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PHILIPPE CABON PRESENTATION Welbees

Master in Psychology and PhD in

Neuroscience

Associate Professor in Human Factors

at University of Paris
Co-founder of Welbees and Human
Factors consultant
Field of expertise:
o Human factors and safety
o Sleep, fatigue and Fatigue Risk
Management System
o Health and Safety

Thac si tam ly hoc va tién si khoa
hoc than kinh

Phé gido suw vé yéu td con ngudi
tai Pai hoc Paris

Chuyén gia tw van vé Yéu to con
ngwdi & dong sang lap cong ty
tw van Welbees.

Linh viec chuyén mon:

Yéu t6 con ngwdi va An toan.
Giac ngud, sw mét moi va Hé
thong quén ly rdi ro mét mai. J

Surc khée va An toan.



A QUICK ROUND TABLE W av

Welbees

 Where are you coming
from ?

« What is your current job ?

 What are you expecting
from this course ?

« Cac anh/chij dén tcr dau?

» Chire vu hién tai cia moi nquoi?
« Anh/chi mong muén diéu gi sau
khoa hoc?

Active participation is requested
Bai hoc véu cau sw hanqg hai phat biéu




TEACHING OBJECTIVES
MUC DICH KHOA HOC

» Knowing the main principles « Bjét cac nguyén tac chinh

of an accident/incident cta diéu tra tai nan / sw co
Investigation « Hoc mét s ky thuét phéng

* Learning some interview van ap dung trong mét cuéc
techniques applicable in an diéu tra
Investigation « Xem xét cac phuong phéap

- Reviewing the main existing  diéu tra chinh hién co
methods of investigation « CO thé 4p dung 2 phuong

* Be able to apply 2 methods  phap cho mot trirong hop
to a real accident case tai nan thuc té

- With a focus on HF aspects * Tap trung vao cac khia
of the accident investigation = canh HF cua cu{c diéu tra

tal nan



CONTENT DAY 1: INTRODUCTION AND DATA COLLECTION
NOI DUNG NGAY 1: GIOI THIEU CHUNG VA CACH THU THAP DU LIEU

Day 1
0900-0915

0915-1015

1015-1045
1045-1200
1200-1330

1330-1700

Content/ N6i dung

Welcome/Module presentation

Gidi thiéu nbi dung khda hoc

Introduction to accident investigations :

Gidi thiéu vé diéu tra an toan

- Regulatory aspects/ Cac quy dinh

- Definitions/ Binh nghia

- Objectives of accident investigations/ muc tiéu ctia diéu tra an toan

Coffee break/ Giai lao
Data collection: interview techniques/ Thu thap di¥ liéu: Cac ky thuat phéng van
Lunch/ Nghi trwa

Practical exercises on interview techniques
Luyén tap ky thuat phéng van



CONTENT DAY 2: DATAANALYSIS & GROUPE EXERCICE
NOI DUNG NGAY 2: PHAN TiCH DU LIEU & BAI TAP NHOM

Day 2
0900-0930 Data analysis/ Phan tich di¥ liéu
0930-1100 Accident analysis methods/ Phwong phap phan tich tai nan

1100-1130 Coffee Break/ Giai lao
1130 — 1200 The accident cases/ Cac vi du tai nan

1200-1330  Lunch/ Nghi trua
1400- 1700  Group exercises/ Bai tap nhém



REGULATORY ASPECTS (ANNEX 13) ,
CAC KHIA CANH CUA QUY BINH (PHU LUC SO 13)

International Standards
and Recommended Practices

Annex 13
to the Convention on
International Civil Aviation

Aircraft Accident and
Incident Investigation

This edition incorporates all amendments
adopted by the Council prior to 27 February 2001
and supersedes, on 1 November 2001, all previous
editions of Annex 13.

For information regarding the applicability
of and R ded Practi
see Chapter 2 and the Foreword.

Ninth Edition
July 2001

International Civil Aviation Organization

Nt e Russda



Regulatory aspects (Annex 13) \\\ AV
Khia canh cda quy ché (Phu luc sé6 13)

Welbees

* Chicago convention - Annex 13: rules and standards for accident and
incident investigation/ Cong wéc Chicago - Phu luc s 13: cac quy tac
va tiéu chuén vé diéu tra tai nan va sw cé

« Set conditions facilitating participation of stakeholders States
(manufacturer, operation or registration states) in an accident
investigation conducted by the State of occurrence/ Dt ra cac diéu
kién, tao diéu kién thuan loi cho sw tham gia cua cac bén lién quan: Cac
quéc gia (nha san xuat, vén hanh hodc céc quoc gia dang Ky) trong mot
cudc diéu tra tai nan do Quoc gia xay ra sw ¢ tién hanh

» Strict separation is maintained between technical investigations and
judicial inqyiries/ Suw tach biét nghiém ngéat dworc duy tri gitka diéu tra ky
thuat va diéu tra tw phap

« Clear distinction between blame and causation for the benefit of
taking rapid and necessary measures/ Phan biét ré rang giira dé 16i va
nguyén nhan vi loi ich cua viéc thuc hién cac bién phap nhanh chéng va
can thiét




Objectives of Annex 13
Muc dich cua Phu luc so 13

A common process of learning
without allocating blame was
deemed necessary to keep
public faith in aviation industry,

To provide timely feedback to all
stakeholders, accident
iInvestigation had to be
separated from judicial
procedures, which focus on
iIndividual responsibilities and
liability

A blame-free approach

Independence from state
interference

W av

Welbees

Mot qua trinh hoc tap chung ma
khéng phén bo tréch nhiém duorc
coi 14 can thiét dé gid niém tin
cua cbng chung vao nganh hang
khong

Pé cung cap phan hoi kip thoi
cho tat ca céc bén lién quan,
diéu tra tai nan phai duorc tach
biét khoi cac thu tuc tw phap, tap
trung vao trach nhiém ca nhan
va trach nhiém

Mot cach tiép can khéng mang
tinh chat do 16i

Déc I3p khdi sy can thidp cia )
nha nuwoc



Purpose of Accident Investigation \\ uv
Muc dich cda Diéu tra an toan Welbess

 Determine the sequences of events leading to
failure/ Xac dinh chudi sw kién dan dén that bai.

* |dentify the cause of the accident/ Xac dinh
nguyén nhan vu tai nan.

* Find methods to prevent accident from recurring/
Tim phwong phap ngan ngwra tai nan tai phat.




Definitions (ICAO - Annex 13) \ W
Dinh nghia (ICAO- Phu luc so 13) Welbees

* Accident: occurrence, in
which:

a person is fatally or seriously injured

the aircraft sustains damage or structural

failure

the aircraft is missing or is completely
inaccessible.

* Incident. An occurrence, other
than an accident, associated

with the operation of an

aircraft which affects or could
affect the safety of operation.

e Serious incident. An incident

involving circumstances
Indicating that there was a

high probability of an accident

and associated with the
operation of an aircraft

SO o

Tai nan: xay ra, trong do:

mét nguoi bi ttr vong hodc bi thurong nang
may bay bi hw hai hodc héng cau tric
may bay bi mat tich hodc hoan toan khéng
thé tiép can duorc.

e Bién c6. M6t s cb, khéng phai

la moét tai nan, lién quan dén
hoat déng cua may bay c6 anh
hudng hodc cé thé anh huéng
dén an toan khai thac.

« S cd nghiém trong. Mot sw ¢co

lién quan dén céac tinh huéng cho
thdy kha ndng cao xay ra tai nan
va lién quan dén hoat ddng cua )
may bay



Definitions (ICAO - Annex 13) W v
Dinh nghia (ICAO- Phu luc s6 13) e

e Causes: actions, omissions, events, conditions, or

a combination thereof, whic

N led to the accident or

Incident. The identification of causes does not

Imply the assignment of fau

t or the determination

of administrative, civil or criminal liability

Nquyén nhan: hanh dong, sy thiéu sot, suw kién,
diéu kién hodc sw két hop cua céac sw viéc trén,

dan dén tai nan hoac St cO.

