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Day1:Monday,September20,2021

Time Topics Instructor(s)
0800-0830 | Welcome & Introductions Paula Sind-Prunier
0830-0930 | NTSB Mission Paula Sind-Prunier
0930-1030 | Operating Rules and Legal Authority Ié:;l;;e]egnlashillle:)augh
1030-1200 | Overview of Accident & Regional Mitchell Gallo

Investigations
1200-1245 | LUNCH
1245-1445 | Major Investigations Dan Bower
1445-1600 | International Investigations Dan Bower
Day2:Tuesday,September21,2021

Time Topics Instructor
0800-1000 | In-Flight Breakups and Mid air Collisions Jeft Guzzetti
1000-1200 | FAA’S Role in Accident Investigation Eric West
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1200-1245 | LUNCH
1245-1445 | Systems Investigations Bob Swaim
1445-1615 | TWAS800CaseStudy Bob Swaim
Day3:Wednesday,September22,2021
Time Topics Instructor(s)
0800-1000 | Medical Investigations Turan Kayagil
1000-1200 | Aircraft Performance Marie Moler
1200-1300 | LUNCH
1300-1415 | Meet and Greet Paula Sind-Prunier
Professional Knowledge Exchange Roland Thompson
“Break out Room Introductions”
1415-1530 | Criminal Investigations Erik Grosof
Day4:Thursday,September23,2021
Time Topics Instructor
0800-1015 | Air Traffic Control(ATC) Brian Soper
1015-1215 | Meteorology(MET) Don Eick
1215-1300 | LUNCH
1300-1600 | Flight Crew/Operational Factors(OPS) David Lawrence

Day5:Friday,September24,2021

Time Topics Instructor
0800-1130 | Survival Factors & Airport Investigators Jason Fedok
1130-1230 | Safety Recommendations Jeft Marcus
1230-1315 | LUNCH
1315-1515 | GA Investigations and Party Perspective Henry Soderlund

Day6:Monday,September27,2021

Time Topics Instructor
0800-1130 | Human Performance Katherine Wilson
1130-1215 | LUNCH




1215-1615

Cognitive Interviewing

Dr. Ron Fisher

Day7:Tuesday,September28,2021

Time Topics Instructor
0800-0900 | Site Management Brian Murphy
0900-1100 | Structures Investigation Brian Murphy
1100-1200 | Damage Classification Brian Murphy
1200-1245 | LUNCH
1245-1545 | Turbine Engines Harry Reichel

Day8:Wednesday,September29,2021

Time Topics Instructor
0800-1000 | Recorders Sean Payne
1000-1200 | Fire Related Accidents Daniel Benac
1200-1245 | LUNCH
1245-1545 | Fracture Recognition Erik Mueller
1545-1615 | Site Documentation with UAS(Drones) Joshua Lindberg

Day9:Thursday,September30,2021

Time Topics Instructor
0800-1000 | Trauma and Resilience Maggie Bradford
1000-1200 Far.nil.y Assis‘Fance Operations Following an Max Green

Aviation Accident
1200-1245 | LUNCH
1245-1400 | Media Relations Keith Holloway
1400-1600 | Board Meetings and Public Hearings Dan Bower
Day10:Friday,October1,2021

Time Topics Instructor
0800-1100 | Practical Exercise ﬁg‘{’aiﬁiﬁompson
1100-1200 | Wrap-up and Presentation of Certificates TC Staff
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Jennifer Homendy Bruce Landsberg Michael E. Graham Thomas B. Chapman
Chair Vice Chair Member Member
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BOARD MEMBER VICE CHAIR “ BOARD MEMBER

OFFICE OF OFFICE OF OFFICE OF OFFICE OF OFFICE OF
EQUAL EMPLOYMENT SAFETY
THE CHIEF THE GENERAL THE MANAGING
o e Friie OPPORTUNITY, DIVERSITY, RECOMMENDATIONS
AND INCLUSION AND COMMUNICATIONS
SENIOR ADVISOR FOR
PROGRAM MANAGEMENT
AND STRATEGIC INITIATIVES
OFFICE OF .
ADMINISTRATIVE LAW JUDGES

