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AC Motor Pump
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Accredited Representative
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Line Operations Monitor System
Mean Aerodynamic Chord
Multi-purpose Control and Display Unit
Minimum Equipment List
Meteorological Report

Pilot Flying

Pilot Monitor

Service Bulletin

Standard Operation Procedure
Throttle Lever Angle

Transportation Safety Board Canada
Coordinated Universal Time
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IR

K B 83F £ 85F M » A B A B S AK T I I £ & B =k & 27 Airbus
Training Center 3 £ B 3 [ % Airbus Training Center & 76 » K B 86F & £ ¥F &
Hyderabad Training Center & 7& » w1 1% 13567 B 5 B 3691 > RALE RIEIR T H KE
AT E o K B87F £89F # i ¥ hmI Asia Pacific Training & Simulator PTE LTD
HAT o K BI90F A4 B B /£ & B GE Capital Aviation Training (GECAT) skDragonair
Training Center & #& °

CM-17 AL B Dl R R - 38 F 8 A SAx T F &A% > P AT
EFEH o

1.5.2.2 CM-2
MAE BRI

R E84AF12H 28551 A 318 /248 92ty 20 47 B 5 B 36T A320/A321 7 14 &) & 5t
B 3 24304k 3748553 ££ Airbus Training Center 5 & 34 7l # A % 21| SR &
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A320/A321 % £k o Fl 41 T AR #k e B 5 B M Ak S AU Z AR BRI o
&M

CM-27 B S 2 5 % » 6 FHEFZ T MM I B 2 o4 > FEH &R
ERRH
153 @S82 A

BB BAEFER2RTIEI AT - 4T @2 3
BREFH BLIR > RO

1. BRAVERLIB
2. #BA&XREXE (Crew Resources Management, CRM ) 1-~Bf ;
3. BERMEAESF (Standard Operation Procedure, SOP) 2/1BF 3

4. THERITEW | BRIKESRERF | AHELRZL | FEEREE A
% (Controlled Flight Into Terrain / Approach and Landing Accident Reduction /
Ground Proximity Warning System / Traffic Alert and Collision Avoidance
System) 1:Bf 3

5, MEBALTLETHIE (5FE282F  FTEFTEBRE KRERMELZLER
W E) N

6. MR MAUE E3EE

7. RRRAELNE

8. WKREBER AR FLIE;
9. He&Ehik AR R
10. BIERL1/NEF o

BE BHEOSATNEINZBREARNR A E AN BRI HFER B IR
B o B IEAE o
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RAFA IR Z CM-19% 5 R F X @ 2 A sk 25k » B 56 B 30 BB B s & 25
% K. B934 10A 78 &95% » R E93%2H 178 &100% » R E9256H 278 495
» RB925-1H9A %1004 °

1.532 CM-2

(RAFAL AR XL CM-20 20 -2 8 31 Sk de 4 76 B I AR BR A 49 51
& KEI9310A 780 A100% ~ K B934/ 200 41004 ° KE925 11450 4100
2 RBE92F4A78H %1005 °

154 #ERR
1541 CM-1

RALE BT CM-1Z B etk & Ak TR&) M » 28 @ TS ER
IREEAGIE ] ©

1542 CM-2
R B A T OM-22 R As e & s 2 b TIRA ) M Az 2e B9 o

155 F®ET 72 1 HEH

1551 CM-1

10/ 158 : 14308F % 200085 72 7 i 347 ﬁﬁ%%m%ﬁw%&%%mﬁﬁﬂ%%%
BREE s #0100 R R (Fr’R) °

104168 : £ XK E o

10A 178 : 13008 AL ¥ E MG HERARE » LHEERKE o

10/ 188 : AL R & #okiE By o F 40 F 1% 4130085 AL 4> L #4357 B 46 #0474 B AR5
1552 CM-2

10A 158 : £ FARE o
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10A 168 : /&£ KB o
10/ 178 : B M & KRB > 18008F 5 A SR 4 » #20008F & KAk & o
104188 : L& KAKE - AR E 14 49130085 ALA L %% B4 $4TE A 445 o
16 MESKH
GAEAE R E A & 1.6-1 °

& 1.6-1 ERARFHEL

BE | A B A )4
1 | #% Al A320-232
2 | B £ % 7 B-22310
3 i % B Air Bus Industries
4 | B % Vit i 0791
5 | # ¥ A H R E 872 A
6 | X # B # KRB 8764 24 H
7 | 1 A A 18 PR S I R A TR 3]
8 | AT % A FE £ LG ALy A TR 3]
9 |#MBRES | AXHR 93-04-041/ KRB 943 A 31 H
10 | 4 R, 7 B # 12,124 ‘BF 31 4
11 | 4 % b x # 16,248 %
12 | Lk A ¥k s 2T A M KE 938 A 13 A
S A = 44 S
13 | 2+ ﬂ;&% ; fﬁ&;ﬁ = 331 J\B¥ 56 4 /395 &

ZHEKE R LB R EE AN (International Aero Engines, 1AE) X
V2527-AS B ok > LA KA A4 £R1.6-2¢

& 162 HHMALTRK

£ & | & R | % KX B | KERANEK BERRAREK BELRHK

1 V10174 |92 9 A 8 H 12,879:53 2,039:30 17,827

2 V10578 |90 11 A 6 H 9,116:27 5,384:39 12,598

1.6.1 #1454
GHAE N RN RBIAE AR EZ A BT A T o
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ZAKUI308 A 0 & F AP bk o £93F 10/ 68 X S AT A KRR
# & 424 B 7L (Brake Steering Control Unit, BSCU) 13888 %% » BB EA B4 E
A &R G843 4 AMM? 32-46-0044T A& 4. M 3% B &) (Built In Test Equipment,
BITE) » 3k o

1612 RBEHE

FARO0BR N 0 1IIRE2IF A IR M B AL KR LA KR 4k 40 £1.6-3
%1.6-4:

%163 18 HERIENBALUERKE L

B 4 B BRAERK

Jﬁ&&ﬁﬁ&i(ﬁﬁ)iﬁﬁﬂﬁﬁc h3 % A

- - vy
LRGN E | 9 A 27 8 ) & AMM 78-31-00 #h 475 Eh 1%

1 o F3 FADEC3 1A TR » R
W2 i
RS (GE 355) B AL

o2 —

R R R YEF B U (Hydraulic

o | 1REHEREHE | 104 9H & Control Unit » HCU) : & AMM
IS 7 (GE 538) 78-31-00 #AT KAk 1 35 A Hir

B0 BRI EF

& 164 2B HMRIEN B AR ERUIE Lo K

; 242803 38 )8 R ACE .
A i (#.3E) SB: B 0 ACEH 9L
DA EMEIEAL | 104 10 B A & AMM 78-31-00 34T &
1 & M B ARG AR BN
WIRIE (GE529)
DR %

AMM AE B HEF M (Aircraft Maintenance Manual )
3 FADEC-##% T F4:4 (Full Authorized Digital Engine Control ) °
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r 4 = .1

— RMSBEEERS

) QWA MRS R | 104 108 & 0B |4 MELYS 3% 4 43 s AR
HE R = (GE532) DD*#27588  |F& » 3%\ 3£ B PLE 52 TS o
3 QA MR IES R | 10H 12 A S zgyg&giﬁgﬁ -

H &= (GE572) DD#27588 eI

s BE A
DEEHMERSE | 104 13 A & AMM 78-31-00 #.47 &
4 S (GE532) 3 WHh R AL DR
¥ 3 90 I}LJE"%’
c 2B IR A B | 10 A 13 A = B B4k % MEL #53% 2 5 L B
I (GE571) DD#27589 |4 » 4% A\ AE & PROE S B o
P & AMM 78-32-48 2
5 1% DD#27589 10 A 13 8 D ;;2'7‘589 78-31-00 # 3 2 7% 4 18l 3E
& (GE538) R REE AT AR
B RIEE o S EPE
- 2B IR S E | 10H 15 R = B B4k ¥ MEL #53% 2 5 L B
I (GE563) DD#27590 |4 » 4%\ AE & PROE S B o
& AMM 78-30-00 #% f# i
R 2R AE S % A
1% DD#27590 34T 10 A 16 H DD#27590 f Hbzvz?ﬁifj? Zf‘
8 Bt B E (GE 532) ram (PR AUTHEISFI A
- RBREEREERET &
9 QA MR IES R | 10H 16 A DD#27590 7
AGAERE® (GE570) K&
& AMM 78-32-48 & 2 2
10 2B IR IS L | 104 16 A DD#27590 [SEAMIFESME T HEHE > i
1% 45 K s 2 (GE538) A& & AMM 78-31-00 & & >
2% 2k 0 =
IR
1.6.1.3 EAK

4 DD-#£:i& % E %5 (Deferred Defect) °
> MEL-RA&E A % L5 M (Minimum Equipment List) 78-30-01 L3z E8# =B C# > & 10 KA TR

E o
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1614 EBHERRELF

RILERFOHAAMMEREHEREIMALT » B TR R T KRR {4
T :

FTERE : BB ZHE R EZAAFEALFEZHE B 5
FEM)E o

REEREE
5.1 45 E# o

5.1.1 EHERCHKITH B KRB » B FHEHKE - Fpieskst
0 LR FARET » 78K AR RIFIA -

5.1.2 BHF] K BIBARANHEE » JRAETFA FHFF] L H AN B R F 2K
BEAE 4 76 WX BB PR KA o

513 ZZH HEEFTHHK/2icsf » FIRERET P OBRTHEMEEHGTHT
R R AT o

5.2 T #HE#H & H

Bl MAFTHMEHELRIA ~ XERB#55 » 1 EHEHTHR -
5.2.2 JEHETIEE (2 7] 8 f i BB IF 2 H RGN BHINKH o
5.3 ZHAMZ I » b TEU BB 2 1% /R -

5.4 4 15 Z (7 50 AT R NFIF »+ FEI 7 [R5 IR F T IE RN B 5
KIS KZ BRI » [EE Ao BT LAEF + HETIA B R E A Z F 4R R
FE 2 WX B[RRI o

5.5 CfENELE K IE#RBEFEZTEEH » BB T AN FEHEL
4F o

162 MESHRMAM ARALIA
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1.6.21 #HiAK

A320 B £IEBAX LR EER 5 AR - T B BRI E 16-1-
AEHNFRZ bkt T

® R¥iLAM (Roll Spoilers® #2%5) ;

® ik % (Speedorake #2%4) ;

® ®@iEAM (Ground Spoilers® #£1%5) o

ELEVATOR

AILERON

SLATS — 17—

D@ TRIMMABLE HORIZONTAL
STABILIZER

SPEED-BRAKES

ROLL SPOILERS
<7
~zl== ; ; ;

GROUND SPOILERS

LAF

1.6-1 #AMRIZEBER

B AR AR R R B R 7T o 5 o 8] % B BT AR 2 R 42 AT ( Speedbrake
Control Lever) A TRAEX 8 &) BB A4 o 3@k RARGIKE B K{*?H% v A E
BndEd] o RIEHATRENN o FTAE AR EIELE (Flight by Wire) » & SEC1

(Spoiler and Elevator Computer #1) ~ SEC2 ~ % SEC3 #2 42 #]303% » 3 & (4
FRE) RBAGRERBREBINGRE TS o

Rl O B X
W@k AR AR B ofi B R AR RR AR AAEHBEEWE 1620
W E T 0 HdmIE AR A A5 A T




Bl— T REEN > ST oM
1 BRERFEHE (ARM) ZEXES—BAREHEEFD ;
2. W P14 HIAT A B % A4 820/ (Throttle Lever Angle, TLA1N#A20/% )
3. MEALR G AR ZRE AR T HERACR -
Wil= : S E B EARE > FoT o4
Rk K RALEMHE (ARM) L ERE—RIEHEBHD
2. i PIAEHIAT A B E RAZEB20K
3. ik RAT2E/BE o

______________________________________

GROUND SPOILERS ARMED
AT LEAST ONE THROTTLE
LEVER ON REVERSE

|

|

|

|

|

|

RO THROTTLE LEVER :
PUSHED BEYOND 20° |
|

|

|

|

i

[}

| BOTH MAIN LANDING GEARS
I "NOT PRESSED® TO "PRESSED”

I
| RADKD ALTITUDE < &ft

WHEEL SPEED ; T2Kis E:

LEFT LG}

I
I I
I I
I INHIBITION BETWEEN LIFT OFF [BGHD 0 I
I AND BETURN OF WHEELSPEED BELOW 225 |
I UCHDOWN (BEHD « 1) !

