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Executive Summary

On June 14, 2020, China Airlines scheduled passenger flight Cl202,
an Airbus A336302 aircraft, registration-88302, took off from Shanghai
Pudong International Airport for Taipei Songshaimmport with 2 flight
crew members, 9 cabin crew members, and 87 passengers, for a total 98
persons onboard. The aircraft landed on runway 10 of Songshan Airport at
1746Taipei local time At touchdown, the aircraft experienced the quasi
simultaneous failte of the 3 flight control primary computers (FCPC or
PRIM), thus ground spoilers, thrust reversers, and autobrake were lost. The
flight crew was aware of the autobrake and reversers failure to activate,
and applied full manual brake rapidly to safely stio@ aircraft about 30
feet before the end of runway 10 without any damage to the aircraft nor
injuries to the passengers onboard.

The relevant document including dispatch sheet, weather information,
technical logbook, and deferred defects logbook werekateby the flight
crew before their departure fradfudong Airport. There was no@maly.

The aircraft took off at 1625 with the captain as the pilot flying (PF)
and the cepilot as the pilot monitoring (PM). During descent, the flight
crew received thenformation L from automatic terminal information
system (ATIS), and was instructed to use the instrument landing system
(ILS) of runway 10. After calculating the landing performance, the
Electronic Flight Bag (EFB) showed that there would be 362 feetaynw
distance remaining if autobrake was set at low.

During the descent and approach phases, no abnormalities were found.
About six minutes before landing, the PF was alerted about the rain near
Songshan Airport, he asked the PM to review the latest weather
information, and learned that the tail wind blew from 280 degrees at 6 knots
with a light thunder shower rain. Runway 10 was in use.



At 1743:21, during the final approach, the airplane was at the
barometric altitude of about 3,008 feet, the flight crew wismed by the
tower that the visibility at the airport had dropped to 2,500 meters.

At 1743:51, the airplane was at th@ometric altitudef about 2,480
feet, the tower issued a landing permission: "dynasty 202 runway 10 wind
250 degrees 9 knotswi#on tail winds clear to landAbout fifteen seconds
later, the PF reminded the PM, "call out when spoilers deploy so | can tell
if the main gear has touched down."

At 1744:37, the airplane was at the barometric altitude of about 1,832
feet, the flight crewconducted landing checklist and the PF asked the PM
to set the autobrake from low to medium due to the weather change at
Songshan Airport.

At 1745:41, the airplane was at the radio altitude of about 996 feet,
the tower reminded that wind speed was 106t&nSix seconds later, the
radio altitude was 919 feet, and the PF said "the wipers can be faster, it's
okay", the PM answered "itos at the

At 1745:58, the airplane was at the radio altitude of about 773 feet,
the PM reopportcdd | ights aheado and t he
autopilot to continue the approach.

At 1746:41, the airplane was at the radio altitude of ak86tfeet,
the PM reminded the PF ficenter |l ineo

Seven seconds after the aircraft pagbedadio altitude of 60 feet, at
1746:54, the aircraft touched down at between 1,500 and 2,000 feet from
runway 10 threshold with pitch up about 4.2 degrees, roll to the right at
about 1.1 degrees, and its magndieading at about 94 degredse
groundspeed was 14Knots(indicated airspeed was 13%Botg and the
maximum vertical acceleration was 1.28g's. The slats/flaps configuration

was FULL. Ground spoilersi . e. spoi |l edeploy2 t o 6) st
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One second after the touchdown, the PM immediatalled out
Aspoil erso, while the Il eft and right
ground mode for about 0.75 seconds and 0.5 seconds respectively. Three
seconds after the main gear touched down, autobrake system fault was
recorded on FDR. One secofader, PRIM1/PRIM2/PRIMS3 faults were
recorded at the same time and $peilers retracted, as the ground spoiler
functonwaslostThe PM call ed out fireverseo a
ground at the same time. After that, the nose gear flipped betweaeade
and ground mode for nearly 7 seconds.

At 1746:59, the PF asked twice if
was 141 knots). The PM answered, A at
seconds | ater (1747:04), the BRBF call
brake pedal. The normal brake hydraulic pressure value was 448 psi and

f

(

longitudinal acceleration rate value was aboe0tlg, indicating a
deceleration.

At 1747:07, the PM called out "reverse no green", about one second
later, the PF requested to hissfit o f f i c éelp niedprakie bekpl y
meb r a khe ground speed was 127 knots at this time), from then on,
both pilots applied full pedals on the brakes manually, the normal brake
pressure wasp to 576psi and the longitudinal acceleration rate wag4

g's.

Until 1747:36 when the aircraft came to a full stop at 30 ft before the
end of the runway, the aircraft brake pressure and longitudinal acceleration
rate fluctuated from 128 psi to 2,560 psi and fra@h05g's t0-0.47g's
respectively during thiperiod.

According to the Transportation Oc
Republic of China (ROC), and the con
on I nternational Civil Avi ati on, t he
(TTSB) , an Iindepemcentr renaesp annvteasttii a
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was responsible for conducting the i

also included members from France B
( BEA) , Al rbCCe) naEAB&ANHd I nisvi | Aer on:
Admi ni str atiiwann .( CAA), Ta

Thé®raft Fioohl t Repocturrence invest

procedures, G@bhewWeoedr dtMAEPE/S B2n0g2 10 na n d
then sent to relevant organi zations
comments were collected and integrat
and approveE® hbyoTlaT IIBAMIegedt §210 @ 1 0 n

Theré&@éS5amai ngs fr onatst hfeo | Hioneasl Rep
|l . Findings as the result of this in

Findings related to probabl e causes

1. The three flight control primary cc
aircraft became 1 noperative al most
The root cause was determined to be
order COM/ MON monitorBngCeC&ncdmi t &
ti me of the aifdfdrilghw swawitechl ngonod
ground | aw at touch down, t he <c¢omt
channels asynchronism and the pil"
rudder order di f fer enscet obedxweead tt
monitoring threshold. The FCPC1 f a

2. After the FCPC1l failure, the maste
was handed over t o FCPC2 and FCH
asynchronism were also high at that
F®Cs became inoperative. As a cons.
the thrust reversers, the ground =

were | ost, resulting in an increas
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Findings related to risk

1. During | aodnthgol §lrgbonfigured frort
| aanf t er all three flight control p
l noperati ve. Whil e al/l aircraft p
controll abl e, the deceleration de
t hrruesvter ser s, and autobrake were |
was relied on manual brake by the

2. Given al/l three f1light control pr
seconds aft ers hdtohiadrh dlio@amg of kar e, ru
st @&t)eaveeafed the [ anding distance
overrun the runway ienmemdi af eltyh ea pp
maxi mum manual brake after reali zi

Ot her findings

1. The occurrence flight crewiwerenpr
accordance with the requirements o
Tai wan. Records of training and ch
this occurrence operation. The res
hours before the occiuderaeei weir @eamn
prexi sting medical conditions or al
affected thepdrlfiggrhmamcaoewuring t he

2. During the approach, fl ar e, l andi n
a full stsoppertfhoer naecdt iboyn t he f 1l i ght
stable approach and manual l andi ng
(SOP) prescribed in Flight Crew Op

3. During the Il anding roll, the crew

situation dwandped migbapense to dec

the aircrmdni taonrd spiclaoltl out of r el
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status.

With three FCPCs inoperative, actu
feet margin) of the occurratmee fIli
value (172 feet margin), possibly
and manual braking as these facto
di stance.

Gr o

autobrake requitesnat FERGCSs, t dvep Ifc

und spoiler function requires at

thrust reversers require unlock si
As a consequence of t reel telarseee oFCR
I n
gr

dependent |l ocking setpémymeay ¢ nt
0
Shop finding of FCPCl indicated t heé
e
d

und spoi leedr sa nwde raeu tcoabnrcaeklel syst en

Th boi test (Bl YBPc isfhiocwest liehAWaAs si s
Ordi pdtaaudrt at the time of the trip
corresponds to the fault was trigg
rather than the fault of computer
Foll owing the occurr-sacei cAdi ekperr
and confiombdrthatphe PRI M fault at
been reported on A330/ A340 aircraf
e

Th A330/ A340 fleet fitted with el e
millions of Flight Cycl essaoadi 44. 3
data from April 2020) .

Threunway face friction, |l ongitudina
| ongi tudi nal sl ope <changes of t he
complied with relevant standards.

The deceleration performanceO0f th
feet and 7,300 feet from the thres



may be due to paint mar ki ng and r
zone of runway 28.

10. The occurfensée tbughdown and secon
about 1,500 f eepecatnidv el ,y8 OWi tfhe erte sr
runway threshold. The touchdown poi
touchdown zone.

11. After the flight crew applied manu.
perf or mance fimeadsioamed wel@aev e | consi st
wi t h ptohre erde wet condition of the ru

to rule out the effect of hydropl a
Il 1. Safety Actions

During the i nvmadtnitgadtaisadn ,c oTminuB1i c a
with all relevant organizations. The
it proacti ve saf ettyheacltaicokn so ft or oabdudsrt ense:
during this investigation with regar
order moTnhiet oTainwan CAA also rel easec
Bull etin related to tOhi sThoec cQhrirnean clei
rel eased a Flight OpeQ34,i otno | mifs rfmait ¢
on July 3, 2020 amQopgidabedFeéersaon (¢
Foll owing are summary of these proac

Safety Actions taken by Airbus

1. Short teir@Gonmncuniocnasti ons to Operator

The objective of these shdaerm actions was to remind all affected
Operators of themportanceof 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)
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The 28th of July 2020, Airbus issued an Operators Information
Transmission (OIT) ATA 27A330 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 Anndx

AirbusWIN video

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

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

- The callouts dung landing in the event of abnormal operations

The video can be downloaded under the following lifitps://www.airbuswin.com/wp

content/uploads/2020/12/whaboutdeceleratiormeansat-landingen.mp4

2. FCPC software enhancement addressin

A software enhancement will be implemented in the next FCPC
standards on the A330 family, to addrdss toot cause of the-B8302
event:

- P19 for the A33200 (Ceo) and A33800 (Neo), targeted for Q3
2022

- M28ceo for the A33300 (Ceo), targeted for Q3023
- M3x for the A33800 (Neo), targeted for mid 2024
The modification will consist of several ®m improvements:

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

10
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- Improvement of the COM/MON rudder order monitoring robustness
in case of ground to flight and flight to ground transitions

Higher unitarymonitoring robustness during such transitions

Avoidcascading idomi nob6so effect that |
PRIM fault

3.FCPC specification robustness revie

Following the event, Airbus has launched a detailed review of the
FCPC software specification, focusing on @@®M/MON monitorings
during the flight/ground transition. The objective was to detect
potential robustness issues, going beyond the scenario of1B8@®
event. At the time of writing of this report, this review is stitgomg.

At this stage, Airbusas 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 B8302 event.

Safety Actions taken by CAA, Tai wan

CivilnaAdnaes Admini st rdltor®@x / e |IReEla s e
on July 13, 2020.

Subject:
An ROCregisteredA330 encountered a loss of all three primary
flight computers (P1/P2/P3), the thrust reverser system and its
automatic braking system upon landing on a wetway The root
cause is still under investigation. All A330 operators shall set
countermeasures for the abovementioned condition to ensure flight
safety.

Description:
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Upon landing on a wet runway with the thrust reverser system
activated, the flight crew oan A330 aircraft noticed the loss of all
three primary flight computers (P1/P2/P3), the thrust reverser,
spoilers and automatic braking systems, thus affecting aircraft
deceleration. Maximum manual braking was applied, and the aircraft
was stopped right dfore the end of the runway safely. For safety
concerns, the flight crew requested aircreftving.

Recommendati ons:

1. Before any A330 flight dispatch, consider possible deceleration
deficiency with the conditions mentioned above if the runway
conditons reported fAwet o at the dest.i

2. Corresponding landing distance required on a wet runway shall
be predetermined. If the landing distarasailableis a concern,
consider diverting to an alternate airport.

3. Operators sharressefivétieumwaye cr ewod s
operations for proper aircraft deceleration. If automatic braking
is out of function, promptly apply manual braking.

4. ROCregistered Airbus aircraft operators with similar flight
control computers and braking systems should reférniso
bulletin to ensure flight safety.

Safety Actions taken by China Airlini

1.China Airlines released a Fd34H,ht Op
to her flight crew on July-03,7)2020
on Febrwuary 22, 2021.

SUBJEGCIONSI DERATI ON FOR LANDI NG C
RUNWAY UNDER WET OR SLI PPERY CONDI T1 «

MESSAGE
12



Recently there was a case regardir
under heavy rain with deceleration

Before l andi ng on wet aurl d s laippd er vy
FI ySmart t o cal cul at e 2 |l andi ng
preparati on:

1. Nor mal |l anding distance,

2. Given condition;

a. RW condition: Good or reported
whi chever i s worse

b . BRK mode: Manual

C . REV: N O

d. ECENML BPLRS FAULT (ALL SPLRS)

| f the <calculated fac/thorBPdST)andi o
condition 2 is marginal, PI'C shoul
runways, usi ng maxi mum manual br ak:e

Pay extra attention on short runw
16L/ 34R, HWNND 2B®R¢&¢. pYDFor fl are and |

flight crewmember shall be vigilan
system operation such as apéeobrake
actions immediately when necessary
brake.
2. For disseminating potential hazards
situation similar to this incident
wind, and wet hifmawAyrs$unkeacbhasCmade

poster about tdind kkas ema de Q2t 280X la
t he 1st half EBT briefing to the f
| andiirsg

3.For disseminating potentncadurmtaerairmdg
situation similar to this incident

13



wind, and wet runway surface, China
poster about this case in Q2 2021 a
the 1st had ft EBtThérfileif gmt crew to
| anding risk.
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Chapter 1

1.1History of flight

On June 14, 2020, China Airlines scheduled passenger flight CI202,
an Airbus A336302 aircraft, registration-88302, took off from Shanghai
Pudong Internationahirport for Taipei Songshan Airport with 2 flight
crew members, 9 cabin crew members, and 87 passengers, for a total 98
persons onboard. The aircraft landed on runway 10 of Songshan Airport at
1746 Taipei local time At touchdown, the aircraft experiendbe quasi
simultaneous failure of the 3 flight control primary computers (FCPC or
PRIM), thus ground spoilers, thrust reversers, and autobrake were lost. The
flight crew was aware of the autobrake and reversers failure to activate,
and applied full manudirake rapidly to safely stop the aircraft about 30
feet before the end of runway 10 without any damage to the aircraft nor
injuries to the passengers onboard.

