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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
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SUBJECT: CONSIDERATION FOR LANDING ON SHORT RUNWAY
UNDER WET OR SLIPPERY CONDITION

MESSAGE :

Recently there was a case regarding A330 landed on TSA airport under

heavy rain with deceleration devices malfunction.

Before landing on wet or slippery runways, crew should apply FlySmart

to calculate 2 landing distances during approach preparation:

X



1. Normal landing distance,
2. Given condition;

a. RW condition: Good or reported RWY condition / braking

action,whichever is worse
b. BRK mode.: Manual
c. REV: NO
d. ECAM: F/CTL SPLRS FAULT (ALL SPLRS)

If the calculated factored landing distance (F-L/D DIST) from condition
2 is marginal, PIC should carefully consider select longer runways,

using maximum manual brake, reducing weight or diversion.

Pay extra attention on short runways (such as TSA, KHH, NRT 16L/34R,
HND 22, SYD 07/25...etc.). For flare and landing operation, flight
crewmember shall be vigilant and close monitor the aircraft system
operation such as autobrake and reversers, and take proper actions

immediately when necessary such as application of manual brake.
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1. Short term actions — Communications to Operators
The objective of these short-term actions was to remind all affected
Operators of the importance of the Landing SOP, in particular
during the rollout phase, to minimize the consequences of the triple
PRIM failure on the aircraft landing distance.

Operators Information Transmission (OIT)

The 28th of July 2020, Airbus issued an Operators Information
Transmission (OIT) ATA 27 — A330 Primary Flight Control failures
at touchdown (reference 999.0054/20 Rev 00) towards all
A330/A340 Operators to inform them of the incident.

The OIT is provided in the Annex 5.

AirbusWIN video

The 28th of December 2020, Airbus published a video on its
Worldwide Instructor News website

(AirbusWIN, https://www.airbus-win.com), which detailed:

- The deceleration means at landing and the logic behind them

- The standard callouts during landing in normal operations

- The callouts during landing in the event of abnormal operations

The video can be downloaded under the following link: https://www.airbus-win.com/wp-

content/uploads/2020/12/what-about-deceleration-means-at-landing-en.mp4

2. FCPC software enhancement addressing the root cause
A software enhancement will be implemented in the next FCPC
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standards on the A330 family, to address the root cause of the B-
18302 event:

- P19 for the A330-200 (Ceo) and A330-800 (Neo), targeted for
Q3-2022

- M28ceo for the A330-300 (Ceo), targeted for Q3-2023
- M3x for the A330-900 (Neo), targeted for mid 2024
The modification will consist of several system improvements:

- Decrease of the COM/MON asynchronism level for the
flight/ground information treatment

- Improvement of the COM/MON rudder order monitoring
robustness in case of ground to flight and flight to ground
transitions

® Higher unitary monitoring robustness during such transitions

® Avoid cascading/“domino’s” effect that leads to several PRIM
fault

3. FCPC specification robustness review
Following the event, Airbus has launched a detailed review of the
FCPC software specification, focusing on the COM/MON
monitorings during the flight/ground transition. The objective was to
detect potential robustness issues, going beyond the scenario of the
B-18302 event. At the time of writing of this report, this review is still
on-going.

At this stage, Airbus has not identified another type of COM/MON
monitoring robustness issue that could result in an undue monitoring

triggering with subsequent repercussions having similar level of severity
than the B-18302 event.
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Organization
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NOTAM Notice To Airmen 5 s 2
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% 3o pb pEPM 7red ) Treverse 0 I PR il 3 > 2018 H #hff  25E
7 #¥-iT 7 §5482 T weight on wheel | S8t T prds it o

1746:59 B > PF F* 7 & = T qutobrake # FRF (e o141

P RAAT e S B MAATTE L Sl YA E W EPFL AIR H55Y 0 BRAEPFE GND S -
% 1 4T % (flight control primary computer, FCPC) > & 4 PRIM > PRIM1 # % 1 £ PRIM >
PRIM2 # % 2 £ PRIM > PRIM3 % % 3 £ PRIM -
2



L/pE ) PM g w & Tautobrake X+ 0~ X5 %516 (1747:04) > PF
v U manual brake > ¥ -8 B DR > FREKDI 2 2 BRRA4 &
% 448 psit » 4 4ci# & longitudinal acceleration # & %-0.1g’s > & o7
FUS B ek 0 1747:07 45 > PM = 3t Treverse no green ;> X 1 4514 >
PF vy T4 g% » FTAER | (b g 5 12452 /pF ) 8t 3 4
o P-4 12 sV ATE R PR D RRE S G AT 5T6psi G 4
@ FHE L 0.14g’s o £ 3 174736 B R 2 AR EE AL b &
PHPRED R RS X G beid FHCE G B TS B R RR
4 BE] 128 psic Bk L 2,560 psic 4w Avig FHcE A B G-
0.05g’s » B+ £ 5-047g’s o B LB L83 10 g k35 30
P ] 1.1-1 o

4 gg/%# T = w4 (pound per square inch & pound-force per square inch ) - %ﬁﬁ psi °
3
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%151 Boum B AR FHA

7% B2 ¥ .22 &l 4 L3
hea %] 7 g

¥ & B B # 55 42

' >~ 2 & B W 1994/06/24 2016/10/21
2 7z A R % 9 ATPL CPL
1 & A 2 A330-300 A330-300 FO
# # 2 )] 2015/11/17 2017/10/16
# i+ p ] 2020/11/16 2022/10/15
LU R T - ) TR TR R
»# il p ) 2020/10/31 2020/10/31

B O mopF R

16,168 |- pF 32 &

3,791 /| pF 14 ~

FERAAB B R

8,788 -] pF 00 ~

1,711 /) p= 24 &

BT 12 B2 R

508 /|- ¥ 07 &

642 /|- pF 22 &

Bif 90 p p HEpFRF 76 -] pF 36 & 111 -] p¥ 39 &
Bif 30 p p HEpFRF 31 ] pF 39 &~ 48 | pF 16 ~
BT 7 PP PR 9| pF58 & 11 /] p% 15 &
T 24 o) pE R 3] pF56 &~ 3] pF 56 &~
= #* 115 -] pF 19 & 37 -] % 00 &

w2 k& B B

1511 2ERE

AP EARE AR £ 6 ENER IR IS T
BYERR CAZRIAESE < F (UND) #7770 SHELR e
B ERERAF 747200 AR 0 83z 0 T L A300-
600R ~ A340 ~ A330 % 4|48 > ** A 102 £ 7 7 %2 ¥ i a3 %

—

S AE I BT 08 TR GATIZ RAFF P E I LT RF L FREL o
S RAPE A el MG TR EPLITF B LR o
5



o (B P B Er R E B A R B 5 16,168 /)
FF32 4 > 2 ¢ A330-300 A48 P 5 8,788 /| BF o

i Tﬁiﬁﬁ%" P EARB A SERE R e R R TP W
S e TR oY > FHE R Aeroplane Land, Multi-Engine,
& % %% Instrument Rating A-330 A-340 > £ 5 *dnz B M 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
whn T AERTAEEZE X5 4 (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

DA R B L AR 100 E 40 8 p ot L MR b
= Ry % g.:*,b(u*rFEHF_ﬂmF&ﬂ,u)%fqogm@;ﬁ Max 4 B 4
FAREEM PN o s i 0 P g K % B /Firstclassairman > T AR 4 3
f x40 0 (Holder shall wear corrective lenses. ) | #8254 1k p Hp 2
NE109#E 10 % 31 p o KR A >FE g p o2t Eus e 7 EH R

a1
E e %:/f‘]’%'ﬁ';?°

1512  ®ERE

P EARE O LELTERE 0 AE 105 & 10 7 &~
BIES >R 106 # 9 7 #20 A330 #% » #3 R 106 £ 11 * =
\,fmltg%, ig@ﬁ),uﬁ P“iipﬁl_?zﬂ‘]ﬁﬁi%]f%iﬁﬁ ,'&,ﬁgﬂggﬁg&]
33,791 ] pF 14 » - 2 ¢ A330-300 A4 E 5 1,711 ) pF 24 4 o

BIEREF P EARUPRF*ERABIE RIIIHM 2

6



m i T B Y 5 5 3 54 > Acroplane, Land, Multi-Engine » %
% ¢ #¢ Instrument Aeroplane A-330 £ 3 v 4oy B B MR T W T o
3 4#*2 Privileges for operation of radiotelephone on board an aircraft | >

AR 2 e s (TA330F/0 » He P ERfFpriel (Tamn
TEW EF L ¥ 4 (Y-M-D)English Proficient ; ICAO L5 Expiry Date
2023-09-12 ;-

BlES A BiT- X EBT* 3R 108# 97 9pilif; T
WERiIT- X ERBPEL T HER AR I08 E 12 7 23 p S
"Satisfactory (AR ) WARBERE BAIRE L g BT A
TEHFHZBEBFRo

PIERE Mt p 5 AW 109 & 47 1 p o 0sng @ ofy
(7oMtesE gy A fMRAREED N o ize s 0 7 K & R /First
classairman 8z %1t P 5 A F 109 & 10 * 31 p - HE R F
R P R RN F R RS R R EL F o

1513 KRR ¥&D 72 EEH

EHESI RERERET MEEH T2 EER TR
BIESE AuE s § p =0 B RP B 2 f A Rdp
Fﬁp ‘/r'éﬂ"!i\-"—r .

rERR
6/10~6/13 4 & ki
67 11 p : £ A PR 0700 AR (PER & &) 0730~0830
o kAR % & 0 0900~1700 FlieiE B o