N0 SETNI0CS ONNOHE

| AT LEAST ONE THROTTLE
| LEVER OM REVERSE PLD SELECTION

]
|
|

| HO THROTTLE LEVER |
|
I
|
I
|
|
|

| PUSHED BEYOMD 20°

I
I
| BOTH MAIN LANDING GEAR

| "NOT PRESSED” TO AT LEAST
I

I

I

ONE MAIN LANDING GEAR "PRESSED”

RADKD ALTITUDE < &ft

SPOILER
DEF

SAME LOGIC THAN [N COM UNIT
WITH WHEEL SPEED FROM
RIGHT LG,

GROUND SPOILER ACTIVATION

B 1.6-2 X@iEAKRKEHEHE

® g3 A R ARG R AR A 10 B ¢ R AR R A IR R A B R KR 5 b
4% AR G AP 50 o
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1622 HKEAHK

B B2 5 7 XA 5 B B4R AR AR R A% 0 BSCU £ 4075 BAE M &1 » 885 4
DRSS o ALH B NARRIER B E 24 2412 £U (Brake-Pedal Transmitter
Unit) » % # L& 1595F BSCU » BSCU 1R A& $ S AR AT AZ 35 3038 T3 IR B - 43 AR B )
54 LM AR RS © BSCU TR H BT Aok A G ORI LI ML SR T Bk A
BATIREK » AERBERALRT -

# 7 4 KX

B BATHRIEAZRBAG R HHEEHEE (A/SKID & N/W STRG) |
1 M2z % (PARKBRK)] RiEH M9 E T 3K EER

1. EFHAE
I BB ARAAT 5] SR A AR BT -
® =R AR EF R
® R EMEEMMA TONY 12 E ;
o A EMMA TOFF] 128 -

EFALEDEHWIRIEIR R A A2 RAGH Fo KRR A& 7 KR4
AR B EATH AR o
2. HRALELGEZRGAER
RRERERAFARERRY  RHELXG R AL GRBR AL ; A2
7 AFEE R RS R A $ydE Lo A £ X T # =~ £ ECAM (Electronic Centralized
Aircraft Monitor) Z E 7B R o th A B XI5 A E e B sk de 4] o 3 b — B4R
%%%%ﬁ@%&&ﬁ°%$Rﬁ%%%¢%%iﬁi%$Bﬁﬁﬁﬁﬁﬁi
(Yellow-pressure Triple-indicator ) » & - Ji 25 £ 43 IR B iE AT #p o

3. EAGHRAKEATIHEMAE

BWAEM KX A el PR RRE > BAEL&GEAKETHEAD » L TRIFLA !



o THWET (R RARBOMMA TOFF) £ E R TRAMA);
@ HBRALMOCIE X ARRURBRERERS (R EHEGHMIL
B ) o
FASRAGHGBRETIMIIE R RRBRIERETRMES F 7 RBERAT
B BEERS o
B )&

AR EER TMAX] B X > A EZARFTRIKES B IRIEA R -
KIF A BEETTAE TLOW] X TMED] - A #&2iEdldmikteE 1.6-3 ¢

B 1.6-3 A3z 2iEd @ir

E5 BT TLOJ, TMED] X TMAX] "4t TR AHALALENHEH
(ARM) #kf& o EF A RHERF » ZMETHFZETE TON €50 @G
RARAY 1R o BPARAE IR 4 BSCU » BSCU & B 3 28 & 424 @ AR 34 69 ik ik AL XA
PARE o FRREP ETAHIAZ 80%HTF » ks L 4 JE TDECEL] €57 ° A4k
HRAETHREFRGHLAHAE .

® M dmif Ak ® (AR ASM 27-92-00 schematic 38 page 101)
® MERAENEDLE > EHRKLELHGRS o

A REAGLAAEF  RFNEETHETHAECAMZIATE o

T TR AR R A A 2 AR 2 (LOW) ~3AR/H2 (MED) A 0.27g (MAX) ©
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1623 #AHEHEHFIEFNRAE

SRR PIIERAL A EATAEW-20 B 2 +45 &> 845 3BT AL B & 3845 1L 85
23 B s K R A 7 4% 1k 2 (REV MAX »-20 &)~ 1% £ kI H €142 % (REV IDLE >
6 F) B EIFED (0 B HARIENEETHREIFIER) s KR TALT
(MCLE® 25 &)~ e K& /@t Reia® (MCT» 35 &) RAeeMRE K
HAZEEE (MTO 45 ) » 4o 1.6-4 ° &b PIIEHIAREAA 12 Rl g K IfH/R8
MAeREALEE M (IDLE-MCT) » & #8147 ,%szﬂqu?ﬂ%cmww an Fﬂ  EH
CHREFRHFIEALRE wB 165 52 AAHERERMAZLEZE 10K
B o 4o R PR RIATAZ B R AR £ A28 0f o Bl RALE & €0 (Fllght Warning
Computer FWC) €& b oL 25 BRAANEE TRETARD] X E44 o &
BB S PRI E R AL E > BPRR B B AL 0 AN TR PIIRAEAE
:‘»\°z';ni7F"H’ AL E RAER R g0 » B RIER A $H B %M B TRETARD
AR AR EZHE 20 REEH

SELECTED THRUST
LIMIT MODES

THRUST
EPR

(24
N
-

MAX REVERSE
MAX CLIMB

MAX CONTINUOUS
FLEX TAKE-OFF
MAX TAKE-QFF

IDLE L.

{

E-%
]

N
o
- O

THROTTLE
LEVER ANGLE

STOP
DETENT —
STOP
DETENT — §
DETENT — &
STOP

1.6-4 HPIIEHIAT A B i

M

=
=
&3
s



\ ATS ACTIVE ’
ATS NON ACTIVE AUTOMATIC MODE / ATS NON ACTIVE
MANUAL MODE  \ " MANUAL MODE

IDLE STOP ,/ S~ /’

RELEASE

MCLE
IDLE MCT

FLTO

MTOCA
FULL REVERSE

1.6-5 HPIIEHIARCERAL/A G ALKT R
1.6.3 MR T -4 FH
AR ARARE FIRA A 162,038 77 > K% EERH A 142,196 7 © X

R EERFE 134,480 75 c A MR LML TALE G EFTHRE A - ZHER TR
AR B A 4o & 1.6-5

# 1.6-5 GED536 & & #4548 B4 &

X w ¥ ¥ 112,707 #
e R Hm E 12,400 #%
O S 125,050 %
Z R . I 25.6% M.A.C.
&K BT 0.6

AL AT 3,596 75
% W € € 121,454 75
% 0 TN 26.3% M.A.C.
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1.7 R&FH
1.7.1 ReRAE it

TR R T AR P R 950 & 010 A 18 B 2000 B P u{E B £ k42 23.0
B RE 1269 F » BP A LG R & R 5 586 A2 4dmE » dibbd@itibik
% Ey o BFik 1532 20 2 0 PO T g KRR A 43 A R0 BE M s K M R A4S 53
AR A (TR 15 /AR ) FIAFIE 200 > E o 2023 BF 4r M i 2 E
B4 B 1.7-1~ 2000 @ X R oV B4 B 1.7-2

. Infrared_Sat: 2004/10/18 12:23 UTC

107E 112E 1 122E 127E 132E

1.7-1 2023 B4 i 2 TR
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ASJLE RCTP BME \
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|SURFACE; ANAL‘I’S
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GVER 100F WM et o

AVER TS5 WINDS__§9
mmm_u_; aiu g g

a 4 iz'l;:_mmumx_mmﬂls
.H “@L VR S MR bR ;
] VR 2545 WINS: Y o :
FIRRCAST R 258 § 1adp, T — _|

el ] - .

B 1.7-2 2000 K@ X & 94 B

1.7.2 ¥&@ X% £8 3|
Aoy % 3 Wi KRR 2k

1930 #F ; BB A& 0 Blak 3R/ ;5 A8 RLE 4,500 AR5 @ s BLE 800 R~
HE1800R ~ FE 3500 ; mE 23°C» F 8 22°C: &5 F &% <44 1008 & H4 ;
HAEH—10 958 E by s AL TAM— 20 5 R R G o

2000 B¥ ; R R & 0 Bk 2 2/ 5 e SLE 4500/&)1- JNF s FRE 800 R~
2%E 1800°R ~ BE 3500 ; B 22C % 22C; 3 A% T4 1008 B 14
M AER—10 5308 by AL TAR—2 5 % X A 81 s Remark—% @ % 0.75
[3’1 o

w38 E B 2 % 2 % (Low Level Wind Shear Alert System, LLWAS) #*
1900 BF £ 2005 B AAHR[FKE B o & 1.7-1 AL 8 S A&
( Automated Weather Observation Systems, AWOS) &k T4t (1 248 F39144) o
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y 4

& L7-1 L dm 8 R A KEET L

- 10 kBB RE (F) 28KBEARE (K)
Big (Z/8F) Big (/%)
1952 304/01 023/06
1953 315/03 338/03
1954 354/05 349/02
1955 034/05 034/06
1956 360/03 017/09
1957 068/01 321/00
1958 360/00 017/03
1959 248/00 354/04
2000 332/02 006/03
2001 073/04 349/04

173 RITREREZ A ER
1731 ALBERITRXABRLEZAER

ALY 1220 BF £ 2030 B R AT R R3S (METAR/SPECI) 4 10 75308 A
YIZ AR AL 0 1220 B E 2030 BFE PR E BAKE B E 5 A 2 B br Balhe &
1.7-2°

* 1.7-2 1220852 F# g4 MR Bk

B M FhRE BKERIELAE
MD82 7+ 355 BF » JEAN L
1220 W3 5-6 2 HE
1500-2000 °R i& i& & t7

1251 10 5% 3638 i 51K F Ry

1252 10 7% 96,18 1 35 B A AR E A

1255 10 5% 56,18 3 35 B A 55 OB RUR
1502-1503 10 %% &@s\uﬁ &% B
1516-1517 10 7530 38 54K F By

Bk &M E AL 6 bk - Bbn BAARMI LGSR & B 2 E RS (Air Report, AIREP) AL
G E EL%JJE}A A Z AT B MR R RS EFAR -



1520 M DQOE'”UI&, = )évfn B0
I T R

1539-1540 10 %% 0,18 1 3545 % By
1543-1544 10 3k 36,18 18 35 B A% E B
1553-1554 10 3.3, 38 3 35 B & 55 A% F R

1624 10 3% 3,18 1 35 B i A% F B
1637-1638 10 %% %0, 18 1 354K % B br

1705 10 7k 36,18 135 R A58 E B
1710-1712 10 5590 18 1 35 R Bk 35 MUR FUR

1713 10 3% 38 i 16 5 R AR IR E Ak
1753-1755 10 3% 3,18 1 35 BB OB RUA
1852-1853 10 %% 30 38 3 G5 % By

1732 RIARERBLLERAWEAZIAHMAE

B R AL & 5 3R 490 % 4 & METEOROLOGICAL OBSERVATIONSAND
REPORTS :

4.4 Coordination of requirements for observations and reports between the
meteorological and ATSauthorities

Recommendation. — An agreement between the meteorological authority and
the appropriate ATS authority should be established to cover, amongst other
things:

€) Meteorological information obtained from aircraft taking off or landing
(for example, on wind shear)

4.12 Observing and reporting of supplementary information

4.12.1 Recommendation. — Observations made at aerodromes should
include the available supplementary information concerning significant
meteorological conditions, particularly those in the approach and climb-out
areas, and specifically the location of cumulonimbus or thunderstorm,
moderate or severe turbulence, wind shear, hail, severe squall line, moderate
or severe icing, freezing precipitation, severe mountain waves, sandstorm,
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duststorm, blowing snow or funnel cloud (tornado or waterspout). Where
practicable, the information should identify the vertical extent and direction
and rate of movement of the phenomenon. Asicing, turbulence and to a large
extent, wind shear, for the time being cannot be satisfactorily observed from
the ground, evidence of their existence should be derived from aircraft
observations during the climb-out or approach phases of flight to be made in
accordance with Chapter 5, 5.5 and 5.6.

BIEERAANE 3 M4 % 5 % AIRCRAFT OBSERVATIONS AND
REPORTS :

5.6 Other non-routine aircraft observations

5.6.1 When other meteorological conditions not listed under 5.5, e.g. wind
shear, are encountered and which, in the opinion of the pilot-in-command,
may affect the safety or markedly affect the efficiency of other aircraft
operations, the pilot-in-command shall advise the appropriate air traffic
services unit as soon as practicable.

5.6.2 Recommendation. — When reporting aircraft observations of wind
shear encountered during the climb-out and approach phases of flight, the
aircraft type should be included.

5.6.3 Recommendation. — Where wind shear conditions in the climb-out or
approach phases of flight were reported or forecast but not encountered, the
pilot-in-command should advise the appropriate air traffic services unit as
soon as practicable unless the pilot-in-command is aware that the
appropriate air traffic services unit has already been so advised by a
preceding aircratft.

Bl RALA & 5% 39EM & » 5 7 - SIGMET AND AIRMET INFORMATION,
AERODROME WARNINGSAND WIND SHEAR WARNINGS :

7.6 Wind shear warnings



7.6.1 Wind shear warnings shall give concise information of the observed or
expected existence of wind shear which could adversely affect aircraft on the
approach path or take-off path or during circling approach between runway
level and 500 m (1 600 ft) above that level and aircraft on the runway during
the landing roll or take-off run. The warnings shall be prepared and
disseminated for aerodromes where wind shear is considered a factor in
accordance with local arrangements with the appropriate ATS authority and
operators concerned and by the meteorological office designated to provide
service for the aerodrome or disseminated directly from automated
ground-based wind shear remote-sensing or detection equipment referred to
in 7.6.2 a) and b). Where local topography has been shown to produce
significant wind shears at heights in excess of 500 m (1 600 ft) above runway
level, then 500 m (1 600 ft) shall not be considered restrictive.

Note 3. — Information on wind shear is also to be included as supplementary
information in local routine and special reports and routine and special
reports in the METAR/SPECI code forms in accordance with 4.12.1, 4.12.4
and 4.12.5.

7.6.6 Recommendation. — Wind shear warnings for arriving aircraft and/or
departing aircraft should be cancelled when aircraft reports indicate that
wind shear no longer exists, or alternatively, after an agreed elapsed time.
The criteria for the cancellation of a wind shear warning should be defined
locally for each aerodrome, as agreed between the meteorological authority,
the appropriate ATS authority and the operators concerned.
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43 : % % 2,600 ps * % % 2,500~2,600 psi °
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A/THR ACTIVATION

The A/THR is active when it controls thrust or speed. The position of the thrust lever
determines the maximum thrust that the A/THR system can command {except in c-floor
condition).

R  The A/THR being armed, is activated :
— when the pilot sets both thrust levers between the CL and IDLE detents (two engines

operative)
R — when the pilot sets one thrust lever between the MCT and IDLE detents {one engine
R inoperative).
R The A/THR being disconnected, is activated when the pilot pushes the FCU pushbutton
R while the thrust levers are within the active range, including IDLE position.
R
R Note: When the pilot sets both thrust levers to IDLE position, the A/THR disconnects but,
R if the pilot pushes the A/THR pushbution of the FCU, he will simuitaneously arm and
R activate the autothrust. Due to the thrust levers position, IDLE thrust will be
R maintained.
— when ALPHA FLOOR is activated, regardless of the initial status of A/THR and the
position of the thrust levers.
When A/THR is active :
— The A/THR pushbutton on the FCU lights up.
R — The FMA displays A/THR mode in green in the first column and A/THR in white in the
R fifth column.
2 A/THR mode (
¥ green ——== SPEED | /< HDG e
o ¥ % A/THR active status
S ‘ A/THR Il white
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EFFECTS OF THRUST LEVER MOVEMENT WHILE A/THR IS ACTIVE

— When both thrust levers are set above the CL detent (both engines operative) or one
thrust lever is set above MCT {one engine operative} the A/THR reverts from active to
armed. “A/THR" turns to blue on the FMA and the thrust levers control the thrust
directly. The FMA displays “MAN THR" white in its first column.