The relevant document including dispatch sheet, weather information,
technical logbook, and defed defects logbook were checked by the flight
crew before their departure from Pudongpdirt. There was no anomaly

The aircraft took off at 1625 with the captain as the pilot flying (PF)
and the cepilot as the pilot monitoring (PM). During descertite tflight
crew received the information L from automatic terminal information
system (ATIS), and was instructed to use the instrument landing system
(ILS) of runway 10. After calculating the landing performance, the
Electronic Flight Bag (EFB) showed thaere would be 362 feet runway
distance remaining if autobrake was set at low.

1Unl ess other wioswer nolteadk itsheuedd in this report to
Taipei local time is Universal Coordinated Time (UT
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During the descent and approach phases, no abnormalities were found.
About six minutes before landing, the PF was alerted about the rain near
Songshan Airport, he asked the PM teview the latest weather
information, and learned that the tail wind blew from 280 degrees at 6 knots
with a light thunder shower rain. Runway 10 was in use.

At 1743:21, during the final approach, the airplane was at the
barometric altitude of about )8 feet, the flight crew was informed by the
tower that the visibility at the airport had dropped to 2,500 meters.

At 1743:51, the airplane was at th@ometric altitudef about 2,480
feet, the tower issued a landing permission: "dynasty 202 runwayntD wi
250 degrees 9 knots caution tail winds clear to land." About fifteen seconds
later, the PF reminded the PM, "call out when spoilers deploy so | can tell
if the main gear has touched down."

At 1744:37, the airplane was at the barometric altitude of ah8ap
feet, the flight crew conducted landing checklist and the PF asked the PM
to set the autobrake from low to medium due to the weather change at
Songshan Airport.

At 1745:41, the airplane was at the radio altitude of about 996 feet,
the tower remindd that wind speed was 10 knots. Six seconds later, the
radio altitude was 919 feet, and the PF said "the wipers can be faster, it's

okay", the PM answered I'tos at the

At 1745:58, the airplane was at the radio altitude of ab@8tféet,
the PM reported fapproach | ights ahe
autopilot to continue the approach.

At 1746:41, the airplane was at the radio altitude of alh86tfeet,
the PM reminded the PF ficenter | i neo
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Seven secats after the aircraft passed the radio altitude of 60 feet, at
1746:54, the aircraft touched down at between 1,500 and 2,000 feet from
runway 10 threshold with pitch up about 4.2 degrees, roll to the right at
about 1.1 degrees, and its magnetic headingbatut 94 degrees. The
ground speed was 14&nots(indicated airspeed was 13%bBot9 and the
maximum vertical acceleration was 1.28g's. The slats/flaps configuration
was FULL. Ground spoilerlsi . e. spoi |l edeploy2 to 6) st

One second after thiouchdown, the PM immediately called out
Aspoil erso, while the |l eft and right
ground mode for about 0.75 seconds and 0.5 seconds respectively. Three
seconds after the main gear touched down, autobrake system fault was
recorded on FDR. One second later, PRIM1/PRIM2/PRIM3 faults were
recorded at the same tiraed the spoilers retracted, as the ground spoiler
functionwaslostT he PM call ed out Areverseo a
ground at the same time. After that, tiese gear flipped between air mode
and ground mode for nearly 7 seconds.

At 1746:59, the PF asked twice if i
was 141 knots). The PM answered, A at
seconds | ater (174&@an04d4) ,btake®F andl i
brake pedal. The normal brake hydraulic pressure value was 448 psi and
longitudinal acceleration rate value was aboe0Otlg, indicating a
deceleration.

At 1747:07, the PM called out "reverse no green", about one second
later,t he PF requested to his first offi
brakeo (the ground speed was 127 kno
pilots applied full pedals on the brakes manually, the normal brake pressure
wasup to 576psi and the longitudad acceleration rate wa8.14g 0 s

Until 1747:36 when the aircraft came to a full stop at 30 ft before the
end of the runway, the aircraft brake pressure and longitudinal acceleration
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rate fluctuated from 128 psi to 2,560 psi and fréhD5g's t0-0.479's
respectively during this period.

Figure 1.11 The aircraft stopped at the end of runway 10
1.2 Injuries to Persons

None

1.3 Damage to Aircraft

N/ A

1.4 Other Damage

N/ A

1.5 Personnelnformation

1.5.1 Flight Crew Background and Exp

Basi o manfioon of the occuirm ehael & |1 .95
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Table 1.51 Flight crew basic information

Item Captain First officer
Gender Male Male
A

ge as of the 55 42
Occurrence
Commenced
Employment with 1994/06/24 2016/10/21
CAL
License issued ATPL CPL
Aircraft Type Rating A330-300 A330-300 FO
Date of issue 2015/11/17 2017/10/16
Date of expiry 2020/11/16 2022/10/15
Medical certificate First class First class
issued

2020/10/31 2020/10/31

Date of expiry

Total flight time 2

16,168r. and 32nin.

3,79%hr. and14nin.

Total flight time on
A330

8,78&r. and 00min.

1,711r. and 24min.

Total flight time last
12 months

508hr. and O7min.

642hr. and 22min.

Total flight time last

76hr. and 36min. 111hr. and 39min.
90days
T ) )
el 31hr. and 39min. 48hr. and 16min.
30days
el g s (e 9hr. and 58min. 11hr. and 15min.

7 days

Total flight time last
24 hours

3hr.and 56 min.

3hr. and56 min.

Avalilable rest period
before occurrence

11%r. and 19min.

37hr. and OOmin.

2The
unt i | t

flight
he

ti me
ti me of

I it hteed |iimghtt hitg mi¢ad lylihest ilmmdicwd east reedn ¢
the occurrence.
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1511The€aptain

TheapG ain was a Republic of China ¢
1994 and became a cadet i n the seven
training course. He went to the Uniwv

Training Centerfifnorsht magi nihreg .t rAfitndrn (
Tai waneitwe rtercai ni n-g 0,0 na nRlo etihnegn 7t4r7an s
Ai r bus6 0A0RD,0 A340, A330. Il n July 2013
command wupgrade training and passed
captaB8BdO0ihl det. The tot al personal C
hours and 32 minu8@8, anfcwaftchflktihght
hour

TheapG ain held an air transport pil
Civil Aeronautics A d mil Aeiinsgtirnaet i d m(hn@A
l nstrumenr3t3OoORa&A0, ngnAMorsed with privil
of radi otel ephone on bofa34d0 aenh@ i r cr a
English Proficient:-0lICGAO L4 Expiry D

Th€aptain passed -lhaedd t aEBEwintghvi den
iSati sdoanc t2004y®? and pasalkd|l the ahack o

O&e3After reviewing the captain's trai

nNo anomawys fanroetdeadt g d t oe tfHda gohcdcurrenc

TheapG&@i ficlsast medi caldoecdae ctkhevaAsvi at i
Medi cal Center of the Civil Avi ati or
Communi cations (hereinafter referred
on 2028 and a certificate wasonssued
t hatiHe heer shall w edalrh ec oB xrpeicrtyi vaea tlee r
medi cal certi f202lhe irse sOxcltte baafl ct8Hiep | c ¢
test performed by the RCSS operation
the alcohol value was zero.
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1512TRFir st Of fi cer

The First Officer, a Republic of C

Force as a pilot and jJjoined CAL i n Oc
A300 fl eet I n September 2016 and su
of ficer trairni2d 6i 1 hdovesmbhbered as a f
total flight time of approxi mately 3,

A333000 flight time i1s 1,711 hours and

The First Officer held a commerci a
CivilnaAdnas Admi ni strat-emagi neCAIAgndy
I nstrument-33A6rophdaesAd with privil e
radi otel ephone on boam@#-33a6 oBRin@cr aft
English Proficient:-0ICAO L5 Expiry D

ThEirst Of ficer p a sbsaesde dh i(ErBJlli ot eyt
wi tShat i sdoanct2009¢y9 and passed the annuc
201 3. Af ter reviewing the First
records of the ywas , 6 nmetdadi®mo roaicw rfriemcai
flight.

The Firsgt fdfdsstxcemedi dalmechdek Awaat i

Medi cal Center of the Civil Avi ati or
Communi cations (hereinafter referred
on 20R®mnd certificate was iissued by
t hatiHe heer shall weoalrh ec obxrpeicrtyi vaea tleer

medi c al certifreatheei s eshalrshhedOf8h £ e
al cohol test perfor medafbtyert hteh eR Cd&ScSc wr
i ndi cated the alcohol val ue was zero

1.29%1 i ght Crew Activities within 72 H

The Captain
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6/ 10~6/13 Annual | eave

Juné hiibhe wup at 0700 Taipei tei me (¢
breakfast ifnrdmai 0 0.YOBHIA&O0 family a
Atdi nner  ndBDIOt~WMOdiiD. bte d2adf@lOol asl eep
about ten minutes | ater.

June: o hup at 0700 Tai pei aHi me (¢
breakf astf riotm T0a7i.d®@~0d8-3L0/ 30 fahkadl y act
di nner ifrr oHu all 7i.3e@wti ® 3dte d 27 @O If asl eep
about ten minutes | ater.

June: 1o®e hup at 0700 Taipei aHi me (¢
breakf astf rioom HuU/a310820p808 Ot he waand o Tai
ar rdhoeaer madi 1 5HDi nner fatomhdmlBd.0eWino 190040
t o dbtedAaI@OIf asl eep about ten minutes

June::Wodkteh up at O @ oTa ispg et pd iqnoea | i
breakf asftr oat 0Oh8o3M@dR 0 OB 0t o Chi natAirl in
1100panf@axiz2n0 1/ Cl 202 duty

The First Of ficer

June Wokikelat 0630 Taipei time (went t
before, and fell asleep about 15 mint
and no external factors bobmeercthed @d)t.
school and baweknthoomet ato Ob7udy5 .l unch at
home aP clk2e3d0.up childtf héa@Ocreamraeido b
at 1V8elnbfto bed ated 2289l &emhi Tt es | at e
qgualitywaofgodidhenmt external I nterfere

June 12t h: St 2 chd b yO 4m0i0s sTol g emitpp & ri tme .
06 ahddahi | d taa DEB@alne dO h4dbna a&sto me
runni gg mawidm khforusne -100000@ nt out to buy
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at ha@wléeturned home at 1230. Pi cked wu
and returhz4b hloené @p anot her child f
at 1900 andaretud®edbhed dVpdtmed23 00t and f e
asl eep ‘Abomt nu®es | at ewagotohde, oguuoa leixttye r
I nterference factors.

W 0
re
mi

br
fr
b u

June WolBé¢ hup at O073i0d Tsuonme inrgt iamel. gy
sikn hfoucm -11760008 n t out t@at bdagn0dd i nn et
turned hWemttoathteti 23 00|l aamsll eelpb about
nutes | ater ,wa hegoagdi.al ity of sl eep

June 14t h: Woke wup at O700At EBai pei
eakfast at home from 0800~0900. D e
om hom€980. 08doprarGoendpany at Songsh;
s at 1010201/ @le2d 2 rdmu tCy .

1.6 Aircraft Information

1.6.1 Aircraft and Engine Basic Information

Basic information iofd gshewmclcrur Tahllce
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Table 1.61 Aircraft basic informatn

Aircraft basic information (st

National ity Tai wan, R. O.

Aircraft registratioB-18302

Aircraft Model A 3 3300 2
Manufacture Al RBUS S. A. S
Aircraft serial numb 0607
Date manufactured Ju8g0o004
Delivery date Juby 20014
own e A.It.itude Air
Li mited
Operator China Airlin:é

Number of certificat 93€38
Certificate of airwolO®4 638
Certificate of airwoApril 16, 20

Certifaicawerohiness, Apr il 15, 20
Total flight time (h 44, 909. 35
Total flight cycles |20, 625

Last Check Cl1i

Last cheeck dat Mar c 2 01270,
FIight hours elapsedl161. 2

FIlight cycles el apse 89

Max. tw&iemhff 230,000 kgl
Max. |l anding weight [185, 000 kg/
Basic information for the two Gene

80E1A4 engines i-3. shown in Table 1.6

32



Table 1.62 Engine basic information

Engine basic infdantmat ilein Juntea t2
Manufacture General Electric
Number / position No.Lelf t/ No . Ri2g h/t
Mo del CF80E1A4 CFB80E1A4
Serial number 811257 811593

Manufacture dat|Febr2%ayrylNovember

Ti mes since las{2,698. 771, 012.53

Cycles since la{l, 168 4 47
Ti mes since ins{43,900.6(29,500. 27
Cycles since in/{16, 168 8, 747

1.6.2 Aircraft Maintenance Records

A review o maientaemanmad trecords bef
flight tihnadti ctanteerde wer e no defects re
under the minimum equi pment | i st f o
aircraft was di spat &heSde.r vVA cree vB uvelw eotfi
or airworthiness directilwasd( Ahsa)t. t-
aircraft was I n compliance with al
foll owings were maintenance actions
compl et ed:

REPORT: AUTO BRK I NOP AFT LDG TOL

ACTI ON: 1. 4AWMI1BINW, 3R64, 4AMM 32
00, R6 4, PFM BSCU BITE TEST OK.
FAULT.

REPORT: THR REV FAULT (I NOP) AFT

ACTI ON: 1. PFR FAULT CODE®DO279334
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81836 A, R64,9&%4AMRG6 2/F/CPRCPIL D 3. I AW
AMM 23 0, R6 4, FCPC OPS TEST NML
900, R6 4, LAND CAT 1|11 CAPABI LI T°

REPORT: F/ CTL PRI'M 1 FAULT AFT LA

ACTI ON: 1. CK PFR FAULT CODE: 27
9@ B 1-8 3-A, R64, -@8MM Rb64, RPLD FCEF
3. PER -238M,2R64, OPS TEST OF FCPC
22900, R6 4, PFM LAND CAT I I I CAPA

REPORT: F/ CTL PRIM 2 FAULT AFT LA

ACTI ON: 1. PFR FAULT CODE®DO279334
8 1-8 3-8, R64, -&&8BMM RB 4, RPLADNW FCPC 1
AMM 23 0, R6 4, FCPC OPS TEST NML

900, R6 4, LAND CAT 111 CAPABI LI T°

REPORT: F/ CTL PRI'M 3 FAULT AFT LA

ACTI ON: 1. PFR FAULT CODE®DO279334
8 1-8 3-A, R64, -&BMM RB 4, RPLD FCPC 1
AMM - 2880, R64, FCPC OPS TESS/T OK &
00, R64, LAND CAT II'1l CAPABI LI TY

REPORT: F/ CTL DI RECT LAW (PROT LC

ACTI ON: 1. PFR FAULT CODE®DO279334
8 1-8 3-8, R64, -&&8B8MM RB 4, RPLD FCPC 1
AMM 23 0, R6 4, FCPC OPS TEST NML

900, R6 4, LAND CAT 111 CAPABI LI T°

REPORT: GND CK FOUND RH SI DE N.
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WORN OUT.