1800~2000 5 4 vz 8L % - 2300 ffk% » X 10 &



67 12p :
6" 13 p :
6" 14 p :
BERR :
67 11 p :
67 12p :

£ A PR 0700 F AR (PEFR & 12 ) 0730~0830
£ Lrs % & > 0900~1730 FpeiE B0 1730~1930
TiErs B 5 2300 fju% v X 10 A 4B TS PEE o

% A R 0700 5 AR (PER & F i) 0730~0830
L & & 0900 w A A 1500 =+ B RO
1800~1900 f v B % > 2300 je > ¥ 10 »
48 (5 pEF

4 A PR 0800 i AR( PR - & )° 0830~0930
pasg 58 > 1100 3 Eop ! B4R D] o 407

CI-201/CI202 = 5% o

4 4 PER 0630 AL - ALt 2300 4 2 A Lt
B 915 A& R PERET L R AT
F4E o A APER 0730 BB 0] 3 B 0745 i
Fod A PER 1200 h SRR = R 1551230 £ Ro
1800 A ¥ 3T4%/] 7% 12 > 1815 i& oo 2230 e -
10-15 & 4888 » R > PESR 245 > @ *h o+ 4 7]

£ A PR 0400 B 42 (F 6 2 7% - 0620 5 FE 0 0730
BB EIZ P E 5 0745 iE oo 900-1000 >t p
FdEE % §a% 01200 ¢ DR T & 5 1230 £ Fo
1730 & B 23] 3% > 1745 £ %o 1900 1 % 351
Y - 3w o 1915 (4 :E Fee 2300 ,?ux%; » &
10-15 & 48 fs » R > P 245 0 @ b o+ 4R 5

8



-%o
i

6% 13 p ¢ FAPFEF 0730 FAZ > 1600-1700 ** p 7o ¥ 5
g 0 1900 d1¢hpE B B & > 1930 & R 2300 3
B X9 10-15 A aafe ~ RO PR LT 0 B B
FHEFE o

67 14p @ &#PFRF 0700 AL ps-F 24+ > 0800-0830 *
5 % 0 0845-0030 p Ra AR FI SR O 7R
3]0 1010 e f & & o L EsU D BRI T] 0 H
{7 CI-201/CI202 i 5% o

4
|
g
\4
TN
R
P
\>\_
R
e
=
RN
ik
\_
[
gL

109 & 67 14p > 4%k 1.6-1 -



% 1.6-1 427 BH A TR

Ry BRAATREA (RPIAR109E62 14p)

" AP EARN
w0z B OF = % 4| B-18302
Lid 3 | A330-302
% B R # | AIRBUS S.A.S.
et R B | 0607
t )53 2 # | July 8, 2004
B K p $# | July 9, 2004
i ) A | Altitude Aircraft CAL I Limited
i# * SR = A
A% &3 %% 093938
# O o# F % 5| 109-04-068
# o F 4 % P | April 16,2020
# o E o7 o P | April 15,2021
oz B oA v B odkc| 44909.35
2z B R OE ¥ X ¥k 20,625
= T ® £ | Cll
&% = ¥ P # | March 17,2020
P T e | 161.2
r X o e ER x#k|89
R 4+ 4= & £ £ 230,000 = 7/507,058 &%
O ¥ om £ £ ;

L 185,000 2 5 /407,851 &

20

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

10



% 1.6-2 Fh A AT

FEBAFITHELE (RPFITAR109E67 14P )

% i R i General Electric Company

o B / > £ | No. 1/= i No. 2/% ]

gy 5] | CF6-80E1A4 CF6-80E1A4

B 5| 811257 811593

| % P # | February 25,2004 | November 9, 2011
T ag feidis R | 2,698.77 1,012.53

PR AB RV SR P E| 1,168 447

k:§ i * 253 # | 43,900.6 29,500.27

N * ¥ ¥ #&| 16,168 8,747

162 #BFR

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

Tt st s B FCPC 2 &Rt a)2 B

F5 o p R RACT

® 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

H s £

B¢ &Rkt T % (Centralized Fault Display System, CFDS ) &7
1z #Eis 4R 2 (post flight report, PFR ) » 4@ 1.6-1 > 1.6-2 #7177 >
AR 2 PRS2 EE & erdeT

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

UTC 0947 © FLAG ON CAPT PFD
13



USE MAN PITCH TRIM

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

UTC 0947 : NOT DISPLAYED
ENG 2 REVERSE FAULT

B 1.6-1 PFR 1/2

14



B 1.6-2 PFR 2/2

15



Frefs T3 B84 ks (EFCS) 2 145 T 4% (trouble shooting
data, TSD) > 4~ 1.6-3 % B 1.6-4 - 1 823 5 & 74741 s % (EFCSI)
22 8% 3 i8] ks (EFCS2) 1 48 544428857 FCPC1, FCPC2
% FCPC3ApIF 2 453030 4 » ta M 3L L1283 4 2 1.16.1

® 1.6-3 EFCS1 i 4 7

16



B 1.6-4 EFCS2 if & 742

1.6.4  A330 & 78405 sua i pEak

1.6.4.1 T3 A sk

AEA T F B T84 % % (electrical flight control system, EFCS )
Bt TR 3k ks (flight-by-wire) » 4oB] 1.6-5° B ® B K % 43
e BiEEde (B 1.6-6) 2 ﬁ%&m’ﬁ RS A £.8d

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



WHRITT R LR 2 m G2 o
AP
computer Feedback
Side Computer
stick X 1 order
g - FICTL L
computer ! [
> Feedback v
: Pilot's command / i Surface - —» Response
J & =
Bl 1.6-5 T+ #7404 % i & F
) Elevators S—
=
/ /
el - /
e |— Flaps
s SLa—]
\‘___H-_ — _‘“*—.:_ /
=L ) TS e
[ =1 \\_—\\
] . - ¢
- {L - (,a/\_ — -
Slats { - Eﬁr Spoilers
It - f' Trimmable
=] | N Horzontal
N1 Areroms Stabiliser (THS)
<7
Bl 1.6-6 A330 & #54-4] m
EFCS ki 5o » & 742400 5 2 820 %8 L0 4o 1.6-7 #7o1 -

H

S

# & 7 3%FCPC(2&4PRIM) 2 2 £ = #4r% " (flight control

secondary computer, FCSC » & # SEC) -

32FCPC T i &#id 3

® i ii:B4E (normallaw) - % % B4E (alternate law) % % 3
iE (direct law )

18



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

® - iy 7AR LA

22 FCSCR ™M1 BH s 3

® i BiEs 7 imsfe (yaw damper)

® - wipfeT (trim) £ {742 L)

z

T HHIE? > A FCPC e & 3 & Fipdldp £ & 3l ahft 74
PR FICRIUAEIRA TR R & FCPC 7 B & & &R {
w4 DT - B FCPC -

=
¥

3 £ FCSC @i AULE #284% » 4% 3 2 FCPC 2 3% &l » i3 -
FCSC a7 %4 4 2 427 %% o

— Maochanical link
TRIM |
ACCELERO
H SPEED VANRAIE' ucwncaaanaiisy
BRAKE ADIRU SFCC FMGC LGCIU GYRO ;
CONTROL v
SIDESTICK LEVER ‘ ; ‘ ; } ‘
o :
h‘, , I R ——
&) . PRIMARY :
COMPUTERS
; ; > [anerons
PEUNS = " |sPoners |
— FCOC Es , ELEVATORS |
== —— | RUDDERC==
YAW [ | '
RATE
o GYRO SFCC LGOI
»” ! '
5! v v 4 : ;
& [ + HYDRAULIC :
- ’ A :
o TwsH. SECONDARY | | L _JACKS .
’Eﬂ COMPUTERS
—

Mechamaal Ink

) 1.6-7 EFCS % 5.4 @]

19



1.6.4.2 FRCFaa I R AURL

EFCS #2453 " & 744|348 | (flight control law ) & ¥r#] & 4
j#ﬁ%w@?@nz%ﬁgmi%Zk@wugoaasm&&w’ﬂwﬁaw
He B BARR DEEF R 0 Ao T WP > 2R 1.6-8 1T -

W A 348 (normal law) : EFCS B4 & H84ET R & & 7 58
SPLFIE B A dle B R RS ARE SR U] T U
BABALE LT E DL 2 R EFHFF S ¢ 7 %5 & (angle ofattack, AOA)
Wil o f PR R R AL R i R

P B4E (alternate law ) @ 4r% (78] A AP R kALY 5 A
R A ehE S e & > B EFCS € po#s { sc i T i B
LT o EFCS #-7 £ ¥ 3 AOA #ikiiE > @ H s BRI * F
BRI

E & B4E (direct law) : % ERFCBIENEF L S A M
kL B R pE o Rk EFCS #4831 8 4523848 - ot pF EFCS #-7
PRET2EFPFERE D B A6 SRR 2RI 2
WEFE S E o B F R e

Normal Law

Failures
(at least two failures detected)
Failures
(at least two failures -
second not self-detected
Alternate Law )
1 Y
1w Direct Law
action

) 1.6-8 EFCS & 7 4% {j ]
20



FCPC ix#7i¢ * 2 % fi 348 - §1&¢§§¢&ﬁ%ﬁ%,l
d 3

Tt 9 F dhé 4 o & BB FCPC d e i e A

B é 4 i (command channel, COM

\./1@
'mﬂ

’F # % 4R ¢ (monitor
channel, MON ) ° iz Bl g &4 %Wd H s X 3LEF P2 i f

& i3 FCPC % % 7 g4~ B #PRE B

b pEE B FCPC 2% i
BHET 5V R BH B O FR ] doRl 1.6-9 ST o A 4R e
D RBEATAREENEL > L AP TR FABET
(FCPC1) ki3 4 & & i pf > i # B 4D ™ - 2 BT %

