 14p)

" AP EARN

w2 B 7 O R B-18302

L 3 | A330-302

gl 5 R # | AIRBUS S.A.S.

ik R B 5| 0607

N R P # | JUL 08, 2004

# T A # | JUL 09, 2004

i ) A | Altitude Aircraft CAL I Limited
3 # A 4 %—EEE AL

& % @ F % % 93-938

¥ % %] 109-04-068
¥ 2 » p | APR 16,2020
¥ 7 % & | APR 15,2021
B % o8| 4490935

e e e L 5 B (R | B
&

B & » X ¥ 20,625
x L W® & ¥ |Cll
x L w® P ¥ | MAR 17,2020
x Tkt Rl 161.2
x T EH k|8
B 4+ 4= & £ £ 230,000 =7 /507,058 F
2 X ¥ B £

185,000 =1 /407,851 &

Tkt 2 24 2 27 (General Electric Company, GE) 2
CF6-80E1A4 | % & 4% » len‘—'-fu;“‘j_ AEI09 & 67" 14 p »3%4% 1.6-
2 o

10



% 1.6-2 Fh A AT

FEBAFITHELE (RPFITAR109E67 14P )

| i R i General Electric Company

kA L / i 2 | No.1/ = No.2/ + i)
3 4l | CF6-80E1A4 CF6-80E1A4
B 5 | 811257 811593

% 3 p # | FEB 25, 2004 NOV 09, 2011
T ag feidis R | 2,698.77 1,012.53

PR AB RV SR P E| 1,168 447

B i * P # | 43,900.6 29,500.27

k- N * ¥ # ¥ 16,168 8,747

162 #BFR

RGBT &Y - X2 BETHRE - BEREE T PR G £
SFEAPM A2 iy 4 e

FRFA o oaBBseE et M FCPC 2 &R a2 2y
5 > M FHF AT

® REPORT: AUTO BRK INOP AFT LDG TOUCH DOWN.

ACTION: 1. IAW TSM 32-42-00-810-821-A, R64, AMM 32-46-
00, R64, PFM BSCU BITE TEST OK. 2. GND CK NO PFR
FAULT.

® REPORT: THR REV FAULT (INOP) AFT LDG TOUCH DOWN.

ACTION: 1. PFR FAULT CODE: 279334. 2. IAW TSM 27-90-00-
810-836A, R64, & AMM 27-93-34, R64, RPLD FCPCI. 3. IAW
AMM 27-93-00, R64, FCPC OPS TEST NML & PFM AMM 22-

97-00, R64, LAND CAT III CAPABILITY TEST OK.
11




REPORT: F/CTL PRIM 1 FAULT AFT LANDING

ACTION: 1. CK PFR FAULT CODE: 279334. 2. IAW TSM 27-
90-00-810-836-4, R64, &KAMM 27-93-34, R64, RPLD FCPC 1.
3. PER AMM 27-93-00, R64, OPS TEST OF FCPC NML & AMM
22-97-00, R64, PEM LAND CAT III CAPABILITY TEST OK.

REPORT: F/CTL PRIM 2 FAULT AFT LANDING

ACTION: 1. PFR FAULT CODE: 279334. 2. IAW TSM 27-90-00-
810-836-A, R64, &KAMM 27-93-34, R64, RPLD FCPC 1. 3. IAW
AMM 27-93-00, R64, FCPC OPS TEST NML & PFM AMM 22-
97-00, R64, LAND CAT III CAPABILITY TEST OK.

REPORT: F/CTL PRIM 3 FAULT AFT LANDING

ACTION: 1. PFR FAULT CODE: 279334. 2. IAW TSM 27-90-00-
810-836-A, R64, &KAMM 27-93-34, R64, RPLD FCPC 1. 3. IAW
AMM 27-93-00, R64, FCPC OPS TEST OK & PFM AMM 22-97-
00, R64, LAND CAT Il CAPABILITY TEST OK.

REPORT: F/CTL DIRECT LAW (PROT LOST) AFT L/D.

ACTION: 1. PFR FAULT CODE: 279334. 2. IAW TSM 27-90-00-
810-836-A, R64, &KAMM 27-93-34, R64, RPLD FCPC 1. 3. AW
AMM 27-93-00, R64, FCPC OPS TEST NML & PFM AMM 22-
97-00, R64, LAND CAT III CAPABILITY TEST OK.

REPORT: GND CK FOUND RH SIDE N.L.G. NOSE TIRE
WORN OUT.

ACTION: 1. IAW AMM 32-41-12, R64, GND RPLD NLG RH
SIDE NOSE TIRE. 2. GND SVC TIRE PRESSURE TO 170 PSI
AND NO AIR SEEPING FOUND. IND NML PER AMM 12-14-

12



32, R64, TPIS  TEST OK PER AMM 32-49-00, R64.

® REPORT: NUMBER 3 MAIN WHEEL & TIRE ASSY WORN
OuUT.

ACTION: 1. IAW AMM 32-41-11, REV 64, PFM THE MAIN
WHEEL & TIRE ASSY RPLD AND CONDITION CHK NML. 2.
IAW AMM 12-14-32, R64, DO THE MAIN WHEEL & TIRE
PRESSURE SVC TO 215 PSI AND LEAK TEST NML. 3. IAW
AMM 32-49-00, R64, TPIS BITE TEST OK AND BRAKE FAN
OPS TEST OK PER AMM 32-48-00, R64.

163 #Z B A BiHEe

1.6.3.1 Lantsdp 2

s ? oL iz 7% (central maintenance computer, CMC) &
2. 472t 4F 2 (post flight report, PFR ) > 4r | 1.6-1 » 1.6-2 #7571 > i
FRLPERF A TR L BhoT

UTC 0946 - NOT DISPLAYED
F/CTL PRIM 1 FAULT

UTC 0946 : NOT DISPLAYED
F/CTL PRIM 2 FAULT

UTC 0946 - NOT DISPLAYED
F/CTL PRIM 3 FAULT

UTC 0947 : F/CTL DIRECT LAW
UTC 0947 - NOT DISPLAYED

ENG 1 REVERSE FAULT

13



UTC 0947 : FLAG ON CAPT PFD
USE MAN PITCH TRIM

UTC 0947 : FLAG ON F/O PFD
USE MAN PITCH TRIM (

UTC 0947 : NOT DISPLAYED
ENG 2 REVERSE FAULT

B 1.6-1PFR1/2
14



B 1.6-2 PFR 2/2

15



1.6.3.2 T3 HEES e =§c7}¢1

Frefs T3 B84 ks (EFCS) 2 45 T4 (trouble shooting
data, TSD) > 4] 1.6-3 % B] 1.6-4 - 1 525 F & (74241 % 3 (EFCS1)
¥ 287 F #7441 k5L (BFCS2) 48 F#la%8 7 FCPCL, FCPC2
2 FCPC34ple 2 45350 & - AP L2842 1.16.1 ¢

Bl 1.6-3 EFCS1 i 45 7L

16



B 1.6-4 EFCS2 if & 742

1.6.4  A330 & 78405 sua i pEak

1.6.4.1 T3 A sk

*MEAlT S+ BT84k 5L (Celectrical flight control system, EFCS )
B TR @ B4 ks (flight-by-wire ) » 4B 1.6-5 - # 7 B &8 45
e il (B 1.6-6) 2 Fé‘*;‘l’ﬁ BEOBREBE . 5

##7 7 "% (flight control computer ) i + BELEE T e gy
e FEINEZN G R RRE ML s 2R E R



AP

computer P Feedback

J Computer

order

e -
F/CTL

computer
[

<
/

" Feedback

s { Surface = —»| Response

Pilot's command

Elevators

Rudder

Trimmable
Horizontal
Stabiliser (THS)

B 1.6-6 A330 & 44w

EFCS jkste » #73p4ld 5 & #4027 "y 12 4o Bl 1.6-7 #777 >
#¥ e 7 3% FCPC(& A PRIM)’ 2 2 £ #4749 4 T "&(flight control
secondary computer, FCSC, & f SEC) -

32 PRIM T %1 &xae 7

® i ii:BiE (normallaw) > 3 i B4E (alternatelaw) % ¥ &8
{& (direct law )
18



® ii# 4 (speed brake) fri & 3 in4% (ground spoiler)
® iRErict

® - iy {7 AR

22 SECT"Mi&#ie 3

® ®xBiEs 7 imsyek (yaw damper)

® = iyl (trim) ¥ {74254

G F4RIEY o 24y FCPC A8 & F4ndldp £ 2 feslendt (s
rd o w7 g B‘-m-ﬁt' 2% ik FCPC ¥ ;fﬁ;mjkj/éﬂﬁu
RS T - B FCPC -

% % FCSC it g2 # 42848 > 4%k = £ FCPC >Nk » -
SEC37 &%= 2 A 73 % o

—
TRIM |

Mechanical link

ACCELERO

SPEED YAWRATE | __________._,

BRAKE ADIRU SFCC FMGC LGCIU GYRO :

CONTROL '

SIDESTICK LEVER | ‘ ¢ ‘ ¢ y ¢ ,
ﬁ:\:\y | THS———|

E)——o— PRIMARY ! !