The thrust levers provide the crew with an immediate increase of thrust when both
thrust levers are pushed above the CL detent (2 engines) or the active thrust lever above
the MCT detent (one engine operative).

— When both thrust levers are set below the CL detent (both engines operative) or one
thrust lever is set below MCT (one engine operative), a repeating warning {(amber
caution, single chime, ECAM message “A/THR LIMITED"} is activated every 5 seconds
until the pilot moves the lever back into the detent. “THR LVR" green is displayed on the
FMA
“LVR CLB" {both engines operative) or “LVR MCT" {one engine operative) flashes white
in the first column of the FMA.

This device reminds the crew that the normal operating position of the thrust levers,
when A/THR is active, is the CL detent (2 engines) or the MCT detent {one engine
operative).

— When one thrust lever is in the CL detent and the other one out of the detent, the “LVR
ASYM" amber message comes up until both levers are set in the CL detent {only with
both engines operative).

A/THR DISCONNECT

When the A/THR is disconnected, it is neither armed nor active.
The A/THR can be disconnected in two ways :
» Standard disconnection
— The pilot pushes the instinctive disconnect pushbutton on the thrust levers {which
immediately sets the thrust corresponding to the lever positions) or
— The pilot sets both thrust levers to IDLE detent.
# Non-standard disconnection
— The pilot pushes the A/THR pushbutton on the FCU while A/THR is armed/active, or
— The system loses one of the arming conditions.

Below 100 feet radio altitude

When the radio altitude is below 100 feet and the pilot sets both thrust levers above the
CL detent or one above the MCT detent, the autothrust will disconnect. It will rearm
automatically when at least one of the thrust levers is set to TOGA.

If the PF sets the thrust levers slightly above CL detent but below TOGA and come back
to CL detent, the A/THR will disconnect and remain disconnected. As a result, the thrust
will increase up to CLIMB thrust. The crew has to manually set the appropriate thrust for
landing {or go around).

TNA MSN 0746-0822
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—— CAUTION

If the pilot pushes and holds one instinctive disconnect pushbutton for more than 15
seconds, the A/THR system is disconnected for the remainder of the flight. All A/THR
functions including ALPHA FLOOR are lost, and they can be recovered only at the next
FMGC power-up {on ground).

THRUST LOCK FUNCTION

The THRUST LOCK function is activated when the thrust levers are in the CL detent {or the
MCT detent with one engine out) and the pilot pushes the A/THR pushbutton on the FCU

or the A/THR disconnects due to a failure.
— “THR LK" flashes amber on the FMA.
— ECAM “ENG THRUST LOCKED" flashes every five seconds.
— ECAM displays “THR LEVERS...... MOVE"
— A single chime sounds and the Master Caution Light flashes every five seconds.

The thrust is locked at its level prior to disconnection. Moving the thrust levers out of CL
or MCT suppresses the thrust lock and gives the pilot manual control with the thrust levers.
All warnings cease when the pilot moves the thrust levers out of the detent.

A/THR DISCONNECT CAUTION

A/THR DISCONNECTION

BY INSTINCTIVE DISCONNECT
OR SETTING TWO LEVERS TO
IDLE {if above 50 ft RA

BY OTHER MEANS

MASTER CAUTION

illuminated-3 sec max

illuminated

amber A/THR OFF message

Flashing “ENG THRUST LOCKED”

ECAM MESSAGE h {amber AUTO FLT A/THR OFF
CONSEQUENCE 9 sec maximum THR LEVERS..... MOVE (blue)
AUDIO single chime single chime
CLR pushbutton on
ECAM CONTROL extinguished illuminated
PANEL
MASTER CAUTION |extinguishes MASTER CAUTION | extinguishes MASTER CAUTION
pushbutton light erases ECAM message light
CLR puhbutton on extinguishes MC light and CLR
ACTION ECAM CONTROL No effect pushbutton, erases ECAM
PANEL message calls status
oiSOSTNCTIVE Y etinguishes MASTER CAUTION | extinguishes MASTER CAUTION
pushbutton light erases ECAM message light

ECAM STATUS MESSAGE

NO

YES

p= = e = e = e |

— Standard disconnection triggers temporary ECAM message and caution light. Single
chime sounds.

— Non standard disconnection triggers caution light and ECAM message removed only by
a pilot action. Single chime sounds.

TNA MSN 0538-0822
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A/THR MODES

Except in takeoff and go around situations, normal operation of the A/THR system requires

the thrust levers to be :

— In the CL detent for the two-engine configuration. If they are not set in the CL detent,
“LVR CLB" flashes white on the FMA.

— In MCT detent when in the one-engine-out configuration. If the appropriate lever is not
set in the MCT detent, “LVR MCT" flashes white on the FIMA.

The A/THR modes are selected automatically in conjunction with the AP/FD modes (except

for ALPHA FLOOR).

A/THR in THRUST mode AP/FD pitch mode maintains the speed :

OP CLB - OP DES - CLB - EXP CLB<1- EXP DES<
- SRS - FLARE and DES (IDLE path)

A/THR in SPEED/MACH mode If neither AP nor FD is engaged

If AP/FD controls a wertical path
V/S-FPA-ALT*- ALT CST*-ALT-ALT CRZ-G/S*
-G/S-FINAL and DES {geometric path)

A/THR in RETARD mode Automatic landing (AP engaged in LAND mode).

THRUST mode

— In THRUST mode, autothrust commands a specific thrust level in conjunction with the
AP/FD pitch mode. This thrust level is limited by thrust lever position.

FMA display Meaning

THR MCT Single engine thrust in climb. The live engine is at maximum
continuous thrust (thrust lever in MCT detent)

THR CLB Climb thrust two engine configuration (at least one thrust lever in
the CL detent, the other one below CL)

THR LVR Undetermined thrust {neither CLB or MCT thrust)

THR IDLE Minimum thrust (both engines at IDLE thrust)

Note : When the A/THR is armed for takeoff or go around, the FMA displays "MAN TOGA”
for “MAN FLX") in white to remind the crew that the thrust levers have been
positioned properly.

TNA MSN ©538-0222
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RETARD MODE

The RETARD mode is only available during automatic landing (AP engaged in LAND mode).
At approximately 40 feet RA, the RETARD mode engages and remains engaged after
touchdown. The A/THR commands IDLE thrust during the flare, and the FMA and engine
warning display “IDLE". If the autopilot is disengaged during the flare before touchdown,
the SPEED mode replaces the RETARD mode, and the pilot has to manually reduce thrust.

Note : In an automatic landing, the system generates a "RETARD” callout at 10 feet
radioaltitude (RA), which prompts the pilot to move the thrust levers to IDLE in order
to confirm thrust reduction. In manual landing conditions, the system generates this
callout at 20 feet RA, as a reminder.

ALPHA FLOOR

ALPHA FLOOR is a protection that commands TOGA thrust, regardless of the thrust levers’

positions. This protection is available from lift-off to 100 feet RA on approach.

ALPHA FLOOR calls up the following indications :

— “A FLOOR" in green, surrounded by a flashing amber box on the FMA, and in amber on
the engine warning display, (as long as o.-floor conditions are met).

— “TOGA LK" in green, surrounded by a flashing amber box on the FMA, when the aircraft
leaves the ci-floor conditions. TOGA thrust is frozen.

To cancel ALPHA FLOOR or TOGA LK thrust, the pilot must disconnect the autothrust.

SPEED/MACH mode

In SPEED/MACH mode, the A/THR adjusts the thrust in order to acquire and hold a speed

or Mach target.

The speed or Mach target may be :

— Selected on the FCU by the pilot.

— Managed by the FMGC.

When in SPD/MACH mode, the A/THR does not allow speed excursions beyond the

following limits, regardless of the target speed or Mach number :

— For a selected speed target, the limits are VLS and VMAX (VMO-MMO, VFE-VLE,
whichever applies).

— For a managed speed target, the limits are maneuvering speed {(Green Dot, S, F,
whichever applies) and maximum speed (340/.80-VFE-VLE, whichever applies).

The changeover from SPEED to MAGH mode is either automatic, performed by the FMGC,

or manual, with the pilot pushing the SPD/MACH changeover pushbutton.

The FMA displays “SPEED" or “MACH".

Approach autothrust :
R Below 3200 feet radioaltitude, with at least CONF 1, the A/THR logic is modified to be more
responsive to speed variation. This is referred to as approach autothrust.

TNA MSN 0533-0822
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GROUND SPOILER CONTROL

Spoilers 1 to 5 act as ground spoilers.
When a ground spoiler surface on one wing fails, the symmetric one on the other wing is
inhibited.

Arming
The pilot arms the ground spoilers by pulling the speedbrake control lever up into the armed
position.

Full extension
The ground spoilers automatically extend during rejected takeoff, at a speed greater than
72 knots, or at landing when both main landing gears have touched down, when :
R - Ground spoilers are armed and all thrust levers are at or near idle, or
- Reverse is selected on at least one engine (other thrust lever at or near idle), if ground
R spoilers were not armed.

Note : - In autoland, the ground spoilers fully extend at half speed one second afler both
main landing gear touch down.
R - The spoiler rofl function is inhibited when spoilers are used for the ground spoifer
R function.

Partial extension

The ground spoilers partially extend {10°) when reverse is selected on at least one engine
(other engine at idle), and one main landing gear strut is compressed. This partial
extension, by decreasing the lift, eases the compression of the second main landing gear
strut, and consequently leads to full ground spoiler extension.

Retraction
The ground spoilers retract :
- After landing, or after a rejected takeoff, when the ground spoilers are disarmed.

Note : If ground spoilers are not armed, they extend at the reverse selection and retract
when idle is selected.

- During a touch and go, when at least one thrust lever is advanced above 20°.

Note : After an aircraft bounce, the ground spoilers remain extended with the thrust levers
at idle.

TNA MSN 0441 0791-0822
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[FOR INFO|

The landing gear touchdown condition is triggered for both main landing gear, either when
their wheel speed is greater than 72 knots, or when their landing gear struls are
compressed and the radio altitude is very low (RA < 6 feet).
For the ground spoiler logic, idle signifies :
Thrust lever position < 4° or < 15° when below 10 ft

GRND SPOILERS

HANDLE ARMED

THRUST LEVERS

AND

AT OR NEAR IDLE
ONE THRUST

LEVER IN REV

OTHER THRUST LEVER
AT OR NEAR IDLE

J*>

AND

OR IN REV
WHEEL SPD> 72 KT

(BOTH MLG)
RAC & FT
BOTH MLG
COMPRESSED

AT LEAST ONE THRUST

FLT TO
GND
TRANSITION
LATCHED 3s

LEVER IN REV
OTHER THRUST

AUTO MAINTAIN

SPOILERS
EXTENSLON

PARTIAL
= SPOILER

LEVER AT OR NEAR IDLE

(&)

ONE MLG
COMPRESSED

SEC

EXTENSION
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THRUST LEVERS
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The thrust levers can only be moved manually.
They move over a sector that is divided into four operating segments.
The sector has five positions defined by detents or stops.
Thrust lever position is transmitted to the FADEC, which computes and displays the thrust
rating limit and the N1 for that Thrust Lever Angle (TLA).

Note : There is no reverse idle detent. When the pilot moves the lever out of the idle stop
by pufling up the reverse lever on the front of the thrust lever, he selects reverse

idle.

THA ALL
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THRUST RATING LIMIT

The FADEC computes the thrust rating limit for each thrust lever position, as shown below.
If the thrust lever is set in a detent, the FADEC selects the rating limit corresponding to this
detent.

If the thrust lever is set between two detents, the FADEC selects the rating limit
corresponding to the higher detent.

RATING LIMITS :

NFCS5=01=TR35-D0&4~-AD50AA

THA ALL
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THRUST CONTROL

The engines are in the manual mode provided the A/THR function is :

— not armed or

— armed and not active (thrust lever not in the A/THR operating range and no alpha floor).
In these conditions, each engine is controlled by the position of its thrust lever.

The pilot controls thrust by moving the thrust lever between IDLE and TOGA positions. Each
position of the thrust lever within these limits corresponds to an EPR.
When the thrust lever is in a detent, the corresponding EPR is equal to the EPR rating limit

computed by the FA

DEC for that engine,

THRUST

l EPR RATING LIMIT COMPUTED

.\'\ [| TO THE THRUST
LEVER POSLTION

o — = — — —F - | | SELECTED EPR

- E | =ACTUAL EPR

5 |

8 g I IDLE

x z |

] 3 E E |

s = o |

(]

= |

= - i g ; |

o TLA TO FLX CL $ o

o GA MCT pociTION OF THE

] THRUST LEVER

When the thrust lever is in the FLX/MCT detent :

— On the ground

BY THE FADEC ACCORDING

The engine runs at the flex takeoff thrust rating if the crew has selected a flex takeoff
temperature on the MCDU that is higher than the current Total Air Temperature (TAT).
Otherwise the engine produces Maximum Continuous Thrust {(MCT),

Note : A change in FLEX TEMP during the takeoff has no effect on the thrust.

After takeoff

The pilot can change from FLX to MCT by moving the thrust lever to TOGA or CL, then

back to MCT. After that, he cannot use the FLX rating.

=

Note : Setting the thrust lever out of FLXMCT detent without reaching TOGA or CL
detent has no effect,

The pilot can always get MAX TO thrust by pushing the thrust lever all the way forward.

THA MEN 0538-0322
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L A320
o Tt A ASZT THRUST CONTROL SYSTEM SEQ 150 | REV 23

AUTOMATIC MODE

In the autothrust mode (A/THR function active), the FMGC computes the thrust, which is
limited to the value corresponding to the thrust lever position {unless the alpha-floor mode

is activated).
mest (D) SIS
NG T { @,
i'._G"_H EFR RATING

--ILIH.T.T cL —‘

— -m={UPPER LIMIT

]

e
: g
E = E
b E l§ o CLB 1.5M
k-]
=] - —
¢ I E E IDLE | y
] POSSIBLE
= OFERATING —-L
'; TO FLX €L a REV RANGE OF ,r{n' 14
roGA MeT S EPR REGUIRED {’ 187
o ACTUAL POSITION OF BY A/THR ., [l.2z23| EPR
= THE THRUST LEVERS .