ACTI ON: 1. 4AW  AMRG 43,2 GND RPLD N
SI DE NOSE TI RE. 2 . GND SVC TI RE
AND NOSRKREMRI NG FOUND. I ND -INdNML PER
32, R64 TEBPFI ® 8K P E-R DANMM RBA .

REPORT: NUMBER 3 MAI N WHEEL & TIF
OUT.

ACTI ON: 1. HMAW A MRE V3 26 4, PFM THE
WHEEL & TI RE ASSY RPLD AND CONDI -
| AW AMUMEBPr2 ,RODLHO THE MAI N WHEEL &
PRESSURE SVvC TO 215 PSI AND L EAK
AMM -89D 0, R6 4, TPI'S BITE TEST OK
OPS TEST OK RBER ,AMMWW 43 2

1.6.3 Aircraft System Records

Post Flight Report

Tabl4 and &$§h6ws the PFR (E€&DS f1lig

(Centralized Falunlet rinpsspdtasyd Siyrs tteimme s

as

f oll ows:

UTC @NOa DI SPLAYED

F/ CTL PRI'M 1 FAULT

UTC @NOa DI SPLAYED

F/ CTL PRIM 2 FAULT

UTC @NOG BLAYED
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UutcC

UutcC

UutcC

utcC

uTcC

F/ CTL PRI'M 3 FAULT

@F4 CTL DI RECT LAW

Q@NOT DI SPLAYED

ENG 1 REVERSE FAULT

b4 AG ON CAPT PFD

USE MAN PITCH TRI M

¥4 AG ON F/ O PFD

USE MAN PITCH TRI M

Q@NLOT DI SPLAYED

ENG 2 REVERSE FAULT
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Figurel.6-1 PFR 1/2
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Figurel.6-:2 PFR 2/2

EFCS troubl e shooting data (TSD)

TSDs were extracted from the airecr .
38



| i gl r38 aFidg U r46. Both EFCSs indicate
shew he same fault messages.

Figure 1.63 EFCSlirouble shooting data
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Figurel.6-4 EFCS2rouble shooting data
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1.6.4A330 Electrical Flight Control System (EFCS)

1.6. 4. 1lntEFCHBucti on

Ai r B3I30 EFCS -bwi aef byghtm. There
mechani caket verprkhagedestick and contro

pidsoommands are transmitted to flig
computcemvert el ectrical ssagmial ssd o
hydraulic power to controlt otrhes yfsltiegnh

transmits the response olfghtheconutrifa
comp.uter

-
-
P

AP

computer Feedback

Side J Computer
stick - — order

P e
I

FICTL
computer

" Feedback o
o /
Y L Surface T 3 Response
LJ )

_| Pilot's command

Figure 1.65 Electrical Flight Control #stem

Elevators

Rudder

Trimmable
Horizontal
Stabiliser (THS)

Figure 1.66 A330 antrol surfaces
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Five flight cowgtitwudli ngomputeer $1 i ght

computerocsr (FFRORMBd t wo f 1l i ght contr ol
(FC®C€C PpErCocess pil ot and autopil ot i
al terdiatectorfl ight contr ol | aws .

t Thr ee cfolnipghtimmar y @eamphutodr svh,i ch 1 s
Nor mal , alternat e, and direct cor
Speedbrake and ground spoiler cor
Protection speed computation.
Rudder travel i mi t .

t Two ftogbeocbndar yf caromputers
Direct cgogntimall uldawmg yaw damper f
Rudder trim, and rudder travel |

|l n nor mal operation, one PRI M comp
(P1) . | t pr oacneds sseesn dtsh et hoernd etros t he ot |
P2 |/ P3 |/ S1 |/ SR e whideah owirlell at een
contlfolone computer is unable to exec
another comphten askeodt adshe affected
spoi |l erl fcotnhe orhgster computer (P1l) ceé
(or P3, I f P2 isthet masaiebhalel ea)l | b ed
computers are |l ost, each SEC is its
serlwop i n Adisn emgtl el & E.C can provide co

n direct | aw.
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TRIM |

SIDESTICK

SIDESTICK
63
e\

PR
==

PEDALS

RUD TRIM SW

s ()

Mechanical link

Mechanical link

ACCELERO
SPEED YAWRATE . ________._,
BRAKE ADIRU SFCC FMGC LGCIU GYRO :
CONTROL ¢ .
LEVER | !
| THs——1
> PRIMARY '
COMPUTERS .
y _;_, AILERONS 1
' SPOILERS
Fcoe Els | ELEVATORS
—— | RUDDER<——

YAW A : X
RATE '

GYRO SFCC LGCIU|
[ 'HYDRAULIC :
> JACKS
SECONDARY || = --.---t-o...

COMPUTERS —
M —

Figure 1.67 EFCS system diagram

1. 6FA1I dmtt rodnd aRvMCPC

Under

n o r nsaven ater sing)le failure af sensors, electrical

s y s ,thgdnaulic system or flight control computer t he f | i ght C
system is in Nor mal Ladai | Depsnaifmgco
flight control system, or its periphe
l evel s:

Al ternate | aw (ALT 1 or ALT 2)

Direct | aw, or

Mechani cal

Each contreHif &awr pnoavsp df optl d cotwiso n s

| aw provides

Nor maliplawedthe nor mal

envel ope prosection as foll ow
Load factor | imitation
Pitch attitude protection
Hi gh angle of attack (AOA)
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Hi gh speed protection

Al ternate Law Protections:

PPhtch attitude: | ost

Hi gh dspeepl aced by static stabilit
High angle of attack: replaced by
Low energy: | ost

Direct Law
Al | protections are | ost

Normal Law

Failures
(at least two failures detected)

Failures
(at least two failures -
second not self-detected)

Alternate Law
|
action

 /
Direct Law

Figure1.6-8 EFCSHFlight Control Law
The fthrgatprciomatrryolcomputers (FCPC):

ThrRERBCgyenerate the commands necessa
flight conltor adlo gilthrifsgceashey use the nc
di rect and Ealcthe rFrCaltCe ilsavash.gbttesecuontr
| oops si mgebhtbaneauws lpyr.oivi dreafctompdmret ro l:
nor malEacahwskF CP C h asa tcwomntahnadn ncehl asn:n e |
ana monitor chBmeelt wg MOM)annel s ar e
segregated and mechanically separate
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| aODnenofvelt P
processes the
and 3, FCSC 1
| odph.e mast er
wiht
t he
computer

venti
orde
and
eah & d ke
order s
whi ch

master C

ATA27 — Flight Controls architecture

Ground lift dumpe

2)

comput edhors

be
t2h e

ilsr seel ECt ed tto
@ CtPCu t1s
c h |- 1 t hen
sd dorydemse channel b
tah-mooitsh esreil d § a o
detect

rs and

whi W i

an a mal fun

I, speed brake

Rall control surfaces
MLA

(6 3 1) SPOILERS

YelY[E Bl

AILERONS 81 P1 P2 82 P3 P3

OUTBOARD INBOARD

TGl cE

P3251 PI=2P2
©

S1=S2

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

THS Actuator

P2&P1

A
S2€ 351

Rall control surfaces
MLA

SPOILERS (1 9 6)

[c]EIEl[v][e]v]

P3 P3 82 P2 P1 81

AILERONS
INBOARD OUTBOARD

ol Vs

Pl€P2 S2€P3
k]

S1€82

RIGHT ELEVATOR

o

P12 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

Figure 1.69 FCPC and flight con
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autobmazlse
t hrust|

on,;

bDbeg8er ser

45

g e abry srtuededreiriq gpieldladrg st i | |

-)DEMS

>P3

Pedal Feel
PFTY Trim Unit

5182

trol surfaces diagram

consequence( PY,PBH2,s snnarsetkeer F CP C

ghangedt oolkr sysot

the following rep

from
6

reconfligwr ed

oyi Ineor. 3 and no. av



ATA27 — Flight Controls architecture — 3 PRIM loss consequences

Groun, umper, spe ke
Roll control surfaces Roll control surfaces

(8 1) SPOILERS SPOILERS (19 6)
[N EER EREEISES Y]
AILERONS st P1 P2 82 P3 P3 P3 P3 S2 P2 P1 81 AILERONS

OUTBOARD INBOARD INBOARD GUTBOARD

- ENHANCED
All elevators, all ailerons and rudder

control is available through SEC i

FANE
Spoiler pairs 3 and 6 are available in roll
through SEC +-Mechanical

Aircraft is 3-axis controlled, in direct law

Figurel.610 All 3 FCPC loss consequences

1. 6ECABM message inhibits

| n ordedudce® wor k ¢ oaEICAM emt pohiod

centrali zedoniat orcy ayf BICHAIMb i t s

alert/onautmesmygages i n semehfhsghphaphba
and 5 ( takeoff ) drm pheaese crithaerk n& e

F/ CTPRI M 1, PRI M 2, and PRI
I ndi cBt @i rleln
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F/CTL PRIM 1(2)(3) FAULT

Applicable to: ALL

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

ANNUNCIATIONS

Triggering Conditions:

[Z | This alert triggers when there is failure of one primary computer.

Flight Phase Inhibition:

o
L
-
(s
=
=
73]
)
=
L
-
w
=

——--1500 ft
"TOUCHDOWN
LAST ENG SHUTDN
5MN AFTER

ELEC PWR
-—---"800 ft

1 ENG TO PWR
LIFTOFF

Figurel.611 F/CTL PRIM 1(2)(3) FAULT message inhibit.
1.6.5 Weight and Balance Information

Accordingtot hoec cur rence flightos comput er
and balance data as detailed in Table3lL.®he CG envelope is depicted
in Figure 1.612. Actual weight and CG were within the certified limits.
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Tablel.6-3 Weight and balance data

Max. zero fuel weight 381,3961bs
Actual zero fuel weight 326,254 Ibs.
Max. takeoff weight 451,942 Ibs.
Actual takeoff weight 358,867 Ibs.
Take off fuel 32,613 Ibs.
Estimated trip fuel 18,693 Ibs.
Max. landing weight 407,851 Ibs.
Estimated landing 343,000 Ibs.
weight
Take off Center of 23.4% MAC
Gravity
Zero fuel weight Center 22.5% MAC
of Gravity

MAC: mean aerodynamic chord.

Takeoff and zero fuel weight CG envelope between 8937 %
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1.7 Weather Information

1. Byhopsi s

The Asian surface analysis chart ¢
occurrence -prheoswsfdr BB00l14dowwPa | ocated o
Hai nan | sl andnamtdhwestedatweatspeed of
was affected by high presssuegae wiyrsdem
wer e prevailed, and phenenot bhearfnt efl
thunderstorm. According to -iheandfr a
t he Doppl er weat her -2y adar 1li7rbag eh o(ufri
convective cloud systems were | ocat et
the radarn tegchoeirntSoemgshan Airport wa

The si gneitfeioes anntéd gir enalt i on (SI GMET) f
t hat was valid at the ti me of t he o0¢cC«
was within the forecast area:

SIGMEVa?2id from ho@Wl st o n2T@&i pei F
t hunderstorms weN2530r ER223@ dE w2 1 W0 ,r
N2330 BINAHQAGEQ2 W3O h c¢cl oud top at FLA4:
at 5 knot s; no changes in intensity
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Figure 1.72 North Taiwan weather radar image at 1750 hours
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1. Buz2z2face Weat her Observations

The aerodr ome routine met eor ol ogi
aerodrome speci al met eor ol ogi cal rep
around thectumeeoftethee as foll ows:

METAR at 1700 hour s, wind from 28
direction variations from 260 to 32
thhunderstorm rain, few clouds at 1, 4
feet, brok@m® d¢dletds baobk2n5cl ouds at
29AC; dew point temperature 27AC, a
f or ebceacsotrmi ng visibility 3,000 meters
thunderstorm in the sout hwe&%Hgmovi ng
hourly precipitation 2.2 millimeters

SPECI at 1707 hour s, wi nd from 26

directionfrwvad®0 atoorR® 0, visibility 7
t hunder st oalnoartasi In,,2 Of0e wf e et , f6eDvD0 c u mu |
feet, broken c¢clouds at 2,500 feet, b
29AC; dew point temperature 27AC, a
f or ebceacsotrmi ng visi bility 3,000 meters

thunderstorm ogetheg-tHg9 a8 &TimBt By s

METAR at 1730 hour s, wind from 29
direction variations from 260 to 32
t hunderstorm rain, few clouds at 800
br oken ¢ 100 ufdese ta,t b2r,o0kben c¢cl ouds at 4,5
dew point tempermetueen@7ACQ012-hPa; t
becoming visibility 3,000 meters in t
thunderstorm in the s-blgth( A&l 65i Mt er

SPECI at 1737 hour s, wi nd from 28

di recti on variati ons from 250 t o 32
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thunderstorm rain, few clouds at 800
broken c¢clouds altouud S0t f4,eG 00 bfred&te,n tc
dew point temperature 27AC, altimete
becoming visibility 3,000 meters in t
thunderstorm in the s-6lgth{( A&al 5i et er

SPEI at 1741 hour s, wind from 260
, 500 meters 1in |ight thunder storm
umul oni mbus at 1,400 feet, broken <c
, 000 feet, temperature 2BAC,; aletwi npx
setting 1,012 -lhe@g mitnrge ndi sfiobrielciatsyt 1.
thunderstorm rain; Remar k s : station
altimeter dHgtti(mMgl B9 P9 in

A O DN

SPECI at 1745 hour s, wind from 26
dnection wvariations from 220 to 280
t hunder st orrumwaayi nvi sual range 1,800
tendency atfewnwhguti® at 600 feet, f
feet, broken c¢cl ouds aat 31 ,0D0®0 ffeedt,, tlke
28AC; dew point temperature 27AC, a
f or ebceacsotmi n g visibility 3,000 met e
thunderstorm in the s-6lgth{({ Adl 5i Qeter

SPECI at 1749 RdWr d,e gwigreds tfarnog8 t lon d
knot swind direction variations from 2

t hunder st orrumwaai nvi sual range 1,500
tendency atfewnwhgutl® at 600 feet, f ¢
feet, broken c¢clouds at 1,200 feet, br
27AC; dew point temperature 26AC, a
f or ebceacsotmi n g visibility 3,000 met er

overhead, alti akgt.er(RTdtSti ng 29. 90 1in

METAR at 1800 howur s, wi ngdusftrionng 2t500
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19 knomisnd direction variations from
n heavy t hwundeurnswaoyr mv irsauian range 1

|
downwar d tendency faw cbOwdygf e D), fe
cumul oni mbus at 1,000 feet, broken c
2,500 feet, temperature 27AC; dew p
setting 1,012 DbPapmitmgendgi diolrielciatst ¢
Remar k s : thundatl $tit ocneme ov ched & ahgu r219y. ¢
precipitation 18.2 milli meters. ( ATI .
There walewel [ wiwnd shear warning i s

alerting mess-ageelf roemnd hehe aoam) al ert
around the time ofshamr Aicrcpuorrrte.ncEh e
warnings that were in effect before

RCSS AD WR/MNG i d from 1640 t o 17 4 (
t hhunderstorm was observed at 1640 ho

RCSS AD WRNG i 2 from ho40stohda®8uy
t hunderstorm was forecasted with the

The anemometer | ocati ons of the a
system (AWOS) and LLWAS of Songshan A
3The AWOS wind infor mahtoiuorns farroem slh7o04w4
Fi gurde EL @#Mm6h.o3ubrtshe ea gt ooh the airecr
feetly 47hoo3uprtshe aircraft stopped), the
260 degrlele sk naontds 6f or AWOS R10, -t he wi
210 degr-ée&knand bHor AWOS R28. The
i nformation is detailed in Appendi X

Si X minutes brecfeo,r et teh ec voncucluartrieve p
AWOS R10 was 5.2 mm (heavy rain), an
AWOS R28 was 8.8 mm (heav-g.rain), as
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Figure 1.73 Theanemometelocations of the AWOS and LLWAS
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Figure 1.74 AWOSwind information
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Figure 1.75 The rain amounbf AWOS
1.8 Aids to Navigation
According to the work | ogs and mair

Navaids Equi pment Group, Taipei Avi alf
abnor mal conditiors iom trluey waye rladt iomn st
the occurrence.