Viéc xéac dinh nguyén

nhén khéng c6 nghia la gan 18i hodc xac dinh
tréch nhiém hanh chinh, dan sw hay hinh sw



Definitions (ICAO - Annex 13) |\ \ I
binh nghia (ICAO- Phu luc s6 13) e

* Contributing factors: actions, omissions, events, conditions, or a
combination thereof, which, if eliminated, avoided or absent, would
have reduced the probability of the accident or incident occurring,
or mitigated the severity of the consequences of the accident or
incident. The identification of contributing factors does not imply
the assignment of fault or the determination of administrative, civil
or criminal liability.

Céc yéu to gop phan hanh dong, thiéu sot, su kién, diéu kién
hodc sw két hop cla tat ca viéc trén, neu loal bd, giam thiéu hodc
khéng xuat hién, sé€ lam giam xac suat xay ra tai nan hoac s co,
hodc giam nhe mirc do nghiém trong cua hau qua cua tai nan hoac
sw cd. Viée xac dinh céc yéu té cau thanh trén khéng nham muc
dich gan 16i hodc xé&c dinh tréch nhiém hanh chinh, dan sw hodc
hinh str.




Definitions (ICAO - Annex 13) |\ \ I
binh nghia (ICAO- Phu luc s6 13) e

Investigation.

A process conducted for the purpose of accident
prevention which includes the gathering and analysis
of information, the drawing of conclusions, including
the determination of causes and/or Contrlbutlng factors
and, when appropriate, the making of safety
recommendations.

Cuéc diéu tra.

Mot qua trinh dwoc thwe hién véi muc dich phong

ngtra tai nan, bao gom thu thap va phan tich thong tin,

dwa ra két Iuan bao gom ca viéc xac dinh nguyén

nhan va / hodc cac yéu t6 gop phan va sau do, dua ra

cac khuyén nghi vé an toan. J




Why safety investigation is important? \\\ AV

Tai sao diéeu tra an toan lai quan trong?

Direct Consequences/
Hau qua truec tiép

Personal
injuries/fatalities

Thuong tat/ te vong

Property loss (Mat méat
tai san)

Welbees

Indirect Consequences
Hau qua gian tiép

Lost income, insurance
premium (Mat thu nhap, phi
bao hiéem

M)edical expenses (Chi phiy
é

Time to retrain another
person (Thoi gian dé dao tao
mot ca nhan khac)

Decreased employee moral
(Tinh than nhan vién sa sut) |

Reputation (Uy tin)



Anjecedent and error
Tién sw va vi pham

?_'nxtece,dent —, | Error/violation
'en f“’ L6/ vi pham

) tEh‘?E;%rT‘e”” . Deci§ion/
Oé)eera{tor/ nha quyet dinh

) - Action/ hanh
khai thac ction/ han

 Team/ nhom

- Company/ t6
chutre

« Regulator/ Co
quan phap ly

dong

Occurrence
Suw cod

W av

Welbees




DIFFERENCE BETWEEN ERROR AND \\' v
VIOLATION... Welees

| am doing an error when... | am doing a violation when...

« My intention is not adapted to the * | am not complying with a rule, a
situation procedure a standard

« My action is not adapted to my
intention

By definition, there is no intention Violation is a voluntary act

In error « Most frequent reason:

* We can't decide to not | « do the job»

committing error




SU’'KHAC BIET GITA LOI VA VI PHAM... \ W

Welbees

T6i thue hién mét 16i khi... T0I thure hién moét sw vi pham
« Y dinh khéng thich hop véi hoan » T6i khéng tuan thd quy tac, thu tuc
canh tiéu chuén

* Hanh dong khéng phu hop voi y

dinh . OV n £
int ) ) , ] Sw phi pham la mét hanh déng cé
Theo dinh nghia khong co sw chu sy e g
) - Yy, €0 chu dich
y trong 10 o « Ly do thuong xuyén duoc vién
» Chung ta khéng thé quyét dinh dén
trong viéc ¢ tranh duoc I6i hay « C6 ly do bt buéc ma t6i phai

khéng 1am thé»




WHY ARE THEY DOING THAT? W v
TAI SAO HO LAM VAY? o

They are mad?
Ho co bi khung khoéng?

They are running out
of time?

Ho dang chiju ap luc
vé thoi gian?

System failure? e i
L&i hé théng? I - |-

The willingness to do the job... J
Sw san sang dé hoan than céng viéc...




ADAPTATION AND PROGRESSIVE \\* v
M I G RATI 0 N \Welbese

Individual pressure
Quality of life, limit
exploration, resource
management

Tolerated area
for system

Technological running
pressure
Farther, faster, longe Area considered as

o safe according to
Organisational safety rules and
pressure procedures
Increased Afea
performance cofisidered
Obligation to achieve e

as critical

EMOTION




SU' THICH NGHI VA TIEN BO

SU'DI CU

Ap lurc ca nhén
Chét luvong cudc
séng, thdm do gidi
han, quan ly tai
nguyén

Ap luc céng nghé
Xa hon, nhanh hon,
lau hon

Ap luc té chire
Tang hiéu suét
Nghia vu phai dat
duoc

Khu vwc dung

ai dé chay hé

Khu vuc dwoc coi
|la an toan theo cac
quy tac va quy
trinh an toan

W av

Walbese

thong

Khu vwc
duorc coi la
quan trong

CAM XxUC




«ERROR IS HUMAN!‘» \\\ AV
LOI LA DO CON NGUOI1 Wobess

« Errors and intelligence are the 2 sides of the same coin » (J. Reason)
«Sai sét va théng minh la 2 mat cua cung mét dong tién» (J. Reason)

It means/ C6 nghia la:

=




¢+ THERE IS NO LINK BETWEEN ERROR AND a4

Welbees
THEIR COINSEQUENCE )
KHONG €O MOI LIEN HE NAO GIUA LOI VA HAU QUA CUA CHUNG

(hy)
SO




ERROR DETECTION AND RECOVERY W uv
PHAT HIEN VA KHOI PHUC LOI .

Personal
Local Factors
triggers Yéu t6 ca nhan Detection

Recovery
Phuc hoi sau khi phat hién

Mechanisms
of error (0]
Production 90 /0 Any
Co’ che tao ra loi Anomaly/ di thwong
l Event/ Sw viéc

Incident/ Tai nan

Errors/ Error

-~ Detectio Consequences
We) n Hau qua
Thiéu
phat
hién




ACTIVITY CONTROL: SRK MODEL W v
(RASMUSSEN) Wobees

KNOWLEDGE based behaviour

2
2
2
@)
Q)
m
O
D
o
(@R
3
>
S
[e)
=

SKILL baseqd behaviour

Step ladder - Jens Rasmussen (1988)




KIEM SOAT HANH VI: MO HINH KV NANG-QUY W 4y
TAC-KIEN THUC (RASMUSSEN) e

Hanh vi dwa trén KIEN THU'C

Step ladder - Jens Rasmussen (1988)




Investigative methodology: a scientific approach \w AV
Phwong phap diéu tra: moét cach tiép can khoa hoc Welees

Accident investigation and scientific method share

similar objective and approach/ Diéu tra tai nan va
phuong phép khoa hoc cé chung muc tiéu va céch tiép cén

. Based on a model/ Dwa trén mé hinh
. Hypotheses/ Gig thuyét
. Data-driven/ Theo huéng dir liéu

- Works backward, after the fact/ Hoat dong lac hau, sau
thuec té

- Study the nature of the relationship underlying the data/

Nghién ctru bén chét ctia moi quan hé co ban cia di liéu




Limitations of the investigative methodology \\' iy
Han ché cta phwong phap diéu tra Webee

The « hindsight bias », i.e. a trend to select the data that
confirm a pre-defined scenarlo/ «Thanh kién nhan thirc
muon», tirc la xu hwdng chon dir liéu xac nhan mot kich
ban da dwoc xac dinh trwdc