INDICATIONS ON FMA

The FADECs monitor the positions of the thrust levers, and trigger appropriate indications

on the FMA.

LVR ASYM : appears in amber {3rd line on the FMA} if, with A/THR active and both
engines running, one thrust lever is set out of the CLB detent.

LVR CLB  : flashes white (3rd line on the FMA) if the thrust levers are not in CL
position while the aircraft is above the altitude of thrust reduction with
both engines running.

LVR MCT : flashes white {(3rd line an the FMA) if the thrust levers are not in MCT
position after an engine failure {with speed above green dot).

THA WSN 0538-0822
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Chapter: 22

ARMKZ A320/321 S.O.P 5 o oo

TransAsia Airways
: Page: .22-5

@ At touchdown:

+ Select MAX REV immediately after the main landing gear touches down.

If the airport regulations resirict the use of reversers, select and maintain reverse idle

unfil faxi speed is reached.

A slight plfch up, easily confrolled by the crew, may dppedred when fhe thrust

reversers are deployed before the nose landing gear touches down.

Lower the nosewheel without undue delay if MED is selected.

In case of engine failure, the use of the remaining reverseris recommended.

* Braking may be commenced before nosewheel is down, . if required for
performance reasons, but when comfort is the priority it should be deldyed until the’
nose wheel has touched down.

During roll out, sidestick inputs (either lateral or longitudinal) should be avoided.
If directional control problems are encountered, reduce thrust to reverse idle until
directional confrol is satisfactory.-

« After reverse thrust is initiated, a full stop landing must be made.

. GROUND SPOILERS ¢.vevveeovreeeesseveeeeseseesreesssmessessmesesesssessssessssasmeseesesessssasssseesssssseees s CHECK
Check that the ECAM WHEEL page shows the ground spoﬂers fully deployed dfter
touchdown. Announce "Ground spoilers" then “reverse green” el

~ DIRECTIONAL CONTROL....ocervvvrsssrssssssssnssreeresessessnss et e e e ENSURE

* Use rudder peddls for directional confrol.
+-Do not use the nose wheel steering control handie before reaching taxi speed. -

= BRAKES ... e recereetrernesnercseeessastesntsesnssnsesssasssmseesessesmsnssssssssnesssassssnsnsshnsssavereneneasssessaseass AS RQRD
* Monitor the autobrake, if it is on. When required, brake with the pedals.
« Although the green hydraulic system supplies the braking system, if pedals are pressed
quickly a brief brake pressure indication appears on the BRAKE PRESS indicator.

@ At 80 knots:

= THRUSTIEVEIS ..ot ssesssssssisssssssssssasesiasssesersiansssasssns REV IDLE
70-knots is the minimum recommended speed with full reverse thrust.

CAUTION

Avoid using high levels of reverse thrust at low dirspeed, because gases re-entering
the compressor can cause engine stalls that may result in excessive EGT,

ALL




1.18.6 Quick Reference Hand Book ## &

A319 REV 36
&' 4320/ NORMAL PROCEDURES 3.09
Tace Abva | 321 SEQ 001 -
LANDING
PF PNF
At 20 feet:
VIFLARE . .. ..o PERFORM | ATTITUDE . . . . . . .. oo oo MOMNITOR
THRUST LEVERS . . . .. ... .. ... ... .IOLE
At touchdown :
REV . . . . . ... ... ... ... ... .. MAX]ANNOUMCE . .. ... ...... .. "GAND SPLRS"
BRAKES . . . ... .............ASRORD|ANNOUMCE ... .. .. ... .. "REVERSE GREEN"
At 70 knots -
REV . . .. o IDLE | ANMNOUNCE . . . . . .. ... .. .. ... 70 KT
At taxi speed :
REV . . .. STOW
Before 20 knots :
AUTOBRE . . ... ........ ..., DISENGAGE

GO AROUND (WITH FD ON|}

PF PNF

THRUSTLEVERS . . . .. . ... .. ... ... TOGA

ANMOUNCE . . ... ... ... "GO AROUND-FLAPS"

ROTATION . . . ... .o oot PERFORM |FLAPS . . . .. .. ... ... . RETRACT ONE STEP

ANMOUNGE & . .o s s e e e e e e e e e e s FIMA | ANNOUMCE . . . ... ... .... "POSITIVE CLIMB™

ORDER . . . ... ... . TGEARUPY LG . L e e e up
ANMOUMCE . . . ... ... .. .. "GEAR UP-FLAPS™
NAVOrHOG . . .. ......... ..... SELECT

At GA thrust red. altitude :

THRUSTLEVERS . . . . . . . v v et e et en s CL

At GA accel altitude :

SPEED . . . . . i MOMITOR | FLAPS . . . .. ... .. .. RETRACT OM SCHEDULE

GO ARDUND (WITH FD OFF)

PF PNF
THRUST LEVERS . . . . . . ... .. ... ... TOGA
ANNOUNCE . . . . ... ... "GO AROUND-FLAPS"
ROTATION . . . . ... . ... .....15°0FPITCH|FLAPS . . . .. .. ... ... . RETRACT DNE STEP
ANNOUNCE . . . . . ... ... .. "POSITIVE CLIMB™
ORDER . .. . ... .o oV TEBEARUP TG L L e e uP
ANMNOUNCE . . . . .. .. ... .. “GEAR UP-FLAPS"
At GA thrust red. altitude :
THRUST LEVERS . . . . ... .. ... .. KEEP TOGA
At GA accel altitude :
SPEED . . . L SELEGT
PITCH . . . ... ... ... . ......+10°"¥F
THRUST LEVERS . . . . .. ... ... ... ... CL
A/THR (if GA alt =< 100 feet) . . . . .. ... ENGAGE [FDs . . . . . . v e e e O
NAV or HOG . . .. . ..o oo oL SELECT
OPENCLUME . . . ... ..o ENGAGE
FLAPS . . . ..o oL RETRACT OM SCHEDULE
AMNMOUNCE . . ..o e FMA
THA ALL
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1.18.7 A320 &&E#E £%& (Minimum Equipment List) # &

- A320 FAMILY PAGE: 1-78-1 |
‘ ' SEQ: 001 -
78 EXHAUST
!1 -SYSTEM & SEQUENCE NUMBER [2. RECTIFICATION INTERVAL
X 3. NUMBER INSTALLED
;,; ITEM 4. NUMBER REQUIRED FOR DISPATCH

78-30 THRUST REVERSER
3001 Thrust Reverser

ECAM.

5. REMARKS OR EXCEPTIONS

€1 2] 0 (m) (o) One or both may be inoperative provided:

1} The inoperdiive reverser is deactivated.and
secured in the stowed position, and no
operation or procedure is predicated on thaust
reversers use, and

2) No REV PRESSURIZED waming is displayed on

AT LANDING?

OPERATING PROCEDURES

- Note: It i fs recommended not fo select reverse thrust on the offecfed engine.

3002 Reverser inhibition Relay

Cl410 One ¢r more may be inoperative pravicded the
Switch : - associated reverser is deaclivated,
Refer to 78-30-01.
| 3008 Reverser Indication clz2jol One or both may be inoperadive provided the .
associated severser is deacfivated.
g Refer to 78-30-01 -
30-04 Thrust Reverser Shut Off valve | C 1 2 1 O One or both may be inoperative in open position.
{Applicable fo B22310.
B22317, B22606 aond B22807
only}
T"f‘g
S

ALL

DATE: JANUARY 14, 2003

" _REV 08
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232 FH%

FARE T EE BT ARAE TR LR EER o A — LR RUE AR 4 XA B
s o

Plpda s RIS 55 BT o
2 po 111 B FTIE > AR F IR B AR ILanding Gear RH/LH Compressed Shock Absorber ( £ $i% & X 41 &
4 )1 ¥ TNorma Acceleration (& B Ak )] M5 % o
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A4R4EF CVR & FDR 7eék A H oM B F 45 B & +0.5 £ - 1950:27.15 #F »
#ﬁézi%:ﬁxﬁﬁﬂ’k% % #%h TAIR] ¥4 TGROUND] ( Z## 1) » ﬁtﬂ%aﬂ&

B 10 $E A 3 1,750 R -
1959:27.8 B » 1 FE i Pldx 4 A% A B o shBFZA%TE 10 SR ¥ 38 1,890 R o

E 50
1959:30.15 B > A& BN E L R4 5% d TAIR] ¥4 TGROUND] » st
Bz 3 10 FE 38 38 2,480 °R » 4§ 1.11-4 °

WARE P A LR » AAE 10 ¥ 3% 1,750 RIS E I B 4 > F
s BIEF o

233 %3HBk

# CVR 208k & A2 3 B4 4. ¥ B (Spectrogram) # » ¥ FDR 34k b
HERWE 2317 °

Landl ng Gear Nose/RH/LH Compressed Shock Absorber, Word L ocation: 20, recording time offset: 0.15 sec °
261950:26.16 BALZ 05 A » & Ewik FiAd 1.1g 3% 5 1.38g > SLEFZMKIE 10 R3804 1,480 R » L4
/ma FAEREE S 3B TAIR] > 4o 1112 5 A4k 43 HEREZHAEE 1,450 R -
TGRS CVR AL Ak M - B BAS MAE A B B B 436 HE T > o AR 5 -
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2331 P

%4 FDR A CVR &M T : AT AN LY 10 BB AREELALE
Y5 0 1958:12 Bf » AT HHFFT o LT FHE 282°REF > AH BRI > RIFAH
o P o BB R PR RIARAL B R 225 B (AR R R KRB 1B A
MEALTEZH ) £REZHE20RELMELEMN I RMELZEHREF REL L&
Fls 2 BAAE M4 TRETARD] (hPl) B 4k o ZdhEHAML 14 13K
PldE4IATA2 B P46 225 K E 197 > TMFEEK LY > KE O E > £
INEEB L 3R (HahFErE) » 1R PIIEHRATALE £-225 K o REFTHEFAR T »
2 R PR RIATAL BB RFE 25K -

RALFL TA320/321 A% B4 AE A2 5 | % 22-4 #p Landing X 4k 4o T

® At about 30 feet -

- FLARE.............ce oo ievevee. .PERFORM
- ATTITUDE...........c. .o eee ... MONITOR
- THRUST levers...................IDLE

In manual landing conditions, the call out “ RETARD” is generated at 20 feet
RA as a reminder. Commence a gentle progressive and allow the aircraft to
touch down without prolonged float.

& TA320 #1EFMJ1 (A320 FLIGHT CREW OPERATING MANUAL ) % 3t
% 4.27 #n SUPPLEMENTARY TECHNIQUES *F > #f LANDING MODE Z 4 iti4= T :

------ He should pull the thrust levers back at 20 feet, and the landing should
occur without a long flare. Touchdown quality is better and more repeatable
at fairly flat attitudes. An audible “ RETARD” callout reminds the pilot if he
has not pulled back the thrust levers when the aircraft has reached 20 feet.

BACE RIR B AR R RAFR T I A ARREZE 20 RAT >
TRETARD. # 7 H8F » % 2 38 P42 41420 £ TIDLE) 42 8 -

GAEEB B TR MRS 1R PIERIAT . AR 2 3 PR RIARRE R £
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BB AR 1R 2 M PR R KER 25 E o
2332 HaEARROHK LG

f& FDR éaé%ﬁ%frﬁﬁ% » TETER AAVE 3AM 0 1 IR PR R B AR A
£ 0 -19 7B R-225 & o Z 4% 14 > Bp 1159:32 B » 2 35k P4EHIAHAx B 5 4
4%#%15. 22.5 & o B vy i PUAE HIATAL B H B 8 89 4% R 77 re4E ( Engine Pressure Ratio,
EPR) T3 » £ 3 A #HdFl75 X (Auto Thrust Function) A%k B A T FliE4E
R X o SbBF 0 2 98k P4 RIAR R IF £ I ) e Bl 2 225 B AL & » 3 2 WA I %
e 4H T A M AT X EPR 1.08 ©

& A320 BEFME 1 MH 27.10 & FLIGHT CONTROLS ¥ * ¥ GROUND
SPOILER CONTROL Full extention Z 4x it 4= F :

Full extension

The groud spoilers automatically extend during rejected takeoff, at a speed
greater than 72 knots, or at landing with both main landing gears have
touched down, when:

® Ground spoilersare armed and all thrust levers are at or near idle, or

® Reverseis selected on at least one engine (other thrust lever at or near
idle), if ground spoilers were not armed.

FORINFO

The landing gear touchdown condition is triggered for both main landing gear,
either when their wheel speed is greater than 72 knots, or when their landing
gear struts are compressed and the radio altitude isvery low (RA < 6 feet).

For ground spoiler logic, idle signifies:

Trust lever position < 4° or < 15° when below 10 ft
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GRND SPOILERS
HANDLE ARMED

THRUST LEVERS
AT OR NEAR IDLE
ONE THRUST

LEVER 1IN REW

SPOILERS

OTHER THRUST LEVER EXTENSION

L ]
AT OR NEAR IDLE vy
OR IN REV I
WHEEL SPD> 72 KT LT
(BOTH MLG) | | or
y
|

BA LB FT

=hD0ARL

‘ | AUTO MAINTAIN
BOTH MLG
COMPRESSED o |

TRANSITION
LATCHED 3s

AT LEAST ONE THRUST
LEVER 1IN REV

OTHER THRUST

PART LAL
AN ) o SPOILER

LEVER AT OR MNEAR IDLE / EXTENSION

ONE MLG

COMPRESSED

NELS=01=-2710-013

SEC |

232 HARAMNERERE

RE 2.3-2 3@k AR XA R B @R AR T A RSB ST Ak
B0 (1) @Ik AR T4 LM S B A PIAEHIAT £/ RIEL R 242 B » R—1E
PlAEHIAT 2 RAR AL B R 7 — i PR RIAF /B AR LR ERRIEAZE  (2) RAE
ATERIMBRA T2 2/ > RAREHEMACRARIAZRGRBREERY o

Gk B Byl PIARFRBF 0 2 380 PI4E RIAT /L 225 B B ARFAFAL B @I R
RHCHD » 12 REF) o
B % Siﬁéé:@; JA7 BSCU M 5| @i mirid hZ 95 > BIRA K B

HEOBREATZRBEBEAMESA AL c ZEAMOEAREARZS KA FHEAET L
¥ o

2333 &®ERF™

IRAZE TA320/321 #2 B BAE# 51 % 22-4 # Landing » At touchdown B¥ °
'GROUND SPOILERS) X CHECK %% 3t :

Check that the ECAM WHEEL page shows the ground spoilers fully deployed

after touchdown. Announce “ Ground spoilers’ then “ reverse green”

EFEMEM@IT ARSI %K > ECAM WHEEL PAGE Z.# =40 g 2.3-3 P #1 3

Fidé» R RATAGSE  SaBFARKEEY » M#EATwE 2345 LF5% -]
BT RS
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ECAM WHEEL PAGE |

/ WHEEL
' 7 TUP Locx |
UP LOCK S ) P LOCK

195, pey 195 7
A STEERING {
LfG CTL
o — . e —— e — < —
280 ¢ 140 e 140 T 140
=] ==REL== 2 = ALTN BRE = 3 mREL e 4 =
1€y5 PSI 15?5 juJIEE;IH{ 1%’5 PSI 15;5

([
-
>
o
>
>
=
[
H
He

h !
T e WAL R y
LAY et FEr £LdEs 1 -
e

ey

NFCS=01=27&80=011=A00TAK

(7 SPOILERS/SPEED BRAKES INDICATION

These indications are the same as those displayed on the FLT CTL page.

