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YPEY 41 B ERIR D E G PR (International Society of Air Safety
Investigators ’ISASI)@%’TH@«%F[ Eizﬁwuw :J&Fyﬁ%fﬁﬂj-f%,—:ﬁé[ﬁ:
HIRRSHREUR R IR (2 SEIE73 ) MRl o AR M e 12 ()
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¢j’ﬁ%w£'¢§£ﬁ%'ﬁ (JTSB) = B==2= M g3 300 8k © ﬁnﬁfﬁ} HEY
TAccurate ~ Speedy ~ Independent and Authentic Investigation- ASIA (¥
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Lessons )‘Lﬁﬁﬁ*giﬁﬁﬁﬁ JVHFH (Recent Accidents: Lessons, Techniques
& Challenges ) pi9f > Eﬁ@?ﬁ%ﬁﬁj‘ﬁ% ICAO Annex13 V10 l";»(::fm?‘{ s TR
T B A 11 (R AF44T B - 2 CT120 Wi |6 i BT77 48 1Af
RN %ﬂﬁx_l—‘%ﬂ\%ﬁ% (2 Aferahe M AT R ) ~ T2 ROl e

ASC-TRM-10-10-003 2



B~

Bl- - 2010 F 9 F[65F  [RA FIHR"

ISAST 2010 Sapporo Tutorial Program 2010 Sep. 6 (Mon)

T1

T2

Investigating Human Factors,

Human, Machine Interface.

NI IR S SRR

How do we prevent accidents?

Aircraft numbers are increasing worldwide.

T P 9P TRESR Rl e 3 - S PPFI RS 2

8:30- 8:30-
8:40 Introduction ( Yukiko Kakimoto) [Introduction (Akira Watanabe) 8:40
(10) (10)
Session 1-1
Today  challenges in  major
Investigation, A manufacturer .
' Session 4-1
8:40- perspective NextGen S B™~ [R5 NextGen 8:40-
9:20 : e R (Jay Merkle,Chief Architect NextGen|9:20
FERSEERT 452 PR _ e _
(40) e and Operational Planning Joint Planning| (40)
- #0 Devel Office (JPDO)
( Thierry Thoreau,Director of et DSl eyt tee
Flight Safety and Claire
Pélegrin,Director of Human Factors
Session 4-2
Session 1-2 . -
) OPTIMI Oceanic Positioning
9:20- B787 : Designed for Safety ¥ 181 . ~ . ]9:20-
., _ Implementation and Monitoring
10:00 S Tnitiative VoY &/ R BRFE AR 10:90
nitiative I8 =Nk Hi TR IA | B
(40) ( Michael Denton, President, \f P . 3 (40)
. ( Jose Antonio,Chief Regulatory
Boeing Japan) , . .
Affairs SASER Joint Undertaking)
10:00- 10:00-
10:20 (Break time) (Break time) 10:20
(20) (20)
Session 1-3 Session 4-3
10:20- 10:20-
i MRJ CARATS -A long-term vision for future e
(40) (Kenichiro HONDA Manager, Flight|dir Traffic Systems F!2 ™ - f“ﬁﬁ??%§ (40)

Control Group System Design

% CARATS
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Department, Mitsubishi Aircraft

Corporation)

in Japan-

( Takafumi NAKADA
Engineering and R&D for future ATM
Systems- JCAB

,Director for

11:00- 11:00-
11:30 Question time ﬁ:‘ﬂﬂ Question time fﬁflﬁﬂ 11:30
(30) (30)
11:30- 11:30-
13:00 (lunch time) (lunch time) 13:00
(90) (90)
Session 5-1

Session 2-1 Integrated SMS - Singapore Airlines
13:00- Airbone Image Recorders $ESRY (0| Perspective 13:00-
13:40 AEIEEREY 13:40
(40) ( Graham Braithwaite,Cranfield ng%!l—: ! ﬁ?w’?ﬁﬂﬁ*@ (40)

University) (Yong Chee Chiong ,Manager Corporate

Flight Safety,Singapore Airlines)

Session 2-2

The factors behind human error|Session 5-2
13:40- found in an Ummanned helicopter|Safety Measure of AirDo " = Bk 525K (13:40-
14:20 accident AirDo  ( Nobuaki HAMAGUCHI Safety|14:20
(40) ( Peter C. Kim Senior |Manager ,Hokkaido International| (40)

investigator, Aviation Accident|Airlines Co., Ltd)

Investigation Division, ARAIB; )
14:20- 14:20-
14:40 Question time Tﬁﬂﬂ Question time ?ﬁ!ﬁﬂ 14:40
(20) (20)
14:40- 14:40-
14:50 (Break time) (Break time) 14:50
(10) (10)

Session 3-1 Session 6-1

A Retired Test Pilot” s View on|FAA Runway Safety Program : Improving
14:50- Flight Safety and Accident|Airport Surface Safety & Preventing|l4:50-
15:20 Investigation Surface Accidents 15:30
(30) (40)

BT R F,'IEJ%‘!TI ?[%:J/?E]iﬁﬁ‘]ﬁj{
(Kensuke IWASE - Advisor to the

B8/ FAA B30 2 3
(Mr. Chris Pokorski, Safety Engineer,

ASC-TRM-10-10-003




President of JAPA ) Runway Safety Field Operations Office
of Runway Safety FAA Air Traffic
15:20- SHEECal S Organization)
16:00 Recent Advanced Mobility Research
(40)  [{EEEV PR Session 6-2
(  Yoshihiro  SUDA  ,Tokyo|Oricmtal MagicHugers
University) , 15:30-
( Kazuto SUZUKI,Deputy Director
Session 3-3 Aviation Safety and Security Promotion 16:10
i - ducidenss Division, Administration (40)
16:00- Investigation in Medical Area B3 Department ,JCAB)
16:40 ﬁﬁﬁ}ﬁﬂ/—?}lﬁﬁfﬁﬁ
(40) (Kazue NAKATIMA ,Osaka University 16:10-
Hospital) Question time fﬁffﬂ 16:40
(30)
16:40- 16:40-
16:45 Closing Closing 16:45
(5) (5)
91= <

mmﬁ9ﬂ7%‘[3ﬁ%%%]

MC : Hideyo Kosugi Accident Investigator, JTSB

8:30 Opening Greeting & Seminar Openingﬁﬂ%}?iﬁﬂ

8:33 Mamoru Sugimura, Sapporo ISASI Chairperson
Frank Del Gandio - President ISASI
8:45 Keynote Address = i
Norihiro Goto - Chairperson Japan Transport Safety Board, JTSB
9:30 ICAO Status Report ICAOANKEE,
Marcus Costa - Chief of Accident Investigation and Prevention,
ICAO
10:00 - 10:30 Morning Break

ASC-TRM-10-10-003
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Authentic Investigations Frfﬁgg%%qh

10:30 Guo Fu - Deputy Director, Aviation Safety Office of East China
Regional Administration:
"How Can We Have an Authentic Investigation?"JpfffF§=%F fFpY
i ?