= COMPUTERS ' ,

y ! AILERONS 1

PEDALS " |srolers |

L. FCDC EIS ELEVATORS

[ — 3 | RUDDER<——
YAW A ' :
RATE ' :

SpEsTIcK GYRO SFCC LGCIU '

N P - :
=), | 'HYDRAULIC
== » ' '

v JACKS

RUD TRIM SW SECONDARY || = --.---t-o... '

COMPUTERS —

Mechanical link

) 1.6-7 EFCS % % fj B
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1.6.4.2 FRCFaa I R AURL

EFCS #2453 " & 744|348 | (flight control law ) & ¥r#] & 4
TAIPp AT ik * 7 P\?Eéﬁa‘x‘iz%ﬁ ezt i o & 5 2 s &R s
FED AR ERES N o Ao TP o 2EB] 1.6-8 FroT

¥ AL B4E (normallaw ) : EFCS #p| 0 & #484ET F & 7 S
LI > 4 Pl e BBk BARACE S U R T T R
BABALE LT E DL 2 R EFHFF S ¢ 7 %5 & (angle ofattack, AOA)
Wil o f PR R R AL R i R

na

R iB4E (alternatelaw ) 4e¥ & (T804 kS Apm kY 3 A
ST hi S b chin & o PIEFCS ¢ p 8 (5c s FREIE &
AT > EFCS %7 £ 443 AOA & iFdE - a H i gR @ *
BRI RS

E & B4E (direct law) : % ERFCBEA BT L AR R
Bk S I pE o - R EFCS ## 3 8 84 o ) pF EFCS #-7
EREX2HREFFFE 2 HFEH e R EEFR ZHFTEE S
BEE s F L R F s o

5

Normal Law

Failures
(at least two failures detected)
Failures
(at least two failures -
Alternate Law second not self-detected)
| Y
1 Crew_ Direct Law
actlon

) 1.6-8 EFCS & 7 4% {j ]
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FCPC iz #ti¢ # 2§ i B4 -
Faedle o E e 4 i# FCPC d
B é 4 i (command channel, COM
channel, MON) © iz i3 3§ & %] d

o &

7~

4o @] 1.6-9 #7571 » & i FCPC £ % ¥ 14

& & PRIM %
% (PRIM 1) ¥R & & & RpF » i B84 4] 1)
s (PRIM 2) o

%= 2 #4577 % (PRIM3) e

ATAZ27 — Flight Controls architecture

s

H i

) fr- B E

BB

£4

¥ GET R R SRR e il e £ A Ry

Ground lift dumper, speed brake

B E Eé—ﬁtﬁ-fﬂ ’E%‘]
B M ol i

- A3 i ( monitor

|~ B PR B e PE

® B4

% PRIM 2 #zip| s F & ¥ sl pr > i R 45 44 1)

Roll control surfaces
MLA

(5 & 1) SPOILERS

[vifellv/ S El[s]

AILERONS S1 P1 P2 82 P3 P3

OUTBOARD INBOARD

P33 31 PI3P2

"
51982

Rev 01 update:

MLA = Maneuver Load Alleviation

It redistributes the lift over the wing to relieve
structural loads on the outer wing surfaces
(bending moment) with spoilers 4, 5, and 6
and the ailerons

P2 €P1

3
S2€51

Roll confrol surfaces

SPOILERS (1 2 6)

[c|BlEl[v]e][Y]

P3 P3 82 PZ P1 81

MLA

AILERONS
INBOARD OQUTBOARD

THS Actuator

RIGHT ELEVATOR

GlVY]

P13 P2

P = Flight Controls Primary Computer (FCPC) “PRIM”
S = Flight Controls Secondary Computer (FCSC) “SEC”
C = Slats and Flaps Control Computer

B, G, Y : Blue, Green, Yellow hydraulic

The underscored letters point the priority

o i Cloew

P1=2P23P3

PleP2 S2€P3

3
51«32

Pedal Feel
PRIV Trim Unit

S1¥s2

B 1.6-9 FCPC & {7 PR #] % Woom X B
4r@ 1.6-10 *

P3) > FCPC if #& #

‘it 0 % = 2 PRIM #3727 "a¥54 »cis (P1~P2 >
SErAIHED B A T e (S1~S2) ) ok

® BT HBiEL P REE
® iR ’EE (speed brake ) i+ & 3 ini4% (ground spoiler ) &3] 3

B2 68 VL EWIES (roll) 3 iT
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® - itk (rudderpaddle) ¥ #]8 #hig » 2 x> WL &
L
® §# i@ kit (autobrake) % »%

® ; wiait® (thrustreverser) % »z o

ATA27 — Flight Controls architecture — 3 PRIM loss consequences

Groun Jumper, spe; ke
Roll control surfaces Roll control surfaces

(6 =¥ 1) SPOILERS

[VISegEES

AILERONS §1 Pl P2 S2 P3 P3
OUTBOARD INBOARD

SPOILERS (1 2 6)

P3 P3 82 P2 P1 81 AILERONS
INSOARD OUTBOARD

S13 52 51452
ENHANCED
All elevators, all ailerons and rudder THE Advator 8
control is available through SEC o
Spoiler pairs 3 and 6 are available in roll s13 5 ”
through SEC €P+Mechanical "‘B R
+* Back-up Con
Module
o . DEM: BPS
THS auto-trim is unavailable, manual s 1 -
2 o ack-up power
control is available Pedal Pest supply
81982
Aircraft is 3-axis controlled, in direct law

=y

B 1.6-10 = £ FCPC % »x{ 74w 4 227 £ Bl

1.6.4.3 ECAM . 4 e

BT 3 B¢ ZTAR k5 (electronic centralized aircraft monitor,
ECAM) 3 7 @4 (7R &8 1 (T f FpF (bldrfdc &2 ﬂPF’“)
# A 72 w & h¥E L (warning) fo& T (caution) & or o i3
oo ECAM 33kt Ak o 8 7 re B #r 4] (inhibit) & &
TR T o pABAEEIFERY o ¥ 5% A ECAM 24 %
¢ (magenta) :TT.O.INHIBIT | (F## 3~4~5) & TLDGINHIBIT |

(BEPEE T 0 8) B » 4 200 B 2 fo 8 2 il I hde & i 4
e b gt Ak drd] > & F R e R ISARM cn&E L BT A g IR
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AFEFAFE T ETE R 800N I TSGR 80 F2 B
"LDG INHIBIT | F# £ > 4@l 1.6-11 #757 -

s
i % é* & z
3 = e " L z 3 E
¢ & 8 L, B | | S
E - B g 5 | | 2 g -
[ 1] 2] 3] 4] 5] oBEEE 5] 1

B 1.6-11 jz 3 F¥ & ECAM 2 4 34+ R B

165 fEsTg

EHE AT L LI PETFLR B AP LR
HAp B TR e & 1.6-3 o &0 LA 40 R] 1.6.12 ¢

% 16-3 1€ 2 T frin bl T4 4

2 4 % @ £ % 381,396 &
% R B £ 326,254 7
- SR G 2 451,942 &5
FE A& B o8 £ 358,867 &
=R £ 32,613 &
SN A S S 18,693 F¢
A o4 OF o» o8 £ 407,851 &
v % » B £ 343,000 7
A2 H £ & 0B 23.4% MAC
8 £ & = % 22.5% MAC
MAC : mean aerodynamic chord, =327 § # 4 7=

AcfE R ECUFIPERELR Y5 20%1 37%
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=10 0 10 20 30 40 50
|

i //

=10 0 10

w 1 10 ./ i8 19 20 )| w 2p b4 ,'_‘f 7’; m 20 31 =
\\\\\ 78 .
g 00 .\ R A e T * ¢ 77 "—_ / ‘é
e Ir W \ | 'HXEW ‘-"v‘“ : s o-;:_ —_
= i ,‘ / '+ WE.
s AN U] [ ] 7 gfwio
g’ A-Forward‘ct;eck \ \C//‘/WL ' | /A'%:{{H 7 s ziSZ“ErUEL
limit of Ferry, Test | 2\ / /
e or Training flight \ \ \ \ //
m,[,[»\\}Hluu' i

L.L-ZFW

319 S 2
For index correction of Non-Star mld Fueling J|
Fuel Index calculation table is on the revers

LIToly INDE>

\f!

Form No. : F-LMO011

> refer to GOM,

Appendix A

of this Balance Table

Bl 1.6-12 & L1 )

1.7 FH

.

1.7.1 F

x

Pt

T kg p 1400 pF I
WA e BV pEE > 015 /FF
FohFREETH L Z
145 1750 pFic #h SEs 2
B (R 1.7-2) B> i 2
TEwARAE 40 1 45dBZ -

F
i#

/4]17‘!%& -

oY

LHA E S (1T

E] FEA Sk )

S

A5 BB

Version: AA

%fﬁ 1oo4ﬁ+;a, i

¥ M & %;a%nﬁm 5 B
ﬁﬁ'ﬁ%@%é?%

¥ A ER

ER I R
F 73 (SIGMET) 407 » 31240 37

SIGMET 2 : % »<pP¥ R 1700 f& % 2100 P& » 4 A Eauffdp % > &
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H G e FER 3% N2530 E12230~N2530 E12100~N2330 E12000~N2330
E12130 #7l2 %% > 278 % FL420> 2 S/ Be A A F &
A EEE

Infrared chl MTSAT MB: Vald é

Histo
|

B 1.7-11750 p = *t St & 2 @]
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Bl 1.7-21750 pFat & 435 B § % 7 v ik B

172 ¥ & % § R

EA S R ONIE Y S I R Y-S

1700 F& : b 280 A > B if 338/PF 0 b % 1§ B 260 & T 320
Bt LR 7,000 2% 50pF A HFE 1,400 R R 2 HRE 1,800
22 2,500 ~ B2 6,000 ;&R 29°C> B E-27°C; % B &HEiE
1011 7 #6; ABFFE4F—sc % 5 40 L& 3,000 2% » F & ; Fi—F
FAE R o e AHE R AR CE 2087 &4 FokE 22
# o (ATISL)

W R
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1707 P% 1 b w 260 & > b ¢ 42/ > oo 0§51 230 & 2 290
Boiae LR 7,000 2% 5o g & R 1,200 R 2 AFZ 1,600 %
22 2500 ~ B Z 4500 ;R & 29°C> BR27°C: 3 & %@
1011 7+ 5 ABFFE4F—c ¥ 5 a0 L& 3,000 2% > & 5 Hx—F K
T 0% AR AT iE 29.88 k4 o (ATISM)

1730 B 0 B o 290 B 0 B iF 5R/PF o b o %10 B 260 & 3 320
BoGA LR 7,000 2% 5] F A AFE 8000% A ZAFE 1,600 % -
B2 2,000 A2 4500 ;A 29°C BE-27°C; & A AHTE
1012 F b ABF 4R — e 5 5 LR 3000 2% » T A #i—F k
Bt E S o F T R AKEE 29.89 ¢ At o (ATISN)