The way the investigation is conducted is impacted by the
skills and background of the investigator/ Cach thirc tién
hanh cudc diéu tra bi anh hwong boi ky nang va kién thirc
nén tadng cla diéu tra vién

Need to combine data from several sources
and apply a rigourous methodology

Can két hop di lidu tir nhidu ngudn va ap )
dung moét phwong phap luan chat ché




Consistency of the data \\ uv
Tl,nh nhét QUén Cda dlj’ Iiéu Welbees

The validation of the investigation conclusion is supported
by the consistency of the data/ Viéc x&c nhén két luén
diéu tra duwoc hé tro béi tinh nhat quan cda div liéu

Converging data, event if collected at different times
support the same conclusion/ Di¥ liéu, sw kién néu duoc
thu thdp & céc thoi diém khéc nhau déu c6 chung mot két
luan

Inconsistencies could be caused by deficiencies either in
the data or in the proposed theory or explanation of the
cause of the event/ Sw khéng nhéat quan cé thé duoc géy
ra béi sw thiéu sot trong dir liéu hodc trong ly thuyét duoc
dé xuat hodc giéi thich vé nguyén nhén cta sw kién




The three main steps of accident/incident \\ uv
investigation ‘ ) Welbees
Ba bwdc chinh cua diéu tra tai nan / sw c6

1 - Data collection/ Thu théap di¥ liéu
2 - Data analysis/ Phan tich dir liéu

3 - Report and recommendations/ Bao cao va
khuyén nghi




Final report format (Annex 13) , \\ uv
Cau truc cua bao cao cudi cung (Phu luc s6 13)  veses:

Factual information/ Théng tin thuc té
Analysis/ Phan tich

Conclusions/ Két luan

Safety recommendations/ Khuyén nghi an
toan

Appendices/ Phu luc




Final report format (Annex 13) , \\ uv
Cau truc cua bao cao cudi cung (Phu luc s6 13) Welbees
Factual information/ Théng tin thuc té
. History of the flight/ Lich st¥ chuyén bay
. Injuries to persons/ Thuong tich vé nguoi
. Damage to the aircraft, other damages/ Thiét hai cho
may bay va cac thiét hai khac
- Personnel information (e.g. crew age & qualification,...)/
Théng tin nhan sw (vdu: tudi va trinh dé cua déi bay...)
. Aircraft information/ Théng tin tau bay
. Meteoreological information/ Théng tin dja ly hoc
. Aerodrome information/ Thong tin san bay




Final report format (Annex 13) \\\ AV

Cau tric cua bao cao cuoi cung (Phu luc s6 13) o

Analysis/ Phan tich

.- Analyse only the factual information which is relevant to the

determination of conclusions and causes and/or contributing factors/
Chi phén tich théng tin thuc té co lién quan dén viéc xéc dinh két

ludn va phén tich nguyén nhén va/hodc cua céc yéu té gop phan




Final report format (Annex 13) ) \\\ AV
Cau truc cua bao cao cuéi cung (Phu luc s6 13) Welbees

Conclusions / Két luan

- List the findings, causes and/or contributing factors established in
the investigation. The list of causes and/or contributing factors
should include both the immediate and the deeper systemic
causes and/or contributing factors/ Liét ké cac phat hién, nguyén
nhan va / hodc céc yéu té gép phan duoc thiét 1ap trong cudc
diéu tra. Danh sach cac nguyén nhan va / hodc céac yéu tbé gop
phan phai bao gém c& nguyén nhan tirc thoi va nguyén nhén hé
thbng sdu hon va / hodc céc yéu té gop phan




Final report format (Annex 13) \\\ AV

Cau tric cua bao cao cuoi cung (Phu luc s6 13) o

Safety recommendations/ Khuyén nghi an toan

. As appropriate, briefly state any recommendations made for the
purpose of accident prevention and identify safety actions
implemented/ Khi thich hop, hdy néu ngan gon bat ky khuyén
nghi nao dwoc duwa ra nham muc dich ngan ngura tal han va xac

dinh cac hanh dong an toan duwoc thuwc hién




Final report format (Annex 13) ’ \\\ AV
Cau truc cua bao cao cudi cung (Phu luc so 13) "o

Appendices/ Phu luc
Include, as appropriate any other information considered
necessary for the understanding of the final report/ Bao
goém, bat ky théng tin nao khac duoc coi la can thiét dé
hiéu ré vé bao céo cudi cung J




W av

Welbees

Data collection/ Thu thap dir liéu




Data collection/ thu thap dir liéu \\\ AV

As accident investigation is data-driven, the Lol
selection of data Is critical

Vi diéu tra tai nan theo huong dir lieu, viéc Iwa
chon dir lieu la rat quan trong

The data collected cover/ D liéu dwoc thu thap
bao gom:

Electronic data (e.g. flight data monitoring, cockpit
voice recorder,...)/ di liéu dién twr (vdu: giam sat div
libu chuyén bay, may ghi &m, budng l4i,...)
Written documentations: company documentations,
personnel records, training records/ Tai liéu viét: tai
liéu céng ty, h6 so nhan sw, hd so dao tao
Interviews: the involved operators, the witnesses,
person familiar with the system and/or the operator/
Phdéng van: nhitng nguwdi van hanh lién quan, nhan
chirng, nguoi quen thudc voi hé théng va / hoac J
nguwoi van hanh




Case study : Fatigue data collection check list (adapted \
from NTSB)/ Nghién cteu dién hinh: Danh sédch kiém tra \\ AV
thu thap dir liéu mét maoi (phong theo NTSB) Welbees

Aim: determine wether fatigue is a contributing factor
Muc tiéu: xac dinh liéu mét méi cé phai la mét yéu tbé cau thanh
Step 1 - Sleep Length / Thoi Iwong ngu

Determine whether the individual had acute or chronic sleep loss by
documenting sleep/wake patterns for at least 72 hours before accident and
learning about the individual “normal” sleep habits.

Xac dinh xem c& nhén dé bi mat ngt cép tinh hay man tinh bang céach ghi lai céc kiéu ngd/
thire it nhéat 72 gio trude khi bi tai nan va tim hiéu vé théi quen ngt “binh thuong” clia cé nhan
do.

Interview the individual about her/his normal sleep wake pattern and sleep wake
pattern in the last 24 and 48 and 72 hours

Phdng van cé nhan vé kiéu thirc ngu théng thudng cua cé &y / anh &y va kiéu
thirc-ngu trong 24 va 48 va 72 gio qua

Interview family members, hotel staff or other witnesses ,

Phdng van céac thanh vién trong gia dinh, nhén vién khach san hodc cac nhan chiing
khac




Case study : Fatigue data collection check list (adapted \
from NTSB)/ Nghién cteu dién hinh: Danh sach kiem tra \\ AV
thu thap dir liéu mét maoi (phong theo NTSB) Welbees

Step 2 - Fragmented/Disturbed Sleep
Bwéc 2 - Giac ngu bi quay ray

. Interview operator (or family members)/ Phéng van nhan vién
khai thac (hoac cac thanh vién trong gia dinh)

. Are there factors in your environment (e.g., noise, light, phone
calls, etc.) that interfere with your sleep?/ Céc yéu té trong moi
trirong cla ban (vi du: tiéng 6n, anh séng, cudc goi dién thoai,

v.v.) &nh huéng dén giac ng ctia ban khéng?