11:00 John Purvis & Ron Schleede - Former Directors of Accident
Investigation at Boeing & NTSB
"AQuarter Century & St1ll Learning - Lessons from the JAL 123
Accident Investigation"l,/4 fi5 T'J&%’F’Fﬂlﬁgﬁiﬁﬁrﬁﬁimi F 1
123 VERFST"

11:30 Questions to Morning Speakers

12:00 - 13:30 Lunch

2= ¢ Asia - Trends and Issues Eh%”%&ﬁﬁﬁ%§¥§?¥/§§§§'ﬁ

13:30 Hiromitsu Mizutani - Japan Aircraft Pilot Association , ANA
Corporate Safety Captain
"Leading Just Culture Towards Pragmatic Application in Japan"
Y (7 [ 3 BRIV e

14:00 Yang Lin - Senior Engineer for Aviation Recorders, Civil
Aviation Safety Technical Center, CAAC China TR#iscIERISH 1B8
gL E SN )]
"A Review of Aviation Recorder Development & Challenges in
China"

14:30 Robert Matthews - Senior Analyst, Accident Investigation &
Prevention, FAA
"Accident Trends 1in Asia: Major Improvement & Remaining
Challenges" FHPVEHis@ISE @ = RIS W RIGRYES

15:00 - 15:30 Afternoon Break

15:30 Yu-Hsing HUANG - Assistant Professor, National Pintung

University of Science and Technology, Taiwan ﬁ%FﬁﬁtF§%3§Ek9§
g

"Social-Technical Systems & Proactive Accident Prevention"

ASC-TRM-10-10-003 6



16:00

Questions to Afternoon Speakers

16:30

National Society Meetings

2010

8:30

EOHSH [FRRAER]
2=

Innovative Uses of Data & Intellectual Models
E';f%‘% TR PR E | 5 %l?ﬁ'%f? [ 5]

Comments from Directors of National Accident Investigation
Authorizes

FI# JTSB %3 B ISAST = i F IR 10 77 &

9:00

Mark Ford - Senior Inspector of Air Accidents, AAIB UK

"AAIB's Use of Data Mining in the Investigation of the 777
Fuel-Icing Accident: Innovative Outcomes and Challenges Faced"

FB AAIB 4 B777 SRISE I ST ¢ AIFTURYRIBERIS N Y

9:30

Paul E Mayes - Investigation & Analysis, Safety Risk &
Environment, Cobham Aviation Services Australiaiii?iﬁﬁi:VEU%ﬁ
%ﬁﬁfﬂ$€?ﬁﬁihﬁﬁﬁﬂ/3$ﬁ

"The Contribution of Safety Reporting & Investigations to
Safety Management Systems"

10:00

- 10:30 Morning Break

= gD
10:30

: Applying Intellectual Models T?EW?ﬁ%ff%ﬁﬁﬂﬁ
John Stoop - Delft University of Technology & Sidney Decker -
Lund University

"Limitations of ‘Swiss Cheese’ Models & the Need for a Systems
Approach"FHd SWISS Cheese FEAIE W 25+ 1 Foof

11:00

Captain Samir Kohli - Head of Safety, Saudi Aviation Flight
Academy

"Was It Really Pilot Error: A Case Study of an Indian Military
Helicopter Accident"?FEF?E.’I%?@:?{#W’WE - EHIR R K
[

11:30

Questions to Morning Speakers

12:00

- 13:30 Lunch

ASC-TRM-10-10-003 7
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13:30

* Preparing for Investigations EJJ\Qiﬁﬁﬁ%q%;Vﬁ?ﬁﬂ
Pang Min L1 - Air Accident Investigation Bureau of Singapore

"Planning for Sea Search and Recovery Operations - A Small
Investigation Agency Perspective" AAIB/S #IRly: ¥a F##E 405] -
R IERE s

14:00

Nathalie Boston - Safety and Accident Investigation Centre,
Cranfield University

"Hazards at Aircraft Accident Sites: Training Investigators in
line with the ICAO Circular 315 Guidelines”i‘]%%ﬁiﬁﬁfﬁiﬁ%%’i
ICAO Cir 315 iﬁ?"?ﬁﬁj

14:30

Brian Dyer, Nevis Disaster Management Dept. and Anthony
Brickhouse - Assistant Professor of Aviation Safety, Embry
Riddle Aeronautical University /“%Fﬁi’i“&ﬁ'lﬁfﬂﬂﬂ@'ﬁﬁgi#’ﬁﬁ D
R

"Mental Health Aspects of Aircraft Accident Investigation:
Protecting the Investigator"

15:00

- 15:30 Afternoon Break

15:30

Li, Wen-Chin - Head of Graduate School of Psychology at
National Defense Univ & Visiting Fellow at Cranfield Univ, Prof.
Don Harris, Dr. Yueh-Ling Hsu & Thomas Wang

"Investigating Accidents Related to Errors of Aeronautical
Decision- Making in Flight Operations" ?ﬁjig‘ﬁﬁTﬁﬁﬁﬁﬂﬁﬁ§ﬂﬂﬁ§?
HRVIRFH (e (B 2 - 2LEWRP Don Harris)

16:00

Questions to Afternoon Speakers

16:30

ISAST Working Group Meetings

ASC-TRM-10-10-003 8



5T= 7 2010 F 9 E| 9 %% [Eg%@%]

= : Investigative Tools & Lessons E]iﬁ?]?ﬁg‘[: SRR RO SRR T

8:30 Graham Braithwaite & Matthew Greaves - Safety & Accident
Investigation Centre, Cranfield University Te®|F¥ &5 HE
JURE BT © TR
"The Use of Commercial Satellite Imagery in Aircraft Accident
Investigation: Results from Recent Trials"

9:00 Michael Guan - Director of Aviation Lab, Taiwan & Christophe
Ménez - Head of Engineering, BEA, France, (¥ :P¥HF ¥i
B Christophe Ménez)
" Close Cooperation in Investigations has Improved Technical
Partnership"EI M RIRE iV RERSST W% 5 =

9:30 Frederico Machado & Umberto Irgang - Air Safety Dept., Embraer
"Terrain Profile Analysis Using Radar Altimeter Data from FDR"
Te&"| FDR FYRIE 7 29[ 53 #7