B 2.3-3 @ik Ak ECAM X #

<

4 WHEEL o —o
— —— i — —
o e i ——
LTI T 23 23 23
1 =REL= = S =REL= 4
g g e S
TAT 25 e 2 (00000 ooo
L_ BAT +75 "G T3 H 15

d

B 2.3-4 M@\ AR AN ECAM Z 28
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1959:27 B » 3% A% £ [ 4 £ $h F BF % [0 1950:29 BF » CM-1 *F ™ 'spoiler one reverse
greenand] ° & 2.3.3.2 B A7 » @ AR AR I > W ECAM LB RJEE [-]
IR 0 B 2.3-4 - CM-1 X 3% A A% A ALET Bl €3 8,700 /N B » #H % By 2 v wj 2 4L
B# % > 3 ECAM 435’1‘%@’}%%7}&*%’(?}] s BT L Tepoiler] > BATEEE
B B ER 0 RIRAZRBREALS RS ECAM LB THE BT « ZETH A
B BERHAMER zé%)si%fi)’] Téé;?/] YRR & 5 & ARl A EE N B &%
WZRAT T S RBR L 0 B T Ho@m ik RAR R B IR -

#%%ﬁ"ﬂmﬁmﬁ}] M A A B AE %ﬁﬂr/}}/‘}? Lk OREEREFBRELRZIE
—tm g T o AALIE O M RAEEEIL BA B > IR/A LR RAUH M AAE ¥

%Jky)iﬁ’b ’ %5?%1 TE RS a(#ﬁ%’ BEHERMFELERTS T“’]Hff%téﬁz
hs] R WIREEZEREZGRET -k TAVEmT » oSy BB E
HR T2 5T R E ECAM @ AR T o

2334 RigiFik
G 10 TR0 EEIGE > BRI E ~ BARAA M FOARANRE > 53l T

1959:27 BF » 1,750 °R » F dhHE %

1959:29 B » #5 2,200 "R » CM-1 : I'spoiler one reverse green and] (A Mz & &
"oy Z 5 de 2333 )

1959:30 B » #2480 R » Sk

1959:32 Bf » #2900 °K » 13 R4/ & &M
1959:37.5 B » # 4100°R » CM-1: 2 A # %2 | ;
1959:39.9 B » & 4550°R » CM-1: A H B £ | ;
1959:40 B » #5 4,800 °R » F44s A L2 £ ;
1959:44.4 BF » #5630°R » CM-1: T A % &
1959:46.1 B » % 6,050°R » CM-1: A H B £ | ;
1959:49.8 BF » £ 6,830°R * CM-1: T TA XA &% -

EBRMAFETHERADNE 2458 10BRFH 140155 278 -
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FIRFERY 2K LIRRIES SR o KKK 548 > CM-1 B3 Rk 1%
mBEF AR

RAE P TA320 KB E K& % 1-27 % FLIGHT CONTROLS °* LANDING
PERFORMANCE % » 4kt sz A 4% (A320-232 B22310) %3 @mik itn A& » B
P& B B A% 38 e 15% o

BHLEPTH > BEBAEGGHE 20 REF » £ 1 Kb rIEHAF > ® A%
'RETARD & & » ﬂ%z%;ﬁamf (AR ENR R o FEK @R ARZ A D
BERE éﬁ&@;mﬂf&«ﬁx LAE 0 BB 2 SR A B R4 £ EPR 1.08 X 4f 7 4 i
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40 Engineered Material means high energy absorbing materials of selected strength, which will reliably and
predictably crush under the weight of an aircraft.
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CM1: EBESR B &R EilE
CM2: &l B 5 B & EilsE
CAM : EAFEE 5 5
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PA : RALL B B PA K
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TCH: éFi#3 6
ACC: §EE P
APP: &bt LG 6
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— AR Z AR
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* o MLIRAE R X4

() : FFBEAFRAFFHN
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CAL616~ CAL678~ CAL688~ CPA401~ EVA228~ FEA082 ~ FEA137 ~ MDA280~ MDA732 ~
MDAT747 ~ TNA242 ~ TNA374 ~ TNA535 ~ UNI615 ~ UNI829 ~ UNI830 ~ UNI831 ~ UNI93
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1931:32 PA Xu AERLEI LT RAEPHNERECERRT 22457 2AG

7k ] AL /{é/] ﬂmb );)T V/(’£4T/{£/§L§'fi,tﬁg]‘%/f%b”}a'ﬁ} E#%ﬂé\m
FARAREATHEERAMMET S HHEG S (FFABE
R &M ) ladies and gentlemen please fasten your seat belt
whenever seated according to last CAA regulation may we remind
you cell phone radio transmitter remote control for any other
electronic devices must not be used please kindly switch it off thank
you for your cooperation &-1%H & 1 A 09 A AL P H A MR AL 15
AR O BRATA ook B FRBAAE T AR ARG E H AR ALK
F R 69 R B A H

1931:34 KHH (KHH $Z UNI829 B #}3%)

1931:37 | UNI829 (KHH $Z UNI829 B #}3%)

1931:40 KHH transasiafive tree six climb and maintain flight level one niner zero

1931:43 CM1 climb and maintain flight level one niner zero transasiafive tree six

1931:47 KHH (KHH $Z ARS5 ] #t3%)

1932:02 CAM (FHARE)

1932:13 | CAM2 A RME B — B

1933:12 CAM?2 *

1933:15 KHH (KHH $Z UNI829 B #}3%)

1933:17 CAM1 *

1933:19 CAM2 *

1933:21 | UNI829 (KHH $Z UNI829 B #}3%)

1933:24 KHH (KHH $Z UNI829 B #}3%)

1933:31 | UNI829 (KHH $Z UNI829 F #3% )

1933:33 CAM1 *

1933:34 CAM?2 *

1933:36 CAM1 *

1933:38 KHH transasiafive tree six contact taichung approach one two niner point

SiX
1933:42 CM1 "% taichung approach one two niner point six good day ma am
transasiafive tree six

1933:48 KHH (KHH $2 MDA280 R 35 )

1933:49 CAM1 *

1933:54 CAM2 *

1933:59 CAM1 *
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1934:09 CM1 taichung approach good evening transasiafive tree six climbing to
flight level one niner zero

1934:14 TCH transasiafive tree six taichung approach roger

1934:18 CAM1 *

1934:22 CAM?2 *

1934:23 CAM1 *

1934:25 | UNI615 (TCH $2 UNI615 M #3%)

1934:30 TCH (TCH $2 UNI615 M %35 )

1934:33 | UNI615 (TCH $2 UNI615 M %35 )

1934:42 CAM?2 *

1934:59 CAM1 *

1935:04 TCH (TCH sz e M $35)

1935:25 CAM2 *

1935:29 CAM1 *

1935:30 TCH (TCH $% UNI615 M %35 )

1935:33 | UNI6G15 (TCH #2 UNI615 M %3¢ )

1935:46 CAM1 *

1936:33 TCH (TCH $2 UNI9631 B #}3%)

1936:50 CAM1 *

1936:56 CAM2 *

1936:58 CAM1 *

1937:18 | CAM1 RARABERAE ZEBBRRE 2 AT ARERK

1937:21 CAM2

1937:21 ATIS |threethousand five hundred feet temperature two three QNH one zero

zero eight hacto pascal low level wind shear advisory in effect
moderate to sever ~mation zulu sungshan airport information zulu one
one two eight zulu expect IL S approach runway one zero in use wind
variable at three ~five hundred meter light rain cloud scatter ~ one
thousand eight hundred feet overcast three thousand ~ temperature
two three dew point two two QNH one zero zero eight hacto pascal
wind shear on runway one zero low level wind shear advisory in effect
moderate to severe inform taipel approach or sungshan tower~

1937:26 | CAM (AR BE)

1937:27 CAM1 you have radio please

1937:27 TCH transasiafive tree six contact taipei control one two six point seven

good day
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1937:32 CM2 five tree six good day
1937:39 CM2 |taipei control good evening transasiafive tree six flight level one niner
zero four nine dme to houlung identing
1937:46 ACC transasiafive tree six taipei control roger
1937:54 ACC (ACC $ CAL616 M #f35)
1938:00 | CAL®616 (ACC $Z CAL616 R #t35)
1938:06 ACC (ACC $L CALG616 R #35)
1938:25 ACC (ACC $2 TNA374 M #}3%)
1938:29 | TNA374 (ACC $% TNA374 M %35 )
1938:31 | CAM1 # A& —74 low level wind shear moderate turbulance
1938:37 CAM2 Sir moderate turbulance
1938:37 ACC (ACC #2 CALGS8 Fl 3% )
1938:38 | CAM (HARAE)
1938:41 | CALG83 (ACC #2 CAL6S8 H#3%)
1938:42 CAM1 | haveradio sir
1938:47 CAM1 R4 & 3k control 4
1938:49 CAM2 ¥
1939:04 ACC (ACC $Z CAL688 R #t35)
1939:08 PA W5t &AL J A AL o g R B AR AR L B B R AME
FREZANPABEHRAES LML RMRERITHIEA—F
HFRR FHGRRGFIHATAE BFMLEASS T
TRXEFE =T C FAIREIFM K& ARG\ B4 2
O RH AL R AR B AU EAL  BY 4 AR R I B A
good evening ladies and gentlemen thisis the first officer speaking
welcome board transasia airways flight number five thee six from
tainan to sungshan and now we are flying at nineteen thousand feet
average ground speed is about eight hundred kilometer per hour with
forecast at sungshan is raining now ground temperature about twenty
three degrees and estimate arrival at eight o’ clock PM thanks for
flying with us have nice trip thank you
1939:09 | CAL688 (ACC $Z CAL688 R %35 )
1939:41 ACC (ACC $ CPA401 M %35 )
1939:47 | CPA401 (ACC $ CPA401 M %38 )
1940:03 ACC transasiafive tree six descend and maintain flight level one five zero
descend now
1940:08 CM1 descend to one five zero we are leaving transasia five tree six
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1940:17 CAM1 V S descend flight level onefive zero
1940:18 ACC (ACC $2 TNA374 M %38 )
1940:21 CAM2 sir cruise checklist complete...
1940:26 CAM2 | wesather at sungshan wind shear VMC ...approach speed ... radio nav
houlung zero five two anpu limakilo oscar progress ... MDA two six
three ... approach chart ... ITSG ... outer marker position two
thousand ... houlung one zulu after houlung via zero five two radial
zonli four thousand cross zonli descend three thousand five hundred
feet until tazan inbound course zero niner five go around procedure
oscar limauniform ...oscar lima uniform four thousand hold at lima
uniform or radar vector ... cleared for approach flight director
autopilot autothrust decel erate approach one thousand stable in case
go around | will call out ...
1940:26 | TNA374 (ACC $ TNA374 M #t35)
1940:31 ACC (ACC $Z CAL688 M #t35)
1940:36 | CALG688 (ACC $L CAL688 M %35 )
1940:58 ACC (ACC $1 EVA228 M #t3% )
1941:.03 | EVAZ228 (ACC $ EVA228 M #t3% )
1941:06 ACC (ACC $ EVA228 M #t3% )
1941:09 ACC (ACC $1 TNA374 F #3%)
1941:13 | TNA374 (ACC $ TNA374 M #t35)
1941:22 | CAL678 (ACC $2 CAL678 M #t35)
1941:26 ACC (ACC 3L CALG78 Ml #t35)
1941:31 | CAL678 (ACC 3L CALG78 M #t35)
1941:37 ACC (ACC $2 MDA280 F 3% )
1941:39 PA | AL E RAELE T T 0 RRFHA L G A Az Edodf 2 4%
HaA (FIFBE - §ERAZEZHEA)
ladies and gentlemen we are now passing through turbulence please
fasten your seat belt thank you
1941:41 | MDA280 (ACC $2 MDA280 [ #}3% )
1941:55 ACC transasiafive tree six contact taipei approach one one niner point
seven
1942:00 CM1 one niner point seven good night sir five tree six
1942:04 ACC right
1942:04 APP (APP $Z FEAQ82 R #}3% )
1942:06 | FEA082 (APP $i2 FEA082 i #3% )
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1942:07 CAM1 you have control

1942:09 CAM2 yes | have control

1942:10 CAM1 V S descend to one five zero

1942:11 CAM2 check

1942:11 APP (APP 3L FEA137 R #t3%)

1942:12 | CAML1 Aok B AA .