(FCPC2) - % FCPC2 #& B # & A L &iapr » § B-EH 4T %
® #4577 % (FCPC3) e

ATA27 - Flight Controls architecture

. uared ¥ Osmaar, spme b
Fo8 ConTt aastaces

.
0 control mrtaxces
MLA

s WA
IOLENS (7 P & _"‘——____
I_HEILY IIEI [ClEEY/Ely! =
».:ry.‘-l:':‘ -"lu‘ 2 L L) a2 | ] M ~ m m 5 i -u - n'y e
[YTel [G]
[x[s][8] L g _}El
meEl Men e Gled
- -
new s

Rev 01 update:

MLA = Maneuver Load Alleviation ENHANCED

It redistributes the lift cver the wing to relieve e ——— P

structural loads on the outer wing surfaces - ' YV /.,/'

{vending moment) with spollers 4, 5. and & o . l~

and the aderons . [iL y

1#a a b =
174 § —
L) T T S O L RSy I Qe S W RIIII LTI PO "’f"'-} O - acMm + "'u';:"
P = Flight Controls Primary Computer (FCPC) "PRIM" RORp o = s
S = Flight Controls Secondary Computer (FCSC) “SEC” PtoP2eP) T 1. B e
C = Slats and Flaps Control Computer AT | e e
B, G, Y : Blue. Green, Yellow hydraulic 3=
The underscored letters point the prionty
) ’—= - %, Lt = B
B 1.6-9 FCPC & & {7 & JRI7 1] & 5ot & B

4o@] 1.6-10 #r51 » § 3 £ FCPC #3173 #az4 »cis

P3)> FCPC { ## & +4|H# 52 =« 8T % (S1+S2)>
0o
3]



® :if 4 (speedbrake) v+ & 745 (ground spoiler) 4 3
5LE 6 5LF LBt {8 R (roll) 3% 1% S

® - itk (rudderpaddle) #5414 fhig v % 2> W+
"
p#s40® % %t (autobrake) £ »% ;

® /5 wiiit® (thrustreverser) % »t o

ATAZ27 - Flight Controls architecture — 3 PRIM loss consequences

ol control surtaces Foil corarol surtaces

“ i

All elevators, all allerons and rudder
control is available through SEC

Spoller pairs 3 and 6 are available in roll 25 e 81
through SEC

THS auto-trim is unavailable, manual
control is available

Aircraft is 3-axis controlled, in direct law

B 1.6-103 £ FCPC % »cff (74241 % 4 »am

=y
oy
=

1.6.4.3 ECAM . 4 e

BT 3 B¢ FAR 4 5 (electronic centralized aircraft monitor,

ECAM) 2 T @A ERE &f 1 Ff FpF (bl4rhdBaZ0PF)
#4172 & h¥E L (warning) fo& T (caution) & n ’sé’%“fbi,ﬁ' A~
Fl B el §

< 0 BECAM ik kit A% & B 7P B Fr4] (inhibit) *
EHEET c ALRBAEFRFEY > FE A ECAM L R T L
¢ (magenta): " T.0.INHIBIT , (F#£ 3~4+5) & TLDG INHIBIT

22



(#FERBETIR) :gr P A IR B B %ﬁﬂﬂ%i&é_iiﬂffrfg,'
ERSAEC T UL IR W R 1S AP M e E 2

AE RGP TR 5;800‘:%_1;);;/ 14
"LDGINHIBIT | F# £ » 3 B & Hist & TF/CTL PRIM 1(2)(3) FAULT |
Frf 2o W AUE AL 1.6-11 #7577 o

F/CTL PRIM 1(2)(3) FAULT

[Applicable to: ALL

Ident.: PRO-ABN-F_CTL-F-00017628.0001001 /21 MAR 16

ANNUNCIATIONS

Triggering Conditions:
[ |This alert triggers when there is failure of one primary computer.

Flight Phase Inhibition:

a
w
==
(2
<
=
2]
O
<
w
—
wn
—

ELEC PWR
"“TOUCHDOWN

LIFTOFF
| LAST ENG SHUTDN

|
l
|
|

{ ENG TO PWR
=—==="1500 ft

* 5MN AFTER

Bl 1.6-11 F/CTL PRIM 1(2)(3) FAULT =t & #7447 3, B

165 {fEHTE

iP5 E s A =t R
GEAR M F AL 1.63
%Eﬂ&r@ 1.6.12 -

TIPET L2 fop o AP E2 D
REELE T AEREN 0 £ oo

w f
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% 16-3 1€ 2 T frip b T 4L £

B <~ % @ £ £ 381,396 &
F % 2 8 £ £ 326,254 5
B o4 oA f o8 £ 451,942 #%
FOF oA & 0® £ 358,867 75
2 o £ 32,613 7
7 o# @ & 18,693 7
B+ E ¥ OB £ 407,851 &%
2 % F o» B £ 343,000 75
A2 f £ o = 3 23.4% MAC
oA £ & = R 22.5% MAC
MAC: mean aerodynamic chord » T 3573 § & 4 3%

A2 FH e FERRE LS 2001 37%

T— Rl c TAKE OFF WEIGHT
| o - \tt
A\ =ts 35F¥)
D 3262854

A - Forward check
limit of Ferry, Test
or Training flight

\

ZERu FUEL
WEIGHT

ty
n
"
Y
-

Fl 1.6-12 & < 124§
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T P 1400 pFI o 5 X F A FTRIEE T MF R 1004 F boo i
WA AT HE O M ISE/FLERvT AT BT T FRY
FoRFEFHRR R AL P I ‘M;s s R B
145 1750 o bR 20 GER 1L7-1)0 248 90 f 95wt
B (GEB 1.7-2) 87 > i 2 A e 02 ¥ s L EF %
FEw ks A9 40 1 45dBZ -

IR H SR A (,u"r ﬁgiﬁ;%é’@ﬁa )EAET F R FFT
R 2 BE R T X F T (SIGMET) 40 » L 832305
FEP

SIGMET 2 : 5 »xp& R 1700 pF 3 2100 FF > & A HEEUFHEF 0 'E
W E & FEAR %% N2530 E12230~N2530 E12100~N2330 E12000~N2330
E12130 7@z %3 > 28 % FL420> 1 S8 /2 B o LA 58 o
RO o

25



B 1.7-11750 P = *t st & 2

Bl 1.7-21750 pFat & 435 B § %7 & v L B
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W 3

1707 p% © b % 260 K - b i 472 /P > b 1 40 230 & T 290
/}?.;E‘ZRE‘.7OOO’2?:f‘gﬁ’rﬁ»:ﬁr?1200‘3”\\1%&»?%{??1600‘1’{\
HZE 2,500 ~ A E 4,500 ;8 R 29°C ZE-27°C: 3 A& E
1011 7 ter s AR FEaF—ez % 5t L& 3,000 2% > § & 5 3 2—F %
LB R AHEE 2988 A4 o (ATISM)

1730 B% : b 290 & > B & SL/FE 0 B v % 1§ 260 & I 320
B RR 7,000 2% 5ol F A HE 800 A 2 AT 1,600 5% -
22 2,000 ~ 2 4,500 < ;R R 29°C 0 BBE27°C B R AR E
1012 F #6048 FTFF s 5 i L8 3,000 2% » F & 1 KTk
TR F Y R R AR 29.89 7 A s - (ATISN)

1737 P 2 oo 280 & > B i# 6 GR/PF 0 oo B0 45 250 & 3 320
Bosie &R 4,000 2% 5] F A S fFR 800 R~ A& 2 AT 1,600 %
ZZ 1,800 ~ 2 Z 4,000 ;E R 28°C BEL27°C: B AR ABTLE
1012 7 a5 4% LA LR 300028 TR HE—F R
et o FF S B RARLE 2989 A4 - (ATISO)

1741 FF B 260 & > B3 7 L/PF 5 ac L& 2,500 2% 0 F
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FE 75 29.89 v A 41 o (ATIS P)

1745 B 1 b % 260 /& 0 b iE 8R/PF 5 b 1t F ] 220 & 2 280
Bosoae BE 1,200 2 % 5 10 gaig 2§81 ARAE 1,800 2 % 0 A T
I F RS AFZ 600 R A 2 AFE 1,200 ~ A 2 1,400 %< ~ A 2 3,000
RO R 28°C BEE27°C; B B AHEE 1012 7 o ABFIFIR—ik
i LAE3000 2% S HIE—FT RSO FT S BREABTE
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1749 & © b % 250 B » boiE SL/FF o R 19 L/PF 0 R v ST
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DROABE S T3 A AT 600 R ~fF A ZAHFZ 1,000 R ~ A 2 1,200
PN Al 30007 3R A 27°C B EE26°C & B A E 1012 F b
AT S B A 3,000 0% s HiE—TEET  RREAET
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1800 P @ B v 250 B > B i 8L/pF o LR 19 78/pF 5 how L
#7200 & 3 280 & 5 ac R 1,000 = = 5 10 s 3g 2 g i ARLAR 1,300
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Foho s ABFEHF R AIAN LA 3000 2% S FE—FTREYL I RR
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RCSS AD WRNG 1 : 5 »xpfF 1640 % 1 1740 P > 1640 pFELip|
PRk A
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LS G op & F % L % 5L (automated weather observation
system, AWOS ) ¥ LLWAS h & b i# 2 3% % & 2L4c@ 1.7-3 0 1744
PF3 1750 pF AWOS 2 rpFhh v fb i 4o 1.7-4 #7510 A B 1746:36 P+

