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ACC Area Control Center

AOA Angle of Attack

A/ P Auto Pilot

CB Cumulonimbus

CRM Crew Resource Management

CVR Cockpit Voice Recorder

DFDR Digital Flight Data Recorder
FCOM Flight Crew Operating Manual
FCTM Flight Crew Training Manual

FCU Flight Control Unit

FL Flight Level

FOM Flight Operations Manual

G Gravitational Acceleration

IMC Instrument Meteorological Conditions
MAC Mean Aerodynamic Chord

Mo Maximum Operating Limit Speed in Mach
ND Navigation Display

oCcC Operation Control Center

PF Pilot Flying

PIC Pilot In Command

PM Pilot Monitoring

REP Reporting Point

RVSM Reduced Vertical Separation Minimum
SAT Static Air Temperature

TACAN Tactical Air Navigation System

Vo Maximum Operating Speed/Velocity
Vis Lowest Selectable Speed
VOR Very High Frequency Omni-Directional Radio Range

VORTAC VOR and TACAN
WAFC World Area Forecast Center
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2. 8. 3 Informing Turbulence

For clear and accurate communication between flight crew and cabin
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crew, terms for turbulence are categorized as Light, Moderate, Severe.
When turbulence 1s expected or entering area of turbulence, the
following procedure shall be observed.

a. When turbulence Is expected, captain must inform cabin crew
before entering the area so that cabin crew can take

precautionary action. (When, Where(altitude), Duration of expected

turbulence and etc)

b.  When captain switch on/off Seat Belt Selector, prior notice to
cabin manager should be made.

c. When turbulence is expected or entering area of turbulence,
captain must give Chime to cabin crews so that cabin crew can
make necessary announcement. (Captain may make an announcement if
necessary.

d  If moderate/severe turbulence Is encountered after captain
switch on Seat Belt Selector, 2 chimes with Seat Belt Selector
shall be made by captain. [n this case, cabin crew must quickly
make announcement and accomplish precautionary actions.

(LT I)
()
2.8.3 BLAJLOEA

MRS B L& R B M D BB RBE A X 572Dz, iR
OBIAERN T 5 kT, 95, I, ICHEIND, BLRA TRINZ L
EXTESIRICEBE L2 & E 13, ROFNEEZETFT D L,

a ELRMATRINIGE. FERBAPTUHELZHENLD L OI2, #
RiX, TOZRICALENC TWo - 2T (FBEE2ED) - PHENT
WD 7 &) 2 F SR RISl L7 T i 6720,

b HEII— NV BV H—FF I ATIZTH E XX, FRHC
EERBRORLEIZEMT D &,

c  ELRIZ T L72GE FELRIICHEE L7256, FERBENSMLE
REENT T O AT D L), BRIEIEERBEICT v A THLE
RTHER S0, BEROERENRT T U AL THAELARY,

d =MV bV HE—FF N LT21RIT, W XIE5RO ELAGE 2 883
LESA, BRIV — UL b L7 X —T2[0F ¥ A LEBLLTE
HIEINT D, ZOHE, FERBEIZ, EBITHEAT U 22175
&L BIZELXIR DB 2 PHHE Z TR ORI 5720,
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(2) LD F COMITIE, SRWELRFUCEE L7258 ORISIZOW T, IO
RN D D
(Hke)
PRO-SUP-91-10 SEVERE TURBULENCE
SIGNS
Before entering an area of known turbulence the flight crew and
the cabin crew must secure all loose equipment and turn on the cabin
SIGNS.
AUTOPILOT/AUTOTHRUST
Keep the autopilot ON.
When thrust changes are excessive. Disconnect autothrust
()
THRUST AND AIRSPEED
Set the thrust to give the recommended speed(Refer to
PRO-SUP-91-10 Thrust Setting For Recommended Speed).
This thrust setting aims to obtain, In stabilized conditions, the
speed for turbulence penetration given in the graph below.
Change thrust only Iin case of an extreme variation In alrspeed,
and do not chase your Mach or airspeed
A transient Increase I1s preferable to a loss of speed that
decreases buffet margins and is difficult to recover.
(Hhs)
ALTITUDE
[f the flight crew manually flies the aircraft:
— They can expect large variations in altitude, but should not
chase altitude.
— They should maintain attitude, and allow altitude to vary.
(LT )
(FFR)
=
BEAOF KR T U TIZHEAT DA, EHERB R & FERFERITETOMH
ELTWRWEFZ Lomnh LEEL, v B A 2 mUT Lagiidi
SYANAR
F— kS By FROF— R 2T A R
F—h Ay befiRrToZ L,
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[F+LDOF COMIZIE, Vo, MuoEi oW T, AR DOREHEAH D,
(HFE)
PRO-SUP-27-40 THE PROTECTION SYSTEMS
EXCEEDING VMO, MHO
(Hhs)
2. The current speed is close to the VMO (maximum operating speed) :
- Monitor the speed trend symbol on the PFD
- [f the speed trend reaches, or slightly exceeds, the VMO
limit -
- Use the FCU Immediately to select a lower speed target.
- [f the speed trend significantly exceeds the VMO red band,
without high speed protection activation -
- Select a lower target speed on the FCU and, if the
aircraft continues to accelerate, consider disconnecting