10:00 - 10:30 Morning Break

10:30 David Ross - Operations Investigator, TSB, Canada
"Useful Human Factors Investigative Techniques: A Case Study
of a Fatal King Air Accident 1n Canada" * t?;f’\‘?r-?ﬁjwﬁr“ﬂr‘;éﬂj :
— NS King Air VFREI

11:00 Thorkell Agustsson - Chief Investigator, AAIB, Iceland % f]73
s Eﬁ%’*%?é@?ﬁ%&% @?ﬁ'ﬁ‘ﬁ’?ﬁ]ﬁ’ﬁ"&%{ﬁ?fﬁ - 03 £/ 08 F!
"Case Study: Air Atlanta Engine Fire During Landing Roll at
Dhaka Airport - March 08"

11:30 Questions to Morning Speakers

12:00 - 13:00 Lunch

= [ :Recent Accidents: Lessons, Techniques & Challenges

13:00

S P - R AR

ISAST Members meeting

ASC-TRM-10-10-003 9



13:30

Mark H. Smith - Air Safety Investigation, Boeing Commercial
Airplanes

"British Airways 777 Accident Investigation - What We Know &
What We Don” t Know About Ice in Jet Fuel"3tfk BA B777 AWfsFRA

- 5 RS SN T

14:00

Brian McDermid - Air Accident Investigation Bureau, United
Kingdom

"Heathrow 777: Challenges in Understanding Unusual Properties
in Aviation Fuel & Problems 1n Conducting Tests to Determine
the Vulnerability of an Aircraft’ s Fuel System to the
Accumulation & Release of Ice" B! BA B777 Sl #<8 : &
ORI RIRE ~ TR SRS > W BTSN R SRR

14:30

Alain Bouillard - Head of Safety Investigations, & Olivier
Ferrante - Head of Recovery Group, BEA, France ¥4k 447 JEZ=V
WRIPETE | EREEH

"Undersea Search Operations: Lessons & Recommendations from
Flight 447"

15:00

- 15:30 Afternoon Break

15:30

Lorenda Ward - Accident Investigator, NTSB, USA

"Colgan Flight 3407: Achieving the Delicate Balance Between
Timely & Thorough While Staying True to the Investigative
Process" Colgan 3407 fRZ=HiisFh + BRIMAPET G Wi Ry AN
PV PV T

16:00

Questions to Afternoon Speakers

16:30

Seminar Closing

Frank Del Gandio, ISASI President Hﬁ%}

ASC-TRM-10-10-003 10
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- (R R B 1 1 VIR R Thoreau .4 * BPYS 2 fiyPelegrin
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Sk VARG - 1] ATRBUS-380 £ (Eﬁ%@Fiﬁ€§§Cﬁ$llmr‘ 10 High Level Design
Rules) » fRESFF .V ZFHINE FIFARIFIEL Y= IS S B Vgt - 37
[WJ! FEF s 2 FiREF T4 [ Denton A = 55 BT8T /“—E‘lﬁf%ﬁi [ £
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PO (ORI (0 S SR 995 - 9= WRREE 4 S B
FIFFRS 2014 4 LY MRT [IGECE SRS .1 et i
AV B ~ TR T SRS TR

_” y

v Honda & E%ﬁ_F?{
M= fb;%
= ﬁ'?ﬁf‘ﬂﬁjﬂ °

Sy PR REEL S E@Wéﬁj/%ﬁ » 3 Ej%&ﬁ 7 " ERI s AATB 22 Vi Fﬁﬁ%}
A EY Mr. King Fiat ~ £5pIsk ] ?‘ﬁ‘w%l[ F"&Eﬁié@i SRR R
FE TR (s RURSEE ~ P AR S ESOVETR (L E
CHET e RAEESTI 2R O ELIEB ARAIB Ffﬂﬁ. Y Mr. Kim > Eb— 0" 5
UE STIETE s il =R LR E N o eI o AR A s N R - DUS RS
TR A ST R A B 2 A SR S B VIR
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BISFI ™~ PR AR B 2 T ER R Y )
WX BB 2 B T S B O AT R i
ﬁ@mﬂ%anﬂ E_ETTJW R
3.1.2.1 XP™ — SFy% Nex tGen
¥~ ¢ Mr. Jay Merkle, FAA Chief Architect of NextGen

FBSIps oA o T e EU 1 o S R o e B o S
KR EVESHE 290 = o Jﬂiﬁﬁﬁbiﬂﬂfﬁgﬂj\%iﬂ Here 011 Hvif i BIELAERBIF
Y= RIRERD = > NEESIEE L ARG T 3 iﬁ’?‘ﬂffé{iﬁ}%ﬁjg'lj T EE X
2 ST B RO BB TR T S - [ (% CO2 PHIVEE -
[Eﬁ‘mﬁﬁf‘fjﬂﬁfi“?‘ (FAA) i E@%ﬁ'ﬁfiﬁfﬂm? b%lfﬁ e EJ £ (e )ﬂﬁﬂ%*
FSRIRSTE S ] TIRE ~ (A E ISR DSRUREVEER VR My Jay

Merkle S5[37H] FAA NextGen i%%lm'ﬁfﬁ%i@ °

NextCen it ST e = 40 12,000 Fy * W0 @ 53! GDP
FORIRE RS 5.6% - ARIDTYS HEE 1.3 JFKF o FFhH e [0 2018 -
FRRE RS R (S Q1% D 14,000 PYPRBRBIFHEHY ¥ D 1.4
IR ENRFRIE - NextGen 7F3h 2 RS 157 =

LIPR R PR o) % (ADS-B) e 2V [ Ak o e o) - i“ﬁ%\[
3.1-1-

2. I'J1%p=4i 5 (Performance-based navigation, PBN) 2V Ak BN E
o B T AREE IR T B SR P T A R R
HA AR PR B 2 P 312

3.,[\}E‘Wi'iﬁ]f§§ﬂ®igital Data Communiction) ?VH@%%EIU@%“’&EJH%,
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Surveillance:
Automatic Dependent Surveillance-Broadcast (ADS-B) & Wide Area Multilateration (WAM)