. Was your sleep pattern different or disrupted in the days

leading to the accident / Gidc ngu cta ban c6 khéc hodc bi gian J

doan trong nhirng ngay dan dén tai nan




J Guantanamo bay accident, August 1993 (NTSB / \\‘
*  AAR-94/04)
Tai nan vinh Guantanamo, thang 8 nim 1993 (NTSB / AAR-94/04) ™™

- First NTSB aviation accident
investigation to cite fatigue as
primary cause/ Cudc diéu tra tai nan
hang khéng dau tién cta NTSB lay ly

do chinh la mét moi.
. Acute fatigue/ Mét maéi cép tinh

. Extended wakefulness period
(>19hrs)/ Thoi gian thire kéo dai (> )
19h)




| Guantanamo bay accident, August 1993 (NTSB /AAR'94/O4)\\\
¢ Tai nan vinh Guantanamo, thang 8 nam 1993 (NTSB / AY
AAR-94/04)

4

Welbees

T Sleep qeprivation __E I(::iigttglfrf]icer
—| ' Swthicu ngu -@- Flight engineer

Sleep-wake ratio
Ty Ié ngu-thire

16h _,, For the captain and the first officer

R= 8h < Déi véi co trudng va co phd
R= moﬂ .53 For the flight engineer
9h30 Ko e .
DOI voi ky sw tau bay
l »Becovery §Ieep“
0 Hoi ph}lc giac nqu | | J
16/8/93 17/8/93 18/8/93

(d'aprés Rosekind et Coll., 1994)
.Cabon




Fatigue data collection check list (adapted from \\ uv

NTS B) ) Welbees
Danh sach kiém tra thu thap di liéu mét moi (phong theo NTSB)

Step 3 - Circadian Factors
Buwdc 3 — Yéu to nhip sinh hoc hang ngay
. Determine if accident happened during a circadian low
point / Xac dinh xem tai nan cé xay ra trong thoi diém
doéng hé sinh hoc & diém thép khéng
. The use of a biomathematical model might be useful/

Viéc str dung mé hinh toan sinh hoc cé thé hiru ich




Guantanamo Bay accident \
Tai nan tai vinh Guantanamo W av

Welbees

Sleep loss/ Mat ngu :

The accident occurred after 2 night duties/ Tai nan xay ra
sau 2 dém lam nhiém vu

The crew members has been awake for an extended

period of time ranging from 19 to 23.5 hrs (captain)/ Cac
thanh vién doan bay da thure trong mét khoang thoi gian
dai tir 19 dén 23,5 gior (co truéng)

Biological rhnythms/ Nhijp sinh hoc
Obtained sleep at times in opposition to the circadian clock
time/ Giac ngu doi 1ap véi thoi gian dong ho sinh hoc hoat
dong
The accident occured in the afternoon window of
physiological sleepiness/ Tai nan xay ra vao budi chiéu )
thuéc con budn nga sinh ly




Fatigue data collection check-list (adapted from NTSB)
Danh sach kiém tra thu thap dir liéu mét méi (phéng theo NTSB) \\\ AV

Step 4 Sleep disorders, health and drug issues Welbees
Bwéc 4 — Réi loan giadc ngu, van dé vé sirc khoé va thudc

Interview/ C4u héi phéng van:
Do you have difficulty falling asleep or staying asleep?/ Anh/chi c6 khé di vao
giac ngu hoac ngu khéng sau?
Have you ever told a doctor about how you sleep’? If so, why, when, and what

was the result?/ Anh/chi da bao g/o’ noi véi bac si vé cach anh/chi ngu chuwa?
Néu vay, tai sao, khi nao va két qua la gi?

What drugs/medications do you use regularly, and did you take any in days prior
to the accident?/ Loai thudc/ don thudc nao ban st dung thuong xuyén, va ban
cé dung thudc nao trong nhiing ngay trwdce khi bi tai nan khéng?

Do you have any medical concerns that affect sleep (e g., chronic pain)?/ Ban co6
bat ky mbi quan tdm y té nao dnh huéng dén giac ngu (vi du: dau man tinh)
khong?

Review operator’s tOX|coIog|caI results for substances that may affect sleep or
alertness/ Xem xét két qua dbc chat hoc cua nha diéu hanh dé tim céc chat co thé
anh huéng dén giac ngu hodc s tinh tao

If appllcable have the individual evaluated by a physician who spemahzes In sleep/ J
Néu co thé, hdy dé ca nhan dé duoc danh gia bdi mot bac st chuyén vé giéde ng




Fatigue data collection check list (adapted from \\
NTSB) , \\' 4y
Danh sach kiém tra thu thap dwr liéu mét moi (phong ™=
theo NTSB)

Step 4 — Time awake
Buwéc 4 — Thoi gian thae
. Determine how long the operator had been awake at the

time of the accident, using interviews or records to estimate
wake up time from most recent significant sleep before the
accident/ Xac dinh khodng thoi gian ma diéu hanh vien da
thire tai thoi diém xay ra tai nan, str dung céc cudc phéng
van hodc ho so dé wéc tinh thoi gian thire day tur gide ngu

quan trong gan day nhét truéc khi xay ra tai nan. J



Fatigue data collection check list (adapted from NTSB) \
Danh sdch kiém tra thu thap div liéu mét méi (phong theo NTSB) \\ AY

Welbees

Step 5 — Performance and appearance
Bwéc 5 — Hiéu suat va bé ngoai
Use available evidence to determine whether the operator’s performance was

deteriorating prior to the accident: (St dung bang chirng cé sén dé xac dinh xem lidu

hoat déng cua diéu hanh vién c6 xau di triwée khi xay ra tai nan hay khéng)

Did the operator overlook or skip tasks or parts of tasks?/Diéu hanh vién cé bé qua

hodc bé qua céc nhiém vu hodc cac phan cta nhiém vu khéng?

Did operator focus on one task to the exclusion of more important information?/ Diéu

hanh vién co tap trung vao mot nhiém vu dé loai trir théng tin quan trong hon khéng?

Was there evidence of delayed responses to stimuli or unresponsiveness?/ Cé bang

ching vé phén trmg chdm dbi véi céc kich thich hodc khdng phén tng khéng?

Was there evidence of impaired decision-making or an inability to adapt behavior to
accommodate new information?/ Cé bang chimng vé kha nang ra quyét dinh kém hoéc J

khéng cé kha néng thich trng véi hanh vi dé cung cép thdng tin méi khéng?




accident

Evidence of fatigue-related performance Guantanamo bay \\‘
Bang chirng vé hiéu suéat lién quan dén mét moi Tai nan vinh Guantanamess

Degraded judgement and decision making :
Sw gidm sut cla qua trinh dwa ra quyét dinh va suy luén
The captain (PF) decided to use runway 10 instead

of runway 28/ Co truéng (PF) quyét dinh st dung duong béng
10 thay vi dwong bang 28.

Runway 10 requires a more severe manoeuver to

complete the landing/ Buong bang 10 yéu céu cao hon débi
véi nguoi diéu khién dé hoan thanh viéc ha canh
Fatigue contribution/ Yéu t6 déng gop-Mét méi -
The crew did not consider important information (unfamiliarity
with the airport, their level of fatigue)/ Doan bay da khong xem
xét thong tin quan trong (khéng quen thudc voi san bay, murc
dé mét moi cua ho)
Lack of discussion about the decision to change runways/
Thiéu thao luan vé quyét dinh thay déi duong bang J

Misreading of potential outcomes/ Poc sai hdu qua co6 thé xay
ra




Evidence of fatigue-related performance |\ \
Bang chirng vé hiéu suat lién quan dén mét mai vew

Cognitive fixation/ dinh hinh
nhan thure :