OCCUPATIONAL SAFETY
AND HEALTH

DEPUTY MANAGING DIRECTOR VANAGING DIRECIOR FOR
FOR INVESTIGATIONS
WANAGEMENT AND OPERATIONS

» EXECUTIVE SECRETARIAT

+ NTSB TRAINING CENTER
OFFICE OF AVIATION SAFETY . SPECIAL OPERATIONS
+ TRANSPORTATION DISASTER ASSISTANCE
OFFICE OF HIGHWAY SAFETY OFFICE OF ADMINISTRATION
OFFICE OF THE CHIEF
OFFICE OF MARINE SAFETY INFORMATION OFFICER
OFFICE OF RAILROAD,

PIPELINE, AND HAZARDOUS
MATERIALS INVESTIGATIONS
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Go-Bag Equipment
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Photos and illustrations clarify on scene Map the scene for how systems fit

= Mark up photos and maps on-scene. You will not remember this!
R enging at fense A} Find the four corners for impact attitude and speed because. . .
- 5 M"M e hanhnn Marking up a Google
4 ot Jase Y I S Earth image printed out
| P 1 Y before leaving home.

Mark up photos

Attitude, Speed, and Four Corners

.. Provide initial ideas about prioritizing systems

Low forward speed High forward speed

Airplane generally not controlled
Higher chance of systems failure

Airplane generally controllable
Systems can lead to pilot.errors
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NTSB Fleet

e 4 DJI Phantom 4
Advanced

* 1 DJI Phantom 4 Pro

e 1 DJI Phantom 4
Pro+ v2.0

* 1 DJI Inspire 1
* 1 Mavic Pro
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NTSB Ketchikan, AK Board Meeting Full Length Animatior
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3:26 8:4/
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Visibility Study
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d :EFI’ EYE ONLY | " | »
G AN e | RIGHT EVE ONLY
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MEASURE THIS
A _/ANGLE

/ SCRATCH MARK
g E

LONGITUDINAL COLLISION
AXIS ANGLE

C
|WIND A APPARENT

APPARENT ¢ g CONVERGERNCE
CONVERGENCE ANGLE

ANGLE £
('()N\'ER(;E\(% X('(),\\’I{RGEN(‘E
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2.4-5 FHEGIAUSE B HBER - EAL T RERGH IS5

National Transportation Safety Board
Investigation Into Trans World Airlines Flight 800
Report notes that other visual targets also existed

The report and radar record list at least 10 other airplanes in some of the
world’s busiest airspace

Potential examples of contrails regularly mistaken for missiles are below
- A potential example using USAir 217 from TWA radar recording is on following pages

Witness sketch starts aboveéurface

B @

%
{4

AL

MVSIE"II]US MISSILE LIGHTS UP THE SKY OVER THE PACII

PFPRI o MEcouevom 729 aous

Example of contrail rising This 2010 news video turned
over Potomac River out to be a UPS freighter

MASAT

1[
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National Transportation Safety Board

Investigation Into Trans World Airlines Flight 800

2.4-7 {FJEHY NTSB Fll& 002 TWA-800 bt B A%
iE— NTSB £ H Al Ky bR > 2 HE T R R ry 2= S A - &OauE
AV - AR E RS AE 2000 £ 8 H 23 HA - Y& IHHEE By ml e sE N -
Fo IS B AR AR A AR HKAE > S IPAZE AR IR = 2O BRI RHUHSR, - HEL
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National Transportation Safety Board
Investigation Into Trans World Airlines Flight 800

Flammable deposits and chafes
found on FQIS wire connections

\
.