(ZWEAT B R G200 ) 3 1747:36 pF (%4 &+ )» AWOSRI0
ke 5 210-260 B 0 b i# 6-10 2 /FF ; AWOSR28 k = & 190-210 & »
b iE 6-7 72/pF o LLWAS 4p B b v b i# 352 & 8735 e 1 o

T 644 AWOS RIO A% k£ 52 F 4 (& )~ AWOS
R28 %44 k£ 88 F & (& ) 4o 1.7-5 %77

B 1.7-3 L3 AWOS 2 LLWAS K% & + 2
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EPpE A REST R E T LS SEaE 1 21 B (R
P 109 E 17 31 p ) FEES RIRG EA Y352 10 84
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LS B ER R Rd R A REARE A 000 f
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Fcke Bl R E (grip tester) » fefgiai Hin™ o AEEAEEGE Y o0 A R
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FexishiT- XHRRIEE

L8 B E e is BT - i BB B R R AR 109 £ 7
D6 PiE(T o A B IUPEE 65 B/ FFEE Q5 08 /) ERR 2B K A

% 1.10-3 2 4 1.10-4 o

4. 1.10-3 T & {skiT- XPFE 65 22/ PFAERGEE RS

g (1 B3IRAE |F2B3IFAEAE (F3BIFTAL | B
0.74 0.80 0.77

10 28
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112 #Z BRBARFTH
AP B ERAT -
113 FRABZ

24P B SRAL

114 %%

& AP M ERAT -

1.15 2B 7=

4P B SRAR

116 RaFg
1161 RF HEZAARGHTH

T+ 4 f'?ﬁjﬁJ,fi l‘fol’é%?‘;}l (EFCS TSD) ﬁiﬁil’é}&ﬁ;;ﬁ‘ i ®

pOE P 4T L

® [200: T *wdfe* 4R (Spécification Assistée par Ordinateur
(computer assisted specification), SAO ) # i —>FCPC % »% o

® (400 : COM & MON #2471 ¥ — i 3 & S A ficdp T4
2

® COM i i 4530 % > 0002 : Rudder 45 4 (£ MON) 7 —
R oo

® MON i 453 % > 0002 : Rudder 45 4 (&2 COM) 7 -

R oo
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1.16.2 A IR *wikR

T 15 #4% % (FCPC1 ). 28 5 LA2K2B100DHO0000 »
BBl s 2K2006366 » ¥ i d i 1 Wad e (2° 7 L) Wik
a4 2020 F 9 2 7 piEF2IEE M e B4 (non-volatile memory,
NVM) g~ i‘ﬂ 7R £ 91 8 p ki FCPC 2. #7344
280 RN AL o FALLY 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.

AT
® i xmiyiry

ARl A A (NFF) - R F &% - T ep 24
242 (builtintestequipment, BITE) &7+ » 3% i &4
T A e Iz & 4 L SAO -

® B2k er

200527 7p : % %48 COM : 1200 » MON : 0000-> {
HTREEE
201927 19p @ 1 HE T M 1 2 COMIF§ 5140

8 LRU special investigation report (linked to AP5290.4), SAP repair notice number: 600128339
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B oo

NVM ~ § F

FCPCI NVM #8132 & st 4 o 4oF) 1.16-1 7 » 2 4o

® X:2200002 4RSS 2020 67 14p > IR FE 5
F200h->Fault SAO -

® 2300001 %4 pFR: 2019 & 5% 20 p % &Itz 3
F200h->Fault SAO -

O RS ECERIN ST | (B H - BLARZESERE -
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FUNCTIONAL SOFTWARE BITE ANALYSIS

## ERROR(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 : 0ACS84D1h (6023.89hr)
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 :00001EQFh
DSP1_STS L2 : 0840h - DSP1_INFO :000lh - TRRI : B800h

DSP2 STS L2 : 0040h - DSP2 INFO :000lh -SEU_CPU  :00000000h
INFO|_1/2/3 : 0000h / 0000h / 0000h - SEU_DSP  : 00000000h

{00001 ERROR : F200h -> Fault SAO | CYC : yes

DATE : 20/05/19 HOUR : 08:30:1c JEMP : +43.0C PWR CUT:320 ID:DH
= T TASK : 12 TIME : 01F0960%h (1084.81hr)

AICID:Ba83p2 PHASE:4  FLIGHT TIME : 00ESED68h (502.28hr)

VFCPC344  : 000180h - VFCPC346  : 000000h - VFCPC347  : 008000h
CPU_STS L1 :0004h -QATI_STS :0000h -QATI CTR W :00081E0Bh
CPU_STS L2 :1350h -QAT2 STS :0000h -QAT2 CTR W :00001EOFh

DSP1_STS L2 : 0840h - DSP1_INFO :000lh - TRRI : B80Oh
DSP2 _STS L2 : 0040h - DSP2 INFO :000lh -SEU_CPU :00000000h
INFO_1/2/3 : 0000h / 0000h / 0000h - SEU_DSP  : 00000000h

Bl 1.16-1 FCPC1NVM F
1.17 ,gg_%kgg ¥
1.17.1 HEeEp /it p

FegdpmEey? oL A0 # % 2 Baue R T
( Flight Crew Operation Manual, FCOM ) %%~ % 2020 MARI16 » & &
M ERHEE AT
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ki e IR

& FCOM 2 {48 & Su/AeiE 28 /40 B /3 +#1 22 B or  (Aircraft
System/Landing Gear/Brakes and Antiskid/Control and Indications ) » *
EahdEp BRI GHFLFHa0 R 32 R FEI A 0 Ao AT

(%

AUTO/BRK
MED

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

ON :  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).

Off . The corresponding autobrake mode is not armed.
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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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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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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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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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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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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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FLIGHT CREW LANDING SPEEDS AND DISTANGES DEFINITIONS
OPERATING MANUAL

it is recommended to apply an appropriate margin to the In-Flight Landing Distance (either

determined with or without failure) in order to cover:

- The variability in flying techniques (e.qg. flare execution, delay in application of the deceleration
means)

- Unexpected conditions at landing (e.g. real runway friction vs. reporting, turbulence, crosswind).

The Factored In-Flight Landing Distance is defined as:
- The In-Flight Landing Distance multiplied by a Factor, or
- The In-Flight Landing Distance plus an Increment.

It is the Airlines responsibility to define the margins (and their applicability) to apply on top of the
In-Flight Landing Distance.

The recommended margin is a Factor of 1.15 on the In-Flight Landing Distance. Under exceptional
circumstances, the flight crew may decide to disregard this margin.
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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
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LANDING

RUNWAY CONDITIONS

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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OPERATING MANUAL

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
FCOM B 16 MAR 20
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PERFORMANCE (EFB)

245 CHINA AIRLINES )

LANDING
A330-300
FLIGHT CREW IN-FLIGHT PERFORMANCE ASSESSMENT
OPERATING MANUAL

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
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Rl Bl
2

. FCOM 48 & Su/dg 7m foke &k Wu/3 1 8 8o ¥ & 3 om /§ Uy

B ( Aircraft System/Indication and Recording System/Indication on

EWD/Flight Phase ) 3./ 7 35 5 52 4] 1% ¥ (800 %< T 80 jL/p% )

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
05 SEP 19

FCOM CtoD-
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AIRCRAFT SYSTEMS
INDICATING/RECORDING SYSTEMS

{59 CHINA AIRLINES 5,

A330-300

FLIGHT CREW INDICATIONS ON EWD
OPERATING MANUAL

a
w
-
o
<
-
v
)
=
w
—_
w1
—

. ELEC PWR
ENG TO PWR
LIFTOFF
TOUCHDOWN
LAST ENG SHUTDN

' 5MN AFTER

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 E/WD :

(@) 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
FCOM «D 05 SEP 19
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landing accident reduction (j& *> :£3-% %3 & &) °
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1182 HiEmAHarsn

FTkiso 7P w430 2021 &2 12p#%E4A¢ 3 %% K FCPCs
PR ISP A 2 R A TR IR e B s A KT

AT B dcis
In-service experience

Following the occurrence, Airbus reviewed its in-service experience,
and confirmed that no other triple PRIM fault at touchdown event had been
reported on A330/A340 aircraft family since entry into service. The
A330/4340 fleet fitted with electrical rudder has accumulated 8.7 millions
of Flight Cycles and 44.3 millions of Flight Hours (in-service data from
April 2020).

In addition, Airbus also reviewed the 2 years (2019 and 2020) of PFR
data available within its Skywise open data platform, which regroups
around half of the total Airbus fleet. No similar triple PRIM fault event was
found.

Root cause analysis:

The DFDR analysis did not highlight any abnormal behavior of the
flight control surfaces, and in particular of the rudder, which movement
was consistent with the rudder pedals inputs. The FCPCI examination
confirmed that the unit’s hardware was NFF, and therefore not the cause
of the event. The PRIM software specification was then reviewed to

understand what could be the source of an undue triggering of the

11 China Airlines, A330 MSN607, B-18302 Loss of 3 PRIM at touchdown, 14 June 2020, Airbus
Report, Reference: W1 420.1097/20, date: 12 February 2021
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COM/MON monitoring on the rudder, at touchdown.

At touchdown, a flight to ground transition occurs within the flight
control laws. Specifically for the yaw axis, in flight mode, the rudder pedal
order is filtered, whereas in ground mode, the rudder pedal order is
unfiltered. Therefore, at the flight to ground transition, the rudder order
will linearly change from the filtered flight law to the unfiltered ground law,
in both COM & MON channels. As depicted below, a pedal push shortly
before touchdown, followed by pedal release between touchdown and
detection of ground condition by both channels will result in a difference
between COM & MON rudder orders during the transition, due to the

asynchronism between both channels.
This difference in COM & MON rudder orders will depend on:

- The value of the asynchronism. the higher the asynchronism, the

higher the difference, for a given rudder order.