1653:28 Captain where's the strobe
- Captain’s fixation on the 1653:29  Flight Engineer TIEhT Over There
strobe light/ Co truong co It Coptaln T
d‘m h 4nh Sang n hap n hay 1653:33 First Officer ::S:, inside there, right inside
1653:35 Flight Engineer you know, we're not getting our
Poor communication airspeed back there
coordination/ Sv yéu kem e,  Sapab Lhere s the strobe |
‘n iy 4 ~ . 1653:37 First Officer right down there
trong viéc trao doi thOng tin :  1es3:41  Captain I still don't see it
. .y . -y 1653:42 Flight Engineer # we're never goin' to make this
Captain’s disregard of critical (s ¢ where do you sec a strobe Tight
information/ Co trirong coi 1653:48  First Officer Tight over here
> A 7 1653:57 Captain where's the strobe
th wong thong l:ln quan‘ trc_)nfg 1653:58 First Officer :t:)js you think you're gonna make
lncre‘_as,e reaCt,Ion,tlme/ Lam tans 1653:58 Captain yeah...if I can catch the strobe
thoi gian phan trng: light
: . : 1654:01  First Offi five h , you're |
. High reaction time to the stall '® W R s::pe""d'ed Ypue s good
Warning/ Thoi gian phén L'an 1654:06 Flight Engineer watch the, keep your airspeed up

cao voi canh bao durng 1654:09  Sound similar to stall J

warning




Fatigue data collection check list (adapted from \\\ AV

NTSB)
Danh sdch kiém tra thu thdp di liéu mét méi (phong theo NTSB) ~ Webees

Step 6 — Review general operators FTL or FRMS application
Buwéc 6 — Kiém tra lai céc nha khai théc chung (rng dung FTL hodc FRMS
. Review and analyse FTL prescritive regulations/ Xem xét va
phan tich cac quy dinh nghiém ngéat cua FTL
. Review FRMS documentations/ Xem lai tai liéu FRMS
. Review FRMS process, data collection analysis/ Xem xét quy
trinh FRMS, phan tich thu thap dir liéu

. Review fatigue reporting system/ Xem xét hé thong béo céo

mét moi




Data collection: W av
Interview techniques & Practical exercises "=
Thu thap dw liéu: Ky thuat phong van & Bai tap

thuwec hanh

i




Conducting an interview |\
Thwe hién phéng van Welbees

Nearly all investigations rer on interviews/ Gan nhw céc
cudc diéu tra déu dwa vao phéng van

Many investigators conduct poor interviews because they
do not recognlze that interviews requwe specmc skills/
Nhiéu diéu tra vién thure hién cac cudc phong van kém vi
ho khong nhéan ra rang cac cudc phéng van doi hdi céc ky
ndng cu thé

- The way the interview is conducted may totally change the
quality of the data collection/ Cach thire tién hanh cudc
phéng van co thé thay déi hoan toan chat luong caa viéc
thu thap dir liéu

Interviews rely entirely on perception and memory/ Phong
van hoan toan dwa vao nhan thuree va tri nho

Interview is not a simple « conversation J

Phdéng van khdng chi la mét cudc tro chuyén don gian




Perception: a ‘bottom up’ and a ‘top down’ process
Nhan thdec: quy trinh "t dwéi lén” va "t trén xuong” \\‘ AV

What do you see?
Ban nhin thay gi?

‘Bottom up”.
stimulus
dependant

= what the world
sends to our
senses

‘Bottom up’: phu thudc
vao kich thich = nhu’ng
gl thé gioi guwi dén cac

giac quan cua chung tag

Welbees

‘Top down'’:
conce?tdependant
= what we are
looking

We malnly perceive
what we Wa nt to
perceive!

‘Ttrtrén xudng’ phu
thudc vao khai niém =
nhirng gi chung toi
dang tim kiém

Chung ta chu yéu
nhan thuc nhirng gi

ung ta mudn nhan
thu’c



Perceptual Constraints \\\ AV
Rang buoc vé mat tri giac Welbees

Event-based/ Dwa trén su kién Person-based/ Dwa trén con nguwoi

lighting/visibility/ Anh sang « focus of attention/ tiéu diém
va kha nang hién thi cua sw chu y

Speed/ toc do . stress/fear/ cang thang va so
Distance/ Khoang cach hai

Duration/ Khoang thi gian «  Age/ dd tudi

Complexity/ Sw phire tap « alcohol/drugs/ rweou va chat
Violence/ Bao luc kich thich

« Training/ dao tao
* |nvolvement/ s tham gia
« Expectations/ sw ky vong




Basic Memory Characteristics |\
Pac diém tri nhé co’ ban Welbees
Memory deteriorates over time/ Tri nhé kém dan theo thoi gian

Limited capacity for storing information/ Kh& ndng Iwu trie théng tin han ché

It is a reconstructive process in which we shape our experience based on what
we know about the world/ £6 la mét qua trinh tai tao, trong do chung ta dinh hinh
tradi nghiém ctra minh duwa trén nhing gi chung ta biét vé thé gidi

In essence, all memory is biased | / Vé ban chéat. Tat ca tri nhé déu bi sai léch!

Crash of the B747 in New York (1996): over 250 of the
eyewitnesses decribed aspects of the events were directly
contradicted by the physical evidence/ Vu tai nan may bay B747 ¢
New York (1996): hon 250 nhan chirng moé ta cac khia canh cua
sw kién méau thuén truc tiép véi bang ching vat ly




The memory errors in interviews \\\ AV
Nhikng 16i tri nhé trong cdc cuéc phong van e

Three categories of memory errors (Hyman, 1990)/ C6 3 loai 16i bé
nho:

Incorrectly reconstructing event recollections/ dwng lai héi trc sur
kién khong chinh xac
Incorrectly attributing the source of information/ Phdn b6 nguén
thong tin khong chinh xac
Falsely believing that events that were not experienced were
experienced/ Tin twdng mot cach sai lam rang nhing suw kién
chuwa trai qua da duwoc chieng minh

People view the event as plausible, they reconstruct a memory that is
partially based on true experience/ Moi ngwoi xem sw kién la hop
ly, ho xay duwng lai ky trec mot phan duwa trén trai nghiém thuec té

May reconstruct memories by applying information from previous
experiences to fill in the gaps/ C6 thé tai tao lai Ky trc bang cach ap |
dung thong tin ttr nhirng kinh nghiém truoc day dé l1ap day nhing
khoang trong




From police investigation to accident investigation \\‘
Tir diéu tra cda canh sat dén diéu tra tai nan AY

Welbees

. Interview techniques in investigations have been ‘L
developed in the area ofjustif:e and poli‘ce (Loftus, I!Mm T
2013)/ Cac ky thuat phong van trong diéu tra da
duwoc phat trién trong linh vure tw phép va hinh suw
(Loftus, 2013)

. A number of people have been wrongly convicted of
sexual assault crimes based on eyewitness
evidence/ Mdt sb6 ngudi da bi két &n sai vé toi tan
cdng tinh duc dwa trén bang chiing nhan ching.

. The withnesses fully believed that the individuals
were the one who committed the crimes/ cac nhan
chirng hoan toan tin rang céc ca nhan la ké da gay )
ra toi ac




Some memory biases \\ uv
Mét so cdc y kién trai chiéu vé tri nhé’ Welbees

e Egocentric bias - recalling the past in a self-serving manner, e.g.
remembering one's exam grades as being better than they were, or
remembering a caught fish as being bigger than it was/ Thanh kién Thién vi:
nhé lai qua khir theo céch tw phuc vu, vi du: nhé diém thi cia mot nguoi 1a
t6t hon ho, hodc nh& mét con ca danh bat duoc Ia Ién hon no.

* False memory - confusion of imagination with memory, or the confusion of
true memories with false memories/ Tri nhé sai - st nham I1an giira tri twéng
trong voi tri nhé, hoac sw nham Ilan gilra Ki tre that voi ki tre sai.