1.9 Communication

According to the air traffic contr
runway surface conditions or braking
occurrence. The AdrnlksSo ueif oba @ c & hites owictulr
reported the condition of the runway
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1.10Aerodrome

1.10.1 Airside Basic I nformation
Accor diAmgohauti cal |l nf ormati on Pub
|l nf or mat iocdai Reigh 8mangshan Airport i s |

of Tai pei City with 18 feet el evati ¢
designated as RWY 10dn2s8 owi t2h, 6d5e0c | naertee
60 meters wide. The runway pavement
overl aying on the plain concrete bas:t
(PCN) as PCN 83/ F/ C/ X/ T.FiTdier-ge0er odr o |

Base ofifsbtuhte dr awi ng of & S amugsmaayn
rehabi |l i b@datoend wdbOG k&/ 1/ 31), both sidce
3.-Mdeter shoul désd. | ofrhgei tR\MAYi nal -sl|l opes
0.28% to 0.36%, with about 0.015% av:

(106@r metaway from the threshol d). F
bet ween 1.09% and 1.50% with about 1
part of the centerline. Il n the nort

bet ween 1.23% and 1. 47%,. with about
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Figure 1.101 Taipei/Songshan aerodrome chart
1.10. 2 Runway surface friction

Surface friction measur ement of
commi ssi oned con{Teateor asicnognt Gnupt
measuring equipment (CKFMBuIltahatonc oW
1 mm depth of water sprayed on the d
conducts with 65km/ h and 95km/ h al on
the runway <centerline otnhibadat b8 eggimkeend
friction vahuesofowbe tbhaw 0.53 at 66°¢
the airport authority should plan toc
ontehi rd Gseffmeaoti on value of the runv
65km/ h or 0.24 at 95km/ h, co thre atiirwe
actions immediately and issue NOTAM
slippery until the work has compl ete

Last measur ement before the occurrendc

The | ast measur ement before the oc
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4,

2020.

Re s 0t sa nldR sit.

1iOn

tabl e

1.

Table 1.101 Last measurement results before the occurrence, 65km/h

RWY |[1%1/3 Segment| 2"¢1/3 Segment| 3 1/3 Segment | RWY
0.75 0.78 0.76
10 28
0.75 0.75 0.73

Table 1.102 Last measurement results before the occurrence, 95km/h

RWY |[1%1/3 Segment| 2"¢1/3 Segment| 3 1/3 Segment | RWY
0.71 0.75 0.72
10 28
0.72 0.74 0.69
The first measur ement after t he occu
The first measur ement after the oc
2020. Resul t s3 lainsdd .1i.n1 0t abl e 1. 10
Tablel1l.103 First measurement results after the occurrence, 65km/h
RWY |1%1/3 Segment| 2"¢1/3 Segment| 3 1/3 Segment | RWY
0.74 0.80 0.77
10 28
0.78 0.77 0.74
Table 1.104 First measurement results after the occurrence, 95km/h
RWY | 15t1/3 Segment| 29 1/3 Segment | 39 1/3 Segment | RWY
0.73 0.78 0.71
10 28
0.73 0.74 0.69
There owadbbar remov al wor k wi t hin
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measurements before and after t he oc

1. 1Rel3astpeedc i fsi d atri carer odr ome desi gn

St andarasonomme nadbacdutonsunway | ongi t uc¢
transverse sl opes anBlerpadreament d eairdre
oper @aainensextracted as foll ows:

Longi tudinal sl opes

3.1.13 Longitudinal sl opes

Recomme ddlahtei osnl.ope computed by diwv
bet ween the maximum and mini mum el ev:
by the runway | ength should not exce

f 1 per cent where the code number
f 2 per cent where the code number

3.1.14 Recoémmemdatnoonporay oshaoudl da trh
| ongi tudinal sl ope exceed:

jf 1.25 per cent where the code numb
and | ast quarter of the |l ength of th
not exceed 0.8 per cent ;

f 1.5 per cent wher ecephte tchoadte fnaurmbte
and | ast quarter of the | ength of a
or 111l the longitudinal sl ope shoul d

f 2 per cent where the code number
3.1.15 Longitudinal sl ope changes

Recomme ®mdMhteir e sl ope changes cannot
59



change between two consecutive sl ope
f 1.5 per cent where the code numbe
f 2 per cent where the code number

3.1.16 Recodémmentdrmansinstlioopne ftroo na noonteh e r
be accomplished by a curved surface

f 0.1 per cent per 30 m (mMminimum r a
where the code number i s 4;

f 0.2 per cent per 30 m (minimum r a
where the code number iI's 3 and

f 0.4 per cent per 30 m (mMmini mum r
where the code number iIs 1 or 2.

Transverse slopes

3.1.19 Transverse sl opes

Recommeddiat poowmote the most rapid
runway Boulfdcei 5 pambei edbéecebpte wher
c r ofsasl | from high to |l ow in the dire
associated with rain

woul d ensure rapid drainage. The 1t

f 1.5 per cent whser@, thhe E odre Hietare

f 2 per cent where the code | etter
but i n any event should not excee.
applicabl e, nor be | ess than 1 per

il ntersections where flatter slopes m
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Pavement s

10.2.2 The surface of a runway shal/l
to prevent formation of har mful I rre.

1.11Flight Recorders

1. 1Qo.clkkpit Voice Recorder

On Ju'lhy 9 nvesti gaetriemomartdianny dat a f
solsitcat e cockpit voice recorder ( CVF
airdrmafm Chi na TAier |li2Zrbesmi nut es and 189
recording was determined to be eithe
and contained all Kkdafgfh,t orhuaissees, i apcd
l andi ng rol |l when t hei noveecu iti geamad eo n 0
generated a CVR transcript t hat Co
accordingly.

1. 11.iyghR Data Recorder

On Ju'lhye 9 nvesti gadédaotead hferaossot| sitde

flight data recorder (FDR) installed
Airlines. Data readout was perf or me
aircraft manufactur er oAit rbbwineeud 3T,he FD
mi nut &b eacnodnfd sdat a and tot al number o
was72, While all data were based on UT
on all woedcevmencevents in | ocal ti me

1. At 1625 hours, the flight took off
Ai rport.

2. At 17 4 3 : 5bda rhoomuertsr,0 ca0@ |t4.i taunndde r adi o a

of 1,844 ft., ground spoilers were
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At 1744 4Warhommetsr,o fab6@|tT.i taindde r adi o a
of 1,868 ft., autobribéGa Meditdimg was

At 1745:42 hours, at radio altitude
134 knot s, ground speed was 152 kn
nos®, alnlded 1. 4 deMagreeiddi ngh ewa se fQ
degr\eestli cr a8 @0 wlaseW/ ndi speed was 14
at 269 degrees.

At 1745:59 hours, at radio altitud:
133 knot s, groundaspgedot wapis| dtds8 ke
di sengaged.

At 1746: 16 hourt, 48 ftadjocamput ede
130 knot s, ground speed was 148 kn
nos@®, oalnlded 1.1 deMaeesi ¢toheaei hegfHi
degrVeagd.i catle Ovkads f eV tn/dmismueteed. was 14
at 273 degrees.

At 1746: 49 hour s, at radio altitud:¢
141 knot s, ground speed was 151 ki

retarded from 47 degrees to zero ir

At 1746:fwei gbur e@onf whoetel main gear s
igr oaanmdd t he aircrarfunwaoyuchCG do fd oSon
Ai r ppardi.o altitude was zerofB,vertic
and ground speBlde waisr d4d8f knpt-sched 4
up, and roltlos tlh éla (dieggicte.de ®Bi. Mg wa:
degrRwedder pedal I mp u7t.s6 rdaenggreede sb eatn
degrilels.t welve spoilers deflected

degrees.

62



9.

10.

11.

12.

13.

14.

At 1746:55 hour s, both main gears n
Vertical accled tew eB8dris @ba nrdai®lg. e0Gx oq n d
speed wasThd6aknot aft p i tucph e da n3d. 2
rioled 0.4 degMeagsettioc thheadiimgghtwas

Rudder pedal Il nputs ranged bet ween
Al l twel ve tepmgoibleea we edhefll. 8c degr ees
At 1746: 56 hour s, vertical acceler.
gés. Ground speéeédewasr dddf kmnpit sched

and rolled 1.4 degfreebetatdi nNlge waisghe
Lefitdesti ck r ecoded deligtrteledsedqprgaud s ,a s
degreeXxs.,7 adhedgr ees respedtBvdégr aasd,
0.8 degr eesan-@.25 5d edgergerecfersddsepepedat
Il nputs ranlg4e.d9 bkdgyreecens edh d 1 weT vede

spoilers deflected between 0.1 degr

At 1746: 57 fhougrrso,unai rscpreaeMe dwausm 14 4
autobrake wgsodndespagkdrs awmedre no

autobrake faul't was recorded until

Atl746: 58 hours, aircraft ground sp
flight contr ol computer (FCPC) f alt
status ,#0ddnd@dslgo i#l2er s SDieraenet maid ,| .al |
spoilers were eitherrrrereoodeed ait n s a
Bet ween 1746:59 hours afmvei gid7 od6
wheél i pped bet ween ground mode and
At 1747: 00 hour s, both throedt8l e | e

degr(fedlsL REW)wever ,r ebveetrs etrdga tuvsetr e

stowed position.
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15.Starting at 1747:02 hour s, brake p:¢
of 68 degrees in 2 seconds (left)
unt i | the aircra@dBr awkhse poempsetel wa
2 , 5p0s0i at 1747:36 hours

16, At 1747:22 hours, aircraft ground ¢

was recorded until 1747 : 57 hours.

17At 1747: 36 hours, the aircraft stoyg
86. 5 degrees.

During its |l andingcrtceldl mogneouwmsmd id py

reversers aditd andt activat e

FI'ighampt er sieed anranc@ei by photUT €
time fromlFitggwrFeed4 Ali.d1¢lr aft ground trac

and CVR transcript-5are shown in Figu
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1.12 Wreckage and Impact Information

N/ A

1.13 Medical and Pathological Information

N/ A

1.14 Fire

N/ A

1.15 Survival Aspects

N/ A

1.16Test and analysis

1. 16FCIS Brouble shooting dat a

The electricaltfbegbbptcBfCHAT @Dy st ¢
was decoded by thas afiolchrawd: manuf act

, F200 SAO dJp@ditficati on Assi st ®e
(computer ass)).sted specificatio

, 04®m0Di screpancy between COM and

., COM faul thbRuadder0@d23crepancy bet
MON channel s.

., MON faul't code 0002: Rudder di ¢
and COM channel s.
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1.162FCPC 1 shop analysi s

Th e FCPC1 of t he occurrence f
LA2K2B10O0 BH0i0aDI0 2K20668@6mwa s sent to Ai
for afddley spibso.por med t haobventNMaMdt e st

(nowl ati l enm&mprt ember 7, das0@edc.i &Ali r b
investigadfi onheepPpOCBEpLt embelFoBi, Nn020
are suamndartyhe ANfVM hetraepor t

Conclusion/ Actions decided: Thi
and just requires to be cleaned
the time of the triple PRIM fau

Unit history

07.02.2005: TROUBLE SHOOTING DATBOM: 1200,
MON: 00004 Power supply MON replaced by OEM.
19.02.2019: F/CTL PRIM 1 FAULJ COM FUSEMODULE
REPLACED reported by EVA.

NVM data downl oad

There were 2 fault messagéabest or ed

shows:
., O0OO0OERROR: date 14/-3Jumd 2IO20SAG 200
., OOOBRROR: MalyAa®14H20F0ahul t SAO.
SLRU special investigation report (linked to APS5

‘Thifsames svaage recorded 1 month before the event,
i ncident.
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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 1D : DH
FCPC N.: I COUPCOUP : 5 TASK : 12 TIME : 0ACS84D1h (6023.89hr)
A/CID:B.q83p2 PHASE:8  FLIGHT TIME : 0(4BA72D% (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 :000lh - TRRI : B80Oh

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 : 08:30:1¢ JEMP : +43.0C PWR CUT:320 ID:DH
FCPC N.: 1 COUPCOUP : T TASK : 12 TIME : 01F0960%h (1084.81hr)
A/CID:B.g83p2 PHASE:4  FLIGHT TIME : 00ESED68h (502.28hr)

VFCPC344  : 000180h - VECPC346  : 000000h - VFCPC347  : 008000h
CPU_STS_ L1 :0004h - QATL STS :0000h -QATI CTR W :00081EOBh
CPU_STS L2 :1350h - QAT2 STS :0000h -QAT2 CTR W :00001EQFh
DSPI_STS L2 : 0840h - DSP1 _INFO :0001h - TRRI : B80Oh
DSP2_STS L2 : 0040h - DSP2 INFO :0001h -SEU_CPU :00000000h
INFO_1/2/3 : 0000h / 0000h / 0000h - SEU_DSP  : 00000000h

Figure 1.161 FCPC1 NVM Error data
1.17 Organizational and Management Information

1. 17. 1 A330 FIl ingManCalew Operat.