1737 p% 2 b 280 K > b i 6 72/PF 0 o %1 40 [F] 250 & I 320
Bosode LR 4,000 =% 5 o) 5 S HRE 800~ ff R 2 AR 1,600 <
HAZ 1,800 ~ 22 4000 ;8% 28°C> Zg27°C; 8 R 2B
1012 o 5 AR IEF—=2 % 5 o0 LR 3,000 2% > § 7 5 B I—F &
F3ha o T B RARTE 29894 - (ATISO)

1741 p# @ boe 260 B > b3 7L/FF 5 50 LR 2,500 2% 5 F
5 ;ﬁré 800 *= ~ ﬁﬂzf{ﬁrf{ 1,400 == ~ 2 2 1,600 *= ~ 2 Z 4,000
WO UR R 28°C BRE27°C B R AHEE 1012 F b
FanwLELS00 2% 5f  Fi—F e FF 0 8R4
e i@ 29.89 w4 A& 41 - (ATIS P)

1745 p% 1 b o 260 A > b & 8L/PF > b v % 1 2 220 & 3 280
Boooat AR 1,200 = % ;10 a3 2 g8 ARA2 1,800 = % > 4BFie T
) F A KT 600 R ~fE A AT 1,200 % ~ A Z 1,400 = A Z 3,000
W RER28°C, BEL27°C; B R A48 E 1012 F ta; ABFFEF—%
Fea LA 3000 2% 5 B —F AR 0T B RABILE
29.89 v4 & 4 o (ATIS Q)

1749 FF b 250 B > Bk 8 R/pF > i 19 jR/pF > B o B 1L
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FE210 &2 270 & ;& L& 1,000 2 = ;10 543 2 543 4R42 1,500
DROARE S T3 A AT 600 R ~f A ZAHFZ 1,000 R ~ A 2 1,200
R A2 3000 R AR 27°C B EE26°C; B & A#52E 1012 7 ta;

BRI TR I LR3000 2% S HEE—FTRETTRREABEL
® 29.90 +4 & 41 - (ATISR)

1800 B¥ : b v 250 B > b if S L/PF > LR 19 a/pF o bow &1
#1200 &3 280 A& 5 A L& 1,000 2 < 5 10 i 2 54 iE ALAZ 1,300
DT ABF ST AT A AT 6007~ fE A T HFT 1,000 ~ K 2
1,200 & ~ 2] 2 2,500 %% ; 8 A& 27°C > E226°C : # & % #r 2 1012
Foho ABBUTAR A A LA 3,000 2% RE—FRELER
FBrEE 2991 v A4 Sk E 182 F F - (ATISS)

T L igm g b B g b7 B K S(low level
wind shear alert system, LLWAS ) #& ¥ 7 o ¥ gam 5 222 3% § &3

Jo T

RCSS AD WRNG 1 : 7 »cp& & 1640 53 1740 PF > 1640 pgLip|
TSR BRAHR

RCSS AD WRNG 2 : § »xpff 1740 pF X 1840 p* > FEiplF * 7
Fe o MR R

L3 5 p 5§ %Rk 5L (automated weather observation
system, AWOS ) ¥2 LLWAS h & b i# 32 3% % & 2L4c@ 1.7-3 > 1744
FFI 1750 pF AWOS 2- TrpF b w b i# 4o 1.7-4 #7770 A B 1746:36 B

(ZHEATF AR Y200R) I 1747:36 p& (%% 1k ) > AWOSRI0
B 5 210-260 & > b i 6-10 2/pF ; AWOSR28 b+ 5 190-210 & >
b i# 6-7 j2/pF o LLWAS 4B b v b i# 352 R 8T 0354 1 o

Fecan 6 448 AWOS RI0O 2%k & 52 24 (=& )~ AWOS
R28 A "%k & 88 (~ & )> 4@ 1.7-5 #7571 o
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B 1.7-3 #1833 AWOS 2 LLWAS % % 3= 2t

m

300

240

Jo
R 180 i#
,é, ~
~ PN
é 120 /
=3
N
60
e AWOS R10 W/D = AWOS R28 W/D
= AWOS R10 W/S e AWOS R28 W/S
0
1744 1745 1746 1747 1748 1749 1750

e

@ 1.7-4 AWOS kb + b :#
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1.8

e AWOS R10 AWOS R28
1.6
1.4

1.2

0.8

(3w ) |0 &
/

0.6

0.4

o

o N

1712 >
~>

oN & O 0 O < O 0 O N < WO O N < O O N < W0 O N < O

O O O O O I AN N AN AN ANMO NN NN T NN NN W

N NN | I T T S S S N R e T T N N S N R T S N N

Do B o R o B B B | ™ - o A A A A A A
2=

B 1.7-5 AWOS *3 'k &

iKY R E BT L1 0FP 2 MR A o Ty
P 10gasg ILS 2 Fiv@ B ¥ kiw o

1.9
RYpAuE S F e 1] B SR SUS AR L B E g R R R
BokmeF g 1) R 2 ATIS B 3% % 3 2 5838 3 o R 57 wet o

1.10 F=FH
1101 zZRIAFFH

S S R R PR NI R apA O T puARE B
48 2B B 18 R X FEE-F 2w i 1028 i &
2,605 2% R 60 2% o HE LG KBEFRED B RE KRR RS
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2 i B E o 4~ idpdic s PCNS3/F/C/X/T - 48 3-Bl4r @] 1.10-
1o

fj&%%—#b@Z]"%J@)@?;i%i&@’f—i'—#ﬂ‘\ivﬁ‘&i;—ﬁag’gf,& 2551 W ()
P09 & 17 31 p ) ZEFES REFEA NS5 2 210 g4
2 4R -028%~036%2 B > Tiags B G L 0.015% > B4
GH R LB EE 033% (BEEEEES 1060 2 ¢ &) 10 g 2 F i
B Y e RV K e 1.09%~1.50%2 B 0 T 355 1.53%;
BAE ¢ A RIS O B B 1.23%~1.47%2. B 5 T8 1.33% o

A3 A 3k / 4 L
AERODROME CHART AD_ELEV 18FT ARP: 250411N_1213309E TAIPEVSONGSHAN AD
a
il A
g &l
ks 3
F 8
g 8
2 L G
&| nmv
é GhovE e

[
p EA i B o
e ] W4 o
g ! o —
9 . e j [ ", 4 /7" S
9 ” = Y TP 2778 x 280
3 RWY 2605 x 60M PCN_ 85/F/C/X/T CONC +ASPH
Eoovow vy R g e i T St iy
£ il e
Z DU I | R ORI - . | / A 3 v
Z|
g
3
g
g \ GH 18K
. y

: s s®.
g . - " ek
g
: \
£
= TR ‘—a
g g
9 HOT SPOT 1
) vl
g
£
#
H )
2 aight ahead onto TWY A
| dMIL‘ D
g HOTSPOTZ
] Civil ACFT vacating RWY vi | va EH
o shall pay n tion 1o the taxiing rou
7 Do not ta; x\mnu1wvo
= and MIL |
E
5| Raoio AWY Lk i HIGHEST GUND | HELICOPTER LANDING AREA | COORD of a riate TWY Center line points
B 25SP0RP, | ELEV ELEV OF TDZ SpEOP B

ATIS: 127.4
g TWR: 1181 SONGSHAN TOWER 9 |1213222.64€ | '3FT E S7ET [iHELIpAD: ELEV: 12FT Refer to table on verso of this chart
2 2504
b b4 ﬁgzggmz Saowe | 28 |5 ')”052 3593': 14FT 17FT 67FT | Coordinates: 250405N 1213248E

B 1.10-1 £ A /4> L8 3 H]

1102 g3 #Lif R

\

LS i B Gl R Thd & A REARE AR IRa fg
RER 2 @R F ¥ B8 BE s s (ICAO) e 2 i 5 Bk
Wt B R B (grip tester) » B iciaif bs T TEEMIESIE P oL ARG
3352 % Je MPER 65 MR/ R OS 2B pE s FR{TRY R
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1 2Bk NeEhpl e 893 21 B3 A RRL BEGEKTID
B 024 (Prig 95 22/ ) & 043 (PFiE 65 2 2/ pF) 5 (A pF
Wi L H s TR I B 2 (NOTAM) 1
Bt TR R T T, 2 E R T REEEFE 2ed n e
Sbed FEEF E 1B 3ARR BEGERTHER036(FFE 95
2B/l pE) & 053 (PR 65 22/ ) L MpE s s B R R et

e

fa-

o

Lo

Tt hiT- <HRIESE

LS T e BT - S EAE B GECRR BT AR 109 £ 6
T4 piEiT o AR UPEE 65 2B/ PEE 95 28 /) PEH B2 4 5 4
% 1.10-1 £ % 1.10-2 -

2 1.10-1 & BT XPFiE 65 2/ ARG ER PSS

B g

1% 3 %A~

523 %A

%33 FAK

B g

10

0.75

0.78

0.76

0.75

0.75

0.73

28

# 1.10-2 Fgewm BiT - i 95 2 2/ ) AR R Bl %

B (R IBIRAK (R2B3RAK FIBIRAR | B
0.71 0.75 0.72

10 28
0.72 0.74 0.69

FxtshiT- ZHRPES

Pl e ts BT - St g AR e Bl TR0 A R 108 & 7
PO PRI A R[IIEE 65 2 R/ PR 05 2 B/ ) pRARRIZ B R Ao
% 1.10-3 £ 2 1.10-4 -
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z\ 1.10-3 gr{wﬁx T-— «1\]:“3';‘ 4\3;/”1‘55 Klaﬁﬁi’}:ﬁ/? ”éL‘
g (R IB3IRAE|F2BIFTAK (FIBIRLE | B
0.74 0.80 0.77
10 28
0.78 0.77 0.74