* Hindsight bias - filtering memory of past events through present
knowledge, so that those events look more predictable than they actually
were; also known as the 'lI-knew-it-all-along effect’/ Thanh kién nhan thirc
mudn - loc tri nhé vé cac sw kién trong qua khir théng qua kién thire hién
tai, dé nhirng sw kién dé tréng dé doan hon so véi thue té; con duoc goi la
'hiéu (g toi biét tat ca'




Interviewing biases
Thanh kién phong van \\‘ AV

Welbees

Interviewer influence/ Nguoi phdng van bi énh huéng:
 Interviewer can subtly insinuate false information into their questions/
Nguoi phdng van ¢ thé an y théng tin sai léch vao cédu héi cta ho
« Witnesses make systematic errors as a function of misleading questions
(Wells et al, 2000)/ Nh&n chirng méc 16i hé théng nhw mét chirc ndng
cla céc cau héi gay hiéu 1am (Wells va cdng sw, 2000)
Social desirability bias/ Thanh kién mong muén x&a hoi:
« tendency of respondents to answer questions in a manner that will be
viewed favorably by others/ xu hudng tra 167 cau hdi cua nguoi tra loi
theo cach sé duwoc nguwoi khac xem la co g1

« Results from 2 factors: self deception and other deception/ Két qua ttr 2

yéu t6: tw lira déi va Itra déi khéc )




Various types of interviewees \\\
AV

Nhiéu loai nguwdi dwoc phdng van
Welbees

Differences in/ Khac biét trong:
The stake associated with the findings of an investigation/ C6 phan lién
quan dén két qua diéu tra
Background, experience may affect people’s ablllty to understand and
respond to questlons/ Boi canh, kinh ngh/em c6 thé énh huéng dén kha
ndng hiéu va tra 1oi cdu héi ctia moi nguoi

Three types of interviewees, with different contribution to the mvestlgatlon/ Ba
loai nguoi duoc phéng van, véi nhitng déng goép khac nhau cho cube diéu
tra:

Eyewitnesses: have directly observed the event/ Nhirng nguwoi chiing
kién: da truc tiép quan séat s viéc

- Operators whose actions are the primary focus of the mvestlgatlon/ Cac
nha diéu hanh c6 hanh ddng la trong tdm chinh cta cudc diéu tra

- Those who are familiar with critical system elements or with the
operator but may have not been directly involved in operating the
system at the time of the accident/ thng ngwm quen thuoc voi cac yéu j
t6 quan trong cua hé thbng hodc v&i ngudi van hanh nhung co thé chua
trure tiép tham gia van hanh hé thdng tai thoi diém xay ra tai nan




Eyewitness \
Nhan chieng |\ AV

Welbees

May have observed features that system recorders did not capture,
heard noises beyond the microphone range, smelled odors, felt
movement/ C6 thé da quan séat thay céc tinh ndng ma may ghi 4m
hé théng khéng thu duoc, nghe thay tiéng 6n ngoai pham vi micrd,
ngti thdy mui, cdm thay chuyén ddng

May enhance or confirm existing information, add information
unavailable from other sources/ Cé thé lam tdng hodc x&c nhan
théng tin hién c6, thém thong tin khéng cé san tir cac nguon khéc

Their willingness to cooperate with investigators are influenced by

their confidence in the value of the information they can provide/ St

s&n sang hop tac cua ho vdi cac nha diéu tra bi dnh hudng béi suw

tin tudng cua ho vao gia tri cua thdéng tin ma ho co thé cung cap J




System operators \\‘
AY

Nguwoi van hanh hé thong
Welbees

May be able to describe their actions and decisions during
the event and provide helpful background information
about the system/ C6 thé mé ta cac hanh ddng va quyét
dinh cuda ho trong sw kién va cung cap théng tin co ban
hiru ich vé hé thong

May be unable to recall details or have difficulty
responding if they feel responsible/ C6 thé khdng nhé lai
chi tiét hodc gdp kho6 khdn khi phan hoi néu ho cédm thay
co trach nhiém

Investigators should be aware that the operators can be
concerned about the effect of the event on their career/
Céc nha diéu tra nén biét rang cac nha diéu hanh cé thé lo
ngai vé anh hudng cta sw kién doi voi sw nghiép ctia ho




Those familiar with operators and critical system \\\
elements AV
Nhirng ngwoi quen thuéc voi cac nha khai thac va car
phan ti hé théng quan trong 3.

Welbees

People at « blunt end », i.e. managers, designers,
trainers may have influenced the conditions that led to t’--,--,-
errors at the « sharp end »/ Nhitng nguoi & «dau
cubir, tire 1a ngwoi quan ly, nha thiét ké, nha dao tao
cé thé da édnh hudng dén céc diéu kién dan dén sai
sot & «phan dau
. They may feel responsible for the cause of the event/
Ho cé thé cédm thay phaéi chiu trach nhiém vé nquyén
nhén cua sw kién



Examples of information sought

Vi du vé thoéng tin dworc tim kiém \\‘ AV

Welbees
Eyewitnesses Operators Familiar with critical system
Nhan chirng Diéu hanh vién elements

Quen thugc v6i cac yeu to
hé thdng quan trong

« What they saw, heard * Decisions they have made < Duty, sleep and rest
felt, smelled/ Nhirng gi before the event/ Cac schedule previous
ho nhin thay, nghe thay;, quyét dinh ho da dwa ra 72hrs/ Lich lam viéc,
ngti thay trwdc sw kién ngu va nghi ngoii

» Details of the eventthat <« Time when they made trwoc 72 gio
caught their attention/ those decisions/ Thoi diém « Opinions expressed
Chi tiét vé sw kién thu ho dwa ra nhirng quyét toward the job,
hat sw chu y cua ho dinh do coworkers and the

 Actions they took before company/ Y kién bay
the event/ Cac hanh déng td doi voi cong viéc,
ho da thwc hién trvdc sw dong nghiép va céng J

Kién ty




Examples of information sought \\\
Vi du vé théng tin dworc tim kiém AY

Welbees

Eyewitnesses Operators Familiar with critical system

Nhan chirng Piéu hanh vién clements
Quen thubc v&i cac yeu to hé

théng quan trong

« Time of the day and Outcome and consequences of  « QOperator training and

locations they / the action they took/ Két qua va work history/ Dao tao
witnessed the event/ ~ 1@u qua cua hanh dong ho da vén hanh vién va qua
Thoi gian trong ngay thirc hi e”, _ o trinh lam viéc

< g e R - » Job/task information/ Théng tin : .
va dja diém ho da » Operating policies

cbng viéc hoac nhiém vu

chung kien sy kien - Company practices and

and practices/ Cac

* Operators actions/ orocedure/ Céc thong 16 va thi ch/'nl? sach va théng
Hanh déng cua nha tuc cta céng ty lIé dieéu hanh
diéu hanh  Personal information (health,

change in family status,...)

rest/sleep prior 72hrs,...)/ Théng

tin cé nhan (strc khée, thay déi J
tinh trang gia dinh,...) nghi ngoi /

ngu truede 72 gio,...)




Introduction to mterwewmg technlques \\\
Giéi thiéu vé cdc ky thuat phéng van AY

Welbees

Several investigative interviewing techniques have been
developped to enhance interview recollection/ Mgt sb ky
thuat phong van d‘/eu tra da duroc phét trién dé tdng cuong hoi
(rc vé cudc phéng van:

. Cognitive Interview/ Phéng van nhén thirc

. Conversation Management (interviewing model) &

PEACE technique/ Quan ly héi thoai (mb hinh phdng
van) & ky thuat PEACE

. Elicitation interview/ Phong van goly

General Guidelines for investigative interview/ Nguyén tac
chung cho phéng van diéu tra



Cognitive Interview (Geiselman & Fisher, 1984) \\\
Phong van nhan tharc AY

Welbees

Basic principles of Cognitive Interview/ Cac nguyén tac co
ban cua phéng van nhan thirc

Encoding Specificity Principle (Tulving, “70s)/ M& hoa nguyén
tac cu thé

Presented cues will be more effective in facilitating recall
as long as they are similar to cues present during
encoding/ Céc d4u hiéu duwoc trinh bay sé hiéu qué hon
trong viéc tao diéu kién thu hoi mién la ching tuong tw
véi céc dau hiéu hién dién trong qué trinh ma héa
Based on “Madeleine de Proust” effect/ Dwa trén hiéu
trng “Madeleine de Proust”

Multi-component view of memory/ Ché dé xem da thanh phan
cua boé nhé
Memory trace is not a linear representation of the original
event, but rather is a complex. Different “routes” exist to
access recall/ Dau vét bé nho khéng phai la mét biéu dién |
tuyén tinh cua sw kién ban dau, ma la mét phiec hop.
"Céc tuyén duong” khac nhau ton tai dé truy cap thu hoi.