The version of A330 flight crew operatig manual (FCOM) of
occurrence flighat the time of occurrenaeas issued on April 182020

Some relevanparagraphsvith this occurrencare shown as below:
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Autobrake panel

The function, usage, timing and expected performance of the automatic
brake panehre describéin FCOM/Aircraft System/Landing Gear/Brakes
and Antiskid/Control and Indications.

AUTO/BRK
LO MED MAX

DECEL ||| DECEL

(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 fo predetermined rate. {In LO or
MED : 80 % of the selected rate ; in MAX : 2.65 m/s? (8.7 fi/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 fo 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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Manual Landing

The timing, procedures, techniques, and cautions of Manual Landing
are described in FCOM/Procedure/Normal Procedure/Standard Operating
Procedure/Landing /Manual Landing.

.’.i:’,-'-')CHlNA AIRLINES i+ PROCEDURES
NORMAL PROCEDURES
A330-300
FLIGHT CREW 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 approxlmately 40 ft:

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

ATTITUDE... correee e seenssseenesssnesssssssssesseeasssesseeseneeesees MIOMNITOR PM
THRUST Ievers ..IDLE PF
If autothrust is engaged it automa ncaa‘l'y d:sconnecrs when fhe pfiof sets aH thrust levers to 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-0D012004.0001001 / 08 OCT 18
AT TOUCHDOWN
DEROTATION.....cco v sissssesssisssssssssssssssssssssesssssseeess INITIATE | PF

- Lower the nasewheel without undue delay.
- The PM continues to monitor the affitude.

ALL REVERSER LEVERS.......c.cccoseemereereesnerscneeneneene. 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 touchdown

- An unexpected tailwind.

A small pitch up may occur during thrust reversers deployment before nose landing gear
{ouchdown. 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- 080OCT 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

73



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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Standard Call Out

The timing and standard terminology used in differentasibns after
landing are explained in FCOMYocedure/Normal Procedure/Standard

Operating Procedure/Standard Call Out/Summary for Each Phase.

SEPCHINA 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
21100 ft above DH/DA/MDAMDA+50' "ONE HUNDRED ABOVE"#
"CHECKED"
s:Visual references at "MINIMUM®2
DH/DAMDAMDA+50' *CONTINUE®
:No visual references at "MINIMUM®=
DH/DA/MDAMDA+50" "GO AROUND - FLAPS"
® :::For Automatic Landing:
Between 50 ft and 40 ft RA "FLARE™ ™
Check FLARE on FMA (If Autopilot Malfunction)
‘NO FLARE"
(If Autopilot Malfunction)
"GO AROUND - FLAPS"
At touchdown "ROLL ouT""
Check ROLL OUT on FMA
::After fouchdown
Ground spoilers extended "SPOILERS"*
REVonED "REVERSE GREEN""
Deceleration "DECEL"™
Continued on the following page
CAL A330-300 FLEET PRO-NOR-SOP-20 P 11/14
FCOM —J- 05 SEP 19

75



&2 CHINA AIRLINES %) 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"

1 Crew awareness, crew should now keep RA in scan fo landing.

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

3 i Al alfitude callouts are referenced to barometric altimeter indications.

4 i 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 alfitude at which it is permissible to revert fo
higher IMC approach minimums or to correct system malfunctions prior fo landing.

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

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

i

7) 5555 This callout is for Alert Height remind only, radio altimeter setting is not required.
8 1:Check Capability.

- CATII:

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

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

‘CAT Il DUAL"

@ i These callouts are based on equipment, not on visual reference.
(1) 2 If FLARE is not displayed on the FMA, call “NO FLARE".

(1) i lf ROLL OUT s not displayed on the FMA, call "NO ROLL OUT".
(12} [f 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
appropriafe.

(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 Speeds Definitions

Several speed definitions related to landing performance calculations
aredescribed in FCOM7erformanc€EFB)YLanding/Landing Seeds and
Distances Definitiong/anding Speeds

{E2CHINA AIRLINES 5 PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT GREW 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 V851G 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

The definition of three different landing distances of RLD/LD/FLD
are described in FCOMErforman&e EFBy /Landing/Landing $eeds and
Distances Definitions/Landing Distances Definitions

JE47 CHINA AIRLINES %) PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT CREW LANDING SPEEDS AND DISTANCES DEFINITIONS
OPERATING MANUAL
LANDING DISTANCES DEFINITIONS

Ident.: EFB-LDG-20-00022782.0001001 / 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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PERFORMANCE (EFB)
LANDING

.
o5 CHINA AIRLINES %

A330-300
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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Runway Condition

The definition of dry, wet and contaminated runway and the landing
performance calculatioare described in FCOM/Performanté&FBy

/Landing/Runway Condition.

PERFORMANCE (EFB)

SEPCHINA AIRLINES %)
LANDING

A330:300
FLIGHT CREW RUNWAY CONDITIONS

OPERATING MANUAL

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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PERFORMANCE (EFB)

T
S5 CHINA AIRLINES %)

LANDING
A330.-300
FLIGHT GREW RUNWAY CONDITIONS
OPERATING MANUAL

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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PERFORMANCE (EFB)

W47 CHINA AIRLINES )

LANDING
A330-300
FLIGHT CREW RUNWAY CONDITIONS
OPERATING MANUAL

- 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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PERFORMANCE (EFB)

W47 CHINA AIRLINES %)

LANDING
A330:-300
FLIGHT CREW RUNWAY CONDITIONS
OPERATING MANUAL

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

83



4% CHINA AIRLINES )

A330-300
FLIGHT CREW
OPERATING MANUAL

PERFORMANCE (EFB)
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:

84
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Dispatch Requirements

In FCOM/Performanc® EFBy /LandingDispatch Requirementg
explairs how to calculate the RLD for dispatch and crosscheck tHaghrt
landing performance distance.

8% CHINA AIRLINES %) PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT CREW DISPATCH REQUIREMENTS
OPERATING MANUAL
GENERAL

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 instrument
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 18
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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PERFORMANCE (EFB)

ST CHINA AIRLINES 5

LANDING
A330.300
FLIGHT CREW DISPATCH REQUIREMENTS
OPERATING MANUAL

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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In-Flight Performance Assessment

The calculatioomethod and relevant consideration eflight landing
performance computation are described in FCPa&ffiormanc® EFBy
/LandingIn-Flight Performance Assessment

&2 CHINA AIRLINES 5 PERFORMANCE (EFB)
LANDING
A330-300
FLIGHT CREW IN-FLIGHT PERFORMANCE ASSESSMENT
OPERATING MANUAL
GENERAL

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 fo EFB-LDG-20 Landing Distances
Definitions.
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LANDING
A330-300
FLIGHT CREW IN-FLIGHT PERFORMANCE ASSESSMENT
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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LDG INHIBIT

The flight phaseofce LDG | NHI BI To are descr

Aircraft System/Indication and Recording System/Indication on
EWD/Flight Phase

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
FCOM CtoD= 05 SEP 19
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AIRCRAFT SYSTEMS
INDICATING/RECORDING SYSTEMS

&8 CHINA AIRLINES 3

A330-300

FLIGHT CREW INDICATIONS ON EWD
OPERATING MANUAL
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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
FCOM «D 05 SEP 19
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1. 17 2 ilgnht

RCSS ATIS information L.ORWY 10 280/3 260V320 70001
TSRA FEW1400 FEW CB1400 BKN2500 BKN5000 29/27 QNH 1®11
was used for landing performance computation with autobfakao

| an

ding

performance

cCompu

Runway conditiorfiGood. The Landing Distance was 7,117 feet and the

Factored Lading Distance was 8,185 fed¢he margin to the runway end
was 362 feet (Landing Distance Available [LDA] w&847ft), as shown

in Figure 1.171.

< My Flight

LANDING

B-18302 | A330-302

IN-FLIGHT

RCSS/TSA SONGSHAN

RWY 10

WIND “/ka 280/ 3)
OAT °C 29 (ISA +14)
ONH hPo 1011
RWY COND 5-Good
AICE ort

LW KL 343
LDG CONF CONF FULL (STD)
AIR COND On (STD)
APPR TYPE Normal (STD)
GA GRADIENT 2.5 (STD)
VPilot kit 0
LDG TECH MAN-A/THR on (STD)

BRK MODE LOwW

Figure 1.171 In-flight landing performance computation
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1.18 Additional Information

1. 18urmmary of I nterview

1. 188 ulmmMary of | capetaiaw with

Th
spec

| and

e PF stated that the company has
I al amnhu ptarhieb@an ¢t apt ain pPpéff @ammds t
i ng procedures. The flight CIl1 201

nor mal |, and the st&t 29 2o0f rome ZS5@€Dutt o

was
crew
and

reco

Be
appr
chec
qgual
The
used
of t
hi gh
prof

Th

nor mal as wel | . Before commencin
revieweddemar trierl eviamit e fpirreg s , di
examined the deferred defect | ogt

rdsnt @eomamae anomali es found.

fore reaching the descent point,
oach briefings by following the
ki ngThareat he&& Er r ofrE MMa nGaug ednee, nt c r ¢
i fi cati onst,, aeqgrupioprnie netn,v iarnodn nideens c e
communication with the ATC was al
on that day. The PF particularl
he glide sl ope, asking hisno t o pa
| i ght ed CFI T/ ALAR, stabl e appro
il es, etc. because nature of the

ere were no anomal i @andf appeodacth

phasMisen performing the totltepdowey "t

whi c
reve
did
t his

h was the standard callout, and

rser to its full positieeainramaftst

not decelerate and therer wAts no
ti meuyndheh®F the medium autobr a
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which should be effective upon the t
was oOobserved either.

Once the PF confirmed that the aut
the deceleration retdeatwabyveaepypl iseédwt
brake to its full max i mum. He then a
br apkeed aadd$ s obri ng the aircraft to a co

The PF recalled that the nose of t
of the r uonpwaiyngafanredd tshte headi ng was C
too close to the end Tdhfe tShoen grsthrawma yT of
advised them that the front wheel s ¢
from the end of the runway.

The flight crewtadwctidadt o requese
to the apron for safety reasons, whil
engines so that the tow tractor coul

The ECAM was checked on the way of
thendpfonnmia t6E@AM procedures wer
rmal | y. The company manual states
e flight path is higher than 400 f
der the condition of a oetablueesapp
mpl et ed, by engaging autopil ot ,

®® O 5 TS O O

T O ¢ &+ S5t

rforming a cross check.

The aircraft then stopped on the r
mai ntenance staff was there to troubl
| ogged tdheef eECCCASM i n t he TLB.

The PF trrextaliled firstiFpagehtofCoBCAI
Pr ot ec toigonnd Ltohset next page was PRI M1/
Regarding the c@plecdilogmadee PfF Isd radierdg

tended to be cdrcudratatoinse on the ca
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At that time, the ATI S showed 3 kn:
Il ncreasing the braking dalolwanwamae,t ot
calculate instead and set the autobr e
he got reportthef rvoins iAGTICl itthyatr educed t c
same ti me, h e aNasvoi graot si pobh@®y s(hhoawt e dt hae
change in wind direction and | earned
changed the aut ébodvw e dsiceuTnh € n ¢ a m d io mg
d stance calculated from the EFB (el ¢
to 6,000 feet, the factored | anding
15%, therefore, there should be quit

The PF recalled tich@pdewhlee PHMecal Iread
maki ng theAfttoachdowhir ming there was
di spl ay, he gstamtmoesd dtl e pawnldl tthheen t o
PFdi d not feel the deceleration rat
airfl ow, onnsr ntohes eoldbviom t he reverser
autobrake was mal functioning. Whil e
he noticed that the deceleration r at
the brake pedal al | the wagti s, f bhe
braking was exerciséddiildi acAgmdadeal | \
PF found that the deceleration rate
pedal fully @ntedpkead shepPMThe PF d
three FCIPLsl tAlb e eF GG afdai | ed, the rev
autobrake, and ground spoil er became

The PF shyadredap ltdhmitng condi ti ons ma

ti me of bbealbasdbhgheavy rain, but w
Af ter t he ftairleeed FLtPCishe same ti me,

retr,acdared it would have a significal
resulting in a very ineff iacipeontte ndteicael

Il nvoluntary disconnecti opacocfortdhen gA/tR
t he PF, both the PF and the PM did n
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not have done so this time either.

1. 1BSulmmary of | AROerview with

The day before the flight the Firs:

the daily roguainéeéy wedesheemal . He g
occurrence day, arrived at company af
Airport (RCSS) . The report ti me was

procedures to complete the2@klefglhitght
The entire flight to Pudong Airport

The FO wasmasi tbei pgl oPM) and the
pidfodtying (PF) from Puddhz) .baAlkl tpor eS:

task were all foll owftahd epreqced wn esx.,
and approach phases were all nor mal
during the period. The crew conduct ec

with SOP.

As for performance calcul ations, t
AT S changes significantdbwp, thkeeygy hanigek
They considered t he tail wi nd for
calculated the | anding distance, set
the runway |l ength Wwascawmi tsallled yamndantd
did the double check afterward.

During the approach, the ATC infor
2,500 meter (from 7000 meters) and t
captain decided to set PFhe natutraolt ke

should monitor the spoilers after t
normally and the flight conditions m
| anding. The FO checked spoilers ext

fispodtlreendt hrseattention to monitor i

FO observed the rever sernrsewa&oeeenot a
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again, and continued to monitor it bt
The PF asked FO if auwmtalkrakd hwasauwor

found that the indicator was off an
| mmedi ately applied manual brake aft.
the brake. The FO step on the brakes
he feldetbdlaer aheon was sl ow. The FO c
until the plane stopped near the end
the situation, they decided to reque
to the bay, and tdhiemes haydsthhme aiomwar :
to the bay.

As the PM recall ed, durinsg the ap
captain did emphasize thehgpotiid@ect ad
thetig@l | out the status of oewm.i |l er
After touchdown, the FO diikpoad esi X
but no "reverser" heamp éraerdealt seefctee rt ot h
remi nd ttahcda itRiHaet er dv e easoMmOctah é ed t wi cC¢
becautsheothgehtdimddate t PV ate the reverser.
already ,dsmemec hhma rgihda h Hbebrfearti el wi rbeo.t h  f ou
that the aut olsraahkee PJIH du sneodt mmaonruka, | br

the PM help to step on the brake.