1942:14 | FEA137 (APP $Z FEA137 B 3% )

1942:21 APP (APP $2 FEA137 R 3% )

1942:24 | FEA137 (APP $Z FEA137 R 3% )

1942:29 CM1 taipel approach good evening transasia five tree six descend flight

level onefive zero

1942:34 APP transasiafive tree six taipei approach ident taipei QNH one zero zero
niner

1942:39 CM1 one zero zero niner transasiafive tree six

1942:45 | TNAS535 (APP $2 TNAS35 M 35 )

1942:56 APP (APP $2 TNA535 M 35 )

1942:58 | TNAL35 (APP 32 TNAS535 R #3%)

1943:02 APP (APP $2 TNAS35 F 4} )

1943:05 | TNAS535 (APP 32 TNAS535 R 435 )

1943:08 APP (APP $Z MDA747 B 438 )

1943:11 | MDA747 (APP $Z MDA747 B 435 )

1943:13 APP (APP $2 MDA747 M #3%)

1943:14 | MDA732 (APP $2 MDA732 M #3%)

1943:17 APP (APP $2 MDA732 M #t3% )

1943:19 | MDA732 (APP $Z MDA732 R 3% )

1943:20 APP (APP 32 TNA242 B 3% )

1943:24 | TNA242 (APP 3 TNA242 B 3% )

1943:28 CM1 |taipei approach transasiafive tree six approaching flight level one five
Zero

1943:32 APP transasia five tree six descend and maintain five thousand

1943:36 CMm1 descend five thousand five tree six

1943:39 APP (APP $2 TNA242 M #35)

1943:42 CAM?2 idle descend five thousand

1943:42 | TNA242 (APP 32 TNA242 R 3% )

1943:43 CAM1 check
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1943:44 APP (APP 3 TNA242 R 438 )
1943:48 | TNA242 (APP $2 TNA242 M %35 )
1943:52 APP (APP $2 TNA242 M #35)
1943:53 APP transasiafive tree six proceeding ATR over putin speed two one zero
1943:57 CM1 TCAS contact we are adjust our speed transasiafive tree six
1944:11 APP (APP $ FEA082 R 35 )
1944:17 | FEAQ082 (APP 3L FEAQ82 M #}35 )
1944:26 | MDA280 (APP $2 MDA280 I %3 )
1944:30 CAM2 idle descend
1944:31 CAM1 check
1944:31 APP (APP 32 MDA280 F #f3%)
1944:38 | MDA280 (APP 2 MDA280 R 3% )
1944:42 CAM2 one zero zero niner...
1944:43 APP transasiafive tree six cleared IL S runway one zero approach
1944:46 CAM1 check
1944:48 CAM2 HE EMIFTILS
1944:51 CM1 cleared ILS runway one zero approach transasia five tree six
1945:20 APP (APP 3L FEA082 M #}3% )
1945:24 | FEA082 (APP $i2 FEA082 [ #}3% )
1945:44 APP (APP $L FEA137 R #1355 )
1945:48 FEA137 (APP $Z FEA137 M #35 )
1945:49 APP (APP $Z FEA137 R #}35)
1945:51 APP (APP $2 MDA280 I %3 )
1945:54 | MDA280 (APP 32 MDA280 F 135 )
1945:57 APP (APP $2 MDA280 B #35)
1946:03 PA EfRE KMCEHBREGTHRT LARANTE THhY
FATET FEHLIFE2ed FHKE GAHERZFIR
B (FIHAEZER GEHRH)
ladies and gentlemen we are now descending due to turbulence
please fasten your seat belt kindly put your seat upright and lock your
tray table in place thank you
1946:03 | MDA280 (APP $2 MDA280 I #3%)
1946:09 APP (APP $2 MDA280 M %35 )
1946:13 | MDA280 (APP $2 MDA280 I #t3%)
1946:14 CAM1 with ATR speed
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1946:14 APP (APP 32 MDA280 M #3%)
1946:17 | MDA280 (APP $Z MDA280 R 3% )
1946:25 | CAM (TARE)
1946:25 CAM2 approach checklist please sir
1946:26 CAM1 yessir
1946:28 APP (APP $Z FEAQ82 M 3% )
1946:28 CAM1 briefing
1946:29 CAM?2 confirmed
1946:30 CAM1 status
1946:31 CAM2 no status
1946:33 CAM1 V bugs
1946:34 CAM2 set
1946:35 CAM1 seat belt
1946:36 CAM2 on
1946:36 CAM1 QONH MDA
1946:37 | FEA082 (APP $Z FEAQ82 Fil #3% )
1946:38 CAM?2 one zero zero niner MDA two six three
1946:41 CAM1 TAD on ND
1946:42 CAM2 .
1946:43 CAM1 engine mode select
1946:44 CAM?2 normal
1946:45 CAM1 checklist completed
1946:56 CAM1 *
1947:37 CAM2 *
1947:38 CAM1 *
1947:39 APP transasiafive tree six say airspeed
1947:42 CMm1 speed two five zero
1947:45 APP roger
1947:46 APP (APP $ FEAQ82 Fl #}3% )
1947:50 FEA082 (APP $Z FEAQ82 M 4135 )
1947:54 APP (APP $ FEA082 %35 )
1947:57 | FEA082 (APP $Z FEAQ82 R #t3%)
1948:09 CAM1 *
1948:19 | FEA082 (APP $Z FEAQ82 Fil 3% )
1948:20 CAM1 *
1948:22 APP (APP 3L FEAQ82 M #}3%)
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1948:26 CAM (TEARE)
1948:26 FEA082 (APP £ FEAQ82 M 3% )
1948:29 APP (APP 3 FEA082 I #35 )
1948:30 CAM1 *
1948:57 APP (APP 2 MDA280 M #t3%)
1949:01 | MDA280 (APP 1 MDA280 I 435 )
1949:10 | FEAG78 (APP 3 FEAG678 M #3%)
1949:18 CAM2 *
1949:21 CAM1 *
1949:23 APP (APP 3L FEAG78 I #35)
1949:26 | FEAG78 (APP 3 FEAG678 M #3%)
1949:36 CAM1 *
1951:32 APP (APP 32 MDA280 M 3% )
1951:35 | MDA280 (APP 2 MDA280 M 4t3%)
1951:38 APP (APP 2 MDA280 M #t3%)
1951:49 | CAM (TBE%)
1951:53 | TNA242 (APP $2 TNA242 M #3%)
1951.:56 APP (APP £ TNA242 M #3%)
1951:59 | TNA242 (APP $2 TNA242 M #3%)
1952:00 APP (APP 3 TNA242 R 438 )
1952:14 CAM2 zonli three thousand five
1952:15 CAM1 check
1952:16 CAM?2 activate approach phase
1952:21 | CAM1 | "&+ 121k A2 R AF—T% = automaticaly activate approach

phase

1952:28 | CAM2 A LT kSR
1952:28 | CAM1 #of A RR LI
1953:06 UNI830 (APP $Z UNI830 FH #35)
1953:14 APP (APP $Z UNI830 FH #3%)
1953:16 CAM2 heading
1053:17 CAM1 check
1953:18 CAM2 glide slope loc blue cat three dual
1953:21 CAM1 check
1953:21 CAM2 cat three dual autopilot one and two
1053:22 CAM1 check
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1953:22 | UNI830 (APP 3 UNI830 M %35 )
1953:45 APP (APP $2 MDA280 M #t3%)
1953:50 | MDA280 (APP 32 MDA280 F 135 )
1953:52 CAM2 flap one sir
1953:53 CAM1 speed check flap one
1954:50 CAM2 loc alive
1954:51 CAM1 check
1954:52 CAM2 loc star
1954:53 CAM1 check
1954:58 UNI93 (APP $2 UNI93 B 3% )
1955:04 CAM2 glide slope star four thousand set
1955:05 APP (APP 3 UNI93 R #t35)
1955:05 CAM1 check
1955:10 UNI93 (APP $Z UNI93 R #}35)
1955:15 CM1 taipel approach transasiafive tree six establish
1955:23 CAM2 flap two
1955:24 APP transasiafive tree six contact tower one one eight point one
1955:27 CM1 contact tower good night mam five tree six
1955:34 CM1 |sungshan tower good evening transasiafive tree six ILS approach and
ten mile on final
1955:40 TWR | good evening transasiafive three six sungshan tower runway one zero
wind zero one zero at four QNH one zero zero eight continue
approach
1955:49 CM1 one zero zero eight runway one zero continue approach five three six
1955:56 CAM2 ZRI C AN
1955:57 CAM1 check
1955:59 CAM1 RA dive
1956:00 CAM?2 check
1956:26 | CAM (FARE)
1956:34 | CAM (o B — MEAR G ASRAER)
1956:38 CAM2 outer marker
1956:39 CAM1 check two thousand
1956:40 CAM2 gear down
1956:41 CAM1 gear down
1956:42 | CAM (RS RATHE)
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1956:47 PA | BEFHERMAMESE FELATEART RO THH 4
Bihst (R ABERSEHRL)
ladies and gentlemen we are about to land please fasten your seat belt
kindly put your seat upright and lock your tray table in place thank
you
1957:05 CAM2 flap three
1957:05 CAM1 three
1957:09 CAM1 final set
1957:11 CAM2 landing checklist
1957:12 CAM1 before landing cabin crew
1957:13 CAM2 advised
1957:14 CAM1 auto thrust
1957:15 CAM?2 speed
1957:15 CAM1 go around altitude
1957:17 CAM2 four thousand set
1957:17 CAM1 landing memo
1957:18 CAM?2 no blue
1957:19 CAM1 correct runway
1957:20 CAM?2 runway one zero
1957:21 CAM1 standby landing clearance
1957:21 TWR (TWR $ TNA242 B #35)
1957:25 | TNA242 (TWR $ TNA242 B #35)
1957:28 TWR (TWR $ TNA242 B #}35)
1957:30 | TNA242 (TWR $Z TNA242 M #t3%)
1958:03 CAM2 one thousand
1958:03 CAM1 stable
1958:11 .
1958:12 TWR transasiafive tree six the wind calm cleared to land
1958:15 CM1 wind calm cleared to land five tree six
1958:18 CAM2 wind calm cleared to land
1958:19 CAM1 yah
1958:51 | CAM four hundred (&4 € &% %7 %)
1958:51 | MDA280 (TWR $Z MDA280 R #3% )
1958:53 CAM1 hundred above minimum
1958:55 TWR (TWR $2 MDA280 R #}35)
1958:56 CAM2 land green




MCC s RS

Y 4 [ o

FDR B§H | R#& A&
1958:58 CAM1 check
1959:01 | MDA280 (TWR £ MDA280 M #35)
1959:02 CAM threehundred (&4 & & E L5 4)
1959:02 CAM2 insight landing
1959:03 CAM1 cleared to land
1959:04 CAM BAEZX (a9 %ﬂ:ﬁﬂrrf oA
1959:05 CAM (&S B — P12 4% ")‘“i/ﬁ“ %)
1959:05 | UNI831 (TWR £ UNI831 ra‘i #3)
1959:06 CAM two hundred (#& & & & £ 54 )
1959:08 TWR (TWR $2 UNI831 M %35 )
1959:10 | UNI831 (TWR £Z UNI831 M 3% )
1959:15 CAM one hundred (&4 & & LR )
1959:21 CAM fifty (£8EHELETH)
1959:23 CAM twenty (&4E 5% 2‘%%%)
1959:23 CAM retard retard
1959:26 CAM (B s )
1959:26 CAM retard
1959:27 CAM (AR )
1959:28 CAM retard
1959:29 CAM1 spoiler one reverse green and
1959:37 | CAM1 RH B RR
1959:37 TWR (TWR £Z UNI831 M 3% )
1959:39 | CAM1 R B LR
1959:40 | UNI831 (TWR $2 UNI831 M %35 )
1959:43 TWR (TWR $ UNI831 M #3%)
1959:44 | CAM1 KMAH KL
1959:46 | CAM1 R B RR
1959:47 | UNI831 (TWR £Z UNI831 M 3% )
1959:;50 | CAM1 RAEARHRR
1959:50 TWR (TWR $2 UNI831 M %35 )
1959:53 | CAM1 BE
1959:54 | CAM?2 EREFRHE
1959:55 | CAM1 K 4o il
1959:57 | CAM1 v I
1959:57 CAM (e )
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1959:58 CAM (Bemde &4 )
1959:59 CAM B (BRETH)
2000:01 | CAM?2 it
2000:03 | CAM1 v [
2000:03 CAM (BepdE )
2000:04 CAM1 v [
2000:05 CAM (B &4 )
2000:06 TWR transasiafive three six ground
2000:08 CM1 RMEA B RAEKR
2000:10 CAM (BepdE 4 )
2000:11 CAM ( %%M%%%’%’n‘ )
2000:15 CAM (G EA)
2000:15 TWR %i* i H % M 9eiE T 95
2000:17 CAM % (BHETAE)
2000:18 CM1 z&m TR M@ LI
2000:19 TWR roger
2000:20 CAM g (BHETHE)
2000:21 CM1 attention crew at station attention crew at station
2000:22 CAM % (RAETAE)
2000:24 CM1 attention crew at station
2000:31 CAM1 £
2000:34 CAM (AR A )
2000:34 | MDA280 (TWR ¥ MDA280 R #t35)
2000:36 PA 4 B kA
2000:37 CAM (AR A )
2000:37 CAM w (RHFERAE)
2000:38 TWR (TWR #2 MDA280 M 3% )
2000:40 | CAM2 A
2000:41 | CAM1 M2
2000:42 CAM (A B A )
2000:43 CAM (B B AE )
2000:46 | MDA280 (TWR 2 MDA280 M 3% )
2000:48 (F4k4% L)
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2002:15*" (CVR & 27 B 46 4% & A4 4 )
2002:15 CcM1 &R L B AT I RIRE
2002:20 TWR B A =55 roger KM GFAMAR LK
2002:20 PA AL B R RMAAL CRABINTRN B AT RM A AWERAR

v

A TRT REREREALREALZE TEDFA AT ORAA
0L FALRBMARRERAEFN B SAL RS £ B R
15 b RV R O 48 15 SRoAa b BAs A — B B 4~

2002:41

TWR

(TWR £ TNA280 R #3%)

2002:42

(FLdR k)

A VR E a1 M s 2 4 M A RALB R AR Z A 40 B B 2 o
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FDIU SAGEM P/N ED43A1D5 ARINCE 573/717 128 Word/s