- The dynamic of the rudder order: to generate the highest difference,

rudder order shall be inverted at ground impact.

Following the review done on the software specification, it was

identified that:

- If the asynchronism in one PRIM was high at time of touchdown,
then there was a risk of single PRIM fault at touchdown, when combined

with a rudder pedal order inversion at the ground transition.

- Should the asynchronism be high concomitantly in the 3 PRIM,
again combined with a rudder pedal order inversion at the ground

transition, there was a risk of triple PRIM fault at touchdown.

Conclusion
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On 14th of June 2020, the A330 MSN607 (registered B-18302)
operated by China Airlines (CAL) experienced the loss of the three Flight
Control Primary Computers (FCPCs) at touchdown, during landing at
Taipei Songshan airport. The aircraft reconfigured on the Flight Control
Secondary Computers (FCSCs), in flight control direct law.

As a consequence of the three FCPCs loss, the non-release of the
independent locking system prevented the reversers’ deployment and the
ground spoilers were cancelled, resulting in increased landing distance.
Moreover, the autobrake system was lost. The normal braking system (i.e.
with anti-skid) was available; adhering to the landing SOP, the crew

applied maximum manual braking to stop the aircraft.

The root cause of this event was determined to be an undue triggering
of the rudder order COM/MON monitoring concomitantly in the 3 FCPC.
The robustness of this monitoring will be improved in the future A330
FCPC standards. Meanwhile, relevant operational procedures have been

reminded to all affected operators.
§FeT ol
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TEFEAS o F T LA BRI R TP
A330/A340 8 FppREr 1 k- Tm B W 3 F 3 f3p T Fa e ff i g2
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ﬂ%%i%%é@%o%%Awuznmcr FoAR I ik > -6 Ak
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1183 %4
AEF A2 FRERER MmN F 4ok 1.18-1 o

# 118-1 £ #E A £

P R A AL kR
1625 B i A FDR
1647:50 | g B ( {4z & 320) FDR
165853 | fsw R LA FH F P A 2T EF AR ART ATC
1653 S R LTI ST R 2 BT CVR
3 7% B Mt 3t B 2% 2 T runway condition wet/good =2
1700
1713:15 BinT %3 B FDR
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1725:46 | #sne B4 A 3H P AL HEHMART > EF R LBF 100 ATC
#a3g QNH 3% 2 1,011mbar

1740:37 | & EF 3l LB HHITT A CVR

3 CAM-1 " fat, 7684 T BRI F 7
1740:44
1741:36 | H4ne R Hh ] T Lo CVR
x #ﬁ?#’”iﬁ’ﬁrﬁxﬁ‘”m

1741:38 | 4%+ E = B T light thunder shower rain |

LALAS | w1054 ILS s w CVR

1743:21 | % & 3,008 *< 354 2 o H-a LR '8 2 2,500 o = CVR
PLEd E 1R &R G b # 2 QNH T8 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 |

174350 | ¥4 # 41 R s # 7% # 3% ¥ > Wind 250 degrees 9 knots. CVR

" runway one zero wind two five zero degrees niner knots

caution tailwinds clear to land

1744:28 | B4p# 7T+ ¥ 4 H T autothrust, autobrake medium, landing CVR
no blue |

1744:37 | #-p o £c% (AUTOBRAKE) % zd M& (LO) 2z 37 B CVR

(MED)

1744:43 AR ErRAERE D £ 2P ECAM &R F i CVR/FDR

1745141 | LR EHIE R &y 6 b i# 2 QNH 312 F'wind two five CVR
zero degrees one zero knots caution tail wind

1745:47. | EyrBER BB R T @ o7 0 g - BB 1% CVR

1745:58 B R e g 3] 10 s B CVR
ﬁri%ﬁﬁ%ﬁﬁi%
% RATT3 ™ ~ 73 1338 /pF ~ =i 148 72 /pF ~ b i# 11 FDR
B pE N e 272 B

1746:41 | T B % A R pEis £ & 4Fpasg ¢ < s T center line CVR

1746:47.7 | EGPWS p # % & #& pE 828 Tfifty | CVR
s T i 1422 /pF > bocg 152 2 /pF 5 RoiE QR /pF 240 B FDR
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1746:49 | Z¥amT 3 Rd 34WE1 3w FDR
I e R FFHERITIRT I6R
1746:53 | M7 B A9 15 > A B P4 £ 45 1= Dretard |
1746:54 | Z 1y L= o 9154t > L% 2 K FDR
1746:55 | T 3 = B 2 e Tspoiler CVR
Fir ks E v Tcheck
1746:58 |3 & 2 #4357 "weclfi FCPC 1, 2, 3 FAULT FDR
1746:59 |+ i AERE  p RIS AiTH
Ty E oot Treverse CVR
#;:s_;}ng’a,?ﬁ R w & "autobrake 7 X 7 4 |
1747:01 ¥ K s R e2et Tautobrake 7 27 4 CVR
I Friﬁéﬁw@rautobrakeMU
1747:02 BEMFEI N T38| » 2+ F 14 BAEW FDR
1747:04 | # 3 E = B+ =1 Tmanual brake | CVR
T g 134 52 /pF FDR
1747:07 | ¥ ¥ 8 = R =£+ T reverse no green | CVR
I Ferr kR vk Tcheck # 4 FTA R FTAH
1747:08 | HEIrER B 23R "HRFEHD 5 FiEFREF Rk
1747:22 | B ® 43" 3 2 B &5 (single chime) CVR
%St 8l /P FDR
174737 | 4R i i L BB angE  FEF2 CVR
E B IR A0k 9.1 o ¢ Pk
1747:56
1748:32 EERAE SR B % e 105 Aoy BB a2 ATC
= %ﬁF’“ g CVR

" 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
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BeH W B ITL o A 0 AMM32-42-00-00 § B ¥ Al £ B 2 mp o A
¥ OpFECE kB AL 4 6 (armed) % #230 (engage) iE 2 - %
2% FCPC I ¥ ifee Aabptiki*> -2 3% FCPCHi4»z- p
ABTALREEE S RS RERL LD SN o & FCOM 3

\?\:\ ‘_I_”

"

BEF 44 i Se3p DSC-70-700 F 44 BRE B & B 1T 3 BiEE:
(1) - % FADECRi# i ¥ # (FH Fdae 4 5 ;(2) 3> -
LGCIUS$ & #4% &3 & ;% 7285 5 (3) 4 FCPC1 & FCPC3 # i
Fd 2 £3 R4l - £ FCPCl 2 FCPC3 #84 »c» F 44 k5t
Plaze ¥ ER -

M GBI TR EARAARBY D 5 h FCOM & (7454

4 % DSC-27-10-20 @*gwgﬁ b &%‘ FEpdR R E T

i (1)%0»%/1. Pl ed sl (2) FhPREs S b

2 5(3) A4 7:#?5%?‘3‘ (%‘tﬁm;p“ BRSSP ) B
a%y‘w’rgi TR Es Ao AR FDR Tl o 55 %0 (1743:54 pF ) &

IH

12 FADEC @ > ##ci= 3 #5341 % 3 (Full Authority Digital Engine Control, FADEC )
13 LGCIU : 4235 2 ¥~ 4] 4 % H = (Landing Gear Control Interface Unit, LGCIU )
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BRI E I AR E R o P S 34 (1746:51 B ) 3 o i 4
LA TP PR B o s A w3 1746:54.0 2 1746:55.5d 7 ¢ HoN i G
oo s (P2 A7) fJ 3 PF(1746:55.1 )& B % R % 2 T gpoiler
FDR 7K 7 &7 & 1746:55 2 1746:56 B » 3 & 3fonte § & jich 6 o
A DI A B 1746:57 2 B - B ORI e w ek fi o Ry
AMM 27-93-00-00 FCPC #Lp » ¥ & i fad 3 £ FCPC 424] » =
- % FCPC X ¥ FTfnT » g finfpdr 2 ¥FF- 12 3 2
FCPC % »x ™ » 1,2,4,5 5. 6 3 indp 7~ 52 % 2% o

SEF P BED ki Fid 4ot FCPC #cHiz A » ik
FDR ie4k & & %2 % »cp& 7 »FDR 78 & - FCPC1-FCPC2 % FCPC3
2 BRSO L 1746:58 fF > d % FCPC & Ledip & 2 5w )
— &0 kMR W - X RER L 1746:54 pF > % P 3 3 FCPC 5
& Fpt FCPC sl ps A 3 1746:54 1 1746:58 P2 [ o iE
- % % A2? FCPC #p B 2. FDR X% 4% #c [ side stick left roll** | %
1746:56.25 p= 4138 — B Rt (spike) i@ me % 1L HEAZE R "5 e
PG > T BT & & FCPC fgt Pl » #r4|E s 2
FCSC PFpe B MRk o iyt > 483 FCPC ~ # g 4fiiH ~ p & &

B2 Fdud kA2 A g TR A AeT &

14 ;aﬁ_%ﬁ,‘j' %1 7f/'/ 4 =
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% 2.2-1 M4EE 2ERE

g B Fppr g

1 1746:54.0 | L #fds > U 5 B 5 il
2 1746:55.0 | #5737 550
3 1746:55.5 | #Sf =t fd 5 2 o fsV o i T s B 355

4 1746:56.25 | FDR ¢ &% - >t 1746:58 ¥ FCPC1 ~ FCPC2 ~
FCPC3 4 »t» A 7 { #Hrd »cenpr [ 4
1746:56.25