Theni s gsboneifmomlgedi ng the ECAM syst el
one ZULU arrival, | andi ng on runway
performance data calcul ati-onsi bitlhiet ya
had beéonol Howeng the training manual

The PF and theanEBEMngi gernfher mance
foll owing the data provided by the A
performance data of operation,. The F
cal cul ation for setting autobrake to

Byt he t iMnehetlhpeedP t o step on the bra
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pressure was normal, but the decel er .
al so c&klelne®drdabnese he wanted to make

was kept on the centsee]inet ©Ooti hgt he
the PM to apply the brake, the PM on
not put any pressure on it.

1.182Manuf ackuaeral ysis and conclusi on

Air bus provi dedwiatnha |l ryesli ast erde ptoa tt hr e
at touacmhe lrowanr y. 1Phee2i@R2 Lt e experience,

analysis and conclusion are quoted a
|l mervice experience

Foll owing the occurr-seaecei cédi ekperit
and confirmed that no ot hemt thraidplbe emltF
reported on A330/A340 aircraft f ami
A330/ A340 fleet fitted with electric
of FIight Cycles and 44e3 vimckl dana o
April 2020) .

Il n addniduongl Ao revi ewed the 2 year

data available within its Skywise o
around half of the total Ai rbus fl eet
f ound.

Root cause anal ysi s:

The DFDR anaigbisghkhi damptalbnor mal

5Chimiarl i nes, A313®B O0MSN6®G7s, oB 3 PRI M air busuchdown, 1
Report, Reference: W 420.1097/20, date: 12 Februa
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flight contrioml psaurtfiaaudsa,r aorfd t he r ud
was consistent with thEPQCIu daxa mipreatail
confir med &6t hhaar divhaer eu nwats NF F, and t he
oft he eventPRI M software specificati
understand what coawnl dunbdeuet her i gger ¢ @
COM/ MON moni toring on the rudder, at

At touchdown, a flight to ground t
c ontarwsl. ISpe dihfei oyalwl yaxfiesr, i n fl i ght n
order Is filtered, whedears peaeadaglr oame
unfiltered. Therefore, at the flight
will |l inearly c¢hgahntg el afw otno tthhee fuinlftielrte
I n both COMa&n®ON. As depicted bel ow
before touchdown, foet weed bypuplkdawr
detection of ground condi tdiofnf ebrye nbcoet
bet weOdvh &C MON rudder orders during t

asynchbemwesenn both channel s.
This difference in COM & MON rudde

-The value of :the Bsghehr dmiesmsync
hi gher thfeodi d fereaardad

-The dynamic oft o hgee meurdadteer tohred elri g h

rudder obredeirnweiratldd .at ground | mpact

Foll owing the review done on the
i denti fied that:

-l f the asynchronism itn mene fP RIoM cw
then theref waisng@l a BRIM fault at tou

with a rudder paetdatlh eo rgdreoru nidn vterrasn soint i
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-Shoul d the asynchronism be high <
again combirmnned ewbtptkalral i nver si on at

transition, therefwastaati sbuochdowhnp
Concl usi on

On 14th of June 2020, t He83A230 M
operated by China Airlines (CAL) exp
Control Prpiumanry Cd&ECPCs) at touchdowl
Tai peli Songshan airport. The aircraf

Secondary Computers (FCSCs), in flig

As a consequence of theltlhrsee oFCR(
I ndepdma&kning system padeype mtyent nt heande
ground spoilers were cancell ed, resu
Moreover, the autobrake system was |
wit h-shkind) was avail abdieng ag@R,ri nge t

applied maxi mum manual braking to st

The root cause of this event was de
of the rudder order COM/ MON monitori
The robustness of t ovedmomi ttdrei nfgu t wi
FCPC standards. Meanwhi | e, rel evant

reminded to all affected operators.
1.185equence of Events

Tabl el 1p.rleBsent s t he sequence of eve
whi ch iost lbeasiemdf oirmae¢ n winews, ATC tran:
transcripts, and FDR dat a.
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Table 1.181 CI202 Sequence of Events

Local Time Events Source(s)
1625 Cl202tooko f f from Shanghai Pu FDR
1647:50 Cl1202 changed cruising altitude (FL 320) FDR
1658:53 Flight crewradio contacted with North sector of Taipei ATC
Area Control Center
1653 Flight crewperformed descent preparation and the appy  CVR
| briefing.
1700 A/C in-flight landing performance analysis sainway interview
condition wet/good
1713:15 A/C started dscending altitude FDR
1725:46 Flight crewradio contacted with Taipei Approach Contr¢  ATC
Tower, and received QNH sy 100 mbar of runway 10 of
Songshan airport.
1740:37 The Captain recognized raining condition near Songshi CVR
| airport.
1740:44 CAM-1 songshan is rainy too request weather
1741:36 Flight crewdiscussed light tmdershovers CVR
| CAM-1 ( Pigi)rainyo
1741:38 CAM-2 ( P Nghtdhunder shower raii
1741:45 Flight crewreceived an ILS approach clearance for runy CVR
10 of Songshan airport
1743:21 At altitude of 3,008 ft, Tower controller informed the CVR
airport ds dedtsa,500 nieters, gnd grevgled a
surface wind and QNH information félight crew.
frunwayone zero wind two four zero degrees seven kn
QNH one zero one two the visibility two thousand five hund
meters with light thunder storm and rain continue appr@ach
1743:50 Tower controller issued a landing clearance, and provig CVR
surface wind250 degrees 9 knots.
frunway one zero wind two five zero degrees niner kno
caution tailwinds clear to land
1744:28 Flight crewstarted to pgorm landing checklists. CVR
fiautothrust, autobrake medium, landing no lblue
1744:37 Flightcrewc hanged autobrake seg CVR

AMEDO
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1744:43 Flight crewfinished landing checklists, no ECAM fault | CVR/FDR
message. interview
1745:41 Tower controller provided surface wind and QNH CVR
information
fiwind two five zero degrees one zero kmaistion tail
1745:47. PF requested PNwipers could be faster it would be all CVR
righto
1745:58 CAM-2 oKay approach light ahead CVR
PF disengaged the auto pilot
FDR recording RA 773 ft, CAS 133 kt, GS 148 kt, wino FDR
272 degrees 11 kt.
1746:41 PM reminded PF to maintain the runway centerline. CVR
CAM-2 center lin®
1746:47.7 EGPWS autocalb ut sfiftydn d o CVR
FDR recording CAS 142 kt, GS 152 kt, wind 240 degre, FDR
1746:49 CI1202 derotation operation FDR
| FDRrecordingi RA from 34 ft descend to 3 ft; continuin
1746:53 | left-rudder pedal input between 3 degrees to 16 ésgre
At RA 15 FT, both engine throttle levers were @ne t
position
1746:54 Cl202 first touched awn of main landing gear; after 1.5 FDR
1746:55 | later, second touched down. CVR
PM cal Ispitkdout o
PF respoded ocheclo
1746:58 FCPC 1, 2, 3 FAULT FDR
1746:59 Ground spoilers did not deployed; autobrake did not
activated CVR
P Moevers®
P Fié autobrake oa
1747:01 P Fié autobrake oa CVR
| P M autobrake not activated
1747:02 both engi ne t he308t tdleegosittmevs¢ FDR
both engine thrust reversers were not deployed
1747:04 P Fmanual braké CVR
FDR recording GS 134 kt FDR
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1747:07 P M oeverse no green CVR
| P F @heck quickly help me brake help me brake
1747:08 PF intervi ewappiedftlbreke,e d t I interview
deceleration is very abnorntal
1747:22 Y single chimg CVR
FDR recording GS 81kt FDR
1747:37 PM reported to the tower controller CVR
| CAM-2 dynasty two zero two step stop on runway interview
1747:56 CAM-2 dynasty two zero two stop on the runway we n¢
tow caio
CAM-2 affirmative uh we need a tow car and we stop ¢@
therunwayo
Nose wheel was located at 9.1 metessn the end of
runway 10.
1748:32 PF informed the tower controller ATC
CAM-10uh we just uh due t o CVR

condition we just stopnd of the runway now we thinke uh no
able uh vacate runway by ol
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Chapter 2

2.1 General

The occurceeaeee eddhrioshhaf valid air ma
and medi cal ceerxtainfisnsaatéidosnby t he Ci vi l
Admi ni s(tGAXKpioma T he qualification of
| ssTuhreer e was no abnopmhotainndgnagntrac
records related to this odduagrheiwmc e .
wer e nwirtn@idn hour s before the occurr
evidence indicatinghtmewperiofmaenee
medi cal , drugs, and al cohol factors

The weather condition atocSoamgemharr
wawi t hin the | imits of the occurrence
occurrence ifd ilghaonli twsawsi nwgi tihssue s wi | |
this ,chapter

- Ai rworthiness/ flight control Sys
- FCPC failure analysis

- Stabl e approach and manual | andin
- Factored | anding distance margin
- Long | anding additional ri sk

Runway condaiirtploanrse achelcel er ati on p-

2.2 Airworthiness and Flight Control System

A reviagwchfnitcha@T LidBo)gl Wedler red defec
of the occurrence aircraft I ndi cat ec
under the mini fuMiE,Le gu i pleedf metcrt lsidswh en
flight was di spatched f r 8 monmmPtuhdso n g
mai nt en anbceef orreec otrhdesh ece uwaenoge anomal

A review of the occurrencéAbBapypyacraft'’
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technicéblul setvinee ( SBs) i ndi cated tha
with applicable standards.

The FDR, CVR, TLB and PFR indicat
touchdown and ground spoilers, autob
properly during | aondsngreoldli scilibksegedéd

Accor dihreg TtLdBBanm e cPFR,pothdtcedc t s 1 ncl u
MUTO BRK | NOP AFTO ,TGMRCHRENOWMULT (I NC
AFT LDG TOUGHFDOWN PRI M 1, 2 & 3 F
LANDIoONMGAF/ CTL DI REYCPIRAQATAWyOAHT Da ./

Theummamgi of enance act idbafsagteddlolroned,

Reported AILT@cBRK | NOP
Mai ntenaneRf acmednBr ake BySTEemtme€ont

result nor mal

Reported THRf eREtV FAULT (1 NOP) .
Mai nt enanRegxleaatt FGRC1 and Operation
| and CAT I 11 capability test nor mi

Reported/ B®fRdat 1y PfRA M t% PfRd M t3
faah®/ CTL DI RECT LAW

Mai nt enanReeplaaccteidonFCPC1 and Operat|
| and CAT I Il Inocaywdhbhil ity test

Above menti orced amai mheaenauwmtda kcrad keed t
system iAscapdmag .-40D DAOMMt 82 ar m and
engahe automati drebBdBKEIJug rmed &,wot ser
f | i-cgohntt r ol pri mary compdaeesd 6 RCRGsi)
reqgui rtreemeanut, o b r abkeen gcanudedd t motal 4 ul3t FCP
at touchdown
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The maintenance actiionndifcoart etdh rtuhsatt
reversehane ys¥Feenedheoml oy ment ori ginat e
FCPC' sAcfcaouldti.ng t o7 0FOQCOM RITC@ uati on |
t hrust dregeVerysnem:t( 1@ree uiFXeEcEhGnnel t hat
operates with iIits assoégikmtedft hoot gt
signal from atantdbasstoheve&Caibghal fr
the flight controFCpPICiIEEEAOPUEO Mphut ee
FCPICeifnagidl t he thrust reverses could n

Regarding the ground spoilé&bs not
FCOM RYFI0-20,t o egteundd asuptooimaetisclad 1 d/i ng
reqgu(iigeosund spoi,|l éaRd drhe usitmadckder s a
(ot h main handitnguglkad sgrebRddatRevi
ground spoiler handle was a&arntmddvieef o
r edeadro 1 dI| ea tlp704s6i(3t5 soendbxe f b o @ ¢ h)d o winhh e
occurrence air cergafotunax pterrainesnicteido nz g i
1746: 55. 5 TshefpMomcceal V it p adudte | andi ng
(1746:55. 1)FDRCcdhmda ag rnagu ido asea ielaedr
17466b®t5 ground spoil ers snetpreadcitte d nan
after Ac/idAmr:dbi’ng 88 AAMM Rrfowsc@ns pei | e
activated idvaanlhled @PCc ursr enk,e2 ,adi,rr a
gradumpoil ers sinceataltloBc FCPWrsE wer e

To clarify the failure sequence of
a reviklPRv wwdsadone.i nKIDE @P£tlag FCPC2, a
FCPC3 faulted at #Thessamernibggimeixmad 7 4 ¢
becausecoheing freqeadnsd @OF FLRLlse ap«

seconds) which means that al/l FCPCs
FCPCs were still Bryorlnaolk)i ngnd hle7 4F6DR5 ¢
S FADEEul |l Authority Digital Engine Control

7LGCIWanding Gear Control Interface Unit
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fici de st foak slpe fkte rwalsl not i c ecdo uatd 1b7e4 6 :
t he otfi mmastehaoget fobm FCdoG ttoh eF GQDD.v e
I nfor nag | P@HAQS d abéted at 1746:56. 25
mastentr ol to ACSQGQowBFableggaaZzmeleatodd etv
FCPCs, ground spoilers, autobrake, a

Table 2.21 Sequence dfeyevents

Sequence| Time Events

1 1746:54.0 | Main gear touchdown, aircraft iground
mode

1746:55.0 | Aircraft went toair mode

3 1746:55.5 | Aircraft back toground mode till aircraft fully
stop

1746:56.25| FDR recorded dataCPCY FCPC¥ FCPC3
faulted at 1746:58. After analysis, the mg
precise time for 3 FCPCs fault is 1746:56.
5 1746:57 Ground spoiledisarmed

Autobrakefault

The FDR data shows flighaw changed fron

nOoo t oflighfi doatrol (changed fron
FCPCL controlled normal law to FCSO

controlled direct law).

6 1747 Thrust reversers INOP.