In-Trail

Demo _
g In-Trail
> Demo
i -~ 23
Broadcast
Services
=  Planned ADS-B Coverage @ Planned ADS-B Ground Stations
q%ﬂ 3.1-1 FAA NEXTGEN A& 7 ADS-B 8, Efﬁf&'lifﬁ
NJ Mws K NJ ‘. Mies 4
Riwey a-&* ;fggg;':o'* Rurway «.&H ;:Rgg;’;w \
BANHATTAN _. luwmrxw ..
QUEENS QUEENS
*se.. . Landing paths
*ee, s during bad X
Na. weather KENNEDY ' New KENNEDY
LN INTERNATIONAL K landing  INTEANATIONAL
A U ARPORT ; path AIRPORT
Y 4 es Runway 13L g & Mny 3L
.,' : -g%‘, ".o
: o | : \f N—\&CAU‘ oS V NASSAU
| Before RNP - After RNP
RNAV: General purpose satellite navigation
RNP: High-precision satellite navigation for congested airspace
- Provides aircraft with the ability to fly shorter, more efficient flight paths
- Increases capacity of runways and in the airspace — ability to “de-conflict” airports, avoid
sensitive areas
- Reduces delays, fuel burn, and aircraft noise
LPV: Provides ILS-like capability without ILS infrastructure costs
[fi' 3.1-2 FAA NEXTGEN Hrtfigh V {+f=it = (PBN)
3.1.2.2 R(E™~ POfEFTFE SESAR
H¥R ~ ¢+ Mr. Jose Antonio Calvo -Chief Regulatory Affairs
FUR) - BT E) 100 7= RIESH > 11600 {238k ~ 66 ffaf ™ | 7 [l v pl

-l EesF

’\ﬂﬁﬁﬁrﬂgf'+ 38[[47 ”F'&ﬁ:U*EHaT”E& _I?]:II—T\IEjﬁﬂ b

AT IS PR o [y T ALY ORI Y B © ISR G AR

~FEr-
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%TTJ‘ ) J%EE%F&J’?&/jP ~ s R TR RE 0 ST I’Eﬁp W‘[\'ﬁff[lﬂz@ﬁfﬁ;;ﬁ
HpiFt# (Single European Sky ATM Research, SESAR), . PETj\’EgPJ

R AR SR TR RIS SR R R 0D
A RS TR GE 2 - BTG RU F SE R R
LT PO (AR~ VAR LY (SR PR A - e
TR 2 REEEHT 0 E AR SR R TR e B
WAL AR g+ 2 0 AP LY R e 0 S TR - [ SESAR
T RIAILE T Rk aﬁ*ﬁj (SWIM) VA=E, > iRt E — FVRFSE | e
[ AT~ e 5 5~ UG i;’fé%%ﬁ??ﬁiﬂﬂ * T[RRI AR e R

E‘}.?—L )Fﬁ?l‘ o

SESAR 77 #H S5/18 s PR 3 RS 1A 10 IR FRE
Y SORTRFTALE] - B- PRTID 10T -

Mr. Jose Antonio Calvo W1 » 2N HENFE i 447 FHER % i > WL
BRI 1 F A ok SR A SRR o S SRR F | RSP
57| (R 2 SR 2 8 SRRl SR S 2 R s [
~ FIETHICER - AFA4T A1 R BEA R - IR (RS R
I i TR Al SR T R] I F | TGRS FT IS TRl SRy o 1P [ =)0

SIS TR+ SRR RAROR] D AR PR B S TR
iSE/EAREs y??% ST ULB fO B ERRG RAaeTe - ESHSEE 2 FIRpoTRiERYR| -
PRI ?@r“?f%%wféﬁﬁﬁ (Deployable Flight Recorders)

BEA % 2010 & 3 K] Fponbol — W7 [R5 A A TR R B 2 R T R
(Triggered Flight Data Transmission Working Group) ° F T el AR R
38 (FAH R 19 R H FIRpierR] - | 200 lkaﬁJ‘ﬂﬁf?’fE‘*ﬂ ,ﬂﬂig}ﬂit
R B L G SO MRE e T ﬁﬁ@ﬁﬁ CEFERTE] 14 RS s L~
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A IR T ORI (B TR S RS 32 - [ 3,13
ERIRRA VR B L IR I o i -

Primary purpose: define the position
of impact

Send additional parameters only if it
does not comprise the 15t objective

- n minutes .
o qx
/ @a?
;" f?
/ &
/ 8
/ &
/ &

[Bi13 . 1-3 TRRACE R B O PSRRI 1 = A

32 ARG

1 BRI - 2 B 7 100 ISPISTIR AR
T R Eﬁf""'ﬂ*ﬁ?ﬁﬁ%ﬂ%ﬁﬁ” PR E T 0830 E1% T 1630 1F
b TCAO FPAST | Aot 2 FHHUTRYARS + 1CAO Amnex 13 ST [ feln i
R e HRE -

[ICAO Annex 13 37 1045
Fd# ~ : Mr. Marcus Costa, ICAO Chief,
Accident Investigation and Prevention Section

Mr. Marcus Cos ta RS} 10545 (2010 5 11 5] % 5) S50 P+ 3~
BB Pl A A (UAS) 2 ] RSP (Very Light Tet)
3@\ VisE pfrﬁ[%};gmg{ﬁlfﬁéif#*é'ﬁ'@ﬁﬁﬁ%ﬂ/ 2 BT ﬁ[i‘ﬁ“ﬁn WF'FI
- ARSI 2 R A
B RASY S = P (DOCOTS6) » Y2 27 i i e~ = [0
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R FI R e S ER B pRISET AR
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AR A RpTPERT ~ P2 FC]) ~ B R TR I RS o AR
o BRI IR SR SRR T pOTR S

i PORFEHESR 43|72 BIZ2AI (Recogni tion-prined decisions )
FOPR QSR F 7 W= AR e P B ST o e
wvg%iommEﬁ%ﬁﬂﬁﬂﬁu” I o 2 SIS S )
RS ISP TIRITHGY L [ B S R R G
PR H AR SRR S BRI P4 S AAT [ 9 B KB
R PR R DT > AR S TR SRR R RV R
Rl EWT[”%Fﬁ%%ﬁm%ﬁﬁﬁﬁﬁr%ﬁﬂﬁﬁﬁ%ﬁﬁuWE%
R F D
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3.6 I S BEPAERTH
3.6.1 MM G RY M fe g Vi AR F1 R

43 ~ : DrMatthewGreaves Cranfield Safety and Accident Investigation Centre,

PWW%F%W%P"ﬁﬁk%%Wi#HMﬁU %ﬁ EVR T2 EE
SR 5 SR 5 T PR RT9Y > 011 2009 6 F[EAk 447 JRZHTRES AP E B
gag‘xm7gﬁpqgﬁmﬁ¥5mﬁmgﬁﬁﬁ§&ﬁ<TﬁiH¥@§§’fﬁﬂigﬁiVﬁ

b STMES o [ 0 2006 F RBE % TR (RAF Nimrod) 757
PEEFRREE 1989 & RBIAE R (UTA) 772 42 [ﬂféwﬁﬁ*m;f“iﬁ’ SHEpS [
FARE P A ELMEE » 2 PRy ISPV,  p s #W@W%&