5 1746:57 Boa g Aae (Td s g 0D kA e s
Normal flight law 2_ & 4=d 0 & 5 4 (# 73241
i 7 %d FCPCI #inormal law # 2 FCSCI1
$24] direct law )

6 17471 Fid B hkid

= FDR 2 FCPC j Fute Bl F#L » FCPC1 & »xis » ik & 3Lk 3-8
PR a4k A i T FCPC2 £ # 1 FCPC3 » 3 £ FCPC 4 »%
fe g dlwd FCSC» fiv4p#lptprd FCSC1 147 0 ik 1.6.4.2 #7
o gt R TR R &«E@ﬁﬁaﬁ%i&éﬁ’ nE EREBE
THPLELHEG VA AR BBET B R ERFIL 2
W2 % D B rrhk (angle of attack, AOA ) 3£ ~ § 3?\ BT S
BrrE R EE AL EFERBERE - B B2 REA 23
P E 2w M B R BN E o F15 3 % FCPC % 2> JL
Pom AR e R A3 RRZBRE p B AE ST E R

Bopjad st %mplisd PFR BREHA A 4
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Hﬁvgﬁvfrﬁo'ﬂﬁb’ﬂmvbﬁﬁ\ Fllﬁf i,@ﬁ/\l%’.f—g'"

FrOEHERp KD A raEin R RS RA R p
B fads 0 397 3 £ FCPC Ajff ¥ B4 »2#73k o 3 £ FCPC % »cis (7
Kﬂ&ﬁ%é# EBIE S P EBE AP BBET A Rl

Tl o AR RGE AR E G F it BE B KD X
ﬁﬁ%%?’ﬁ%ﬁﬂ%ﬁﬁﬁﬁ&lﬁﬁo

'

b

N
w
fse
5

FCE

51 f&¥ i s R F1> FCPCL 4445 ™ ¥ AR Btk 8] 1R RS % 4o
1.16.2 #7it > 3% FCPC % % 4 B SAO 2 &l » T %A LRI L £&
Fi (no fault found, NFF ) = iz f g f2 8 4 SAO xfidp T Hadd (74250 p*
FIRFERRER T RFF B A fFih o TR L TR AL -

F - 3 RIT P INET B4 il;i ( command channel, COM ) {=

Z AR i (monitor channel, MON) » & 4 i i f F 42 /< ® | 2 & 17
ﬁ?’ﬁﬁiﬁﬁﬁﬁJ%ﬂ%%4 HEGARFBo LEEHL
ﬁé g B I E o B - B R A4 L
Ao gt = xhﬁa‘»ﬂzifaf?mﬁg‘]/\ A ARFIRFEE > T AR
¢ lﬁ PR ot o 2 A § S RS b
g EE wanmcrﬁaéL:iﬁﬁ%&iwa%%’
o R T PR A B R T FE R
2R EE I TR 0 &b PR A B AL AR
- PR N Ao AU R EARTEU TR AE TR AL

PEgB ey £ o "EFPER G 4 > 4 E B T AR
FERFR-10FpF > € 5a- BEFL - 2 S2EFHME o

S Wi AR TR R
FEERL LR - BT gi%

W
\ﬁ'
:‘ﬁ
I
. &
g u S
m mv

3 HRT g
A

BAT > o ok
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PR g e X 2R H R A & oo BlAo A T e i B
BRWAREF2A D P EI a2 R PR 3w
i (B indl) 4 F @ d e EA7 ¢ &
7 o B (R 7 BRI S 5 R 2R i R
» (FeEE) FEE A w iz 2R h 2 £ B § L BAGENH
X F2Z T E AU BlARE FCPC 4 3x o 2 ¢ ¥ 4 e mpitip fié
A330/A340 #5 Ff JRFx 11 %o £ 5 T 8 2 w48 1 A330/A340 5 Ff iz 2020
E 40 R 4430 FRPERI0OF HiTHAg o phK St g HAE 3 2
FCPC 1% b P Ip P& % »ihle &k o

I~ .

TR R F A7 (4o 1.18.2) » E #F1Ey 3 2 FCPC A -
FRX2eehR Fle 3 BT Namsi/EREEZ > witdg s §
T2y i (1) e 3 FARET e s g /E
AL E 2 b o WF R e B (2) SR i e ] L e 2 P g K
Fﬁ’gqt&iéé%\i@ﬁ,@)#%cié&*ﬁﬂ% P B R ik R
@ﬁgyﬁ;éﬁétﬂaﬂﬁiﬁ % COM 22 MON 2.2 o dp o 4 £ B A2
FR% T2 TR U@ > PIAL I FCPC1 4 »% - FCPC1 4 »2ts » 447
%élz\);if FCPC2 2 FCPC3 > %15 }*PF 3 £ FCPC ehzbfp 4 £ B
43R 2B 8 3 & FCPC Rt prip sk s o 2 ¢ = L4p 2 2 {14
RoF A dg e R e i A E k2 BT B - FCPC ¥ it € 7]t 4 »0
F3EFCPC 2R H LR 43 8>3 % FCPC» ¥ i 304p 2% 5% o

118277 = 122021 #27 12 pfhikdg238Y %R D
B e LgAEd R TR v R A330/A340 HFF2 k4
22020 % 4 7 = R3H4430F #pF/870 F i@k 5 M 3 & FCPC

PP sc Ak ArE- chdbleod 1 AT ki 20205&7 128 p

B — > %% 999.0054/20 2. Operator Information Transmission-OIT

16 This law, engaged on ground, his function increases yaw efficiency in case of engine failure on
ground. It is inhibited in flight.
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(drfifdr4) > w97 T4 3 M AF B} AR 24t o B
AR FR Sy RARAD T BN DER o Z Y T LR L
W2 %o P2 B L % (FCPC % 4 ik e d 374 ) #he

4.2 o
2.4 #nl BiRHEEH KT

ok T B 0§ BRE R 3376 R
FORB R 2,400 pE o B G IR ITE R %;L_»fﬁ»&, B RR A
1,928 v > A H 3P| 7 2 H =8 o Fe A A E R T 1,500
Rz om0 § Uil BAMT R AR 1,000 R {52 BHEHET 0 B
LR 1024/ A4 FRFERT R R 495 5 B T RE R
£ % 071 B (dot) 9P EMT B R 203 A Bt 2+ T2 E
£ 0.15 B 93 @MT B A 93 v s i85 & 43 129.5 1 143
B/EEZ A B end v NI i 38428 4090« FHaw s e
iR R BT A AR RIS L/ Y A
%% VREF/VLSY 5 & T 5 -3 3¢ B ) 3 1,200 R /A 48 3 1548
R RAEE 2 P REAR At R h T R ehiph L35

1 BELiz > ff 87" A ¥ % (touchdown zone, TDZ) Bp o jg 2

2 WIS BT 0 E RSTT A B ESEAS & %A FCOM ¢

T2 AE T AEHARIE o

”ﬂ
G
1?&’{
QA,
A
A
B!
2
¥

% 1746:58 B > A Ji 2INERE kG o dE & gﬁ;@eﬁ&aﬁ 4 BY
AP B OREFARLD LA E R R R IR o b 1746:59 B
EJEEZT%W’ Roefrd Treverse | M3 R4E 4 3 B B o S enm o di 4

B 1746:59.2 pF > By K B B S =< F*ig "autobrake 3 25 4 (#

17 VREF/VLS: VREF % *t > # ¥ CONFFULL 1 VLS » ¢ & %l g gs B i B VREF *

YRR B BRI ER (VAPP) - VLS : B M T E@# A » 0 123 Beh2 d @ A o
18 TDZ : Touchdown Zone ¥ % % (i ¥ 3 §aif ¢rah 3000 ¥R & 2 §a3f e 1/3 0 ragi] & 5 8 )e
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Pree ik 5 141 2/pF ) T E®E = T w ¥ [autobrake i b o &
1747:00 priF #$8 F 424 548 3] MAXREV 2 % o & 1747.04.6
o Beir BB R ST R PR S (PR g 5 13450 /pF) Fovd
"manual brake | ¥ BT 2 ARL D FIF K 0 0 F T A AT 2 2
¢ 22 g (air/ground) it maFEF P o

B 1747:07 pF > T8 % B »¥r? Treverse no green > — #)1é
PR B R oet el Tcheck ARM-HIARE §TAR (K2 ) ,oa RERE &%
DHEFIE R BT R OFRT > LB RRRA G AT 576psi K
teif B S -0.14g IrH A o ? wRITR Y L1 KD KT
TERIIREZET BN o 1747245 > i B 5 T0L/PF > 5% 4uik
B 5-0285g> #F #8484 4% %45 A MAXREV =% > & FIE# % >
Bk W E A EE - B T c FRE Y TE o FHE
frig FiEARR > %5 FCOM A 1 FH{EEERE I HPx 2Bt
R R AR KERE 26 EIE R E SR g
2 F R BT EER R AR EEe e BT e | R

I Ak T RER R 2R RER

25 ¥ A BRA 1

SHERNEFRSTL MEFFRELERPMARE A L)
P Eaap Ma A 178088 (Airbus Flysmart ) » 12 A F Fe 512 %’i«
ER5TER 0 a2 A4 BiEET o B A LEE 10
BAETH S HIBIES KBS N kR B R B ARG
BaiE BEAE 0 TR R Ark 2.2-1 0

F“‘r\ M‘

a4 frig * X A1 LD > AR e RITAFE B T8/
PFIE 2T 5 4o 2 FH RS (factored landing distance, F-LD ) 3