# 1.10-4 Fxts BT - AP 95 2 2/ P ABEGERRE %

B (R IB3HAE (F2B3HAEK (B3BIHALK | B
0.73 0.78 0.71
10 28
0.73 0.74 0.69
FEA S BEGEKRPIDT R G oA TR ITE
1103  #3FEP> M LP

‘FJ'FL#’ g At w#ﬂ EEH
Fi.'kf'—r :

e ] j MEap SELR SR
L

“'fk’ﬁ?mi

HHR R

3.1.13 #HE
(*F;f— jg%gp’,u@@ t B HET 2 EN I/jﬁﬁ{/jéh%ﬁ
CHERT A

0
—LM&E@%%FEA 75 3 2 fif o g & I I 35 mr e A
4 £R2Z HHERF *30.8% °
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2% lBGiE R FERAEE ] A2 2 B e

3015 HREF

LA~ FEEHRERTELE - APERREL EET L
< 30

—1.5% FGF RS ERAFE I 2 paiE

—2% -'ﬁﬁ;;gg%w-f/i ‘s ] BV 2 2 FAE o

3116 Z#F—F jpiit B F2 $1° ke 7 = L2 Ao F 7
A

— % 30m 0.1% (B o F L4235 30,000m) : jasF 53 £ B4 #F
42 EE e

—F 30m 0.2% (B ) o F2LE 5 15,000m) : o35 25 £ B 4%
532 EE e

— % 30m0.4% (B o FLIEE 7,500m ) pasf f5 £ B A E
1 22 2 faif

AR

3.1.19 ## 2

Aéﬁ—3#ﬁ#%’ﬁﬁﬁﬁﬁm2#”%éﬂ’%ﬁﬂ£d
BIE2 o A R F L 2B e Rk

S Ee R AR ERS
—1.5% - <) A Z C D EAF 2 faiF o
—2% KPR A A B 2 FE e
B Rl S 0 T ) 5 1% R R
[FFRR g BRTELREFF  HFRET ) 31% ©

E ]
10.2.2 35 v % FRHE 77 F g Fos Fz 7 Th[fFme
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111 fénkr®

1111 R45E3 B4 E

DA e 109 E T 9P ELSTE LEIT2 FE S R4
%5 k4% (cockpit voice recorder, CVR ) F#e o 3%#5L CVR F 445
TR AR T2 TR 125 4 1927f/ g 7R FIEA K
Whis BHAEH P T RrEEL DL S HATRYTFL P G
10 & 4& ) % o

1112 TR EHE

AAH w109 £ T 0 9 pp EHBEE SBET2 B AN A
7k 4% (flight data recorder, FDR ) }%'ﬁp;] o Firp BB UEE
BTl v 2 7R o 7% FDR 6475 28 [ PF 36 ~ 4528 f) 7
Ly 2 2ekk 1,196 5 Sdkco 7 Sdk UTC r%ﬁ.s‘*ﬁ:; Ao gz ts
21 % tedp M 2. FDR bk S8 F R4 dde ™

S

1 £ PR 1625 > 248 p f L34

2. EAPFREITAZSAP > 25 B3 R 2432R > aRT F & 1,844
oo oG i A # (armed) o
3. AP 174440 5 > 285 BRF & 1,792 > @M T 5 & 1,868

P éﬁ%%{‘ﬁ?&iﬂ rLOWJ Eif—; |—];\/‘[edlllrrlJO

4, L APER 174542 F > 2 RT3 & 1,001 = 3 :& 1342 /5%
BaE IS2R/PE BT E 25 R 2 H R 14 R BEue 9T B
T K QOO VR /A o boiE 142 /PF 0 b o 269 B o

5. AR 174559 FF > A RT R A 719 > 73¢ 133 L/pF >

CUTCRm +8 | pr = 4 prF o
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10.

11.

12,

BE 148 IL/PE > A R B R S R

AR 1746:16 FF > 2B A RT B R 495 0 73 130 2/pF -
boig 1482/ S i d 14 KR > 28R 1.1 R > Biue 96 & -
TREX 1,024/ > Boik 148/ > bow 273 B o

AR 1746:49 PF > & RT3 R 34 = > Fik 141 2 /pF >
P 1S1GR/f 2L gl & BNa R d 47 BJcE 0 Bo

+ AR 1746:54 pF > 2+ A #% | weight on wheel | % #c#E %
"ground ;> FZ# LB 105 E T » 2RTF R 0N
L deig B 128 g's s HiE 147 n/pF > S irk 42 B 0 L HE
11 R > Béfue B39 R » 2w EFFTE 136 R 76 & - 12
FRAFEAR 0281 46 AL -

A PR 1746:55 PF 0 S A i A (SR S EE 0 e b
FRSCEA0.89 g’s £21.00 g's 2 FF o S g 146 L /pF »
W 328 LHBE04R S BELY B2R c S hEESE
0.7 %% 108 & - 1275 H ik &R A 18 RT 104 B2 o

F AR 1746:56 pF > Sl e R B E 140 g's 0 p i
144 52 /p% > ek 21 B » LB 1.4 B » B 928 B o = A
HHEREPRCEERE 648 -1 RE 448 2T R REE
FLERE S A3R 088 225R ~-658 > v REFES
CEISTEI 149 R - 12BBFIFEAO01RI 149 R 2ZF -

T PR 1746:57 5 0 2ag 14408 /P8 > ¢ R p B2 RTD B B0 R0k
B ACh BRI EFE T 174736 P o

AV PER 1746:58 P o B g 1425 /pF > = B3 BT ek
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CAM-1: check A%} % &3k ¥ &

CAM-2: autobrake;% t
CAM-2: reverse no green

CAMS-1: manual brake

1747:02.1
1747:04.6
1747:07.2
1747:08.7

5
6
7
8

CAM-2: spoiler

1745:41.0 TWR: wind two five zero degrees one zero knots caution tail wind
1746:58.6 CAM-2: reverse

1746:59.2 CAM-1: auto brakef /4 # L
1747:01.0 CAM-1: auto brake# ;2 % L

1746:55.1

0
1
2
3
4
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112 #Z BRBARFTH
AP B ERAT -
113 FRABZ

24P B SRAL

114 %%

& AP M ERAT -
115 28%1%

& AP M RAT -
1.16 #iEEF%

1161 RF HEZAARGHTH

U I e s ] “fol’é%?‘;}l (EFCS TSD) ‘&l fja:®» i &
P\ g %F'T/‘~ ‘gif'—"‘ .

® [200: % % 2* AR # ( Ordinateur (computer assisted
specification, SAO ) # [ —>PRIM % #x o
® 0400 : COM # MON ¥o8f 7 ¥ — i if b 530 2 Hchh T4

7 AR

® COM:if 430 % » 0002 : Rudder 454 (£ MON) %
- e

® MON i if f 430 L > 0002 : Rudder 45 4 (% COM) %
- e
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1.16.2 A #4327 ot iRl

T 15 #4% % (FCPC1 ). 28 5 LA2K2B100DHO0000 »
F5 s 2K2006366 > Fexied EHux T ®Wag i (27 7L ) Wi
g o 2020 # 9 7 7 poig i g M e B4 (non-volatile
memory, NVM ) F#L T 2 A EREE T30 8 p ik FCPC 2 4
FRBBERLT TR AFL LB FhoT

® (Conclusion/Actions decided: This unit is no fault found (NFF)
and just requires to be cleaned. The BITE shows SAO fault at

the time of the triple PRIM fault.

® Unit history

07.02.2005: TROUBLE SHOOTING DATA COM : 1200,

MON:0000 >Power supply MON replaced by OEM.
19.02.2019: F/CTL PRIM 1 FAULT ->COM FUSEMODULE

REPLACED reported by EVA.

(¢
® i xmiyiry

AEREEFAFREF (NFF) » B3R 5% - Li%p&p
A 4% P (builtin test equipment BITE) %7 > *"= £ i
R A rpF IR 2 i i 5 SAO -

® B2k er

2005#2" 7p : Z % COM : 1200 » MON : 0000~
51"-‘%—' q,/))%ll fﬁ—gg °
201927 197 © i ¥ T Hsh> [ H#COM R 44 i

7 LRU special investigation report (linked to AP5290.4), SAP repair notice number: 600128339
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NVM = 8 4

FCPC1 NVM # B3] 2 & & 4 0 4o 1.16-2 #7571 » 35 4r

® £:200002 FAPFRL2020F 6" 14p > #&=IRNEBE
F200h—->Fault SAO -

® %22 00001 4R 5 2019257 20 p > sl A5 5
F200h->Fault SAO -

FUNCTIONAL SOFTWARE BITE ANALYSIS

## ERRORC(s) LIST ##

(00002 ERROR : F200h -> Fault SAO | CYC : yes
| DATE : 14/06/20 HOUR : 09:46:36 FEMP : +43.0C PWR CUT : 2248 ID: DH
FCPCN.:1 COUPCOUP : 5 TASK : 12 TIME : 0ACS584D1h (6023.8%hr)
A/CID:B.g83p2 PHASE:8  FLIGHT TIME : 04BA72D% (2644.27hr)

VFCPC344  : 000040h - VFCPC346  : 000000h - VFCPC347 : 008000h
CPU_STS_L1 :0004h - QATI_STS :0000h -QATI CTR W :00081EOBh
CPU_STS L2 :0350h - QAT2 STS :0000h - QAT2 CTR W :00001EOFh
DSP1_STS L2 : 0840h - DSP1_INFO :0001h -TRRI : B800h

DSP2 _STS L2 : 0040h - DSP2 _INFO :0001h -SEU_CPU :00000000h
INFOLI/ZB : 0000h / 0000h / 0000h - SEU_DSP  : 00000000h

(00001 ERROR : F200h -> Fault SAO | CYC : yes
DATE : 20/05/19 HOUR : 08:30:1e JEMP : +43.0C PWR CUT:320 ID:DH
™N.:1C T TASK : 12 TIME : 01F09609h (1084.81hr)

A/CID:B.g83p2 PHASE:4  FLIGHT TIME : 00ESED68h (502.28hr)

VFCPC344  : 000180h - VECPC346  : 000000h - VECPC347  : 008000h
CPU_STS_L1 :0004h - QAT1_STS :0000h -QAT1 CTR W :00081EOBh
CPU_STS L2 :1350h - QAT2 STS :0000h - QAT2 CTR W :(00001EOFh
DSP1_STS L2 : 0840h - DSP1_INFO :0001h -TRRI : B80Oh

DSP2 _STS L2 : 0040h - DSP2_INFO :000lh -SEU CPU :00000000h
INFO_1/2/3 : 0000h / 0000h / 0000h - SEU_DSP  : 00000000h

® 1.16-1 FCPCINVM 7
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Uil i o

. FCOM z 48 i si/Ajz /&2 B i /e d1 2 8+ (Aircraft

System/Landing Gear/Brakes and Antiskid/Control and Indications ) » *
T oMt p I G F A R R SR IR s 0 Ao AT

(%

AUTO/BRK
MED MAX

‘ DECEL H DECEL \

AUTO BRK panel
The springloaded MAX, MED, and LO pushbutton switches arm the appropriate deceleration

rate:

- MAX mode is normally selected for take off.
In the case of an aborted takeoff, maximum pressure goes fo the brakes, as soon as the
system generates the ground spoiler deployment order.