Wl = RINEEL -

7&%ﬁpr¢ (R Cranfield NEP==JuiH I (MOD,/DSTL) » AAIB [V & &

FER > 2 FT VR P R R B e T T o A R e
TR TS T -

S 5 € R W IR 01T Google Ear th I 781 1o 2 2
BB < ARy » HLE TN st I VR
B AL PR U1 A FDR e SR8 g e R i
FRRAEAITRT B AL RIZDIY « 2 3.6-1 SPSTY 2 ISV R B i et e

Table 3.6-1 Fﬁ%‘m YRR BY (g i g

Satellite Panchromatic (m) Multispectral (m)
OrbView-3 1 4

IKONOS 0.82 4

EROS-B 0.7

QuickBird 0.61 2.44

WorldView-1 0.5

WorldView-2 0.46 1.84

ASC-TRM-10-10-003 33



GeoEye-1 0.41 1.64

Radar Sat. Resolution (m)
RADARSAT-2 3
COSMO-SkyMed 1

TerraSAR-X 1

Je Cranfield *NESFAVFA™ ik E@Eﬂ‘@fﬁui—@fﬁ%— 10 KM X 10 KM fiosg
B A LSRR QuickBird (10,000 Juf% 960 Mb) » TerraSAR
(7,000 9% 220 Mb) FYii » B[ PR e5 55 71 GPS B F | et AEE
Epfrs BEpURE A T4 mx dmc2mx 2mc 1l mx Im~0.5m x 0.5m > *hf
IR pVRLE S - SRS - ARNEE o ST Dom x Im PO BRI TR
OB AR LB R R H L o I 361 ¢

IR > Dr Mat thew s §RZ] PP~ — #YEle7 | UAV 5 3 B 10| -

=== ﬁéﬁﬁﬂl@'ﬁ‘ Elfj‘f-J ”;IJT\F%I—{IJ F/_\l !
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i 3.6-1 SRR Quickbird il

3.6.2 EI J\J’F%JﬂﬁtiFf'St“I/ = N 5 f‘a——F’—‘l =
IR~ R (f [ﬁﬁi%iff’) Christophe Menez (%[ BEA)
7ﬁﬁw7?|f J%¢/f> (ASC) 553 12 & g A EERLL Rl ﬁﬁiif>fw

TR e Bl T E SR R DN S SR R
fi o1} 2002 5 [19 ATR 72-200 361 FHi iR I P 4 ,QE’E’# BRI N ﬁé%fﬁ, 5H(BEA)
P 5 R WA N ERLGTHE SRR b B MR AT -

SEE G o ASC BRI S VET SRR SR Y e S
RS-V ARG (S 7 o 29 BEA 5 (ST GPS il Fmjice! - 4y I
T SEPERY ATR 72-200 AERRFSF S Ff0AIFT - H] %@ N OB A I s
TR AR e o g - SRR SRR e (R 3.6-2) s N B R~ T A
TSR A 55 A7 B sy YRR (i 3.6-3) e i s
Fl1 > ASC == BEA §F4%EI1EH qsﬁg TR XU g2 %g FERIHE - R
S Pl R oo I*Bi%@‘[ s > 2 ASC JF"J[ZEJﬂﬁfq&fSﬁ:fﬁ F USRI g

CAIR) FjABA AT 11 (IRIG) “FRH PR L BB~ ~ S

ARt R PO R AL R R R SR R
£ ASC™ BEA 1 i PRSI RIFR | UL 5 b i ATR 2 IRIG  {R1 %

19 65 (B e~ = ﬁ%@ﬁ%ﬁ%ﬁgﬂé&ﬁ%ﬁ BahR - e
ﬁﬁlwﬁr{ﬁrfﬁf F”F FRET ) i’nﬁiﬁkﬁ IR e iﬂmw@&rﬁ Efjﬁ(ﬁ”’é

S R 2 ]F[puq*ﬁp ST 80 ISAST @ U0 4 A
8 4 %ﬁgw
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Developing technical capabilities - BEA

Accidentinvestigation uses very specific tools, not always available commercially

Software developed at BEA
foranalyzing flight data

TCAS event

[fi! 3.6-2 BEA % "sefl IFTfeiiey ] 73 Aroak (LEA)

Developing technical capabilities - ASC

Engineering Failure Analysis System (EFAS)

Reverse Engineering Finite Element Analysis Material Analysis
Module Module Module
: l
-
ANES Va2 :
: — 3D Visual
Module

ISASI 2010 Sapporo

[l 3.6-3 ASC BLs 1[I AR 3553 #7553 (EFAS)

3.6.3 M FDR YRS = T
¥~ Embraer, Air Safety Dept., Mr. Frederico Machado

Embraer * Fil&FE5 ~ B ERJ-170 4 &F,’sqg.’q;g_gﬁg , ?}ﬁ%ﬁ‘ﬁq%@’""#%iﬁfgfﬁ
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[Ff fpjt 112931 > 162 FDR 75 7l 85 LAT VLONG " - ﬁ'ﬁfw;ﬁ [ PT A
SEPFSEAOHIR R R IR R S W EE - [ SRTM 1
3 ARC SECOND 7% wf] 48 [ R (I 3.6-4) -

i1 3.6-4 TRAFEAEH L s g Sl [

T A IR L R BV AR 2,000 PN RALT
= BEPPET I {12 RS o S SRTM 297 R ] <R 85(0 RALT W2
SRTM 4457 B " VR B8 [Fl— Jl P - 7y 8 (R0 RALT fod PR - 45
FUREISSFAF RIS 55+ 5 P 0 i 1 8 T BT S B R B - o %
B EREIED 1,340 P ( ([ 3.6-5) -

7 D 2 AR S AR 9 (P s IR RALT U
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TR 2,500 PRI

Origin at the Pointin
which the A/G

[ 3.6-5 S ERI-170 Hyfsi= RALT 57 SRTM 19747

3.6.4 B R BT 2 JRE TR IS BT A
¥ & @ Japan Air Self Defense Force, Mr. Hiroto KuKiChi

I 28 FVBSTREOP R 9 A0 S SR B 1)
e ISP 1<) (mental stressor)’?i‘?ﬁ’f?ﬂigl?ﬁﬂlrﬁﬁﬁk
A s B S S E Y F 12 WA Cautonomic nervous
response) » FE{f 3.6-6 ¢