Cognitive Interview (Geiselman & Fisher, 1984) \\‘ AV
Phong van nhéan thdec Welbees

Retrieval rules (also called Mnemonics)/ Quy tac truy xuat
(Con dwoc goi la Mnemonics)

1. Mental Reinstatement of Environmental and Personal
Contexts/ Phuc hoi vé mat tinh than doéi véi cac boi canh
moi trirong va ca nhan

2. In-depth Reporting/ Bao cao chuyén sau

3. Describing the TBR Event in Several Orders/ M6 ta s kién
TBR trong mot s6 don hang

4. Reporting the TBR Event from Different Perspectives/ Bao
cao sw kién TBR tor cac goc do khac nhau




Cognltlve Interview (Geiselman & Fisher, 1984) \\‘ AV
Phong van nhan tharec Welbees

Mental Reinstatement of Environmental and Personal Contexts/ Phuc
héi vé mat tinh than doi véi cac boi canh moéi trweong va ca nhan
The participant is asked to mentally revisit the to-be-remembered (TBR)
event/ Nguwodi tham gia duwoc yéu cau hoi twong lai sw kién can ghi nho
(TBR).

The interviewer may ask them to form a mental picture of the environment
in which they witnessed the event/ Nguwaoi phong van co thé yéu cau ho
hinh thanh mét bire tranh tinh than vé méi trrdng ma ho chiing kién su
kién.

This picture could include the placement of objects such as, the lighting,
or even the temperature/ Hinh anh nay co6 thé bao goém vj tri cua cac doi
tirong, chang han nhw anh sang, hoac tham chi ca nhiét dé.

The participant is also asked to revisit their personal mental state during

the event and then describe it in detail/ Nguwoi tham gia ciing duoc yéu

cau xem lai trang théi tinh than cé nhan cua ho trong subt sw kién va sau

dé mé ta chi tiét. J




Cognitive Interview (Geiselman & Fisher, 1984) \‘
Phong van nhan thdrec \ AV
Welbees

In-depth Reporting/ Bao cao chuyén sau
The interviewer encourages the reporting of every detail, regardless of
how peripheral it may seem to the main incident/ Ngudi phéng van
khuyén khich bédo cdo moi chi tiét, bat ké n6 cé vé ngoai vi nhw thé
nao doi voi sw viée chinh.

This step is important for two reasons/ Bwéc nay quan trong vi 2 ly do
The participant may only initially report what information they assume to
be important regardless of the fact that they are unaware of what
information will have value/ Nguwdi tham gia chi cé thé bao cdo ban dau
nhirng théng tin ma ho cho 1a quan trong bat ké thurc té la ho khéng biét
thong tin nao sé co gia tri.

recalling partial details may lead to subsequent recall of additional
relevant information/ viéc nh¢ lai céac chi tiét tirng phén cé thé dan dén )
viéc thu héi céc théng tin lién quan bé sung sau do.




Cognitive Interview (Geiselman & Fisher, 1984) \\‘ AV
Phong van nhéan thdec Welbees

Describing the TBR Event in Several Orders/ M6 ta sw kién TBR
trong mét so 1énh
The participant creates a narrative of the TBR event/ Nguwoi tham gia
tao moét bén tuong thuét vé sw kién can phai nhé (to be remembered)

He or she is then prompted to start the narrative from a point that is
different from their initial starting point/ Sau doé, ho duwoc nhac bat dau
cadu chuyén tor mot diém khéc véi diém xuét phat ban dau cda ho.
This process may provide a new perspective of the event which
subsequently provides an opportunity for new information to be
recalled/ Qué trinh nay coé thé cung cdp mét goc nhin maéi vé suw kién
ma sau do tao co héi cho théng tin méi duore thu hoi.




Cognitive Interview (Geiselman & Fisher, 1984) \\‘ AV
Phong van nhéan thdec Welbees

Reporting the TBR Event from Different Perspectives/ Bao
cdo cdc sw kién dwoc ghi nhé tie nhiéu khia cach khéc
nhau:

The participant is asked to report the event from several
different perspectives such as the perspective of another
witness or even a participant/ Ngudi tham gia dwoc yéu cau
béo céo sw kién ttr nhiéu goc do khac nhau, chdng han nhu
quan diém cta mot nhdn chirng khéac hodc thdm chi moét
nguwoi tham gia.




Cognitive Interview (Geiselman & Fisher, 1984)
Phong van nhéan thdec

Procedure (time: 1h, approximately)

1.

Make an introduction to establish a witness/interviewer
relationship.

Introduce the 4 retrieval rules and ask to use them while
producing a narrative.

During narrative production, the interviewer constructs the
strategy for the remainder of the interview.

The interviewer guides the witness through several
information-rich memory representations, after which the
interviewer will assess the witness’ recollections.

End of interview
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Phéng van vé nhan thirc
(Geiselman & Fisher, 1984)

Quy trinh (th&i gian: 1h, approximately)

1.

Gigi thiéu dé thiét 1ap moi quan hé nhan ching / ngu o
phong van

Gidi thiéu 4 quy tac truy hoi va yéu cau st dung ching
trong khi tao cau chuyén.

Trong qua trinh twdng thuat, ngwdi phong vénrxéy dwng
chién lwgc cho phan con lai cua cubc phong van.

Nguwdi phong van hwéng dan nhan chiing thdng qua mot
sO mo ta voi nhiéu théng tin, sau dé ngwdi phong van sé
danh gia hoi trc cuia nhan chirng.

Két thuc cudc phdng van

W av
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Cognitive Interview |\ \
(Geiselman & Fisher, 1984) Wekees

Strength points:

1. Validated Experimentally:
. Participants see simulated crime scene

. Successive interviews: traditional interview vs. cognitive
interview.

. Cognitive interviews elicit between 35 and 60%
information more.
2. Great applicability in every domain
. Accident investigation, police investigation, medical

iInterviews
Limitations:
1. More difficult than traditional interviews.
2. Useful only if there is eyewitness )

3. Still vulnerable to desirability bias




Phéng van vé nhan thirc |\
(Geiselman & Fisher, 1984) Welbees

Piém manh:
1. Pa dwoc xac thue bang thwe nghiém:
. Nhirng ngwoi tham gia xem hién trweong vu an mo
phong
. Phdng van lién tiép: phong van truyén thong va phdng
van nhan thuc.
. Phdng van nhan thirc ggi ra nhiéu hon tir 35 dén 60%
thong tin nhiéu.
2. Kha nang &ng dung tuyét voi trong moi linh virc:
. Diéu tra tai nan, diéu tra canh sat, phong van vy té.

Han cheé:
1. Kho hon so véi phéng van truyén thong
2. Chi hivu ich néu c6 ngwdi chirng kién )

3. Van dé bj theo xu hwédng thién vi




Interviews \ AV

General Guidelines oo
General

1. Collection of witness statements for reconstructing events.
An interview is not an interrogation!

2. Mental state of withess should be taken into account
(stress, trauma, or even medication condition).

3. Sometimes family members of withesses might help
incident investigation by offering insights on personality,
character traits, and behavior (habits).

Statements

1. Investigators must inform witness about the objective of
collecting their statement, i.e. helping in understanding
causes and preventing future accidents.

2. Witness should be isolated from one another while making J
their statements, in order to assure honesty.




Phong van W v
Hwong dan chung s

Téng quan

1. Tong hop cac |0 khai cua nhan chwng dé tai tao lai cac sw kién. Mot
cudc phdng van khéng phai la mét cudc tham van!

2. Tinh trang tinh than cGa nhan chirng can dwoc xem xét (cang thang,
chan thwong tdm Iy hodc dang trong th&i gian dung thudc).

3.  Dai khi cac thanh vién gia dinh cua nhéan Chwng co thé giup diéu tra SL
cd bang cach cung cap nhirng hiéu biét sau sac vé tinh cach, dac diém
tinh cach va hanh vi (th6i quen).