the AP.

- Before re—engaging the AP, smoothly establish a
shallower pitch attitude.

(LA

ox
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(F2ER)
Vo, Mo 1
2. WEEN VIV
- PFD LOREEMH RV EE=L—T5H T L,
- M2 Vol fRIZET 5. HDHWIE. D LB X D56,
- FCIEVIRVWEEREAF CUTCRRLTERTSZ &,
BREEE A A, S AR (FRSREMEEN 95 Z & 72 <. VD IR
HwarE LR D56,
- FCUTXVIRWEESEEZBRINL T, gz il
LH%EE. A— MM ey NOMREBETLHZ L,
- A=t AM vy hefEtEy FTHHIC, WBHONICEVENE Y
FLRELTH &,
(4) [AfEOFOMIZIE, K& L —F—DHIZONT, LFORELH D,
(H )
10. 5. 2. 2 Airborne weather radar

a. Weather Radar general

()

3) At least one or more airborne weather radar must be
operating at night or in IMC condition. If all airborne
weather radar is not available, captain (PIC) shall to the
best his or her knowledge to select the safest possible route.
(Recommended by Civil Aviation Safety Authority)

4) Weather radar shall be in the ON position before takeoff at
night and in IMC condition.

b. Weather Radar technique

Use of weather radar, refer to FCOM and related manual.

1) Captain and co—pilot (F/0) shall select different range on
ND for efficiently avoid thunderstorm using weather radar.

2) Try to adjust weather radar antenna tilt to monitor echo and
storm.

3) Refer to FCOM/FCTM of your aircraft type for ideal method to

avolid using weather radar.

(250
10.5.2.2 #ERFEL —H—
a —
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b Fik
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THEOIZ, ENDITES L VERIR LT U e,
2) Ta—LEREZERTIEDIC, TUoTFFA FNORHELZRSL DL Z
Eo
3) KRBV —F—zflEM L TR 272D O 2 55T, HEZ &
FCOM/FCTM%ZZHRTHZ L,
(5) [ttDOF OMIZIE, H o & —A F—L~OEA XTI DORITIZ OV T,
LIT DR D 5,
(Hke)
10. 5. 2. 5 Operation procedure

If you cannot avoid penetration a thunderstorm or fly near one,

following are some techniques before entering the storm.

a. Tighten your safety belt, put on your shoulder harness I1f you
have one, and secure all [oose objects.

b. Confirm seatbelt sign on, carts and galleys secured of loose
Items and passengers seated with seatbelts fastened. Remember
turbulence felt at the tail is more intense than that of the
cockpIt.

c. At least one of the flight crew members must focus on flying
the aircraft. The other crew member shall monitor flight
instruments.

d.  Select your altitude so that you are clear of obstacles. It
may not be easy to maintain safe flight path due to turbulence,
sudden gust of wind or local altimeter setting.

e. Establish power settings for reduced turbulence penetration
alrspeed recommended in your aircraft manual.