TR PSS I A SR B J‘Jawféﬁﬁ,wwwd%f?i (SA)» Ut
W ?EF& AHYITIORFEL o F3LRL » SO AE 1o is ﬁ@gu—%p
o B FIZSRAT (Meta Cognition) M FIZS T - wﬂﬁwﬁgw
B AL AT A ST (0 10 S0 AT e TR BTN -
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FIFEPOR AR o [ R OR SRR O B o T
P47 (0 £ FL Ay > 1) E J;r“;rﬁgﬁ:ﬂ F%Jp?}‘i’ﬁl ( cognitive
resources) < R + BB « @ [ R -
T O R (R R EY SRR R 5 E R

I R R TR R R R - R YO (R e -

A A5 AF (ph) siological index)

B 7. (Pupil):
@B (Electrocardiogram, ECG)

Generator

: Pupil Diameter
|_ Pupil Diameter Standard Deviation

" Average Heartbeat Rate
Incremental Heartbeat Rate
Heartbeat Rate Increasing Rate
Heartbeat Rate Standard Deviation

Root Mean Square Successive Differences (RMSSD?
Low Frequency Power (LF)
High Frequency Power (HF)

|_ Ratio LFHF (LF/HF)

Marking

3.6-6 % PR

B+ IR EIS— I P POEP LY Tl - ol o3 ArEL o R R
TA™ VAN > I 3 s iR AR B B o B il iy — % o BETR
FINTRARE A ) (SRTRARAE S (CVR /FDR) > P2 R GBI L7 Tedf
P S R (U EQ%J::@&%—“@[Q%% M RSP EMERAE - By (HUD) ™ S8AEE
(VIR) =R 1.V =R o5 A 50 |l 3.6-7 KufHainy f  Esh =g dr
BERUR 2 R IR I SRR T =
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Mr. Hiroto KuKiChi ﬁiEQIJ%iEWW%?@*ﬁiﬁfﬁ:A320 AL OB R ][
> (AU EAA AT B ARESR (RO R AR R ] S 5
SR B LI ST 7 Fi o2t SRR - SRR 3.6-8 -

fi3.6-7 = EF RS

| £Unable
] s 1549, 700 climbing 5,000 -
2 S:;mwn 15,000 CT$-15499 7) | am not sure if we can make any

‘ to our right
3 Ah this is uh CTS-1539, hit birds, we lostthrustin  runway, oh what's over
both engines, we're tuming back towards La Guardia  anything in NJ may be Teterboro
2220 BYes
$We're unable, we may end up in the Hudson IWecan'tdoit
19 We're gonna be in the Hudson

STRESS LEVEL(New muitiple voice index)
Figh D2

2800 2900 3000
Audiio data was derived from FAA(htmyMww.faa.govbata_researcNacadent incident
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q%ﬁ' 3.6-8 5 A320 kR TIY 5?&%@ [ﬁ%ﬁrpﬁ?ﬁtﬁé i EIpE %fﬁ@
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3.7 EME IR VY
3.7.1 B 447 Fii v kIg T SRR

¥ & BEA Investigator Mr. Olivier Ferrante

2009 F 6 ] 1 FI— BEEAR Airbus A330-203 &5 > 447 BEZHS (AF447)  #h
i [EIEI:W[EL fﬁ B [fjfﬂ&éﬁ [ 35 F/?:EJ“Y‘ 216 [[;'/\ wIR12 [E/[lﬁi‘g/‘;lwg . F[[
o S R EEREAA IR (R L PR o 45 ¢ B = RRAES o BRTR s 2y o T
P L A IFE TR i o A330 B U ARV PG 2 e -

5FI31 F110:03 UTC » AF447 [ ETFSEL R By BIRES & 1 » RLERT 6 7
LE09:10 - SIS 1« 55 01:33 B > SR k(e 50 57 S 32 S i &
T b B V=Y 565 2B ) < SRS 1S 35000 P - il 467 B -
O1:48 [F] » FHRFEEH 1T i &l ,ﬁuﬁai@ 79 02:10 [ Pl
*Uiﬁ[éﬁ%{%&kﬂlpﬁﬂ PE‘H%F,—h&E(ACARS) PRt l*’p‘rf 2 BEA 27~
m%‘g‘%r, 79 02: 11 2 2.1 IR A8 20 % ACARSFW_EHE}H’PJ”’FE'?E
| LA IR RS 5T @?“Ellﬂﬁffifﬁ:ﬂ“%%ﬁﬁi?ﬁ%%ﬁﬁ:lﬁfj‘%‘“ °
—%%Mﬁﬁ¥%° IR T B LRI TR I TR 1 T

6 "I 1Rl R ElfJ%ﬂ*%[ﬁf"@"ﬂ"ﬁfW@'ﬁ W 2 - EBYEFET 6 5] 2
PR PR RT) CPRHRRIRD — S E-3 FH VPR L i T 3 FETR
7 IR = IVE IEiE APE RS EEAS T g8 50 [ (Dassault
Falcon 50) PRI Tl— Jﬁ%ﬂ%ﬁ”hﬁt Bl (P N 6000 7 N0
%fﬂiﬁ o (ARSI R S R T (SRR SRS 6 2] 2 BT BT YR
[k % me’—*uﬂﬁﬁﬁﬂﬁ 650 I ARSI E A FOA Fre pEs
TRAFEAR ~ PG SRS IR R Jﬂf’f}“}fiﬁﬁ'lﬁ'“ﬁ@ = P

AT o Eujﬂﬁ”ﬁ@%'ﬂﬁiﬁ? F1AFA4T T B PG R 6 Pl 6 |1
I R T A RS 1100 2 EVEL > SRR o éﬁ*g’?g AR
R

REER ORI (B o R ISR SRR 2 BT
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PO REET | PR SN BRI & T sl & 80 RIT
JECTE © 22000 £ T FI[1 s RS RIS ok S8 A0 7 Pk 8 F] 20 F1 0
BRI 5T PR, R TR i s S pAR R - DRI 2010 7 4 FPRZ 5 Fl i
BT FFRIRE) - IR

ﬂmmﬁm@mﬁfmna%ﬁm* ’R%%%Eﬁ:ﬁﬁ?ﬁ%%ﬂ@
ﬁfi@‘}‘ﬂf/m@ﬂﬁ/ﬁ?@w [ BLIS /B EYR 50 QR I AER] (FF 3.8-2
/3.8-3) FRHALIES RSN TRy A SRR (IR SR B A
oY= RS E ZJﬂE?T*#MF[P%iS F1 ROV Y AGU &< 3,000 7 N2 3,500 2 N
R (T (SR IR 40N (F3.7-1) - 325 AF447§¢&%3.7&
IS (RSP 8,000 FyRTs » B FIUR PRS- b R Rl SAR (R
792,300 FyE7 - BEA 73 ¥ 1,000 Fyi 7 - ﬁﬁ?fhnp[Anbus R Y
650 Fjﬁiw o