6,183 ¥ o (X b4 »2#F (CONF FULL))
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® FiEd F i 343,000 Fx > § \i#ﬁ‘}ffh’}ﬁﬁ N SN SF 9
84 > @* P RpHLD > AR e kIR AEE B T2/
PEIETET > 4o X (S FHEFEM L 6,787 % o (JE b 1 2 E

(CONF FULL))
® Xpx¥ ¥ 343,000 0 4 PRIMI+PRIM2+PRIM3 &k (#773
PoodgaitE P EAD S FRS R Ja *“’KZ Tde ) 1 * B
Es

ALED S AP R R E B TIL/PFIERT 5 e
FEH S 83757 > muid LAy £ R 8,547 % 0 e &
SOFBEBEHAR R A G 172 o (JF b 14 F 3(CONF3))

[
m-w{_
e

£ # 343,000 7 » % PRIMI+PRIM2+PRIM3 & (#77%
ﬁ#ﬁa}; SR EED R E JS IR FE )0 O A

DD AP E R RN R B R 10 /PFIER T o 4o

{6 FHEREH 8,926 7R > AZiE T @ * 2 paE £ R o 4v 2 {8 FHEEE
%mg)i#&% X 379 o (3 hAl i #E 3 (CONF3))

l

FHaEwR o A2F i rded % >R A 108 hEay
PR AR B R 10 R/ ET o e {5 F RS 8,705
o R NERE R R o oo {8 F REERHLR R B RLIS8 R o (F
Bl 2 E (CONFFULL))

® F[£¥ ¥ i 343,000 &> § 73 FCPC % & % » Bk & m v

AEFHEF A P E R kR 0 2 B R L T R/pEiE
AR o do% 3 £ FCPC #tH » 3% # ¥ 3> &24t§ FCPC &
F/Aw* ghoiprdad o FRiER (2HE) BF RO FRY R
ALECE PE o e 18 F PR ERAEES SE FIARE R AR 0 8 2,000 R S =
6 FEIERASR TIEEE AL 172 ) o F B R R aER 4 FE 10
JL/PEPE 0 b S (S FHEIEHAS R B K379 R oo F AT G 3R
el AR A 2 10 /FE b iE 2y %u&mﬁ’ FliE -

EPiE R PP 0 Ao (S F R BEMAS R B RLIRE D B 158 % o
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% 25-1 B3R 7 B 2 BEAs R

T =di-A Fiw | K2 gasxg | k| fHA] LD | F-LD | Margin
£R | R 4B R || R .
kLB kts
343 normal no | manual | good | 7 | CONF | 5377 | 6,183 | 2,364
FULL
343 normal no MED | good | 7 | CONF | 5901 | 6,787 1,760
FULL
343 3FCPC no | manual | good | 7 | CONF | 7,283 | 8,375 172
3
343 3FCPC no | manual | good | 10 | CONF | 7,762 | 8,926 -379
3
343 | allSpoiler | no | manual | good | 10 | CONF | 7,569 | 8,705 -158
FULL

F 25179 FHFR s A HRT > TR A F s B
7 F R B A N X1 s BERE AT E 1,700 7 o fe E -
® 3% FCPC #Bechi > & % A 1 B &3 » B R 7/pF0 ST
FEAE M 172 7% o A (s> F S FIRIEHL S 307 > Ut Y
(172 ) 7 EF A FRER L5 F BB e - ¥
FFREL M EFREELETE T RPN R B A1 K d 2
FRFERZE S EF 2o R AR FRT » Back b i 10 2/pF

2o plpaiE £ R A B * oo

B R ERSITE R m Ay B2 KRR ¥ > BRE TIEY 2§83
MaeAfrd B A R3IH S5 £ R o A% 3 £ FCPC
=di- N ~'Jf#&algﬁmﬁ(30 RABR) W3t B E (172RBR) &>

T Fle kR RIS ERE BRI A 1 HE G A
b3 e LT R RS T F o

19 Margin 4p 4v & {8 F FEBEH2 FIRAER » S4B 1.17-1 9775 o
0 yp F ESTLE B L83 ATIS (F 3 L) 10 8ipasf = F FEEHE N2 2R £
2 A330 A4 5% ﬁm' ok UH G 105 /pF o
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26 FE FHWF R G

$ T A fF & 0 MELSE P - 2 75*» 77 & ECAM ¢

-
FREFIRIE 2 40 M W% AT CE R E A = F I S Sl
€A F IR R » ¥ 3 E FCPC A FHpF4 »o> 324
BT A BT B PR BT A (1nh1b1t) KHE 3§ 2 TE 5 FCPC 4
Moo FIPE FE R ERT BB E F Aok 2 T T E e A oerib
25 gok BHABME A TR 0V A GFELE  HBIFR 2 T 4
1 ‘i’ré o

B 1746148 pF > M B M T F R 46 R A%iF 10 5LE5E 5F - 6 F)
60 W 1746 1 5S4 P % — X3 > FEES:E EF X 1,500 *R s 3T 1746 ¢
555 % - S (R 28 ) iEsa:p 5 5 1,800 R A ’m}_ﬁﬁw;;
Rt adfindr ~Fded B2 pFo a2 > I30mLAp B
LB 2 TP A LD > QR 218 654 (1747:02 pF ) £ 2 g

B g B 4e 0 1747:04 PR e T % B R A BB 2B
e g m v 30 R 2ZAB R -

\

Y
% R

;;ﬁ.
T
)

\ et

= B
‘-
T
feie
(=
(O8]
w
syl
@)
5",
O
=
i
ati ]
o
i
‘-T"“
i3
[ux

L2 w2 @2me it 7k FHART

eEaE o~ B b o~ 2Rict (notdry) B e REERB T o 4T
PREF T R AR L BER R R LR R R e

22 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
touched down.

89



Tt B R HFEEE TR E RPN E ER U EENE

g4 s iRl §a g o
2.7 ¥l dpa i kR8BS R A T

2.7.1 B4 e PR RRIE R ERATHE

AT HPHE RSB - T L B Gk
BplE s (drd 1.102) B Ls3aiy 3 A FR2L BERGieE
ERFF o 2 HHR - RER N2 HHARFCTBERFR LGE
4o 1.10.1 2 4 1.10.3) -

PR e bl s 4 5 BRI TR $ 5 10028 5 B At
kR AN 52T 45 88F 4 pAagkiiod CVRE7 &rs f
DR E AR g4 6 X F RS T light thunder storm and rain | %
¥ R HTT IR o

oL 2 Bl GRS HHA S 2 SR
REPPERE - FRFLDFRLBF R~ Ak 0 1028 s
BAHERBEANS2EF LI 88N ¢

27210 BEiET % F v pEAR 2 SUS FHEBEL T

Fghd A BAUER R By g (Taipei ATP) > 42835 10 i
¥ % % pEA (landing distance available, LDA ) % 8,541 % | Z§aif
¥ KB4 (aiming point marking) FE 10 &3 2f 5 1,331 =R o 1335
FDR i » 1% 2 22 # Az 22 A A 4% ™ (landing gear squat
switch) % f 2| % ZCRFLAST # & R 2 ¢ R o Bt E Baupp

U B g2 F B o

1746:54 F& > 3 # % 1 g% » BB 10 B53E 514 1,500 % ;5 1.5 )
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(6 Adh% 2 1082 5 1,800 " o A % 1 K ff 18 8
RS 1= iR 10 855 3,400 5 A E 1 e 8 11
AT 2 0 BE 10 88 55 4,100 R o L pEZTE i ¢ E

2.7.3 ¥ HFL2 Pk MR AT

BREPHEFEAT OBET NG AT FFANBEBE R L
}\' ’ E’ —gﬁ, fgiﬁ’@bi}i r’:" At ? ﬂ\ ;1: 1l FDR SAYAS %ﬁ-.ﬂmﬁ&/}é& r’:" Hb ’
¥ RARSTZ % b JEAE YT RGE AL 4o B 2.7-1 ik FDR T 2 @] 2.7-1>

FRATFIENT B R 60 I 46 =i iE 10 ga3f 5

® F KT I0BERIF | X LGr 5K 64 > Hub
FREREA Y 1,500 7 % 2 =0 A $hi 0 B 10 551 57 5 1,800
¥R,

@ T MY 2XAWMIE L AHBSEOSH Y 1 f Bk
oG HE 0 P PREER 10 58 BR X)) 3,400 S L S HE 340 A
i R ASTE GBS o 2 PFEE 10 g3 B X 4,100 R

® I HWIEE 10 aiE f 4,300 R 3 6,400 R % B 0 i i A
% Tgood | s

® I &HITEE 10 551 Bf 6,400 R 3 7,300 < F B o R M A
%> Tpoor (0.05); ¥ "medium (0.18)

® I HWIEE 10 gaiE p 7,300 R 3 8,000 R F B o i ik A
%> T'medium to good ; ] good | ;

® I &#HFTEE 10 551 Bf 8,000 R 3 8,400 < T B o ik i A

> Tgood | °

W FDR TR 2Z Z 2 i & B ~ 08 R4 2 F Ty g it
Pro(4e®) 1.11-5) (8 R > F = HrfE 10 §a:8 8 6,600 7= I 7,300 ==
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Fe @/}E“‘Si']“igl; %7} v TRy Fl R 71@28 ﬁalﬁ %‘Fi?\f gL ?‘:iﬁ“;ﬁ
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.
A °