Ident Bus L abel/SDI Description
1 A01a01 Clock 260/00 Day of Date
2 A02a01 FWC 126/01 Flight Phase
3 A03a01 DMC 233/01 Flight Number
4 A05a01 DMC 230/01 Data Base Update
5 A06a01 DMC 075/01 Gross Weight
6 A07a01 Fleet Identification
7 A07c01 AIC Type
8 A07d01 A/C Tail Number
9 A07f01 Result Parameter Check
10 A07g01 FDIU BITE
11 A08a01 DMC 046/01 Engine 1 Ident
12 A08a02 DMC 046/01 Engine 2 Ident
13 MO01a01 Clock 125/00 UTC Hours
14 MO01a04 Clock 150/00 Clock Synchronized by GPS
15 MO01b01 Frame Counter
16 MO02a01 DMC 203/XX Altitude standard fine
17 MO02a02 DMC 203/XX Altitude standard coarse
18 MO03a01 DMC 206/XX Indicated Airspeed
19 MO04a01 DMC 320/XX True Heading
20 M04b02 FWC 126/10 Warning HDG Discrepancy
21 MO05a01 SDAC 333/01 normal acceleration
22 MO06a01 DMC 324/01 Pitch attitude
23 M06a02 FWC 124/01 Warning Pitch discrepancy
24 MO07a01 DMC 325/XX Rall attitude
25 MQ7a02 FWC 124/01 Warning Roll discrepancy
26 M08a01 SDAC 002/01 VHF Keying
27 M08a02 SDAC 002/01 HF Keying
28 M09a01 DMC 346/01 NLV/EPR Actua Eng 1
29 M09a02 DMC 346/10 N1/EPR Actual Eng 2




| dent Bus L abel/SDI Description
30 MO09tl01 DMC 133/01 Throttle Lever Angel Eng 1
31 M10a01 FWC 137/00 Flaps Position
32 M11a01 FwC 127/00 Slats Position
33 M11tl01 SDAC 046/01 Lever Position (Matrix 1)
34 M12a01 DMC 270/01 Reverser Unlock Eng 1
35 M12a02 DMC 270/01 Reverser Unlock Eng 2
36 M12a05 DMC 270/01 Rev Deployed Eng 1
37 M12a06 DMC 270/01 Rev Deployed Eng 2
38 M13a03 FCDC 043/01 Left Spoiler 1 Out
39 M13a04 FCDC 043/01 Right Spoiler 1 Out
40 M14a01 DMC 211/XX True Air Temperature (TAT)
41 M15a01 DMC 276/01 A/P 1 Engaged
42 M15a02 DMC 276/01 A/P 2 Engaged
43 M15a09 DMC 27101 ATS Thrust N1 Mode
44 M 1520l DMC 271/01 ATS Speed Mach Mode Activated
45 M15a10 DMC 271/01 Thrust EPR Mode
46 M15a35 DMC 301/01 H/Path submode NAV engaged
47 M15a36 DMC 301/01 HDG submode NAV engaged
48 M15a38 DMC 301/01 VOR submode NAV engaged
49 M15a39 DMC 301/01 L oc submode Runway engaged
50 M15a3l DMC 301/01 Track submode NAV engaged
51 M15a40 DMC 301/01 Track submode Runway engaged
52 M15a41 DMC 300/01 Roll out submode LAND TRACK engaged
53 M15a42 DMC 300/01 Align submode LAND TRACK engaged
54 M15a43 DMC3 02/01 Altitude Capture Mode
55 M15a44 DMC3 02/01 Altitude Track Mode
56 M 18a0 FCDC 314/0 L eft Elevator Position
57 M 19a0 FCDC 315/01 Stabilizer Position
58 M15a45 DMC 302/01 G/S Track Mode
59 M15a46 DMC 302/01 G/S Capture Mode
60 M15a48 DMC 302/01 Expedite Climb Mode
61 M15a49 DMC 302/01 Immediate Climb Mode
62 M15a4l DMC 302/01 Open Climb Mode
63 M15a50 DMC 302/01 Open Descent Mode
64 M15a51 DMC 302/01 Expedite Descent Mode
65 M15a52 DMC 302 /01 Immediate Mode
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66 M16a01 SDAC 33101 Longitudinall Acceleration
67 M17a01 SDAC 332/01 Lateral Acceleration
68 M18a02 FCDC 334/01 Left Elevator Position
69 M 18a05 FCDC 041/01 Right Elevator Position
70 M18c01 SDAC 312/00 Rudder Position
71 M18c02 FWC 126/00 Yaw Damper 1 fault
72 M18c03 FwWC 126/00 Y aw Damper 2 fault
73 M18c04 FCDC 304/01 Rudder pedal Position
74 M 18c05 FWC 313/01 Rudder trim Position
75 M18t103 FCDC 310/01 Left Aileron Position
76 M18tl104 FCDC 330/01 Right Aileron Position
77 M18t120 FCDC 363/01 Left Spoiler 3 Position
78 M18tl21 FCDC 374/01 Right Spoiler 4 Position
79 M20a01 DMC 164/01 Radio Altitude 1
80 M21a01 DMC 174/01 Glide Slope Deviation 1
81 M22a01 DMC 173/01 Localizer Deviation 1
82 M23a01 DMC 274/01 Marker Beacon Passage
83 M24a02 FwC 126/00 APU Fire
84 M24a03 FWC 126/00 Engine 1 Fire
85 M24a04 FWC 126/00 Engine 2 Fire
86 M 24205 FwC 126/00 Cabin Press Warning
87 M 24206 FWC 126/00 Avionic Smoke Warning
88 M24a18 FWC 126/00 Red Warning
89 M24a19 FWC 126/10 A/P oft Warning
90 M24a20 FwWC 126 /11 Sidestick not in T.O. configuration
91 M24a21 FWC 126/11 L+R elevator fault
92 M24a22 FWC 126/11 Gear not downlocked
93 M24a23 SDA 002/00 Parking brake oft
94 M24a24 FCDC 044/01 Left sidestick fault
95 M24a25 FCDC 044/01 Right sidestick fault
96 M28a01 FWC 016/01 GPWS Warning
97 M28t101 DMC 307/01 Capt EGPWS valid
98 M28tl02 DMC 307/10 F/O EGPWS valid
99 M28t103 DMC 307/01 Capt WXR valid
100 M28t104 DMC 307/10 F/OWXRvalid
101 M28t105 DMC 307/01 Capt EGPWS installed
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102 M 28t106 DMC 307/10 F/O EGPWS installed
103 M28tlol SDAC 002/00 EGPWS TERR ON ND switch
104 M29a01 DMC 221/XX Angle of Attack LH
105 M2la03 FwC 021/01 LDG Squat Switch LH
106 M30a01 FWC 126/00 Hyd Low Press Yellow
107 M30a02 FWC 126/00 Hyd Low Press Green
108 M30a03 FwC 126/00 Hyd Low Press Blue
109 M31a01 DMC 312/XX Ground Speed
110 M32b01 FWC 022/01 Gear Up locked
111 M32b02 FWC 020/01 Gear down locked
112 R01d01 DMC 310/DD Present Pos Latitude Fine
113 R01d02 DMC 310/DD Present Pos Latitude Coarse
114 R01d03 DMC 311/DD Present Pos Long Fine
115 R01d04 DMC 311/DD Present Pos Long Coarse
116 RO1e01 DMC 307/01 GPS Primary Capt
117 R01e02 DMC 307/10 GPS Primary F/O
118 R02a02 BSCU 33101 Left brake pedal angle
119 R02b06 SDAC 026/01 Alternate braking
120 RO2b08 SDAC 002/00 Antiskid Selector ON
121 R02b09 FwC 126/11 Normal brake fault
122 RO2bOI FwC 126/11 Antiskid fault
123 R02c01 BSCU 300/01 Normal brake pressure 1
124 R02c02 BSCU 301/01 Normal brake pressure 2
125 R02c03 BSCU 302/01 Normal brake pressure 3
126 R02c04 BSCU 303/01 Normal brake pressure 4
127 R02c05 BSCU 304/01 Normal brake pressure 5
128 R02c06 BSCU 305/01 Normal brake pressure 6
129 R02c08 BSCU 307/01 Normal brake pressure 8
130 R02cOl BSCU 306/01 Normal brake pressure |
131 RO3b01 DMC 345/01 EGT Eng 1 (1 495)
132 R03c01 DMC 244/01 Fuel flow Eng 1
133 RO5b01 DMC 350/01 Pred W/S internal failure
134 RO5b02 DMC 350/01 Pred W/S external failure
135 R0O5b03 DMC 350/01 Pred W/S dert/terrain Caution Capt
136 RO5b04 DMC 350/10 Pred W/S dert/terrain Caution F/O
137 R0O5b05 DMC 350/01 Pred W/S warning/terrain warning Capt
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138 R05b05 DMC 350/01 Pred W/S warning/terrain warning Capt
139 R05b06 DMC 350/10 Pred W/S warning/terrain warning F/O
140 R0O5b08 DMC 350/01 Pred W/S oft
141 RO5bOI FWC 16/00 Pred W/S pinprog
142 R0O6a04 DMC 276/10 Altitude STDQHNQFE F/O
143 R09b05 DMC 27101 Mach Selection
144 R12c01 DMC 276/01 HeadingOrack Selection
145 R14a34 DMC 307/01 Radar/EGPWS operating M ode Capt
146 R14a35 DMC 307/01 Radar/EGPWS operating Mode F/O
147 R15a19 DMC 275/01 System page origin
148 R17a02 SDAC 002/01 AC1busON
149 R17a03 SDAC 002/00 AC essbusON
150 R18a03 SDAC 004/11 DC essbusON
151 R19a05 SDAC 067/01 Eng 1 HPV not fully closed
152 R19a06 SDAC 066/01 Eng 2 HPV not fully closed
153 R19a08 SDAC 066/01 Eng 2 PRV not fully closed
154 R19al1 SDAC 055/01 Cross Feed Valve Eng 112 not fully closed
155 R19a12 SDAC 003/01 Pack 1 flow control valve not fully closed
156 R19al3 SDAC 003/10 Pack 2 flow control valve not fully closed
157 R19a14 SDAC 003/01 Eng 1 anti ice P/B On
158 R19a15 SDAC 003/10 Eng 2 anti ice P/B On
159 R19a16 SDAC 003/11 wing anti ice P/B off
160 R19a18 SDAC 001/00 Eng 2 Antilce valve not fault
161 R19al7 SDAC 001/11 Eng 1 Antilce valve not fault
162 R19a0l SDAC 067/01 Eng 1 PRV not fully closed
163 R21b01 FwWC 126/00 Slats Fault
164 R21b02 FwC 126/00 Flaps Fault
165 ROIb02 Constraint Altitude (SSM)
166 R21c01 FwWC 126/11 Engine 1 FADEC fault
167 R21c02 FWC 126/11 Engine 2 FADEC fault
168 R21d01 SDAC 006/01 GPWS terrain det. Fault
169 —— DMC 023/01 ILS1 Frequency | MMR 1 frequency | channel
modes(coarse)
170 R28d02 DMC 033/01 ILS1 Frequency | MMR 1 frequency | channel modes (fine)
171 R28d03 DMC 033/01 MMR 1 modes
172 R28d04 DMC 033/10 ILS2 Frequency | MMR 2 frequency | channel
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modes(coarse)

173 R28d05 DMC 033/10 ILS2 Frequency | MMR 2 frequency | channel modes (fine)
174 R28d06 DMC 033/10 MMR 2 modes
175 R28e01 DMC 032/01 ADF 1 Frequency 100khz, 10khz, 1khz
176 R28e02 DMC 032/01 ADF 1 Frequency 1000khz, 0.5khz
177 R28e03 DMC 032/10 ADF 2 Frequency 100khz, 10khz, 1khz
178 R28e04 DMC 032/10 ADF 2 Frequency 1000khz, 0.5khz
179 R30a01 Event Marker
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Subject: TNATPE/60/05 TNA A320 MSN 791 Runway Excursion - Ground Spoiler Extension
Procedure

Please find following a Ground Spoiler Extension procedure, as requested by the ASC, which
has been verified on a production aircraft here in Toulouse.

This procedure requires the use of a Main Landing Gear Wheel Tachometer Driving Tool part
number 355M 03190000.

Procedure:
1) Aircraft configuration:
> > 1.1 Energize the aircraft electrical circuits.
>> 1.2 Do the IR alignment procedure.
> > 1.3 On the panel 23 VU verify that the SEC1 SEC3, ELACL P/B are engaged.
>> 1.4 On the panel 24V U verify that the SEC2, ELAC 2 P/B are engaged.
>>
>>2) Test:

> > 2.1 Install the MLG WHEEL TACHYMETER DRIVING TOOL (355M03190000) on the
wheel 1 and whedl 4

> > 2.2 Pressurize the 3 hydraulic systems (elec. pump and power transfer unit)

> > 2.3 on the cockpit put the throttle control levers to the idle position and pre-select the speed
brake control lever

> > 2.4 on the driving tool set a wheel speed around 1000 rpm and verify that the spoilers 1, 2
and 5 are extended;

>> 2.5 in case of problem perform a ground scanning and record the maintenance message

> > 2.6 on the cockpit put the throttle control levers to climb position and verify that the
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spoilers 1,2 and 5 reach the neutral position.
> > 2.7 depressurize the 3 hydraulic systems.