A 447 qﬁﬁrﬁﬁ R SR eV ot > it (R (A i
9 AR - RN 2 g o YT PSR iR O I
[RIEE > FEYIET £ ik [l AR el SRR il [ .

fi@?@f@”i&%ﬁ[ PREEFRE - SETE T Wi LB SR T R

P SRR 5 L TR SR '*wmwmpw@“%@a%g@m
e AFAAT @RI 1R B BEA AE RS- BT [lAL o DIPTSR BTG
TRAcaiel S8 e R] I A TR N AR SN o 1P (B[ AR b 55 f‘
s 34 AR AR YL ey e s 0231011 SR e o
Fﬂ = ¢ HTp ULB F[J[ilﬁﬁ?ﬁ\ﬂjff AR Ia“ll_qﬁrsrggi@ﬁfp STRAER] > R *?F' i
Po=C I giRel#4ay (Deployable Flight Recorders) » BEA =145 2009 & 11 £] 19 |!
FE 2 B S s A 4 [Ilﬂﬁiﬁj“ﬁ 1 (ICAO Air Navigation Commission) e BEA ¥f

ICAO » EASA VIR #FI -

1. SR S TR 9 N AR B » DR TR L UL RIS
R0 ;
2.5l B > BT @R T PSR 2 B - BBCSE- WU - B
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SHBEYIS . SKHZW9. SKHZI) (sl qkymang s b B 32 -
3 TEEE - ek B RO MR MR SR TR (O
W PR R R -

9t > BEAD MR B FRATICAO ¢
1. BITICAOEE™ Jedpisel 4888 — (=] 3= FLIRECP &%ﬁlﬁ%w (%I 7% ¥ Burocae
m4uﬁﬁmﬁﬁwﬁﬁﬁﬁﬁkﬁwﬁﬁﬁﬁﬁm$ﬁ°

2010 # 4 F| 1CAO (1B @13 (HLSC) > BEA F-STEREAR 447 Difissit f
LRV FES > (B TEJEIEI%E% MTt is not acceptable that an accident cannot

be completely investigated due to the lake of recorded data - l’ﬁtur,

B 3 B B Y -

i ;

N ¢

~

“i* \\“\;
wn vy O

[i3.7-1 AF447 V3 (g ju =g asi (40 N &)
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weather asfo.naza, gov,
1 Jen 2009
02:45 UTC

Last ACARS
position report

3,72 S TR IR R S A ISR 02:457 Tun 1)

B3.7-3 FyEEiE e SRR R ARG AR CIRARERR -~ JEZZUNST3)
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3.7.2 54 BA B777 § ;fr,’sfr.%m‘l PG T %ﬂﬁfj’ﬁ@wlﬁiﬁﬁJ@
H# *~ : Boeing Mr.Tom Dodt. & Mr. Mark H. Smith

2008 & 1 5[ 17 F1— B4k Boeing B777-236ER % #%> 38 PEZHS(BA038) ¥
7 G2 S (A e TN 136 €T 16 R ¢ [T
ARSI AR II) 20 FREEPIE 430 PR EYS S5 S Trent 895
SRS SRR ] o T BRI Ty R ST R
FETh < 59 12:42 [ » SEIRERS Q7L PSIPREIEE 1 o S0 g R SR - B
P15 * RS R E P 0 19 %D o TR TR 2TL YT
541,000 PN T o BB 2 TS B 2 SO BE
SRR H R RS ITE ER RED (3.7-4) ¢

Right MLG

final
position

impact
Left Engine Right Engine
Nacelle impact Nacelle impact
Left MLG Right MLG
Second impact Second impact
Left MLG Right MLO
Initial impact Initial impact

r. > Rear fuselage
-

NLG

t marlk

i 3.7-4 BAO38 FrfpHIB

B LI 8 (AATB) ¥R > BAOSS ATl A 430 PRy
STOITPTRIG R BSHTRTPERH )~ S Rl S o B i
T Bl WL EERESA 0 - BRI SRR AR T2 2008 9 F] - AAIB
L AL RN AR (fuel icing) T - 31 A7 3t
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o SIS 5 2 A e 5 SRR RIRA 1 A NIRRT -
GRS R e - VTR T AALS VI ST ISR - S T RS
HT IR G (I 3.7-5) -

~ AR E o TREPINRE T S G - PSR IS s - 5T C TSI -
BA038 Z =] =l J%E[ﬁ@zﬂﬂj » TRAEP (IR =2 g ngﬂlﬁﬁ‘/ [SSEY R - AATB
2009 F 2 F U%ﬁ‘%r,ﬁiﬁn EI:J;Frer GO SR E Trent 800 9 [ 4
PR TERe Y F F—Tai > LGNS R ) EAE o I I SR = SRR
2 (B TTT SR E R BUREIAR Pl TANIEE (S
-10°CF 'lfJFﬂ.‘ L }fﬁ@ﬁ% ST 'J‘Eﬁ ° %}g‘, AEFE L A [ABCFDR B QAR VR SRR
PR TR = F/EJ%%%I%MOO “FIFDR %7 S 9NHIRHFF | FTJ*J@W?H RE
;I*J O1l Pressure, O1l Temperature, fuel cutoff valve position, Fuel Quantity,
Fuel Pump Pressure, Fuel Cross-Feed Valve Position, Fuel Flow, Fuel
Temperature, Outside Air Temperature ° 5% 09:30 Eﬂj S A TR U
3R -34 % C 2 Fj38 80 53 - WIRIBS I ARGEN (TAT) -457% C -

Y PN

ﬁ%‘]‘3.7-5 BAO38 Flﬁ}‘ﬁ‘jﬁlﬁ'ﬁ_’\ R R G
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T L, T SRy
R

(o)

EFREEEEENENE

o 1 5 :’L‘\‘
T - =
- 1A '
v - < 4 4
AR >
5 ’,/ - 4 =
AL gt et :
- i~ " =
= = 1148 P g
i [ & ; = e = £
= { 53 J = - -
3 Z . . 5 -
-] s 9 = 3 = § z
£ S — . > (=
1E 113 ERans = g
= 5 - = =
o CmE 3
=t S ’ : 2
t 4 g : ’ A b
| zZ ; E
= ” e
! - -_
A $ Q‘&_