-
Al

Y

FQIS Compensator |
Wire repair in TWA 800 wing tank

2.4-7 TWA-800 AR - mIRES EEHAZ R NS
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CONTENTS DISCLAIMER

RECORDING OR'RERRODUCTION OF ANY
PART OF THIS'RRESENITATION IS STRICTLY
PROHIBITED. ADDRINIONALLY: USE OF ANY OF
ITS CONTENTSIN'PRESENTATIONS OR
BRIEFINGS MADE BYSANYSENTITY IS NOT
AUTHORIZEDR WITHOUITF THE WRITTEN
CONSENT OF THE
NATIONAL TRANSPORTATION SAEETY BOARD.
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TN BEETHR s > DIV EIAY R A AL -

2.6 SRR R

FERT— B2 % sl - BN TRATERIE 8 HAER - B TESUSGIE - BBk
LUK Z AR Tl R iR (B R AR A T BRI SR S S > So— (B AL
HEFTHYE R AR Ronliak o s3] APVEIS R AT ERR B EE AR TR
o NI ERHE NS G RAEIRITA ~ 18 - SRFHEEASFHE AR
HEFTHIRE © BRKFTIERUHTEER - KRR 25 EHYECHR - IR G BRIk
v

EEMREEREREIL - AMehisETIRHE - EgR A AERZEMAFTEE  Fr
PUEM&ERVEIB TR » a DUE & AR SE s s REC IR R Ay 9535 - 1B 2 E
SR TSRS0I S5E Cognitive Interview(J2RHTE Ay CI) - [ RARFZRasaT 1
Ronald P. Fisher {1 » 1225 B (#:2% B 3 B2 A E2(Florida International University)
OB ZH % - FAE 1985 4 Dr. Fisher BIH[ESE - (HRfiA%EE CI - —BitGEET
HINEEAREMERE BRI R R - C Ry THIZESE
A SR R T A — -

Dr. Fisher {E5f42 —FA I RIAZMGEEE - #EARERMRMEERN > &
2RI MAREIETE - RIIL - BEEEL BB LLZe 7 Ryl - FHEA By A e
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A WA EDR - fH [ 4R - THER TN E - DU M =ny A
F > BRI BR4E T 3 ak Y 51 © K 78 By Evidence-driven interviewing o T2 T
SAEAE S A EAYFTBRAE] T SR TR EUR: - WL E s E R E AR
EENEREHNES -

Psychological processes engaged Continued: Short-answer Qs
with evidence-driven interviewing

* Interviewer does all the work : lN.T : Jos, you diQn't pgrticipate i any.pre-

SO i licited inf i briefing or anything, did you? By the time
A IRIINEE- D0 UNSOICIER NN DITOMON you got down there, all that was set up?

» Constant questioning disrupts the

witness’s memory retrieval processes

* RESP: Y
+ Short-answer questions: impoverished es
(short) responses only . o)

2.6-1 FEIRBBES 3K 2 TRL B

FraBiey CL i A — 2o B ERVRE P RTsd R oAy - E BN S [EAZ 5 0]
FIERCE R AVIEST - WHBZahE— R —RAYEITE > DU Ry 5l A =5
15 TR 2B 2 558 & T 2 EER > Dr. Fisher .2 78 R 8195 - i1 50
HE = MEVECTE - CIA=(EEE: - 7751

1L DIsZahs Rl

2. APEEREEEL

3. KiEBHEHAEHESREIA -

Alternative Approach
The Cognitive Interview

* Prominence of Psychological Processes
* Three themes:

1. Witness-centered

2. “Questionless” interview

3. Witnesses’ (mistaken) beliefs about their
roles

[ 2.6-2 FRRIETHEZ = Fhh
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s FTREe AR - BT ARis e A B R L AZ B iE SRS EER S A © 25
BREE AR AT > SR MEEIERT A, - WiaA 2 A PR paR - B B A e Rl
18 BRBRS T Z80E S — ROV B S - BESATBHE s Emes s
2\ 0 WIS H A& 235 B TR A R 8 12 R R A B3