- MED or LO mode is normally selected for landing.

* When LO is selected, progressive pressure goes to the brakes 1 s after ground spoiler

deployment order, in order to decelerate the aircraft at 1.8 m/s? (5.9 ft/s?).

* When MED is selected, progressive pressure goes to the brakes starting at ground spoiler

ON

Off

deployment order, in order to decelerate the aircraft at 3 m/s? (9.8 ft/s?).

The ON light illuminates blue to indicate positive arming.

The DECEL light illuminates green only if the autobrake function is active and
when actual aircraft deceleration corresponds to predetermined rate. (In LO or
MED : 80 % of the selected rate ; in MAX : 2.65 m/s? (8.7 ft/s?)). This occurs
approximately 8 (5) seconds after activation for LO (MED) using only the brakes.
Predetermined rates can also be achieved by using only the reversers or a
combination of both reversers and brakes.

Note:  On a slippery runway, the predetermined deceleration may not be
reached due to the slippery runway condition. In this case, the DECEL
light will not come on, even if autobrake is active (ACTIV light ON).

The corresponding autobrake mode is not armed.
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& FCOM z_ 42 B/ ¥ A2 5 /1B F T/ 5/ /A 2 £ 5% b

( Procedure/Normal Procedure/Standard Operating Procedure/Landmg

/Manual Landing ) & & 7 fs it X s 2 P48 ~ 25 s 372 Rii g2 ¥
T heis o

G CHINA AIRLINES 2, PROCEDURES
NORMAL PROCEDURES
A330-300
FLIGHT GREW STANDARD OPERATING PROCEDURES - LANDING
OPERATING MANUAL
MANUAL LANDING

Applicable to: ALL
Ident : PRO-NOR-SOP-19-A-00012003.0022001 / 16 JAN 18

FLARE

The cockpit cut-off angle is 20 °.
@ |In stabilized approach, the flare height is apprommately 40 ft:

FLARE . .. PERFORM | PF
Avoid ﬁanng thh Refer fo Ground leeamnce Dragram

ATTITUDE... creereenneeeassnenas st ssssenssssseesssnseessssssesssssesessseeneeseees. MONITOR PM
THRUST Ievers ..IDLE PF
If autothrust is engaged it automa nca#y d:sconnecfs when !he pfiof sels aH thrust levers fo the
IDLE detent.

In manual landing conditions, the "RETARD" callout is friggered at 20 ft radio height, in order
fo remind the pilot to retard the thrust levers.

Note:  If one or more thrust levers remain above the IDLE detent, ground spoilers extension
is inhibited.

Ident : PRO-NOR-SOP-19-A-00012004.0001001 / 08 OCT 18
AT TOUCHDOWN
DEROTATION.....coteeuircvereirreenirneecirriceecesssensscsseessssenssssesssssassnsassessensceeces INITIATE | PF

- Lower the nosewheel without undue delay.
- The PM continues to monitor the atfifude.

ALL REVERSER LEVERS.........coviinvinnisnesiesninenn. REV MAX OR REV IDLE | PF
The flight crew must immediately select REV MAX, if any of the following occurs at any time during
the landing:

- An emergency

- The deceleration Is not as expected

- A failure affects the landing performance
- Along flare or a long fouchdown

- An unexpected tailwind.

A small pitch up may occur during thrust reversers deployment before nose landing gear
touchdown. However, the flight crew can easily control this pitch up.
As soon as the flight crew selects reverse thrust, they must perform a full-stop landing.

CAL A330-300 FLEET PRO-NOR-SOP-13 P 1/8
FCOM A- 08 OCT 18
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G2 CHINA AIRLINES ) PROCEDURES
NORMAL PROCEDURES
A330:300
FLIGHT CREW STANDARD OPERATING PROCEDURES - LANDING
OPERATING MANUAL
GROUND SPOILERS ........ccooriinsrcsscrisssiecisssscnnnnn. GHECK/ANNOUNCE PM

- Check that the ECAM WHEEL SD page displays the ground spoilers extended after touchdown.
- If no ground spoilers are extended:

* Verify and confirm that all thrust levers are set to IDLE or REV detent.

» Set all reverser levers fo REV MAX, and fully press the brake pedals.

Note:  If ground spoilers are not armed, ground spoilers extend at reverser thrust selection.

REVERSERS .........ccccco.. ...CHECK/ANNOUNCE | PM
Check that the ECAM Efl’VD page dfsp!ays rhat rhe reverse depfoymenf is as expected (REV
green).

DIRECTIONAL CONTROL.......ccceeevrerrererrcercrsesseennesacnreneeeeeee. MONITOR/ENSURE | BOTH

- During rollout, the PF ensures directional control using rudder pedals.

- Do not use nosewheel steering control handle before reaching taxi speed.

- During rollout, the flight crew should avoid sidestick inputs (either lateral or longitudinal).

- If directional control problems are encountered, the flight crew should reduce reverser thrust
toward REV IDLE until directional control is satisfactory.

- Monitor the autobrake, if it is ON. When required, brake with the pedals.

- Braking may begin before the nosewheel has touched down, if required for performance
reasons. However, when comfort is the priority, the flight crew should delay braking until the
nosewheel has fouched down.

Note:  If no ground spoilers are extended, the aufobrake is nof activated.

DECELERATION... ... CHECK/ANNOUNCE | PM
The deceleration is fe!f by a‘he ﬁfght crew, and com‘" rmed by rhe speed trend on the PFD.

Ident.: PRO-NOR-S0P-18-A-00012007.0001001 / 16 JAN 18

AT 70 KNOTS
SEVENTY KNOTS......o e srenesessnssenensssnsensssssennesnnennes ANNOUNCE PM
ALL REVERSER LEVERS.........coeeerrrerecereresrsercssesssessessensesessssssssessssssnnsssens IDLE PF

It is better to reduce reverse thrust when passing 70 ki . However high levels of reverse thrust may
be used to control aircraft speed in case of an emergency.

Avoid the use of high levels of reverse thrust at low airspeed, unless required due
to an emergency. The distortion of the airflow, caused by gases that reenter the
compressor, can cause engine stalls, that may result in excessive EGT.

CAL A330-300 FLEET PRO-NOR-50P-19 P 2/6
FCOM “A- 08 OCT 18
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PROCEDURES

JET CHINA AIRLINES )

NORMAL PROCEDURES
A330-300
FLIGHT CREW STANDARD OPERATING PROCEDURES - LANDING
OPERATING MANUAL

Ident.: PRO-NOR-SOP-19-A-00012008.0001001 / 05 SEP 18
AT TAXI SPEED

ALL REVERSER LEVERS........ccouomssermsessssssssssssnsmmmssssssmmssssmsssenssensennnenne S TOW | PF
I2|  When the aircraft reaches the taxi speed, and before it leaves the runway, stow the reversers.

Excapt in an emergency, do not use the reverse thrust to control the aircraft
speed while on taxiways.

On taxiways, the use of reversers, even restricted to idle thrust, would have the following effects:
- The engines may ingest fine sand and debris that may be detrimental to the engines and
airframe systems
- On snow-covered areas, snow will recirculate into the air inlet, and may cause an engine
flameout or rollback.

Ident.: PRO-NOR-SOP-19-A-00012010.0001001 / 16 JAN 18
BEFORE 20 KNOTS

AUTO BRK ..o e ssssesensssessssseseesssessssssssssseseenenes DIOENGAGE PF

Disengage the autobrake to avoid some brake jerks at low speed.
The flight crew should use brake pedals to disengage the autobrake.

Ident.: PRO-NOR-SOP-19-A-80000023.9000038 / 23 MAR 18
:::CONTROL TRANSFER

® |F CM2 WAS PF:
CONTROL TRANSFER.......coorirr e AO. RQRD | BOTH
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& FCOM 2 42 B /i § A2 5 /R 3 (v A2 B /iR et v/ 2 FEECHE &

( Procedure/Normal Procedure/Standard Operating Procedure/Standard

Call Out/Summary for Each Phase ) » 3PP jZ v {8 et vl 2 7 fo kiR
i€ PSR T Ao o

&8 CHINA AIRLINES ) PROCEDURES
NORMAL PROCEDURES
A330-300
FLIGHT GREW STANDARD OPERATING PROCEDURES - STANDARD CALLOUTS
OPERATING MANUAL
Continued from the previous page
APPROACH AND LANDING
Event PF PM
#1100 ft above DH/DA/MDA/MDA-+50' "ONE HUNDRED ABOVE"2
"CHECKED"
wiVisual references at "MINIMUM®=
DH/DA/MDAMDA+50" "CONTINUE®
+iNo visual references at "MINIMUM®
DH/DA/MDAMDA+50" "GO AROUND - FLAPS"
@ :::For Automatic Landing:
Between 50 it and 40 ft RA "FLARE" @
Check FLARE on FMA (If Autopilot Malfunction)
"NO FLARE"
(If Autopilot Malfunction)
"GO AROUND - FLAPS"
+i:At touchdown "ROLL OuT""
Check ROLL OUT on FMA
w:After touchdown
Ground spoilers extended "SPOILERS"
REV on ED "REVERSE GREEN"
Deceleration "DECEL"™
Continued on the following page
CAL A330-300 FLEET PRO-NOR-SOP-90 P 11/14
FCOM - 05 SEP 19
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2 CHINA AIRLINES 5, PROCEDURES
NORMAL PROCEDURES

A330-300

FLIGHT CREW STANDARD OPERATING PROCEDURES - STANDARD CALLOUTS

OPERATING MANUAL
Continued from the previous page
APPROACH AND LANDING
Event PF PM
At 70 kt "SEVENTY KNOTS®
"CHECKED"

11 Crew awareness, crew should now keep RA in scan to landing.

2 PM monitors pin-programmed auto callout, or announces if inoperative.

3 All altitude callouts are referenced to barometric altimeter indications.

4 :The "ONE THOUSAND" callout defines the point at which aircraft on a straight-in approach must
be stabilized. 1 000 ft above TDZ is also the lowest altitude at which it is permissible to revert to
higher IMC approach minimums or to correct system malfunctions prior to landing.