According diadcF&tPCe opDRest and FCPC c

pl e r ast ea isse cdo ntdi.me
The time of Thrust reverser system failure is r
10¢



after FCPClhe afilliegdhht contr ol system |
then t o nFGRQ3uAMtcer tald8l FEPCesretbée f|

contr ol is transferred to FCSC, and
FCSC1. The flight ecomtfirgdunr lendogrinca Iwilld
direct Unawr Itdsedifdegtht gsamstriolll s ul
controll aldlhtkeo!| Ihowievgr pr ot ewttir@ensoof

| onger pirgphvi dedt e hof attack (AOA) p
protectiothe priotcadctatdomft ubankspanegd e p |
protection. Thesrfelaicghadctcloynd irrod tsa rtf lna
sideandckudder pedal Il nput . sBetclaais e
groundwepei camuc e Inilgetdharucsierep,ub denot
depl oyed, and autobrake system coul d
of the aircraft depends on the pil ot

|l n summaaosg/gutdber ake, ground spoil er
duringrbahdiwepgtto3aFCPCs faultad at 1t
3 of FCPC faultedwads heed dmfgimg lnromdnta t ¢
|l aw to direct | aw.wdhecdt@ilgthki rceontt r ol
| gwowetvlee decel esrnatcilurdi ®1gs tge o utnldr wspto
reversers and autobrake could not b e
ailrceadmnedt he mahwoal braking.

2.3 FCPC Failure Analysis

Tof i gut Beopt obaallle tchafueses WEBEC1
was sent to the Airbus for testing. T
Theench testFGPiWavea ftawltt found (NFF
coodccurreasbewt| 54Dt Aidrhkeu S Ax p Inaii rc a
t hat certainnoctondobhf onm &Gtdo prtohger a MCF
specifications and trhamgdewaddreo ffaaid ltt

After rtehceeiivinfngr mati on r efiS@#At®ed t o

from Airbus. I nvestigation team | ear.
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SAO fault .

Ea c h FCPC has two channel s: C 0 mmze
monitor channel (GMONPDM Theoawmtmpaleat
si gnalesl etcot rtoh en ycdbrna wloihmo vsee rtvhee contr ol
the appropriate position ChG@)s.edTlmea

MON channel also computed the approp
compar ed wihteh rtehseBl&dtGdM channel s receiv
and perform the same calculation in
(COM channel, MON bbaannddalg)ht c ccnopnu tr eos
cyclically and compare tdHdef bedfpnotede
c al c uoluattpeudt signal of t hteo It emqga ndclieaen n e
FCPC faul't wi | | be triggered. The t
mechani cgaltleyd segpda woi pantdepeodentTléo
each channel , the COM and the MON cl
they are powered on. Due to the tole

there i ff ebecnyece iwibtehhwengre h@GaM el and
MON chHanmheen performing the siasme t as
called asynchroni s m.

Asyncibmoskestween COM and MON chann

nor mal conditions and generally doe
speci al circumstances suclhlcoandbi aed/ gr
with rudder pedal i nversion, the rud:«

MONc hanoelulbdal ncrdaaaddldhe cal cul antaeyd di f f
exceed the programmedi poesaucthh neess A b
the octurgéancedggecaunrd changed from air
mode twice in a showitt hp etrhpee draniqlfd tetri me
(|l ateralbeicogt nduw)a rntgedai r/ grAd untdhitsr ar
moment the | ater alf Icilogphttrtod drSchemd niga v

This | aw, endghaigsed uonnc tgiroonunidn,creases yaw efficiency
ground. I't is inhibited in flight.
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asynchdoht scnoeunlclenbeeased and exceedi
progr ammatdiuben mio cont rAoilr bluasw ccohnafnigri nmege
no other triple PRI'M fault at t ouch
A330/ A340 aircraft family since entr
fitted with electrical rfu dHleirg hhta sC yaccl
and 44.3 milliosserefcEl dght HoomsApT

According to the Airbus root <cause
t he r e dhe aineraft experienced the quasnultaneous failure of
the 3 flight control primey computers (FCPC or PRIMYe:

(1) The asynchronism of t deartimrgee F
t ouchdown

(2) When t he atihrec rlaaftte rtaolu cchodnotwno,l |
flilggwt (t he rudder order is filte
oder is unfiltered).

(3Rudderi ppvihplus éh nd rde lwe &aeeadbbor bg
periodtoluacé$eotwn

When the rudder order difference b
the monitonihreg FtCHPrCels woll d, be f aul t ed.
flight control wil |l tsreagnudefyecre etsa ghmC RQ@:
FCSC finalloy tbhek fbwveght control . Ai
confirmed that a single FCPCemay f &
occurrence flight.

Accortwdédingbus analysis report provi (
(1. 1Mi.r2hus r exsieewect ei tex piemi ence, and
ot her triple PRI'M faul't at touchdo\
A330/ A340 ai rcer a&fntt rfya minltyo siem vi ce. T
fitted with edecumdBlcadtlted uddenshas$ FI

and 44.3 milliosereicEl dghta Afoems Apr
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t hi s ocAciurrbruesnchea,s i ssued Opes@lblar | nf
No.999. 0054/ 20 (reference Appendix 4
A330/ 340 operators ofanmndliwvsiscnagatt
t heompamiyoascti ve ss a(fFeGRC ascafitomar e en
schedul e) , as detailed in 4. 2.

2.4 Stable approach and manual landing

During descet) thelandinggear was down and locked ladrometric
altitude3,376 fegt ground spoilers were last armed at@0ft; flap FULL
position was selected abarometric altitude 1,928 feet. Landing
c onf i gwas @mpletech beforg500 feet AAL. Below 1000 RA of
the approach, maximum destewrtical speed wasl,024 ft/min at RA
495 feet, maximum glide slope deviation was 0.71 dot at RA 203 feet,
maximum localizer deviation wasl®h dot at RA 93 feet, approla eed
was between 129.5~143kts, actual N1 were more than 40 % for both
engines. During approach, the aircraft is in the desired landing
configuration; and airspeed, not more than target speed(133kts) +15kt and
not less than VREF/ VLS; and Maximum sirdte less than,200ft/min;
and agines spooled up; and the flight path was less than 1 dot deflection
on the localizer and glideslope. Theo u ¢ hdbwnwpaoint was within the
touchdown zone, TDZ. All flight parameters were satisfied by stable
approach créria that are defined in FCOM.

The aircraft's main landing gears touched runway 10 at 1746:54 with
a ground speed of 147kts and ground spostast toextend The PM
called outod spoiler® right away. At 1746:57, 3 seconds after touchdown,
both thrust regrsers levers were selected to the IDLE position. At 1746:5
all ground spoiler, thrust e v ¢ andaetobrakesystem were inoperative.
At 1746:59 thePM calledbreversétrying to remindthe PF to apply thrust
reverser( PM di dnot notice PF aAitrldda&dy app
59.2,thePF asked twicé a u t oidon"&gkoend speed was 1HKts), and
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the PM immediately replied, dutobrakeis noton'. At 1747:00, thrust
reverser levers were set to MAX RENe PF feltalmost no deceleration

rate (ground speed 134kts), at 1747:04.6, he called out "manual brake" and
stepped on the full brake pedal while the ni@s®ling gearair/ground
switch stillbouncingbetweerair/ground mode

On 1747:07 CVRthePM calleddreverseno gree and next second
thePF caledout " quickly help me brake help me braké&. The normal
brake pressure wag to 576psi with full brake pedal from both pilot
longitudinal acceleration was on#9.14g. The PF realled that "manual
brake wasused and the deceleration rate was significantly abnormal” in
interview. At 1747:24,speed about 70kts, longitudinal acceleration
0.285¢, thrusteverswere kept in MAXREYV position till aircraft fully
stopped but reversers function was inoperatheeording to pilots actions,
the manual landingprocedureof FCOM SOP were followed by pilots for
flare, touchdown and roll out till aircraft was came to fully stop. During
the landing roll, the crew kept good interaction and high situation
awareness based tinePF60s response to dtheel er at
PM's callous of relevant abnormal system status.

2.5 Factored Landing Distance Margin analysis

To discuss relevant landing distance issues of occurrence flight, the
investigation team used the Airbus Flystmanway performance analysis
software It was based on the same landing weight, without the use of thrust
reversers, same landing runway 10 in RCSS as the occurrence flight and
changed the different malfuncticenjtobrakenode, runway condition, and
t a i htalcheck the remaining runway distance. The results are shown in
Table 2.51.

Factored Landing distance (7kts tail wind) wak3@feet for landing
weight 343,000Ibs with ground spoiler function normal, no reversers

and maximunma n brakle, Flap FULLnN runway condition GOOD
11¢



Factored Landingl i s t (&kis taikwind) was 87 feet for landing
weight 343,000Ibs with ground spoiler function normal, no reversers,
MED autobrakeFlap FULL in runway condition GOOD.

Factored Landing distance (7kts taihd) was §&75feet for landing
weight 343,000lbsv i tPRIM1+PRIM2+PRIM3 Fault (all ground
spoiler,autobrakereversers inoperative) and maximum manual brake,
Flap 3 in runway condition GOOD. Factored Landing margin of RCSS
runway 10 (LDA 8,547 feet) welk/2 feet to runway end.

Factored Landing distance (10kts tail wind) Wwagondrunway length

for landing weight 343,000lbs with PRIM1+PRIM2+PRIM3 Fault (all
ground spoilerautobrakereverser inoperative) and maximum manual
brake, Flap 3 in runway conditn GOOD. Factored Landing margin
of RCSS runway 10 (LDA 8,547 feet) wslsort379 feet.

Factored Landing distance (10kts tail wind) Wwagondrunway length

for landing weight 343,000Ilbs with all ground spoiler inoperative, no
reversers and maximum manubftake, Flap FULL in runway
condition GOOD. Factored Landing margin of RCSS runway 10 (LDA
8,547 feet) washort158 feet.

According to table 28, factoreddanding distance will increase about
2,000 feet with maximum manual brake, comparing
PRIM1+PRIM2+PRM3 Fault comparedio normal landing, in runway
braking GOOD condition. Factoréanding margin was 172 feet to runway
end with a 7kts tailwind. When wind increasirmga maximum of 10kts,
Factored&nding margin was 37¢hortfeet. When all ground spoiléault
with flap full landing in 10 kts tailwind was calculated, with lower
approach speed, Factored Landing margin shast158 feet.
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Table2.51 Factored Landing margin with differestenarios

LDG SystlEng/Br aklRWY| TailConifLDG Factg FLD

Wt |l noJ]RevMode Con|wi n Dis|] LDG |[Mar Yi

k LB k t Di st

343 norm no{manu goo| 7 CONF | 5, 3 6, 18 2, 36
FULL

343 norm no| MED| goo| 7 CONF | 5, 9 6, 78 1, 78§
FULL

3433FCH no|manu goo| 7 CONF | 7, 2 8, 37 172
3

3433FCH no{manu goo| 10| CONF |7, 67 8,92 379
3

343 All] nofmanu goo| 10| CONF| 7,65 8, 70/ -158

From Table 2.581, under normal conditions, even without thrust
reverser, whether it is automatic or manual braking, the factored runway
distance margin exceeds 1,700 féeb w e ,\oree all three FCPCs failed
and the maximum manual brake applied with teith’7 kts, the factored
runway distance is only 172 feet. For the occurrence flight, the actual
runway distance remaining was 30 feet which was less than théatadcu
value (172 feet). This coulole due tothe actual tailwind is stronger, the
actual runway surface condition is worse than the calculated preset value,
and the maximum manual brake cannot be activated immediately (pilot
needs time to respond) after main landing gear touchddmater the same
circumstances, if the tailwind reaches 10kts, léngth of the runway is
insufficient.

In summary, the aircraft o n d of the azaurrence flight was normal
before landing, there was no problem with the runway performance
analysis used by the pilot, anlete was enough runway remaining
according to the calculation results. In the occurrence flight of three FCPC
failures, the actual remaining runway distance (30 feet margin) was shorter

L FLDMar gviatshe di stance between factored |l anding dist
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than the calculated value (172 feet margin), possibly due to tailwinds
runway conditions and the pilots nesgsponsdéime torealize the situation
to apply manual brad these factors might increase the stopping distance.

2.6 Long landing additional risk

In occurrence flight, because of neither MEL item nor ECAM alert
that afects the landing performance was taking account irniBligint
Landing Distance computation. And 3 FCPE@refailed at touchdown,
pilots having no clue to prepare in advance, maximum manual braking was
not possible to be initiated immediately after maimrgeouchdown as
described in SOP.

At 1746:48, the aircraft crossing runway 10 threshold with RA 46 feet.
6 seconds later, at 1746:54, aircraft touch down at about 1,470 feet from
the runway threshold. At 17%5.5, the aircraft second touchdown at about
1,840 feet from the runway threshol®ilots checked ground spoilers,
thrust reversers anadutobrakeaccording to procedurédt 1747:02, 6.5
secors after the second touchdovinoth pilot checked and confirmed no
autobrake thethe manual brake was appliékhe maximum brake pedal
angle was reached at 1747:04. However, the aircraft was stopped about 30
feet just before the runway end.

In normal conditions, the pilot waseldomto initiate maximum
manual braking immediately afterhmein geajusttouchdown oquicker
than tle occurrencdight. If 3 FCPC failed at touchdown and air distance
was increasedtore500 feet or 000 feet due tdong flarelanding With
all other landing factorsas sameas the occurrence flighgven he
touchdown isstill within the TDZ (the first 00 ft or first 1/3 of the
runway), the aircraft might have overrun the runway.

Before the risk of 3 FCPCs faulistouchdowmot being completely

removed.andit is hardto avoid flight crew from making Bng landing
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the operatorshould consider setting more conservative dispatch or landing

r i comtrol measurefr landing atshort runways, tailwinds, and not dry

runway surfaces. Theperators should also ask Ipigots to compute the

landing performance with careful considerasenn d r ei nf or ce t h
situation awareness of the thieediused byonglanding to prevent aireift

from overrunning the runway

2.7Runway Conditions and Airplane Deceleration Performance

2.7.1Runway canditions

According to theameasfutremetnhies daedwr
onthird friction value of RWY 10/ 28
(Sedabl e 1 . lo@gitwipal sT hoep e s transverse
| ongi tudi nal sl ope changes of RWY
speci f iSed®a blo.elsO0.. 1( and Table 1.10. 3)

The cumul ative precipitation on RW
8. 8mm from surface obserwatdiuon,ngwhihe
occur AE@deeady diinghtr meunde®t st dhm an
occurrencaeacfdeimgghhte ocOGOVeRw t r anscri pt .

Summarryynwsaoeface friction, |l ongitu
sl opes, and |l ongitudinal sl ope chang
comply with the speci fifdatgil®oin g sChuarni r
Airport hwasvyumddrn, and the accumul at
10/ 28 was between 5.2 mm and 8.8 mm.