It
X o

i

FEBER IR 2 — 1 iR AR Seam SO CLEER IR T AHE A 813
AR RHERRCR - B2 CLA —(ELEGRA: - EEFHErAEEETE - R
28 SRR A FER YRR A A I BV FHRE 2 H BB 53K - (B R E ek
AN G A TS - ARVECTRS GREE R M Z N R - Frl iR ER HeEs
PRIRERIS - Rl L EEE EAIANED - [NIE > Dr. Fisher BLLBHSEEB S T2
THHERE > £ ClHYERRE B3R 7 BHG E Ay CL: Wi ClAYFEREM B/
Tl EHSCE - E NTHHES R I H B > HBRERTIHERAT
i B sk o BV R IR E AV IAR o B R E B & U 3£ (Self-Administered
Interview ° {£f&5fH SAI) o

SAI fefnElE R KA M S - R e ARIEEEZ - [N RIERAIR
MEARENHES  EHEREATAEEAR - N Esrsaemie bg
AR - SAI FHEIEHBOTER @ SRR IHHEER —fAVEE3E - SAL AL,
WEREIVEENZ T 70% - 1E51 - SAT AR MNIIERS - FIAA R aRE <z & HI R
REAEIE] » P DURT DA B S EEFTEIRAVEEH  thRBIRPTERS &R » W4 HkE
PEBAYZ SO - SAL & Z @ n] IR Bk fF 2 L S i ey H 28+ -

fEfet% > Dr. Fisher HI T VU(ETERE - Ky CLISFIRRIEM 7 —(ERE B AVARES -

1. CLIAE—EEESHOEE - BRI ERIER -
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2. Cl FFEANEIRIEILZ 558 S T B e -

3. Cl M TEAG—fi% - THEIFEESAH > AALECE A e B
i Y THEIRGERR, -

4. ClHEFAR—M MBI FAIL 2 A LA 2 45 &8 H » BT & -

2.7 FRALAC SR ES

TE—RE R RAVIRE S E IR R e T B — R e n AR E -
MER EERHEEANE - Rfiscekes (Flight Recorders) AI] DU EHHR MR H
PEIM AT SENVRETS - R E N B =T R BB A DU B R - —fRi = @ R
PR ZE S5 BENTRMTAC Bk e A Wit - JEREREZ 40 8%=s (Cockpit Voice Recorder,
CVR) RIRHTERI4E$%58 (Flight Data Recorder, FDR ) - {E 52527 I » NTSB £
ARG REAHE - (BEERERNEC ke E(EE 7> > NTSB BLAE AT - NTSB
AETHRATSENEAEIME - FFERE ST FECH#rY FDR & CVR » HEFHEE
GEEZ % TGOS AN Bk —OFERBS AT B A - [FIRF
NTSB 50 Fs4C ik as N < ERMAATZZ g3 A Z A ZE - NTSB A G ibrac ks
EL - U BACsR e 2 R B S E 2 1% - L E AR g &R
8 T I A S ER R TR Sk I BAEFTR N A & CHUG1% » BV ATEFE -
HEIHER R AT Sk BV R B Al BRI A G IR S B AR e T e T
JE > BRI SCokaskm i ny e

® JRfi4C ke (S BEIRNTE R FERERE SRR R B A A - BRERTER
FEfERE & RSE R A0 sk as N HER -

® JRfi4Cikes A AEOKIE R EMMac ik - AR EEREERER
BREFTA N - BRERIERERERE S SRR A BN AR -

KER IR ZE st 9B B ERATAC ik - EMEEEHEZRARINIE
ST - IREfREERIVAE )T - IEMELERES TR R » AIEEF 25 /NIRRT
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RN - DU TR R L BT B RV R I 2 ET AR 2240 4E FDR - (i 1966
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Cokas By T EREE > HIMNBRARL O - bR 7 ERECskIFRISN  H5Y
ERE AP AR IE A & B HYEK » B iRy - dCRrasPTRELC IRV S IR H
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esfyF PG EORE MDA S - NEAG HIRG G (B sk SSEEHY
TP AR N TIY )7 > HATERE RS B o > B RE I PR AT
AYERAL - B AGHIZE R EHAV RN ERE A B2GER » N EE— A - A
AIEERZE > 1€ FDR SIS RIIEHETE 2R - B E R
PR HA 28 B EBETR - BiEsUEY IR A EH  HpERER &
WA AR RIB B L 2RSS - e UE G 2GR R S5 -
PR Y B AR AT o EAUTERY - BEEAEEN IR - fA5E R
FEHEE > FEA RGBT HEERIR - PR BN ERTATRE -