51 i The "CONTINUE" may be made not higher than 1 000 ff above TDZ, but may be made at any
point after the "ONE THOUSAND" callout.

6 ::The "UNSTABLE" callout may be made at any point below 1 000 ft above TDZ. A missed
approach is mandatory after an "UNSTABLE" call.

7 = This callout is for Alert Height remind only, radio altimeter setting is not required.
8 :iCheck Capability.

- CATII:

‘CAT II" or "CAT Il SINGLE" or "CAT Ill DUAL"
- CAT lll a:

‘CAT Ill SINGLE" or "CAT Ill DUAL"
- CAT Il b:

“CAT Ill DUAL"

@ i These callouts are based on equipment, not on visual reference.
10y 2 If FLARE is not displayed on the FMA, call "NO FLARE".

(1 2 ROLL OUT is not displayed on the FMA, call "NO ROLL OUT".
(121 If the spoilers are not extended, call "NO SPOILERS".

(13 If the reverse deployment is not as expected, call "NO REVERSE ENGINE_or NO REVERSE", as
appropriate.

(14 DECEL Callout means that the deceleration is felt by the crew, and confirmed by the speed trend
on the PFD. If not positive deceleration, call NO DECEL.

CAL A330-300 FLEET PRO-NOR-SOP-90 P 12/14
FCOM —J- 05 SEP 19
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( Performance/Landing/Landing Speeds and Distances Definitions/

Landing Speeds ) » 4w 3t 7 BB 22 2 3 M ip 2 B AP B i B 2 & A40fs o

{E2CHINA AIRLINES 5 PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT CREW LANDING SPEEDS AND DISTANCES DEFINITIONS
OPERATING MANUAL
LANDING SPEEDS

Ident. EFB-LDG-20-00022780.0001001 / 02 OCT 18
Applicable to: ALL

LOWEST SELECTABLE SPEED (VLS)
VLS is the lowest selectable speed. VLS is used to determine the Final Approach Speed (VAPP)
in normal conditions.
For more information about VLS, Refer io DSC-22_10-50-20 Characteristic Speeds.

REFERENCE SPEED (VREF)

VREF is equal fo the VLS of CONF FULL. VREF is used to determine the Final Approach Speed

(VAPP) when a system failure affects the landing performance.
For more information about VREF, Refer to DSC-22_10-50-50 Other Speeds.

FINAL APPROACH SPEED (VAPP)

VAPP is the speed of the aircraft when crossing the runway threshold. The flaps/slats are in the

landing configuration, and the landing gears are extended.
For more information about VAPP, Refer fo DSC-22_10-50-50 Other Speeds.

GO-AROUND SPEED
In the case of a missed approach, the go-around climb gradient is calculated at the go-around
speed.
The standard go-around speed is 1.23 V31G of the go-around configuration. For approaches with
a decision height at or above 200 ft, where approach climb performance is found restrictive, the
go-around speed can be increased up fo a maximum limit. For more information about maximum
go-around acceleration speed, Refer o AFM/PERF-LDG Approach Climb and Landing Climb.
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( Performance ( EFB ) /Landing/Landing Speeds and Distances
Definitions/Landing Distances Definitions )Zz_ %_3 44 it RLD/LD/FLD =
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{E2CHINA AIRLINES 5 PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT CREW LANDING SPEEDS AND DISTANCES DEFINITIONS
OPERATING MANUAL
LANDING DISTANCES DEFINITIONS

Ident : EFB-LDG-20-00022762.0001001 / 02 OCT 19
Applicable to: ALL

REQUIRED LANDING DISTANCE (RLD)

The RLD is the regulatory reference to be used for dispatch landing performance computation.

The RLD is the factored certified landing distance based on:

- Maximum manual braking initiated immediately after main gear touchdown

- Prompt selection of max reverse thrust, maintained to 70 ki, and idle thrust to full stop (when
credit is used)

Antiskid system and all ground spoilers operative

- The regulatory dispatch factor.

Note:  The Required Landing Distance calculation considers the effect of the MEL/CDL items
that affects the landing performance.

IN-FLIGHT LANDING DISTANCE (LD)

The In-Flight Landing Distance reflects the performance achievable in a typical operational landing
without margin.

The In-Flight Landing Distance calculation assumes:

- An airborne phase of 7 s from threshold to touchdown

- In the case of manual braking: maximum manual braking initiated immediately after main gear
touchdown

- In the case of autobrake: normal system delays in braking activation

- Antiskid system and all ground spoilers operative

- Prompt selection of max reverse thrust, maintained to 70 ki, and idle thrust to full stop (when
credit is used).

Note:  The In-Flight Landing Distance calculation considers the effect of the inoperative
system(s) following:

- An MEL/CDL dispaich that affects the landing performance
- An in-flight failure (ECAM alert) that affects the landing performance.

FACTORED IN-FLIGHT LANDING DISTANCE (FLD)

The definition of the In-Flight Landing Distance does not include any margin. The In-Flight Landing
Distance is a realistic distance achievable in nominal conditions, i.e. the actual conditions during
the landing are those used for the computation.
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DRY RUNWAY

Ident : EFB-LDG-30-00022783.0001001/ 02 OCT 19
Applicable to: ALL

A runway is dry when its surface is not:
- Damp

- Wet

- Contaminated.

DAMP AND WET RUNWAY

Ident : EFB-LDG-30-00022784 0001001/ 02 OCT 19
Applicable to: ALL

DAMP RUNWAY
A runway is considered as damp, when the surface of the runway is not dry, but the water on the
surface does not cause a shiny appearance.

In line with the recommendations from the FAA Takeoff And Landing Performance

Assessment Aviation Rulemaking Group, the applicable performance for this runway
condition is GOOD and not DRY. This is not communicated via the definitions but via the

RCAM.

WET RUNWAY

A runway is considered as wet, when the surface of the runway has a shiny appearance due to
a thin film of water. When this film does not exceed 3 mm (1/8"), there is no significant danger of

hydroplaning.

Note:
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CONTAMINATED RUNWAY

Ident.: EFB-LDG-30-00022785.0001001 /02 OCT 19
Applicable to: ALL

A runway is contaminated when more than 25 % of its surface is covered with:
- Alayer of fluid contaminant not considered as thin
- Ahard contaminant.

DESCRIPTION OF FLUID CONTAMINANTS

In terms of performance, a contaminated runway is a runway covered by a fluid contaminant with a
depth of more than 3 mm (1/8"). The fluid contaminant can be either:

- Dry snow

- Wet snow

- Standing water

- Slush.

Fluid Contaminants reduce friction forces, and cause:
- Precipitation drag
- Hydroplaning.

Fluid contaminants descriptions:

- Dry snow is snow that, if compacted by hand, does not stay compressed when released. The
wind can blow dry snow. The density of dry snow is approximately 0.2 kg/l (1.7 Ib/US Gal).

- Wet snow is snow that, if compacted by hand, stays compressed when released, and with which
snowballs can be created. The density of wet snow is approximately 0.4 kg/l (3.35 Ib/US Gal).

- Standing water occurs due to heavy rain and/or not sufficient runway drainage. Standing water
has a depth of more than 3 mm.

- Slush is snow soaked with water, which spatters when stepped on firmly. Slush occurs
at temperatures of approximately 5 °C, and has a density of approximately 0.85 kg/l
(7.1 Ib/US Gal).

[L/DESCRIPTION OF HARD CONTAMINANTS

In terms of performance, a contaminated runway is a runway covered by a hard contaminant that
can be either:

- Compacted snow,

- lce (Cold and Dry)

- Wetice.

Hard contaminants only reduce friction forces.

[ Hard contaminants descriptions:

- Compacted snow: the maintenance personnel use a snow groomer to compress the snow on a
runway in order to obtain a hard surface

CAL A330-300 FLEET EFB-LDG-30 P 2/6
FCOM C-— 16 APR 20
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- lce (Cold and Dry): situation in which ice occurs on the runway in cold and dry conditions

- Wet ice: when the ice on a runway melts, or there are loose/fluid contaminants on top of the ice,
the ice is referred to as "wet ice". When there is wet ice on a runway, braking and directional
control are difficult or not possible, because the runway surface is very slippery.

[L/LANDING PERFORMANCE CALCULATION
COMPUTATION ASSUMPTIONS

The following assumptions are considered for the calculation:

- The contaminant covers the entire length of the runway

- For fluid contaminants, the landing distance calculation does not take credit of the
precipitation drag.

EQUIVALENCES

In terms of performance:
- A fluid contamination is equivalent to wet, up to a maximum depth of 3 mm (1/8") of:
* dry snow
* wet snow
* standing water
* slush.
- "Frost" is equivalent to wet
- "Slippery wet" is equivalent to of 10 mm (2/5") of dry snow.

RESTRICTIONS

For maximum depth of fluid contaminants, Refer fo EFB-LDG-30 Runway Condition Assessment
Mairix for Landing.

Dispatch to a runway covered with wet ice is not permitted, unless a specific method for
performance assessment has been established by the operator.

Refer to the AFM for further guidance.