> > 2.8 remove the MLG WHEEL TACHYMETER DRIVING TOOL to the wheels 1 and 4
and install it on the wheels2 and 3

> > 2.9 repeat the test cited in 72.2 to 72.6 the spoilers 3 and 4 must move.
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Case #1 (dry)

c:hyprogram files\pephsessionshfm'session L

QCTOPUS VERSION - 23.0.0

REGULATION MRME : Jan

ATIRCRARFT WEBME : RE23ZC01 BR3Z0-23Z f7ea

I INBUT DATZ

Bunway condition
Pressure altitude
Wind {runway)

Configuration
CG code

Weight
EI(V/VE]
Delta W (CRE)

- SPECIARL CRSEE RRE INDICATED WITH A STRR
RBeversers credit
Antiskid

Braking failed
Spoilers

Ground idle failed
Tachometer failure

.85

BECAPITULATION I

H o

=

E5140.000 EG
o.0oo0 ET

Fal -
Lol

: ALL REVERSERS INOPERATIVE

oH

0 BREAKE INOPERATIVE

: BLL SPOILERS CPERBATING

L8]
L8]

CALCULATION WRME : LANDIKG DISTANCE

APPROVED
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Case #2 (dry)

ciyprogram filesh\pep\sessionsfm'session l.res

QCTOPUS VERSION : 23.0.0

REGULATION MRME : Jan

ATIRCRARFT WEBME : RE23ZC01 BR3Z0-23Z f7ea

I INPUT DATZ RECAPITULATICON I

Bunway condition - DRY

Pressure altitude : 28_000 FT
Wind {runway) : 0_oo00 ET
Configuration : CONF 3

CG code : Basic

Weight : E5140.000 EZ
I(V/VE] : 1.230
Delta W (CRE) : o.oon ET

- SPECIARL CRSEE RRE INDICATED WITH R STAR (%) -

RBeversers credit : BALL REVERSERS INHOQPERATIVE
Antiskid - ON

EBraking failed : 0 BERRAKE INOPERARTIVE
Epocilers #-: ALL SPOILERS IHNOPERRTIVE
Ground idle failed - MO

Tachometer failure - MO

CALCULATION WRME : LANDIKG DISTANCE

APPROVED

13-JUL-35
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Case #3 (wet)

c:yprogram files\pep\sessions‘fm'session l.res

QCTOPUS VERSION : 23.0.0

REGULARTION MAME : J&2

AIRCRRFT NRME : REZ232C01 BR3Z0-23Z f72a

I IMBUT DATZ RECAPITULATION I

RBunway condition : WET

Pressure altitude : 28.000 FT
Wind (runway) : 0._.oo0 KT
Configuration : CONF 3

C&E code : Basic

Weight : E5140.000 ES
EI(V/VE] : 1.230
Delta W (CRE) 0.o0o0 ET

- SPECIRL CASEES RRE INDICATED WITHE R STAR (*) -

Reversers credit *: LLL REVERSERS IKOPERATIVE
Antiskid - ON

Braking failed : 0 ERRKE INOPERATIVE
Spoilers - ALL SPJILERS CPERATING
Ground idle failed - MO

Tachometer failure : MO

CALCULATION WAME : LANDING DISTRNCE

LEPERCVED

13-JUL-35
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Case #4 (wet)

c:hprogram files\pep\sessions‘\fm'session 1.

OCTOPUS VERSIONW

23.0.

REGULATION HERME

JER

R

ATRCRAFT HRME : AEZ

Runway condition
Pressurse altitude
Wind ({runway)

Configuration
ZGE cods

Weight
E(V/VE]
Delta WV (CAS)

- SPECIAL CARSES ARE INDI
RBeverssrs credit
Antiskid

Braking failed

Spoilers

Ground idle failed
Tachometer failure

CALCULATIOC

il

1 a3z

CATIED

res

0-232

I INPUT DATAR RECAFITULATION I

28.000 FT
0.oo0 ET

Basic
E5140.000 K3
230

o000 ET

WITH A STAR (*} -
*: ALL REVERSEREZ INOPERATIVE
- ON
: 0 BRAFE INOPERATIVE
*: ALL SPOILERS INOFERATIVE
N ]
L8]

i HRME LENDING DISTANCE

POINT CALCULATICH

RECUL

—
]
=

L O e O e Y e N s N o N B

[
o
H o

CCOEF

APPROVED
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Még s REEFIFRREIHN

GE536 ¥tk %1% 2 CVRIZ LM AT AR

Uikt MERRERESBREREE DT

#e %5 B M AR AxE RER | RE (#)
19:59:23.4 CAM Retard 19:59:24.9 .0.5
19:59:254 | CAM Retard 19:59:26.9 0.5
19:59:26.9 | CAM Retard 19:59:27.4 0.5
19:59:27.8 | CAM (M AR ) 19:59:28.0 0.2
19:50:27.8 | CAM (BRALAE A ) 19:59:27.9 0.1
19:59:29.0 CAM Retard 19:59:30.0 1.0
19:59:29.8 | CAM1 Spoiler one reverse green and 19:59:33.7 3.9
19:59:37.5 | CAM1 BB BR 19:59:38.2 0.7
19:59:39.9 | CAM1 BABBR 19:59:41.0 1.1
19:59:44.4 | CAM1 EAVEA 2 19:59:45.0 0.6
19:59:46.1 | CAM1 BABBR 19:59:46.9 0.8
19:59:49.8 | CAM1 RARK B 19:59:50.9 1.1
19:59:53.9 | CAM1 B g 19:59:54.3 0.4
19:59:54.6 | CAM2 EREFEILKE 19:59:55.3 0.7
19:59:554 | CAM1 R Fnil 19:59:55.9 0.5
19:59:57.1 | CAM1 vk E 19:59:57.6 0.5
19:59:57.1 | CAM (ZRAAdE B A ) 19:59:57.3 0.2
19:59:58.6 | CAM (FefAdE AL ) 19:59:58.8 0.2
19:59:59.8 | CAM g (BHEETE) 20:00:00.1 0.3
20:00:01.7 | CAM2 o2, 20:00:01.9 0.2
20:00:03.0 | CAM1 v E 20:00:03.7 0.7
20:00:035 | CAM (gefAdE B AL ) 20:00:03.8 0.3
20:00:04.6 | CAM1 ik & 20:00:05.2 0.6
20:00:05.7 | CAM (B ldE A8 ) 20:00:05.9 0.2
20:00:07.0 TWR transasiafive three six ground 20:00:08.0 1.0
20:00:089 | CM1 BIVAAHBRKAKE 20:00:10.2 1.3
20:00:09.5 | CAM (Feph—ik B X JF &4 ) 20:00:15.6 6.1
20:00:15.6 | TWR B H AR el T R 20:00:17.1 15
20:00:17.2 | CAM g (RRETH) 20:00:17.5 0.3
20:00:182 | CM1 KME B @ X IE 20:00:19.3 1.1




VN -

. RMSWEAERS

A2 %5 B R R AE HREM |(RE (#)
20:00:19.8 TWR Roger 20:00:20.1 0.3
20:00:20.2 | CAM g (BRETHE) 20:00:20.6 0.4

attention crew at station attention
20:00:21.1 CM1 crew at station attention crew at 20:00:25.4 4.3

station
20:00:22.4 | CAM g (BRLETHE) 20:00:22.8 0.4
20:00:31.1 | CAM1 3 20:00:31.8 0.7
20:00:34.4 | CAM (AR ) 20:00:35.3 0.9
20:00:36.3 PA 4 B Az 20:00:37.1 0.8
20:00:37.0 | CAM (AR ) 20:00:37.3 0.3
20:00:37.0 | CAM g (REETE) 20:00:37.6 0.6
20:00:40.1 | CAM?2 A 20:00:40.8 0.7
20:00:41.5 | CAM1 A 20:00:41.9 0.4
20:00:42.4 | CAM (BA B AF) 20:00:42.5 0.1
20:00:43.1 | CAM (BA B AF) 20:00:43.2 0.1
20:00:48.0 (CVR 4% F Br)
20:02:15.0 (CVR E#7 M4 308k )
20:02:156 | CM1 |&FZiz{E4& B A Bk % | 20:02:19.3 3.7
20:02201 | Twr | AREER /{Oger AMEARM | 000008 27
B Xk

AL HE KM A R A BINF

Akt B AT A A W iE SR

R TART REHEREILE

BAs G ARJESNTB AT EY RN
20:02:20.5 PA £ %2 o 4B AR 5 20:02:42.5 22.0

A OB 8y AR AL SR B A 18

By AL B R AR © 88 2 kAR

B B A — 1R T 4~

20:02:42.5 (Zedk#ak)
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BUER/  AEBRERG TR DTS (ERETRERE)

Mék-x TR BRGEHTISMERITRE (FTELLHRY)

STHEARM

A320-232 (V2527-A5 AE232C02
Pressure altitude

28.000 FT

Runway sope

-0.21 %

Temperature

OAT=25°C

Wind(runway)

0.000 KT

Configuration . CONF
3
CG

= 40%

Weight

55140.000 KG

Ground speed at touch/down = 146 kt
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figkts ZERETRIEEY [Retard) BHEEERRZERA

Mkt ZTPeLP&HYH MRetardl REZLEREZHA

Please find following the responses to the second set of questions concerning this event.

[ 1/ Can you give a clear trandation of the CFDIU troubleshooting coded data?

The Troubleshooting data provided does not correspond to the event, please see attached
message.

® 2/ Why does the message " Retard" stop 2 s after the nose gear touched down? Is it
asper design?

As soon as one TLA is set to REVERSE (whatever the other TLA position), the internal FWC
signa "TLA inhibition" becomestrue. If "TLA inhibition" istrue, RETARD isinhibited.

® 3/ Doesthe antiskid work when the aircraft slides on ground?

When the brake pedals are depressed (approx 15s after touch-down), the brake pressures
progressively increased up to 1000-1500 psi. That level of pressure does not seem to be
abnormal, even if quite high, considering that the aircraft is on a wet runway with ground
spoilers not deployed. (It should be noted that the low refresh rate of the data, 1 per 4 secs, may
not reflect the precise AntiSkid activity, and the precise level of the brake pressures).

Between 12:00:15 and 12:00:20, the brake pressures decreased below 500 psi on the 4 wheels
(again, that is based on 1 measure per 4 seconds...). As the runway is reported to be very wet
(heavy rain conditions reported by the crew), this seems to be the normal behaviour of the
Anti-Skid function, in order to avoid the wheels locking. In addition, the aircraft has left the
runway at about 12:00:16, which has contributed to the loss of a normal adherence.

After 12:00:20, the brake pressures increased again. As the aircraft speed is below 20 kts, the
Anti-Skid function isinhibited, and then the brake pressures increased to comply with the brake
pedal position.

We hope that the above answers your questions, and we remain at your disposition for any
further information you may require.
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1/ TLA corresponding to point #4 on chart #003.1/76-11-00 dealing with "Throttle Control
System"

Please refer to the attached AMM pages 76-11-00 Page 5 Figure 003, and 73-20-00 Page 42
Figure 021. As you will see 73-20-00 shows TRA angles. The 5°45' position corresponds to
point #4 on figure 003 of 76-11-00. Knowing that 1° TLA = 1.9 TRA we can see that
corresponding TLA will be 3° (Please note that DFDR resolution for TLA is 2.821°).

2/ Landing distance in the conditions specified by the ASC
Please refer to the attached table Landing Distances.

It should be noted that the scenario AUTO-BRK MED with GROUND SPOILER retracted has
no practical meaning, as AUTO-BRK MED will not operate when spoilers are not extended,
and thisisincluded as per ASC request for illustration only.

Also the calculations have been made using models which exist, and where 1/2" of standing

water on the runway would be the maximum normally seen.
The calculations take into account the main following assumptions :

WIND = 0 Kt (shifting wind direction < 10 kt and small impact on performance calculations)
Runway State : WET, WATER 1/2 inch, WATER 1/4 inch

ENGINE 1 => T/RMAX
ENGINE 2 => Ground idle
or
EPR =108

PLEASE NOTE. Modelling of the thrust associated with EPR = 1.08 is not precise as the thrust
is usually modelled for well-known fixed ratings (as MCL, MCT, TOGA, Ground IDLE, €tc...),
and this leads to potential minor uncertainties on the results. Also the ENGINE 1 at T/R MAX
assumes REVERSE MAX is used down to 70 knots, and then REVERSE IDLE is used from 70
knots down to O knots, as per normal procedure.
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3/ Thrust in relation with EPR

We cannot provide this information as in order to accurately compute this we would require the
N1 for the Engine 1 in reverse, and this is not recorded, and also there would be some time
spent in unusua transitory phases between REV MAX and REV IDLE. For the Engine 2 at
1.08 EPR the thrust would be of the order of 3000 DaN. (Please see NOTE to previous reply).

4/ Possible way of testing correct functioning of the ground spoilers

We are currently working on this and a procedure has been developed, and this now requires
testing herein Toulouse prior to it being made available.

Nevertheless we understand that the ASC have released the aircraft to TNA after
performance of the following procedure. reference ASM 27-90-00-101-05,27-92-00-101-25
(see attached GRND SPLR.pdf)

1.a/c on ground

2.energize alc electrical circuits

3.three IRSin ATT mod

4.HYD elec pump Y and B on

5.GND SPLR armed

6.rotate four main wheel tachymeter over 900 RPM

-refer  AMM  32-42-00-720-002 connect man wheel driving adaptor
(98d32403004000)with the drilling machines 7.thrust level idle

- spoilers full extention
- each one TLA advance over 15 degree spoilersretract
5/ Specification of the maximum TLA allowing spoilers operation.

Please see attached FCOM 1.27.10.
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6/ Autothrottle behaviour

The TSD that were provided, cannot help in ATHR behaviour explanation since there are not
related with the RWY excursion time. Nevertheless, a lab test was performed to
complete/confirm the ATHR analysis:

ATHR BEHAVIOUR :
The ATHR has worked as per design.

The ATHR involuntary disconnection is explained by the incorrect operational use of the
throttles. This incorrect use leads to the ATHR disconnection by the EPR target comparison
monitoring.

Explanation :

The disconnection logic is such that ATHR disconnection is normally obtained at touch down
when both throttles are set to IDLE, without ATHR warning .

If not, another ATHR reset condition can alow the ATHR to be disengaged :

-If the THR TARGET feedback of one FADEC is different by 0.15 EPR from the ATHR EPR
TARGET limited to the corresponding EPR TLA, the ATHR is disconnected after 1.8 sec. This
condition triggers the ATHR warning. This condition has been triggered before the previous one
during that landing.

The FADEC transmission of the EPR TLA becomes NCD when the corresponding throttle is
selected in reverse range , the FMGC ARINC acquisition behaviour (per design) in case of
NCD isto keep the last EPR TLA valid value (0.98 during lab test in the conditions of the TAN
landing). On an other hand the FADEC EPR TARGET FEEDBACK in reverse is reduced to
about 0.75 EPR. Such a difference is due to the fact that: when no alpha floor condition is
present, the FADEC EPR TARGET FEEDBACK is upper limited to EPR TLA which is set,
when TLA isat or below idle, to EPR IDLE. The EPR IDLE is reduced by 0.2 when the thrust
reverser has deployed more than 15%.

Consequently the EPR comparison becomes invalid and the ATHR is disconnected after 1.8 sec
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with the corresponding warning .That involuntary ATHR disconnection allowed the thrust to be
frozen on engine2 whose lever was at CLB notch !

The required delay between the TLA movement within REV area and the ATHR Engagement
deletion on FMA is consistent with the DFDR.
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