. Use autopilot as recommended in your aircraft manual.
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Autopilot reduces structural damage to the aircraft compare to
manual flight. But disconnect auto thrust to minimize
unnecessary change In alrspeed.
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ERELTHA LY —IZKREREEET D Z &,

c ELRIRD PR EN DG EITHE SN T D FHRICEDY Z &,
c BRWVELAKUICEE L 72 S IR E DO AR LIREIE DT DI\ E T v v A %5

5 &,

- BIf72CRM%ZH#EFFTH 2 &,

Y2 4480240, BT 2FERFEISH LT, KAFEREZHMT D

Llbic, ROFEEZAREEEE LCE®R L,
RV A AT, REILOBR ST B AR < RANERE L — R UL R 2 L

TN E D POMEREMET D2 &,

cBENT U o RAERIZRY A RS LTS AT, ELRURICED S T

T AERRETHZ L,

- FLRRIEBRHC B 2 BB ORI & BT A MK T D 2 &,
CREEEFG R, RV A D RUT LEER, BER & DM 2 5 I L CTHHA

BRI A 7oA 2 il d o 2 &,
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- THAS B IAEN R I 2 T IR 2 kT D 2 &

(3) MLTM (Ministry of Land, Transport and Maritime : &/[E [E 7
Y b OUGEERY FRITH. v — RV REFROBRT 7 v R E LT
28, BEYILEOTLDIZ, BEEXEMT DL L,) 2xF, Fk2 449
A21H, THERIFEREXINDREZST LD, FTET HENESE
K OVEEFEBITH L TIRONE 2B S 21T 12,

R, BRERBELOART Y —7 4 U 7BV, RENDTRITH I
U= bV N EFEATDHIEOEESERGIT L L,

KB TRICEVEAKER TR SN LG E1E. REFRGFE L RRITKL,
V= MIRSTY— MUV NEERTREZL2BHAT LI L,
BRI, U MUV R EERICERSE S0, TT U A LRYA
ZHRMAT D &,

cHERIT. THILR2WELATICEA LZ354E, TRETHIVUE., RITOR AT
KFEDR 7R NI TT T U UV A BITVRE DO RN E A BT 2 2 &,

5.1.2 [FI#EORRGH - WESIZ LD HE

A ORRER « TG iE, F COMIZRH S 1TV 2 Vo, Mo (22T
Rk 2 542 H 1 5 HAFIF TPRO-SUP-27-40 THE PROTECTION SYSTEMS7>& MBS L.
PRO-ABN-10 OPERATING TECHNIQUESIZOVERSPEED RECOVERY & L CLATF® & BV B
L7z,

(Fh)

PRO-ABN-10 OPERATING TECHNIQUES

OVERSPEED RECOVERY
As soon as the speed exceeds VMO/MNO, apply the following actions:
AP : KEEP ON

SPEED BRAKES LEVER. . ... ..ottt FULL

THRUST REDUCTION. . ... ..o et MONITOR
-« If the A/THR is OFF:

ALL THR LEVERS. .. .o oo et et IDLE

« [f the AP automatically disengages:
HIGH SPEED PROTECTION : ACTIVE IN NORM LAW
The activation of the high speed protection results in an automatic

pitch up in order to reduce the speed.

- While the speed is above VMO/MHO:
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SPEED BRAKES LEVER : KEEP FULL

PITCH ATT. . ..o ADJUST SMOOTHLY AS RQRD
(LA T )
(F23R)

R 2> D O [a)1E

BWEEA Vo, Mo & 8 2 1235818, 3 SICROBIEZ R4 5 Z &,
A/SPERMEFRTDZ L,
AE—RTL—F L R_"—% 70 kty b5 L,
HHOWW RN EE=F—F 5 &,
- A — hAv vy MR E T OGE
ETODAR Y NV R—%2T A Rzt y hT5HZ L,
- A/ POHBEWICHR S NG E
HERE Tl A S IEREREMEEN L TV B,
W IE G IEEEREDIEENC KV | BURDOTZO HEIMICE v F7 v 7L D,
« THEE A Vo, Mo Z 8 2 T 5 T,
A= RT L —F LI T NVEHERFT D L,
By FEMEIZS U THONICHETT 5 2 &,