TN T

FOTAL P DusntY — S AT

Q?:ﬁ' 3.7-6 BAO38 FDR T‘E'Féf%ifg\ﬁé?q‘?ﬁ'
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P fdﬁﬁ*"W@EIV“?HF$'%£GEEE?§E']_Y?ﬁ¥ﬁ<(DissolvedWater)'2
fF IR (Suspended Free Water): 3. ﬁzfl”“ﬁl7?aﬁ (Settled Free Water)
EgAEyrA 3.7-2
Table 3.7-2 NIV St 5453 K

® Chemically bonded to the hydrocarbon atoms
Not removed by fuel truck filters
About 50 PPM at 60deg. F

Precipitate to suspended ice

Dissolved Water

Moves with fuel flow

Small water droplets suspended in fuel

W .
Suspended Free Water Not removed by fuel truck filters

About 30 PPM allowed by the fuel quality
process

%%> ® Jce flakes suspended in fuel

(PR U T T

Water settled in puddle on tank bottom

Is removed by fuel truck filters from uplifted
fuel

None allowed by fuel quality process

Ice block affixed to fuel bottom

[ ] Qtave an hattoam af tank

Settled Free Water

il ] > P 2 il AATB fOTrfa = NI P  AURERER - R SR
%E@%ﬁ P38 (Fuel Oil Heat Exchanger, FOHE) fUf! F‘F OBl [ R o HER(E
PFRERR M E AR IR > X)) (= -34 % C ZTTI9) 2 7% o e pliieies
JHEC+6 8 C) S5l RIS (-12,7-20,7-35 % C) - £ 3 /I [F - 481k K3 6000
PPH - HFERAHIN Y« ANFHES K07 % C %20 % CHf @Ak - (HRL-35 BT 67
SEIF o [P puf,ﬁpwr”'%&p SF 53 8L 80BN 20071 > S o ANFREF
SR RS FOHE F AN vEE W Nl ,m@g@@ﬁﬁm 5 TR S A
A = 10,000 PPH » #5581 | ] JBUPRIRTE 2 i {24 24 FOHE PRt
ST IS R 3,78 R 3.7-9 -

2009 F 7 *] »Rolls-Royce ’* il Trent 800 3 [k AANFIE L #13 (FOHE)
PELEET » U o -44 78 C VIS 2 FOE T @ PANIRS I [ 2 3
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E-Tank Fuel Temp: -12° C,-20" C,-35" C
Test Fuel Temp: -12° C,-20" C,-35" C
Flow Rate: 6000 PPH
Duration: 3 hours
Ice formed between -7° Cto -20" C (sticky range)
Ice does not form at -35" C fuel temps
Ice was soft, slushy. and mobile at all temperatures

qg,:ll 3.7-8 iEL’jFP, o _F[jjfg.;Kj{ﬁﬁﬁﬁhﬁi%f&wﬁl%&%}ﬁ?ﬁl%ﬂ%l (1)

Original FOHE i

- Backside of ice pulled
ice formation on FOHE face from FOHE face .

Capable to-10 degC fuel temp. |
Modified FOHE

Capable to -44 degC fuel temp.

f'3.7-9 P f?ﬁji%5%’}'{?3{“%17]‘?5?&-1@%%&%;&[%%[ (2)
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2010 4 1 |+ AATB BT/ B, (il 18 ST o ) 4 Aol v
BB P
U T A INEVYER AR %:#ﬁ%@#ﬁ% S EITE R
FEAR SRR (FOHE) i g s -

2. PRRAS PR T “[%iﬂj‘l‘urﬁ*?'f}_;_lﬂﬁﬂ%ﬁ ’ﬁ]ﬁﬁ#ﬁ’\%l FSR Y o K
el Y e ﬁJJ‘””?E SEEDES VB e BRG] (FOHE) b » sl
Feir f@ﬂegﬁfﬁwﬁ'

3. FEWSYEL AR (FOHE) BEIRF /P IpvRERI: - W i
RS (SFT10ECl) ™ > FL ARV ﬁﬁ\ﬁ Jﬁ{yj*ﬁié/%éﬂﬂ ¥ IS
[ (S TR USRS -

4. PRI SRR I A aﬁfﬁﬂﬁﬁﬁlﬂ > B HE 4
B SN SR T B e

3.7.3 X[ Continental Express 3407 qiﬁﬁﬁ??"% AR %
iyt

¥ ~  NTSB Colgan 3047 Flight IIC: Ms. Lorenda Ward

2009 # 2 £] 12 IS8 Continental Express ” flJ S Dash 8- Q400 &5 3407
TG o TS B A Rk R R F?f?’ﬂﬁ&ll f't Colgan Air =23
Continental Airlines 2% ]*ﬁ?i oo q*mw ]\lﬁﬁ*ﬁﬁﬁﬁﬂ 22:11 Eﬁ ﬁ*’ﬂ’r’i
[ IR B U G AT & e e O ‘#ﬁiféﬁki};qﬁﬂ ﬁH’?‘/ 50 3=
d quﬁﬁ‘e&k FRORY BRI ES ~ i F RS ~ 44 £ S~ BN ORI ES

PRSI £

S B = 5 EE (NTSB) = 4 ayisgitfh » ASBICVR7FDR w7 -
SHFEREE] 30 SR AR R RS RO RN
i BT RSP fEREE o CVR R R 8 IR A BB R
PPIBFRAUFR G0 o B (IR o s E s e B > SRR SV
[P RG5O BT (R CRIAE 2 R ) - B9RT H7H THEAY
PE (3R Do T S ) B R BSEE SETN, |0 » Bi B ESe p
URAESE ™ BERUPE © TRAE © FIRSEIS SR S e T RL » BT
[
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2009 F 5 5] 14 |1 > NTSB 2* A v evl] - CVR 1 (5= 2 FRqiE 147 1000
Py 4F§I*Ef*ﬁﬁ§€*3]‘ﬁ%?ﬁ§ﬁ FTJHHE AR 1B R e AR LT B
(Sterile cockpit) > FHARIRY %bg&%[%[@‘n—&,ﬂ—*\éh?{ﬂ» (I~ LR
A o B " R YRR 2 DTSSR
ﬁéltﬁfﬂ‘%aﬁ *ﬁ‘%tkﬁ”%ﬁ'ﬁ?ﬁﬂ BT R VECRIRE o HUIR S ]
5 ARG A - L SRR R R PR S 7!437
HIELYT P AR EpL R A i -

R IR P

YRR SRR L e B

V' SRR IR 2 A o R S EYSEPRS PED gl TFﬁ\ e g
¥ Low Airspeed Cue j2™~jE » %ﬁ%ﬂ' 3.8-10

v Dash 8 EFSEFHAIFIHRIY icing speed AT
v R
YRR ® PR S A R 5
B
v SRR (Sterile cockpit)
v OBRIpEES)
VoI T A
VoI S P S
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