A

Bl 2.7-1 ¥ sz % b JEAL T R aE [ A 47

F et F BT 6 10 ﬁagg'u $ 152524 migs
SR 6 mﬁr 7.5 %) 0 g P 7 EEAEY 1,500 52 1,800 < o
ﬁéﬁ’@éﬁﬁ FH AL ZT?’ {8 B FERE e i 4 2 medium (3 T good

v T BB R R AR Bk (hydroplamng) EE - (0

2 -k, (hydroplaning) @ & H $#{27 %A 5 Z 46 1 & 4 KB~ ARF KB B Reokmm - #4 KA
FANF T RS K FURIT o B4 R T T T E 2 R R - R
33 TEEST T TR R IR ¥ RN
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MR X A EETFF A AT 2 EF] B A Ry
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e R IR L b 5 BB E e b B RO ik B/
PR RS A LR B AR > R A BT e A L ézi
M2 P LR REEHATZTHEA L B iyl ga
BT 2 2% 0 (1.6,1.11,1.16,1.18.2,2.3)

2. 1 ‘%?;u._ *bﬂ_, mi 9::9 ’ Lﬁﬁf%ﬁ'iy‘?é—kﬁfﬁ.r—g%
250 BT NE 3L TR B 32 A R
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4 B2 pdLd i ‘i‘lgﬂi—i FoRe 0 RM AU iR AT T 2
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REFBAEPFLI L TR A A 1D BBK
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i3

1 bt f 33 Wb g § iy L ik
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IHB G - BRS L REHRNTF)F (1.1,1.11,1.17,2.5)
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SUBJECT: CONSIDERATION FOR LANDING ON SHORT
RUNWAY UNDER WET OR SLIPPERY CONDITION

MESSAGE :

Recently there was a case regarding A330 landed on TSA airport

under heavy rain with deceleration devices malfunction.

Before landing on wet or slippery runways, crew should apply

FlySmart to calculate 2 landing distances during approach preparation:
1. Normal landing distance,
2. Given condition;

a. RW condition: Good or reported RWY condition / braking

action,whichever is worse
b. BRK mode: Manual

c. REV: NO
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d. ECAM: F/CTL SPLRS FAULT (ALL SPLRS)

If the calculated factored landing distance (F-L/D DIST) from
condition 2 is marginal, PIC should carefully consider select longer

runways, using maximum manual brake, reducing weight or diversion.

Pay extra attention on short runways (such as TSA, KHH, NRT
16L/34R, HND 22, SYD 07/25...etc.). For flare and landing operation,

flight crewmember shall be vigilant and close monitor the aircraft
system operation such as autobrake and reversers, and take proper

actions immediately when necessary such as application of manual

brake.
4 e
B/ /ﬁ' E§ 1E 75 3= 1%.
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FlySmart k38 2 7% I ki ehF LR °
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a. RW condition: Good or reported RWY condition / braking

action, whichever is worse

b. BRK mode: Manual

c. REV: NO
d. ECAM: F/CTL SPLRS FAULT (ALL SPLRS)
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1. Short term actions — Communications to Operators

The objective of these short-term actions was to remind all affected
Operators of the importance of the Landing SOP, in particular
during the rollout phase, to minimize the consequences of the triple
PRIM failure on the aircraft landing distance.

Operators Information Transmission (OIT)

The 28th of July 2020, Airbus issued an Operators Information
Transmission (OIT) ATA 27 — A330 Primary Flight Control
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failures at touchdown (reference 999.0054/20 Rev 00) towards all
A330/A340 Operators to inform them of the incident.

The OIT is provided in the Annex 5.

AirbusWIN video

The 28th of December 2020, Airbus published a video on its
Worldwide Instructor News website

(AirbusWIN, https://www.airbus-win.com), which detailed:
- The deceleration means at landing and the logic behind them
- The standard callouts during landing in normal operations

- The callouts during landing in the event of abnormal operations

The video can be downloaded under the following link: https://www.airbus-win.com/wp-

content/uploads/2020/12/what-about-deceleration-means-at-landing-en.mp4

2. FCPC software enhancement addressing the root cause

A software enhancement will be implemented in the next FCPC
standards on the A330 family, to address the root cause of the B-
18302 event:

- P19 for the A330-200 (Ceo) and A330-800 (Neo), targeted for
Q3-2022

- M28ceo for the A330-300 (Ceo), targeted for Q3-2023
- M3x for the A330-900 (Neo), targeted for mid 2024
The modification will consist of several system improvements:

- Decrease of the COM/MON asynchronism level for the
flight/ground information treatment

- Improvement of the COM/MON rudder order monitoring

robustness in case of ground to flight and flight to ground
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transitions
® Higher unitary monitoring robustness during such transitions

® Avoid cascading/“domino’s” effect that leads to several
PRIM fault

3. FCPC specification robustness review

Following the event, Airbus has launched a detailed review of the
FCPC software specification, focusing on the COM/MON
monitorings during the flight/ground transition. The objective was
to detect potential robustness issues, going beyond the scenario of
the B-18302 event. At the time of writing of this report, this review
is still on-going.

At this stage, Airbus has not identified another type of COM/MON
monitoring robustness issue that could result in an undue
monitoring triggering with subsequent repercussions having
similar level of severity than the B-18302 event.
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Operators Information Transmission (OIT)
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AirbusWIN video
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SUBJECT : CONSIDERATION FOR LANDING ON SHORT RUNWAY UNDER WET OR
SLIPPERY CONDITION

UNIT IN CHARGE : TPEOLCI

1 Recently there was a case regarding A330 landed on TSA airport
under heavy rain with deceleration devices malfunction.

2 Before landing on wet or slippery short runways, crew should apply
FlySmart to calculate 2 landing distances during approach
preparation:

1.Normal landing distance,
Z.Given condition;

a.RWY condition: Good or reported RWY condition / braking
action, whichever is worse

b.BRK mode: Manual

c.REV: NO

d.BCAM: F/CTL SPLRS FAULT (ALL SPLRS)

3 If the calculated factored landing distance (F-L/D DIST) from
condition 2 is marginal, PIC should carefully consider select
longer runways, using maximum manual brake, reducing weight or
diversion.

4 Pay extra attention on short runways (such as TSA, KHH, NRT
16L/34R, HND 22, SYD 07/25.. etc.). For flare and landing
operation, flight crewmember shall be vigilant and close monitor
the aircraft system operation such as autobrake and reversers, and
take proper actions immediately when necessary such as application
of manual brake.
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“té 4 ¢ AIRBUS Operator Information Transmission-OIT

CUSTOMER SERVICES DIRECTORATE AI R B U s
2 ROND POINT EMILE DEWOITINE

31700 BLAGNAC FRANCE

TELEPHONE + 33 (0)5 61 93 33 33

OPERATORS INFORMATION TRANSMISSION - OIT

SUBJECT: ATA 27 — A330 Primary Flight Control failures at touchdown

AIRCRAFT TYPE: A330 A340

OUR REF.: 999.0054/20 Rev 00 dated 28-JUL-2020

OIT CATEGORY: Incident

NOTICE: This OIT provides recommendations on Maintenance and Engineering issues/information. It is
left to each Operator's discretion whether to distribute this OIT, or to distribute the information contained
in this OIT, to all of their applicable Maintenance and Engineering organizations for information or
application of the recommendation.

1. PURPOSE

The aim of this OIT is to inform operators of the incident which occurred at touchdown on an A330 aircraft
on Jun 14" 2020,

2. DESCRIPTION

An A330 aircraft experienced the loss of the three Flight Control Primary Computers (FCPCs) at
touchdown. The aircraft reconfigured on the Flight Control Secondary Computers (FCSCs).

As a consequence of the three FCPCs loss, the non-release of the independent locking system prevented
the reversers' deployment, ground spoilers did not extend and the autobrake system was lost, resulting in
increased landing distance. The normal braking system (i.e. with anti-skid) was available, the crew
applied manual braking to stop the aircraft.

Based on in-service Information available to Airbus, no similar event has been reported on A330/A340
aircraft family since entry into service.

An ICAO Annex 13 investigation led by the Taiwan Transportation Safety Board (TTSB), with the Bureau
d'Enquétes et d Analyses (BEA) of France as Accredited Representative, has been opened on this event

In line with ICAQ Annex 13 recommendations, Airbus is providing full technical assistance to the BEA and
to the TTSB. Technical support is also provided by representatives of the Operator and the EASA Safety
department.

In parallel to the ICAO Annex 13 investigation, Airbus continues to analyse this event through their Risk
Assessment of airworthiness occurrence process, which EASA Continued Airworthiness department is
monitoring and overseeing. Local airworthiness authorities from Taiwan are also involved.

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

OIT ref: 999.0054/20 Rev 00 Page 1 of 2 Date: 28-JUL-2020

OANBUE B AS X0 ALL MIGHTS HESERVED CONFDENTAL AND FROFMIETARY DOCUMENT
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CUSTOMER SERVICES DIRECTORATE AI R B U s
2 ROND POINT EMI.E DEWOITINE

31700 BLAGNAC FRANCE

TELEPHONE + 33 (0)5 61 83 33 33

OPERATORS INFORMATION TRANSMISSION - OIT

3. FOLLOW UP

An update will be provided as soon as further consolidated information is available and Airbus is
authorized to release it

4. CONTACTS

Questions about the technical content of this OIT are to be addressed to Airbus Customer Services

through TechReqguest on Airbus World, selecting Maintenance & Engineering Domain, Engineering
Support Section and ATA 27-93.

Best Regards,

[ ]

Senior Director Hydraulics, Landing Gear
& Flight Controls Systems - SEEL
CUSTOMER SERVICES

OIT ref: 999.0054/20 Rev 00 Page 2 of 2 Date: 28-JUL-2020

OARBUS BAS 00 ALL RIOHTS RESERVED CONFIDENTIAL AND PROPRIETARY DOCUMENT
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