CVR HYZEES AT LAEHIE] 1960 L4 - ££ 1966 4 7 H 1 H FAA BUERTH
m s Eh R RATERIRTR 22 CVR 1967 5 7 H 1 HAISDREA IS
VU ELAEE S EhHEAY ER AT 32285 CVR - CVR B & B EENE FE T B & 5HA
SLERER R FrE B ERE SR GBI R L > HATATA KB RMEHRA T A
fhi 2 /NEFZ CVR - i H#rHy CVR HENEEREECIERRD Y - [FlRpracde
CVR ZEE 5 10 7738 2 JE TR -

—f% CVR 5Cik 4 [EEHIVET > Rl KRR A v i~ IRREHE - Bl
LIRSS 3 I B2 R v i, > B IREERALHVERE > CVR SRZ YA BRI

FI1E FAA SPEEEE b - B S HRNHNERIRMURIERS - mRECHA
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BN ~ FARE RIS BRI E - SR RSRIE R FFIRE A
FEFAE ERIEER TN Ry RS L B Rl b i - 8 FDR METTHF I E01& —fF 23R
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2.8 A\RAFHRE

FERUZESRI T > B AARHEEE A > #0 0] AR N BN A T - [LidFriE
M ANBAZER » BE D EHVEENEE R - 28 AR  EE - LEET 21
Z2BEER ~ TEakaT AV AN AR - (G 2P Pyt & 82 - NS EEER Nt
NRBRZAERE > MEQEESR - HEPREIMHEERIVEY - BRI ERE T
AT —E4T > BEARREANNE RO ESEELER > mEHEARNA
R —/NER T e BT AR N Z R & iR A PR S B A A B AT T Ry T -
bR T LR E BRI (ERE S TN BE AT EEN . E SRR EE
%~ 4048 ~ SHECUEFRT - BRI HMN A R R R TSR E b -

Defining Human Factors (and Ergonomics)

Scsizcniis c[er{cei SG.')
Human
Factors

Visual acuity

Biological Engineering

Sciences & Design @

2.8-1 NFRZEZAH R
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2.8.1 SHELL Model

SHELL Model {{k ICAO 9859 5530 (‘Z2EH M) Ak » 2—AR

oI 2B A B RS TR « -2 Elwyn Edwards {11 1972
FiBf#E » #&3K Frank Hawkins 181 2 (ESUR BEAA AR AT45HE - SHELL Model
LA (Liveware) Syl » PRET ABLA (Liveware —Liveware ) ~ A B1REG
(Liveware— Software ) + A Biffif4 (Liveware —Hardware) [}z A\ BAIE
(Liveware —Environment ) fHIfY 7 hEf{% - SHELL Model YT » N A28
NIRRZ Rl FrLAGAR 5 RO EAH R 3 (2 It > PSS AR A - A
HAL A Rty » o3 AELPUEAH R ES 7 28 BEN R S AR BT © & N B HEA PUqE
SHRCER 5y 2 IR iR SO ROENC & - 1 FTRE LB Ryt ana 4= f9 » BIA ]
RERRITT 35 A2 B - IS HERRAVIRBSHERY AR - 1217 ~ JBHESUHEE - B EE
TEERRFRI—E0) - TERSRIZ AR RS - 53 - B AR S S ERe
S BEBIEE - BRERAE NN B MRS A A F ) - ARTEFERTA
BRI E AR ABIOTRITIAE S ~ TIRATFI4EE N B ~ EEATERAS -
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S

N-EEE(Liveware-Hardware)

N -#EE (Liveware-Software)

A(Liveware)

B2 (Liveware-Environment)

¥

A- A(Liveware-Liveware)