_25_



11

DFDREKONCVRDEEH

(mm: ss) 16Y114 16:29 16338 16:48 17:58
0 nr---ullrn-;'--ulln----tl|||rr---||||||i---1l A/P OFF(%/‘JLISS) R R R
Ofrf.] AUtD p"Db H++ 4 4 44+ 4 44 F P H 4 R PRt 4 R F R et b b b b r 1 4
| Wx RADAR |—0n
O o O O O (9] (8] O O O O O 9] (9] o] O (0] O O O o O o (9] o] off
O Masterwarning ~— AP OFF| |[#141,100ft
off poopoocooconooDpocoooBOODDOOOOD ano :nnnn‘/ ocooooDODOOOODOODODDDOODOOO
Mwo 1 /M—— Altitude(ft) F 41000
Tl i e o ra B e T [ 40000
~ v
0.3 e
Mach WM
0.7 (FCU M081)-—1—{M078% A )] 000
M/\,\wzal Speed(ft/min) 3000
- pvEg O] | EeEosn] -4000
JEGR ‘
30+ wind Speed(kt) W
'__—---'_""h-’-\-—-w
rrrrrrrrrrrrrrrrrrrrr EXF 2 )| bed i
(REJm) ind Direction(deg) | 180
(JEI/"EEU = — - Seahoonaannnaaa00oos :_go
. B EREDLE) | || B REO AL |
-54- Static Air Temperature(°C)
56— A
-58 SAT |t
-60 10
Angle of attack(deg) -5
N
0
2
1 Stick pitch position(deg) WM‘%
| J
104G A FAT 1 v/ DE v F AT
-2 20
Pitch(deg) 10
jp S 0
5. 1.8 i BHOBEN T T2 (CVR))] ::;_g
| Vertical acceleration(G)
|| TR EIEEE
—0.09G
At L7 5 —#FEF (CVR)|10.04G 20
(%) Stick|roll position(deg) [ -10
v 0
) s = . _ 10
a A k27 4 v s 0u—1 AT £1O
-207 ROLL(deg) (%)
A —
2 ) NS\
4 y i
o (=] ) (=] (=] o (=] (=] o o o (=] o o
" n o 0 h . e = o s s v 2
0] 0] 0 0] ) 0 ~ N N N N ~ ®
- - - - - - - - - - - - -
n n n n n n n n n n n n n
- = - = ™ = - ™ - - - - -
JST(hh:mm:ss)

_26_



12 D F DRIZEEE S 70 C U7 il A JEGE O Z8 B,

B ) Jl

EEEE - 0.09G HEEIEE 0.04G

DN EER 5
DN

* M SM: Meso Scale Model
AR ONFDOREO KRR ERNRE LT-R/EITOEMBETHRET IV, 1 50 04D 2 0 0hPa 75— 2L [
* RHIOE S, FBidA2Ed4, (DF DROREEOM S MO REGEO FEAE L [F—)

AT HCE AT AL T DR RN S [ B (DFDR)}—

Wrze R s ey — /L Aw v i s (Aviation Weather Data Visualization Tool) ZF|H

113 FHE AR O AGEHEOME

BIGE RE BBANOESE

Q A330-300 SEAT MAP

% REB  34GHE| |ELE REA 37 JEBMET |

e~ A% F41],/41K

o~

_27_



4 =7 NZAFLA3I30—30 0% =mX

HAT :m

= 63. 69




T 5 7T ERAX

S8H21HO9KFO 0%

A} AY )Y
ASAS JMH
210600UTC AUG.2012 i 9 {
. | N i 0;;0 4 SO S
% N
S —
e s -
f . 2
ol SR &S ;%ez\@'
2 s Ot
N W S
N ‘ P,
! I3 //
, NCRNE ¥
N 157 o0 )
N %‘ h j
4 ( g y
> € o QP
5 7EF0G il SR Yy
kS ad e g
Qéy 7 TR ?, o { @A SWR_L
§ ; \ )
5L A" €N 1) L2
o A ‘ o
7
LA Io < 29),- 2
\Q.;/s ot i o~
®
)/0
e 220600, %
i\ 2 (\’I.’ﬁD
)i T 1215 o 347 <5 e Ll ;,\ FANR
s \“s;wﬁ 2931513?2?7'” 210 Tl D ‘ QP:-“Pz:&be A o R ¢ s
it 45 P coop lw_ W ‘\“osﬂ“ e ¥ =
WXWINDS 30 7 pgap %270 K il
O0teres T, O Habe DEERIZIG o w
Winps G\ AN
WiTH, = 2,
S R0 RN s A B\
- <2 - A Yem ASAS  JMH []
oo =, 2 . 2106000TC AUS. 2012
ol SURFACE ANALYSIS

X6 5 0 0hPa & E KKK
8H21H09MO00%

o T

REV-NRY TV

las2ht L
B N
\y >

b
2

N
d ’0/11.71

0,
150

N\ -
\ !