CAL A330-300 FLEET EFB-LDG-30 P 3/6
FCOM «C 16 APR 20
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RUNWAY CONDITION ASSESSMENT MATRIX FOR LANDING

Ident.: EFB-LDG-30-00022787 0003001 / 16 APR 20
Applicable to: ALL

. . Related Landing Maximum
Runway Surface Conditions g::;::ttli:;:s;: Performance Crosswind
Runway State or / and ESFi" or - for Landing
Runway Contaminant PIREP? Directional Control | Code Level (Gust included)
Dry . - 6 DRY 30 kt
Damp
Wet 30 kt
glp lohs mm (1/8) of water Braking deceleration
U ufo 3 mm (/8" is normal for the
ny m (1/87) Good | wheelbrakingeffort | 5 GOOD
. applied. Directional

'.lifi':osi:wm (1/8°) control is normal. 27k
Up to 3 mm (1/8")
Frost

Braking deceleration
Compacted snow Good to and controllability 4 GOODTO 25 ki
OAT at or below -15°C Medium is between Good MEDIUM

and Medium.

Dry snow
More than 3 mm (1/8"), up to 100 mm
'Eiejt show Braking deceleration
More than 3 mm (1/8"), up to 30 mm llsgmnecfvahtgysiukciﬁd
(6/5") Medium effort applied g 3 MEDIUM 15kt
Compacted snow ctiort applec.
OAT above -15 °C Dlrectt;unalgzon;;ul
Dry snow over compacted snow may be reduced.
Wet snow over compacted snow
Slippery wet
Water Braking deceleration
More than 3 mm (1/8"), up to 13 mm d gt lability
(1/2") Medium | 2 imand | 2 | MEDIUM 15kt
Slush to Poor Poor. Potential for TO POOR
More than 3 mm (1/8"), up to 13 mm t .
(1/2) hydroplaning exists.

Braking deceleration

is significantly

lce (cold & dry) Poor reduced for the 1 POOR 10 kt

wheel braking effort

Continued on the following page

CAL A330-300 FLEET EFB-LDG-30 P 4/6
FCOM D- 16 APR 20
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Continued from the previous page

Runway Surface Conditions

Runway State or / and
Runway Contaminant

ESF" or
PIREP~

Observations on
Deceleration and
Directional Control

Related Landing
Performance

Code Level

Maximum

Crosswind

for Landing
(Gust included)

applied. Directional
control may be

significantly reduced.

Wet ice
Water on top of Compacted Snow

Dry Snow or Wet Snow over ice

Less
than Poor

Braking deceleration
is minimal to
non-existant for
the wheel braking
effort applied.
Directional control
may be uncertain,

(1 ESF: Estimated Surface Friction
@ PIREP: Pilot Report of Braking Action

Note:
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Ident : EFB-LDG-40-00022788.0001001/ 02 OCT 19
Applicable to: ALL

LANDING PERFORMANCE CALCULATION

The landing performance calculation is made with the landing performance (LDG PERF)
application, with the computation type set to DISPATCH.

REQUIREMENT ON THE LANDING DISTANCE

The Landing Distance Available (LDA) at destination must be at least equal to the Required
Landing Distance (RLD) for the planned landing weight.

REQUIREMENT ON THE GO-AROUND PERFORMANCE

The go-around climb gradient must be at least equal to:
-21%
- The gradient published in the airport approach chart.

Note:  EU-OPS requires a minimum go-around climb gradient of 2.5 % for insfrument
approaches with decision heights below 200 ft.

DISPATCH ON DRY RUNWAY

Ident.: EFB-LDG-40-00022789.0001001 / 02 OCT 19
Applicable to: ALL

Landing performance is calculated without the benefit of thrust reversers, as per regulation.
[ For information, the AFM publishes the autoland landing distance increments on dry runways.

DISPATCH ON WET RUNWAY

Ident.: EFB-LDG-40-00022790.0001001 / 02 OCT 19
Applicable to: ALL

Landing performance is calculated without the benefit of thrust reversers, as per regulation.
The RLD for a wet runway is the RLD for the dry runway multiplied by 1.15.

DISPATCH ON CONTAMINATED RUNWAY

Ident.: EFB-LDG-40-00022791.0001001 / 02 OCT 19
Applicable to: ALL

Landing performance can be calculated with the benefit of the thrust reversers.
For operators complying with EU-OPS regulation, the landing weight on a contaminated runway
cannot exceed the landing weight on a wet runway.

CAL A330-300 FLEET EFB-LDG-40 P 1/2
FCOM AtoD 16 MAR 20
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DISPATCH WITH MEL OR CDL ITEM

Ident : EFB-L DG-40-00022792.0001001 / 02 OCT 18
Applicable to: ALL

The aircraft can be dispatched with deferred MEL or CDL items. In this case, the LDA must be at
least equal to the RLD calculated with the applicable MEL or CDL item selected.

MEL or CDL items that affect landing performance are:

- MEL items that reduce braking capabilities (brakes, spoilers, thrust reversers if applicable)

- MEL items that have an impact on thrust available for go-around (engine anti-ice valve stuck open)
- CDL items that increase aircraft drag (seals, fairings).

[ZCDL items are divided in two categories: negligible and non-negligible items.
If the number of negligible CDL items is less or equal to three, no penalty applies.
If the number of negligible CDL items is more than three, a drag increase for each item is applied.

IN-FLIGHT LANDING DISTANCE CROSSCHECK

Ident.: EFB-LDG-40-00022793.0001001 /02 OCT 19
Applicable to: ALL

The Factored In-Flight Landing Distance may, in some cases, and in particular on contaminated
runway, exceed the RLD considered at dispatch.

When arrival conditions are expected to be marginal it is recommended to make a preliminary
calculation of In-Flight Landing Distance or Factored In-Flight Landing Distance at dispatch in order
to nominate suitable destination alternates.

The landing performance calculation may also check that the aircraft can land at destination in
compliance with In-Flight Landing Distance.

In this case, the landing distance considered for dispatch is the maximum of the RLD and the
Factored In-Flight Landing Distance.
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Ident.: EFB-LDG-50-00022795.0001001 / 02 OCT 18

Applicable to: ALL
During flight, the flight crew performs a landing performance computation if the landing conditions
changed compared with the landing performance computation at dispatch, or with a previous
computation (e.g. runway, weather conditions, in-flight failure affecting performance, diversion).
The landing performance calculation is made with the landing performance (LDG PERF) application,
with the computation type set to IN-FLIGHT.
The landing distance used for this computation is the Factored In-Flight Landing Distance (FLD). The
flight crew uses the RCAM to determine the runway landing performance and code.
If the aircraft has been dispatched with deferred MEL or CDL items, the In-Flight Landing Distance
and Factored In-Flight Landing Distance must be calculated with the applicable MEL or CDL items
selected.
Under exceptional circumstances, the flight crew may decide to disregard the Factored In-Flight
Landing Distance. In this case the flight crew must check that the In-Flight Landing Distance is
shorter than the LDA at the destination or diversion airport.

[L2|For more information on In-Flight Landing Distances, Refer io EFB-LDG-20 Landing Distances
Definitions.
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LANDING PERFORMANCE WITHOUT IN-FLIGHT FAILURE

Ident.: EFB-LDG-50-00022796.0001001 /02 OCT 19
Applicable to: ALL

LANDING PERFORMANCE CALCULATION

The flight crew enters the expected landing conditions and calculates the landing performance.
FLAPS LEVER POSITION

The FLAPS lever position for landing is at flight crew's discretion.
VAPP DETERMINATION

VAPP is calculated by the FMS and is displayed on the APPR panel of the FMS PERF page.

[z The VAPP is calculated by the FMS as the maximum of:
- VMCL +5kt
- 1.23'V51G + APPR COR

APPR COR is the highest of

- 5ktin case of ATHR ON

- 5ktin case of Ice Accretion

- 1/3 Headwind component (excluding gust - maximum 15 kt).

CAL A330-300 FLEET EFB-LDG-50 P 2/4
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LANDING PERFORMANCE FOLLOWING IN-FLIGHT FAILURE

Ident : EFB-LDG-50-00022798.0001001 /02 OCT 19
Applicable to: ALL

LANDING PERFORMANCE ECAM INDICATIONS

After an aircraft system failure that occurs in flight, the flight crew follows the associated ECAM
procedure.

When required, the ECAM displays landing performance indications in the applicable procedure.
The ECAM alert items are displayed on the ECAM STATUS page. The ECAM displays LDG DIST
PROC APPLY if an ECAM alert item affects landing performance.

LANDING PERFORMANCE CALCULATION

The flight crew enters the ECAM alerts item that affect performance and expected landing
conditions in the LDG PERF application to calculate the landing performance.

FLAPS LEVER POSITION

The flight crew selects the FLAPS lever position requested by the ECAM.

Note:  If there are no ECAM instructions, the FLAPS lever position for landing is at flight crew's
discretion.

VAPP DETERMINATION

@ |f the ECAM displays LDG DIST PROC APPLY:
The flight crew enters into the FMS - PERF - APPR page the VAPP value computed by the
LDG PERF application.

CAL A330-300 FLEET EFB-LDG-50 P 3/4
FCOM C 16 MAR 20

62



Rl B L]
i FCOM 4% i su/dpor folke 8k Su/5 8 80 F F g 77 /R Uy
B ( Aircraft System/Indication and Recording System/Indication on

EWD/Flight Phase ) $f? 7 3+ 8 2 50| % ¥ (800 < T 80 iL/p¥ )o

FLIGHT PHASES

Applicable to: ALL
Ident.: DSC-31-15-B-00000484.0001001 / 16 JAN 18

GENERAL
The FWC divides its functions according to these ten flight phases:

CAL A330-300 FLEET DSC-31-15 P 3/8
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To improve its operational efficiency, the computer inhibits some warnings and cautions for certain
flight phases. It does so to avoid unnecessarily alerting the pilots at times when they have high

workloads (such as takeoff or landing). In these two phases, the DU displays magenta memos:
“T.O. INHIBIT” (flight phases 3, 4, and 5), and “LDG INHIBIT" (flight phases 7 and 8).

Note:  These flight phases are different from, and independent of, the ones used by FMGEC.