2.7.2Airplane Touchdown Points

According to Aeronauti cal | nf or mat
| anding distance available (LDA) of

8,541 feet. |l ts ai ming point mar Ki ng
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runway 10. I n accordance with FDR da
status of the main | anding gears are
of the occurrenbte flisght. oBaded gbn ¢
determine the touchdown points and |

At | ocal time of 1746:54, first to
i n which |l anding distance iIis about 1
10. 1. 5] asteecrondssecond touchdown point
which | anding distance is about 1, 84

10. Eight seconds after the first tol
touchdown point otfhddkheesangeaboui n3 who

from the threshold of runway 10. EIl e
poi ht main | andi ngarmgesecomndhet mwskedqgwn
di stance is about 4,100 feet from t
moment , tdel bhraaker ggeched a maxi mum of

2.7.3 Deceleration Performance

During the iateaetreed etwhatt htehdmre may
on the runway. | n drhaterctit of td eyaesr Mo mme
significantl| wadte ge ardienivhabyy pahvee ment , t
uses FDR data to analyze aircraft de
di stance and decel eration perfor manc
i n figured8akde®d on FDR-l1data&@deadestrgpte
f oolws :

When the occurrence flight pass ‘¢
runway 10. | t df rachi 60héeghttoange
Accor di ngaitno @tehmé gr o whned osctcautrer,enc
flight amnmdosk a&nds e7fc. 5 asbeocuotn dils, 4t700 tfr
and 840 feet respectivel vy, wi t h
runway 10.

Accordnoge a@edrgr ot hac csutrarteennce f | i
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took 12.5 seconds and 15.5 secon
and 4,100 ft respectivetynwawyth r
10.

Bet ween th region of 4,300 feet
decel er ati n perforwamaeed of occur

Bet ween th region of 6,400 feet

o ® o @

decel erat. i n perforwsbret efip@fmroccur
a nfine d iou m

Bet ween the region of 7,300 feet
decel eration perfor mwscebedfwe ®m C |
fime di um oamfdgaoad

Bet ween the region of 8,000 feet
decdliemma perfor manceaeadgfoodoodccurrenc

Wit hFhkhat aofpllortake pedal angle, bra
ground trajectory of tHhewastctaoundnthar

t he
and
due

decel eration perfor maeamce6,0600a hfee
7,300 feet from the thriegdbhtol d of
t o tnhaer kriunngwaaynd r ubber deposit ol

runway 28.
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Figure2.7-1 Landing distance and deceleration performance

The occurfeneachdoght and second to
abobt0 TeetlOahdetl, Bespectively, with

of runway 10. After the flight cCrew
decel erati on @beatfwemenhioaemid) o awhech
shlod be able to rule out the 1 mpact
| andi ng iam.l | operat
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Chapter 3

| n t his Chapter, findings deri ved
gat hered duri ngtitdereali ynsviess ta fg dttihgohno amt
are presented. The findingFsi ndriengpr e

Rel ated to Prbibrmadil rg sCaRe leadmt Gtdh etr o
Findings

Findings Related to Probable Causes

The Findings Related to Probable C
that opavaetlked oacurrence,opcrr adledostn c
occurrende.nddhgesassoci ated wi t h uns
conditions, orasssafcdtayhesdedwictuhemen ess ,

Findi ngs Reskated to

The FindinBskkBembasedates potenti al

compromi se aviation safety. These f:
conditions, and safety deficiencies
system. These factors do noetasceontthrei b
probability of the occurrence. Furth
category idemitcif gasiadee yurl abeldyh et o
occurrence but, nonetheless, shoul d
safety in the future.

Ot her Findings

Ot her HRidreditndgsy el empot shé& mlaldn deave
aviation saabaty aVvredsdlaea mMpir puwii thy
whi ch remai ns Smmé eo fr etstod vfeidndd ngs ar
t hat e otteded nin t he | CAO ffoorrmat 0
i nforapjats afnety awaaaennde sisenpereotvu a8t on
safpuryp.oses
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3.1Findings related to probable causge

1. The three flight control pri mary coa
aircraft became inoperative al most
The root cause was determined to be

order COM/ MON monitor i3ngrFCdPdcnc AAmhi ttah
time of the aifrlcilrgahitt s Wwiat ehiahgcoaotli @
| aw at touch down, the combination

asynchronipsrmodinppwdtag resul ted in

t |

di fference bet wesent ot he x cteweod cthhaen nm
t hreshol d. The YRACBC1 1f dill, ed . f1i6r 4t .

2 ¥3

2. After the FCPC1 failure, the master
handed over to FCPC2 and FCPC3 in
were alsbabhigbmant; thus eventually
Il noperati ve. As a consequence of t
reversers, the ground spoilers, an
resulting in an increas.érd.|6dndi.ng d
1.16.1, 1.¥6.2, 1.18.2, 2.3

3.2Findings related torisk

1. During |l anding, flight controls rec
|l aw after all three flight control
i noperati ve. Whil e all avierr cer asftti I pr
controll able, the deceleration devi
reversers, and autobrake were | ost
relied on manuallb&,ak?®, b¥. t he pil ot
2.Gi ven all three fligéet (EGRCsDIl f @i
seconds aftehoulodicodben factors (I
st at)bave affected the | zodilndg hadaivet
overrun the runway even apgpltireed pi
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maxi mum manual brakeoafta&erlhaealdl,f ai h
2.5y 2.6

3.30ther findings

1 The occurrence flight crew were proc
accordance with the requirements o
Tai wan. PRetortaisniong andnohmad ks rled \wad
to this occurrence operation. The I
hours before the occurrence were n
prexi sting medical conditions or al

affected

tsh epremldimng ket dawamrewg ¥YheS5pccur

2 y1

2 During the approach, flar e, | andi nog
a full stop, the actions perfor med
stabl e approach and manual l anding
(SFD) prescribed in FIightY¥1lCrle w 10plelr, ¢
1. 17% 2.4

3 During the | anding roll, the crew
situati on awar-eInyis srgebsapsoends eo nt @ i d eoct e |
aircraf-moantdopl beolteaviad ntouabmndr mal sy
y1.1, 1. 1y1, 1.17, 2.4

4 With three FCPCs inoperative, act ue
feet margin) of the occurrence f Il
value (172 feet margin), popsend| y d
and manual braking as these factors
Yy1.1, 1. 1yp, 1.17, 2.5

5 Ground spoiler function requires at
autobrake requires at | east two fun
rever uemrse rmuwed ock signal from eithe
consequence of t he t hirreeclee a B €EP Qsf  |t«
i ndependent | ocking s §dsetpelno ypnteenvte n tte
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ground spoilers were cancevill.e6d and
1.1y, 2.2

6 Shop finding of FCPCl indicated tha
The -boilttest (Bl FBE)cisthiowastliGoAP akssi s
Ordi pdtasudrt at the time of the trip
corresponds to the faul tmowas$ otrngg
rather than the fat&llt 10f MormAaut &r 7h
7 Foll owing the occurraeamrmce, cRI rex\pri e
and confirmed that no other triple
been reported on A3i3M0deA3etrdt ray ricmrtad t
The A330/A340 fleet fitted with ele

millions of Flight Cycl es-sendidde. 3
data fromYAp i8I 2020) .

8 Theunway face friction, | ©Ingp e udama |
| ongi tudinal sl ope changes of t he

complied with ¥eél &@0anyi. $§1and8davds.

9 The decel eration performance of 't he
feet and 7,300 feet from dhelthmagh
be dovenway King and rubber deposit
of runwayl®8yw. 11, 2.7

10The occurrence flight first touchd
about 1,500 feet and 1,800 feet res
t hr esThhbpd dt ouchdown points wer e b ot
touchdowrl.zZdney. 11, 2.7

11After the flight crew applied manue
perfor manceiimea soanm@towkle n el consi sten
the reported waetwagonadaihti cthin shoutl lde b
out the effecYl.ofO0,hwd.rbolp,l axn.ihg.
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Chap4er

4.1 SafetyRecommendations

During the i nwvmadtnitgadtaisan ,c oTmimuBii c a
with all rel evant organizations. The
proactive 6tnetey 8wot 4ol2gdc kt oo fa drda lessst
di scovered during this investigation
rudder omndenr iTmg. Tai wan CAA also rel
Safety Bulletin related to this occ.l
Airlines released a Fligh34Qpetrathios

flight crew on July 3, 2007 aonnd up
FebruaryTRe&r e 202 1no safety recommende
I nvest$egatiiomn.4. 2umrhaorwys dfh et hese pr o
acttaken by each organizations

4.2 Accomplished or Ongoing SafetyActions

Safety ActiAomdbutsaken by

1.Short teir@Gonmneuniocnasti ons to Operator

The objective of these shaerm actions was to remind all affected
Operators of themportanceof 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 27A330 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 4.
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AirbusWIN video

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

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

- The calloutgdduring landing in the event of abnormal operations

The video can be downloaded under the following limitps://www.airbuswin.com/wp

cortent/uploads/2020/12/whatboutdeceleratiormeansatlandingen.mp4

2. FCPC software enhancement addressin

A software enhancement will be implemented in the next FCPC
standards on the A330 family, to address the root cause of188&2
event:

- P19 for the A33@00 (Ceo) and A33800 (Neo), targeted for Q3
2022

- M28ceo for the A33300 (Ceo), targeted for Q3023
- M3x for the A33@00 (Neo), targeted for mid 2024
The modification will consist of several system improvements:

- Decreaseof 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 unitarymonitoringrobustness during such tramions

Avoidcascading idomi nob6so effect that |

PRIM fault
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3.3 . FCPC specification robustness revie

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 1B8E
event. At the time of writing of this report, this review is stitgomg.

At this stage, Airbus has not identified another tyipe ©M/MON
monitoring robustness issue that could result in an undue monitoring
triggering with subsequent repercussions having similar level of
severity than the B8302 event.

Safety Actions taken by CAA, Tai wan

Civil Aeronautics 8Bmdb0&ad/aQ i RN r
on July 13, 2020.

Subject:
An ROCregisteredA330 encountered a loss of all three primary
flight computers (P1/P2/P3), the thrust reverser system and its
automatic braking system upon landing on a wet runway. The root
cause is still undeinvestigation. All A330 operators shall set
countermeasures for the abovementioned condition to ensure flight
safety.

Description:

Upon landing on a wet runway with the thrust reverser system
activated, the flight crew on an A330 aircraft noticed thes lokall

three primary flight computers (P1/P2/P3), the thrust reverser,
spoilers and automatic braking systems, thus affecting aircraft
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deceleration. Maximum manual braking was applied, and the aircraft
was stopped right before the end of the runway paftebr safety
concerns, the flight crew requested aircraftving.

Recommendati ons:

1. Before any A330 flight dispatch, consider possible deceleration
deficiency with the conditions mentioned above if the runway
condition is reporonarmbrtiwet 6 at th

2. Corresponding landing distance required on a wet runway shall
be predetermined. If the landing distaraailableis a concern,
consider diverting to an alternate airport.

3. Operators shall enhance crewos
operationsfor proper aircraft deceleration. If automatic braking
is out of function, promptly apply manual braking.

4. ROGCregistered Airbus aircraft operators with similar flight
control computers and braking systems should refer to this
bulletin to ensure flightafety.

Safety Actions taken by China Airlini

1.China Airlines released a FO3I4Hht Op
to her flight c¢crew on July-03,7)2020
on February 22, 2021.

SUBJEGCIOONSI|I DERATI ON FOR LANDI NG C
RUNWAY UNDER WET OR SLI PPERY CONDI TI ¢

MESSAGE
Recently there was a case regardirtr
under heavy rain with deceleration

Before |l anding on wet aurl d s laippd gr vy
12¢



FI ySmart t o cal cul at e 2 |l andi ng
preparati on:

1. Nor mal | anding distance,

2 . Given condition;

a. RW condition: Good or reported
whi chever 1 s worse

b . BRK mode: Manual

C . REV: NO

d. ECEML BPLRS FAULT (ALL SPLRS)

| f the <calculated fac/thorPdST)andi o
condition 2 is marginal, PI'C shoul
ruyunways, usi ng maxi mum manual br ak:

Pay extra attention on short runw
16L/ 34R, HWND 2B®R¢&¢. pYDFor fl are and |

flight crewmember shal/l be vigilan
system operation such as apéeobrake
actions i mmediately when necessary
brake.
2.For disseminating potential hazards
situation similar to this incident
wind, and wet hfmawdAyrs$unktasacbeasCmade

poster about this case in Q2 2021 a
the 1st hal f EBT briefing to the f
| andiirsk

.Regarding conservative dispraitzéd CA
ai rpiRnts.ntroll ed measures of this ev
For A330 flights wusing runway | eng

addition to ensure aircraft rel ati v
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di spatch, when cal culté&tei g slpan ad¢aihreg s
not use ground spoil ers nor rever s

di spatch principles.
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Appendix 2: The CAA ASB No: 109060/0 R1

R ME 7y T &

Aviation Safety Bulletin

ASB No: 109-060/0 R1 July 13, 2020

Subject:
An ROC-registered A330 encountered a loss of all three primary flight
computers (P1/P2/P3), the thrust reverser system and its automatic braking
system upon landing on a wet runway. The root cause is still under
investigation. All A330 operators shall set countermeasures for the
abovementioned condition to ensure flight safety.

Description:
Upon landing on a wet runway with the thrust reverser system activated, the
flight crew on an A330 aircraft noticed the loss of all three primary flight
computers (P1/P2/P3), the thrust reverser, spoilers and automatic braking
systems, thus affecting aircraft deceleration. Maximum manual braking was
applied, and the aircraft was stopped right before the end of the runway
safely. For safety concerns, the flight crew requested aircraft-towing.

Recommendations:

1. Before any A330 flight dispatch, consider possible deceleration deficiency
with the conditions mentioned above if the runway condition is reported “wet”
at the destination airport.

2. Corresponding landing distance required on a wet runway shall be
predetermined. If the landing distance available is a concern, consider
diverting to an alternate airport.

3. Operators shall enhance crew’s awareness of wet runway operations for
proper aircraft deceleration. If automatic braking is out of function, promptly
apply manual braking.

4. ROC-registered Airbus aircraft operators with similar flight control computers
and braking systems should refer to this bulletin to ensure flight safety.
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Appendix 3: China Airlines FOI 2021-0007

*FOI 2000230 s beenFOkevDO®&BTE tfebl | ow

FOI-2021-0007(330) 2021/02/22-2021/12/31

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,
2.Given condition;

a.RWY 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)

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.

13¢



Appendix 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

@ AIRBUS 5.A5. 2020. ALL RIGHTS RESERVED. DONFIDENTIAL AND PROPRIETARY DOCUMENT
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