O AN

P
/
/

/

c L )
\Vé//bzﬁiﬁ / =5 \
6- \(c%@al / ) \ 6

ANALYSTS 500nPa; HEIGHT(W), TEMP(®
AUPQ35 210000UTC AUG 2012 Japan Meteorological Agency

KARITIRALE BHIIBRT

_29_



X 7

8H21HO09KE0 0% 1 2D TAHX

.a{s ft@Lﬁ&k\Kk%M’Qk 7

REICS v v S SNV & U ¥ .igiiL_' e

" hV&\&AKi}K\QKKK (e 9 A
f;y%g§<}<&<&

\E

\3\;\
\fg::
N7

\-

sm,

z == 47
AR v/
= jﬂﬂ:\/;\/‘if. 7 4

8 5 OhPa Jil « #H IR, AKX

R A
342K LI E
D FE I

(K: rvey)

R TA RS
DS VT &

w%qg I ERBERED
;7/? ;? 4\;\@ W e\ N
aF s Ly *=
/ /=R \’\/@\”/’QU\VLMW Sedins
ﬁ%&?wﬁuawﬂmm \mm\m\\n N, =
N ﬂf@/fﬁcfﬂg TEHZ%@(}IL /7“5’17!“}
o 312 NS ]
K%% F wmmgw»
;ﬁmeﬁwﬁiNQ\*‘lgxwgww -
k""s/g/.\gj - ey \,\ !
S»Z,\(/ 4&1& t“““;wg-}jj ‘rf—?/s\“;‘LL\ w—a@ RGN
5 v7% W 3 \ O \J N
T—lB 850hPa: E.P.TEMP(K ND KNOTS VALID 211200UTC -
KRG TRt E BHIBR

X8 77 K2 0 OhPa

I%Fﬂ ° ﬁﬁm'

JEL + &5 i KA

8ﬂ21EIO9H#OO/\

TRGPOERUSE HEIGHT (hEo) AND
‘s JET-STREAN AXIS

QUPQ2O
2100007 AUG 2012
HETGHT (M), ISOTACH(KT)
TEMP_(SPAT; C)

[ NN

>

o

LQ.\\ LN S

AU
210

PA20
000Z AUG 2012

TEMP.

HEIGHT(M), ISOTACH(KT)

IRGPOEAUSE FEIGHT (P} AND
200"hPa JET- STREAK AXIS

(SPOT: C)

X

_30_

KRBT AL

LT



B9 RS (B )

132, 5° 8H21H15K00S

Fb - ANALYSIS 12/08/21 0600UTC T s ——istac NP WIND

450 ey oo
*, 0kt

410 A il

200 K:,?T“syﬁk o I
TR
370
330 — L
280 l Z E .

240 _~; ; = 2 |
210 Ji__:si

-

130 3“ 2;5
%@ P

50

1M 40M

J— c— $: ﬁi %é /::Ef};'j}?ﬁ

5N

_31_



BV s (R R

15:10:25 | AAR231 | Tokyo Control, AAR231, maintain FL400.
ACC AAR231, Tokyo Control, roger.
15:18:17 | AAR231 | Tokyo, AAR231.
15:18:22 | AAR231 | Tokyo Control, AAR231.
ACC AAR231, go ahead.
151826 | AAR231 We hit big turbulence enroute on this position and altitude
difference over 1,000 plus minus.
ACC AAR231, roger.
15:18:40 | AAR231 | And, we are now back to level 400.
ACC Ah, confirm you, you can keep maintain FL.400?
15:18:49 | AAR231 | Affirmative, we are level 400.
ACC Roger.
15:30:23 | ACC AAR231, contact Incheon Control 120.57.
AAR231 | Confirm AAR231, 12057?
ACC Affirm, AAR231, contact Incheon 120.57.
AAR231 | OK, AAR231, 12057 good day.
ACC Good day.

AAR231: ASTANA231 ACC: # i ACC
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