Ident.: DSC-31-15-8-00004743.0001001 / 16 JAN 18
FLIGHT PHASE INHIBITION

Two cases are possible (for instance) :

®) FAILURE APPEARANCE

FLIGHT PHASES INHIBITION

INHIBITED
PHASE

Effect on EMWD :

(@) The failure occurs during Phase 1. The E/WD immediately displays the warning and
continues to display it as long as the failure is present, even in Phase 2.

(b)  The failure occurs during Phase 2. The E/WD only displays the warning once the aircraft has
entered Phase 3, where it is not inhibited. Then, the warning remains displayed as long as
the failure is present.

CAL A330-300 FLEET DSC-31-15P 4/8
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| DESCRIPTION

Ident.: DSC-32-20-10-00000618.0002001 / 16 JAN 18
Applicable to: B-18355
Nose wheel steering is provided by two actuators, powered by the green hydraulic system and
electrically-signalled by the Brake and Steering Control Unit (BSCU).
The BSCU has two independent systems. Only one is active at a time, while the other is on standby.
To control the steering the BSCU receives inputs from the steering hand wheels, the rudder pedals,
and the Auto Pilot.
The BSCU transforms the pilot order into a nose wheels steering angle by controlling the servo-valve
to provide the requested flow for the hydraulic actuators. The following limitations apply:

NWS ANGLE NWS ANGLE

__'_E‘{l :?2:

A
A
i
S
o

40 100 150 ) 100
GRND SPD (KT) GRND SPD (KT)

ORDERS FROM RUDDER PEDALS ORDERS FROM HANDWHEELS

The steering handwheels control the nosewheel steering angle up to £72 ° in either direction.
Alever on the towing electrical box (on the nose L/G) enables the steering system to be deactivated
for towing purposes.

Pilots can disconnect the rudder pedal order to the BSCU, through a pushbutton located on each
steering hand wheel.

An internal cam mechanism returns the nose wheel to the centered position after takeoff.

CAL A330-300 FLEET DSC-32-20-10 P 1/4
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POSITION

NLG DOWNLOCKED
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GREEN POWER

FROM NOSE

GEAR DOORS STEERING
CLOSING —- SERVO
CIRCUIT

(WHEN DOORS Ssgfgg'lr%%

ARE CLOSED) VALVE

DESCRIPTION

Ident.: DSC-32-20-10-00000616.0006001 / 16 JAN 18
Applicable to: B-18301, B-18302, B-18303, B-18305, B~18308, B-18307, B-18308, B-18309, B-18310, B-18311, B-18315, B-18316,
B-18317, B-18351, B-18352, B-18353, B-18356, B-18357, B-18358, B-18359, B-18360, B-18361

Nose wheel steering is provided by two actuators, powered by the green hydraulic system and

electrically-signalled by the Brake and Steering Control Unit (BSCU).

The BSCU has two independent systems. Only one is active at a time, while the other is on standby.
To control the steering the BSCU receives inputs from the steering hand wheels, the rudder pedals,

and the Auto Pilot.

The BSCU transforms the pilot order into a nose wheels steering angle by controlling the servo-valve
to provide the requested flow for the hydraulic actuators. The following limitations apply:

CAL A330-300 FLEET
FCOM —A-
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ORDERS FROM RUDDER PEDALS ORDERS FROM HANDWHEELS

The steering handwheels control the nosewheel steering angle up to £72 ° in either direction.

A lever on the towing electrical box (on the nose L/G) enables the steering system to be deactivated
for towing purposes.

A visual red warning on the overhead panel indicates to the crew that an oversteer (293 °) has
occurred.

Pilots can disconnect the rudder pedal order to the BSCU, through a pushbutton located on each
steering hand wheel.

An infernal cam mechanism returns the nose wheel to the centered position after takeoff.
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dent : DSG-32-30-10-00018913.0001001 / 16 JAN 18

Applicable to: ALL
The main wheels are equipped with carbon multidisc brakes, which can be actuated by either of two
independent brake systems.
The normal system uses green hydraulic pressure, whilst the alternate system uses the blue
hydraulic system (backed up by the hydraulic accumulator).
An antiskid and autobrake system is also provided.

PiN PROGRAMMING

AUTOBRAKE

)
CELERRTI DELAY

LGCIU 1/2

FCRC 1/2/3

BRAKE PRESS BRAKE WHEEL
NORM/ALT TEMP SPEED

SENSOR UNIT

Braking commands come from either the brake pedals (pilot action), or the autobrake system
(deceleration rate selected by the crew).

CAL A330-300 FLEET DSC-32-30-10P 1/8
FCOM A= 19 JUN 18
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A dual channel Brake and Steering Control Unit (BSCU) controls all braking modes and functions
which are the following :

Normal braking
Alternate braking
- Autobrake

- Antiskid.

The BSCU performs the following secondary functions:

- Checks the residual pressure in the brakes

- Monitors brake temperature

- Provides discrete wheel speed information to other aircraft systems.

A changeover between the two BSCU systems takes place at each DOWN landing lever selection, or
in case one system fails.
The main gear wheels are fitted with fusible plugs which protect against tire burst in the event of

overheat.
Main gear wheels are also equipped with brake cooling fans <% | which permit a high speed cooling

of the brakes.

ANTISKID SYSTEM

Ident : DSC-32-30-10-00018914.0001001 / 16 JAN 18

Applicable to: ALL
The antiskid system provides maximum braking efficiency by maintaining the wheels at the limit of an
impending skid.
At skid start, brake release orders are sent to:

* Normal servovalves
» Alternate servovalves
» ECAM system which displays the released brakes.

Without using autobrake, full braking performance is achieved only with brake pedals at full
deflection.

The antiskid system is deactivated below 10 ki (ground speed). For A340-500/600, below 10 ki
(ground speed), the antiskid system is only operative during hard braking.

An ON/OFF switch activates or deactivates the antiskid system.

A/SKID PRINCIPLE

The A/SKID system compares the speed of each MLG wheel (and NLG wheel for A340-500/600)
given by a tachometer with the aircraft speed called reference speed.

When the speed of a wheel decreases below 0.88 time the reference speed, brake release orders
are given to maintain the wheel speed at the value (best braking efficiency).

In normal operation, the reference speed is determined by BSCU from the harizontal acceleration
from ADIRU1 or ADIRU2 or ADIRU3.

In case all ADIRUs are failed, reference speed equals the maximum of either landing gear wheel
speeds.
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1.18.2 WA~ H A

iﬁ%iﬁwiﬁ%*§4%331@KE*WJ%w%%{7

® Undue triggering of the rudder order COM/MON monitoring in
the 3 FCPC and subsequent PRIM 1/2/3 FAULT s

® FEarly investigation shows no change in the rudder order
monitoring design (prime introduction of enhanced Ceo A/C,

similar design to A340-500-600)

® This was the first event experienced in 37 millions flight hours on

the A330/4340 Family

® Airbus has no specific operational or maintenance
recommendations to raise at this stage of the investigation.

75



— Current operational procedures effective to minimize the

consequences.
® Jay forward
—Finalize analysis of root cause and possible contributors
—Assess performance impact
—Consider appropriate mitigating actions and fixes
(¥ #:
® 7 5fiw=2% FCPC ¥ * %4 COM/MON % #8542 g1
¢ PRIM 1/2/3 FAULT
® FHNEET e REIRRTRT R
® % A330/A340 k7448 4 3,700 § # 7] FFNS AR 0
LAY - e
® LPwmaTAAIE ¢ TP & BUk TS S g
S
— IR TR SR TALR Ay F RS R R T )
® (s 1ir
— 5035 I A R Fledn b T
3R R R
—FF iy R j% K i j% x5
1183 % #E

AT EF L2 ERT B EREp F Ao 1181 -
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P R EAE R KR
1625 | pif LA FDR
1645 fedd 3 iy B (H4ez & 300) FDR
1647:50 | @4k icsng B (#EF g 320) FDR
1658:53 | i Ao A HE Y A T EF IR RAT ATC
1653 Houe R R FREDER 2 7 CVR
3 7% B M 3t B 2% 2 T runway condition wet/good =2k
1700
1713:15 B4nT 3 R FDR
172546 | 4o ot AT F A c M ERT > EFPHLBHF 100 ATC
#a3g QNH 3% 2_1,011mbar
1740:37 £ EL I LSS FITT & CVR
I CAM-1 T 7’4.\:1/75;?4’ TR £ B ,-ﬁ/f 7
1740:44
1741:36 | Hée R 3 T LR CVR
i WIRRE T ARG TR
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LA | 1w 105033 ILS g CVR
1743:21 | % & 3,008 *< 35 5 2 - LR ' 3 2,500 = = CVR
WL SR ER G b2 QNH T4 T runway one
zero wind two four zero degrees seven knots QNH one zero one
two the visibility two thousand five hundred meters with light
thunder storm and rain continue approach
1743:50 | ¥ - F 41 H 5E# ¥ 3F ¥ > Wind 250 degrees 9 knots. CVR
" runway one zero wind two five zero degrees niner knots
caution tailwinds clear to land |
1744:28 B4 77X ¥ 2 8 T autothrust, autobrake medium, landing CVR
no blue |
1744:37 | #-p 4 (AUTOBRAKE) % #.d MA (LO) 3¢ A CVR
(MED)
1744:43 | =z Zr b E AR £ 2@ ECAM &R F CVR/FDR
B
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1745:41 | >3 5 S 41 B 485 6 b i 2 QNH 74 Twind two five CVR
zero degrees one zero knots caution tail wind
1745:47. | By BB B & % T A fy7 ri L Jo— BB % CVR
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BEE S S 272 B
1746:41 | Z 3B % B H R4S £ & ‘adFia:g ¢ < s [ center line | CVR
1746:47.7 | EGPWS p # % A& #& fE 828 Tfifty | CVR
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1747:08 |42 B m R a3 "B A - i FREF Bt
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1748:32

Fip BB g 4IF e a 10505 A0 0 B
7L A

"uh we just uh due to performance uh and runway condition we
just stop end of the runway now we think  we uh not able uh
vacate runway by ourselves

ATC
CVR
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