2.8-1 SHELL Model

2.8.2 Reason’s Model

BlEE40 T g #E 5= |, (Swiss Cheese Model ) » fEHZEEH Y James

Reason F#ZJt 1990 FFiett > Reason ZR{BECEEFEHAIFIA > & HT LT Rl

(Bl > 53Rk -
1. dHEE

2. FoEeEE

3. NLEEITREVICALRM:
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4. RNEENTRAS

EVUEBAR - 20IE VY R A PR I 7 A F LR B ol IR
{18 e IR [T 2R 5 B A e ORI - RS A [ g ORI B B o -
(B E B A [F) 73 A 8 DAHAE - N EE - — Tl ey RN 55
B G b B Ry SR I R A EIS R AE - 281 > 52 R e mIHYZE TR
IEFT A LGER—&% > ATBOLRE S — R e R FE 2 RE& —h  ERIFR RS AERC
HtEERET AR R R BB A R AR Y T AR deiR ) BUEAR SRR R I
PRSI OR 3R  FF FTRE B BRI 2 R PEBORATE B RIES - T i
a1 MEEAATZES > A E AT 82 A A A R o

Reasons “Swiss Cheese” Model

Organisational > ]
fact

Preconditions

2.8.2 Swiss Cheese Model

2.9 sreHERE B EI4R

IR - NTSB ISR HIfiZE B A RERE - # gL PEE gl
& o BRI LA R S BRI > L (EEEN SRS - R R R
WERSHBEEN TS BRI ENZESHGEEE L - 28NS EREAYSIES RiR b
i > SEEAFERY B E A IR R EEESEUSHIRI - LT R4 52 S AE
STERR BEHVEREL T - (RO FEHIRIIGRECR » AB{E NTSB ISk LrsERT T —E
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&k TRt - EERE - G AR E N I AYEET > vl AR S tHE B EhHY -
N 52 S HEA N RESTH S B S B T2 - (EFRIEEZ SN S (E 5 SRR THEE 5 25
TERMERAENE T —iE - SRS E TR E R & (R R A -

H R BRI R 4R LR - LIS Bt 2 FE @ A5 - (A - 3R
EAEES 3 REZHE T —(EEFE: > 2 F Meet and Greet, Professional

Knowledge Exchange“Break out Room Introductions”

MEET AND GREET/PROFESSIONAL
KNOWLEDGE EXCITANGE

2.9-1 Break out room £}t

FEAEEIFfE] T BREZAVDEZE Dr. Roland Thompson K FTAEE B 5740 - 38557
MHEE B B4 WA AR ZZ 2 FAVAERE < B H KRB E R %
—RFAEEFHREN 78 - RS (ERFE R - Heds ABLsKE 5B NTSB ~ ZEEIRAA
TRZERART 2 F] ~ JIZK Transport Cananda ~ DU FIERER B34 ST Tl A
TERZEMHRARVACRE - (S EAHAVEE B R R & 5 ARBE = s F—
M - SRS EE T TG0 BRMIELEHER —EHEEBIE L
78 » (et 2 MRSOR L B A i - AEREA HIEEH S ©

STAHFAEEE ISR RS » —42 5050 ZAVRTHE - H BERGTEM BT
5 19 BEERETRA 1% - /K IR 2 50 FitEERISESEE S ERNE
B - HEUEAE NTSB Fllgi 0055 » B{E TR RS THvER [
&AL EEAT - HRF A R BEARAH B - FHE4E - % - I HEE > H&
AHEE B RS RB IR - S N BIEIEE - BEEH ARG - hFTE S EHEE

28



—r B BIEME IC > 1 IC FEESARNER=RE - ZESHAVER - I
fpa S ARV S 1E « HAER SRR Refiies - S8 feiiited > AEBINER - g Ehik
VOsH - g IR — 22 BB E AR - VUE T 4H S B o B DU {E e
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Dulles Runway 19 is 7.5 miles South

Fishermen photo 1
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Left engine case Left PT Disc within
\ y i

opening In case

Overstress or fatigue?

Right

- —THmssw @l Right bleed air duct
[ 4
i

N 7 INTSB

2.9-5 G ErsHEEE RIS > A EHZIY
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