L&i khai
1. Diéu tra vién phai thong bao cho nhan chirng vé muc tiéu thu thap I

khai clia ho, tirc 1a giup tim hiéu nguy&n nhan va ngan ngtra tai nan
trong twong lai.

2. Nén c¢d lap nhan ching (1-1) trong khi dwa ra 1 khai ctia ho, dé dam
bao tinh trung thuec.




Different Types of Questions \W' v

General Questions: open-ended questions that can help get the™

witness talking.

E.g.: What did you see? What can you recall? Can you tell me more
about that?

Directed Questions: focus on a specific subject, without biasing the
answer.

E.g.: Did you notice any lights on the display?

Specific Questions: needed for specific information.
E.g.: Did you notice any lights on the display? What color was the
light?

Summary Questions: for helping witnesses to organize their thoughts
and draw attention to possible additional information. Restate what
you think the witness told you in your own words and ask if that’s
correct. Frequently, the witness will add more information.

Leading Questions: they contain or imply the desired answer. Once
you ask a leading question, you have suggested what the witness is )
supposed to have seen. Avoid leading questions!!

E.g.: Was a red light flashing?



Nhirng dang ciu héi khac nhau W #v

Welbees
Cau héi chung: cau héi m& co thé giup nhan chirng noi chuyen
VD: Ban da nhin thay gi? Ban c6 thé nhé lai nhivng gi? Ban cé thé néi thém cho
téi vé diéu do chi?

Cau héi dinh hwéng: tap chung vao mét chi dé cu thé, khéng thién vi cau tra Ii.
VD: Ban c6 nhan thay bat ky dén nao trén man hinh khéng?

Cau héi cu thé: can thiét khi can biét thém théng tin
VD: E.g.: Ban c6 nhan thay bat ky dén nao trén man hinh khéng? Bén d6 mau gi?

Cau héi tém tat: dé giup nhan chung sap xép suy nghi cla ho va thu hut sy chu y
dén thong tin b sung néu co. Hay trinh bay lai nhung gi ban nght ma nhan chirng
da noi vai ban bang I&i ctia ban va hdi xem diéu do6 c6 dung khéng. Théng
thwdng, nhan chirng sé bd sung thém thong tin.

Cau héi dan dat: nhwng cau hoi nay chlra hodc ngu y cau tra I&i mong mudn. Mot
khi ban d&t mot cau hdi dan dat, ban da goi y nhirng gi nhan chirng dwoc cho la
da nhin thay. Nén tranh nhirng cau hdi dan dat.

VD: C6 phai dén dé dang nhap nhay khdng?



Techniques That Do Not Require Questions \\' vy

Welbees

. Some interview techniques do not require questions.

. To keep a witness talking, say something like “uh-huh,”
“really,” or “continue.”

Mirror or echo the witness’ comments. Repeat what the
witness said without agreeing or disagreeing.
E.g.: You say you saw smoke coming from the cabin?




Nhirng phwong phap ma khéng déi héi  \\V iy
cau hoi e

Mét s phwong phap phdng van khéng yéu cau cau hdi
. Dé tiép tuc gilr mot nhan chirng noi chuyén, chi can noi
“‘uh-huh,” “that a,” hoac “tiép tuc di.”
Phan anh lai hoac 13p lai y kién ctia nhan chirng. Nhac lai
nhirng gi ma nhan chirng da néi ma khong dong y hoac tw
choi.
VD: Ban ndi Ia ban nhin thay khaoi boc ra tr cabin ding
Khéng?




=
INTERVIEWS 0:-0 W 4y
. Questions prepared in advance.

ﬁ@-ﬂ Welbees
. Avoid collective interviews.

Limit number of assistants (i.e. investigation team
members).

. Calm, comfortable location, free from disruptions.

Make sure to collect personal contacts (name, phone, and
address) in case of needing a follow up.

. Always record the interview (after obtaining consent). After
transcription, interviewer and witness must sign it off as
correct.
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Phéng van O =0 W 4y

l ﬂ a? | Welbees

. Cac cau hdi dwoc chuan bi trwéec.

. Tranh phdéng van tap thé

. Gi®i han s6 lwong tro ly (thanh vién ciia nhom diéu tra)

. Vi tri phong van phai yén tinh, théda mai va khong bi gian
doan.

. Thu thép cac cach lién hé (tén riéng, dién thoai, dia chi)
trong trweong hop can theo doi thém.

Ludn ghi am cudc phdng van (sau khi dwoc sy dong y).
Sau khi ghi chép, nguwdi phdng van va ngudi lam chirng
phai ky tén la chinh xac.




CONDUCTING THE O5Q W W
INTERVIEW HEI_["TJ"DH

. Start with personal information. Then questions, form

general to specific: first ask for narration about how they
remember the fact, then include questions about human
factors, equipment factors, environmental factors.

. Try to prompt the witness to tell everything he/she can

remember without influencing him/her.

Pay attention to voice intonations, facial expressions, body
language, silences and interruptions.



O(? O W

THU'C HIEN PHONG VAN HD']TP']_J"DH

Bat dau voi thong tin ca nhén. Sau do6 la cac cau hoi, tw
chung chung dén cu thé: dau tién yeu cau tucyng thuat ve
cach ho nh¢ sw viéc, sau dé bao gom cac cau hoi vé yéu
td con nguwoi, yéu to thlet bi, yéu td méi trudng.

Co gang goi y nhan chirng ké moi th(r ma ho co thé nhé
dwoc ma khéng lam anh hwéng dén ho

Chu y dén ngir diéu giong noi, nét mat, ngon nglr co thé,
nhirng khoang lang va ngat giong.




The interviewer ® « O |\ \

Establish and maintain an
Interviewer-interviewee relation

Do not prejudge a witness.
Be serious and take interviewing seriously
Maintain control of the interview.

Respect the emotional state of the
interviewee.

Do not interrupt, be a good listener.

Avoid revealing items discovered during the
iInvestigation to the interviewee




Nguwéi phdng van | E’ ﬂﬁ i, |\ N

Thiét lap va duy tri moi quan hé HYuui pnuéng
van - nguoi dwgc phong van.

Pirng dinh kién mdt nhan chirng.

Hay nghiém tuc va phdng van mot cach nghiém
tuc

Duy tri sy kiém soat cudc phdng van.

Toén trong trang thai cam xuc cua nguoi dwoc
phong van.

Plrng ngat 1&i, hay 1a mot ngudi biét 1ang nghe.

Tranh tiét 16 nhirng diéu dwoc phat hién trong
qua trinh diéu tra cho ngu®i dwoc phong van.
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Data analysis- Phan tich thong tin




Data analysis \\\ AV

Welbees

Once the data collected they need to be analysed

. The aim of the data analysis is to find the relationships
between the events/errors/antecedents/causes

Main principle: working backward from the occurrence to
the antecedent until the stopping point

Antecedent n [«- -4 Antecedent 1 [*—| Error {4*




Phan tich thong tin \\\ AV

Welbees

. Sau khi di¥ liéu dwoc thu thap, ching can dwoc phan tich
Muc dich ctia phan tich di liéu la tim ra moi quan hé gitra
cac s kién / 161 / tien nghiém / nguyén nhan

Nguyén tac chinh: Iam viéc nguwoc lai tir khi xay ra dén
tien trwedc cho dén diém dwng

Tiendén |«--- Tiéndé1 |*—| Error {47*,



Data analysis example - Vi du phan tich thong tin \\\ AV

Welbees

A train failed to stop at a red signal and struck another train -
Mot doan tau khéng divng lai & tin hiéu dé va dam vao mét
doan tau khac

Tt —.
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Data analysis example \\\ AV

Welbees

1 The collision

2 Locomotive operator brake application

3 Locomotive operator power reduction

4 Railroad signal system maintenance and inspection

5 Locomotive operator initial and refresher training

6 Railroad brake system maintenance and inspection

7/ Railroad brake system maintenance personnel selection practices

8 Brake system manufacture and installation

9 Railroad signal system selection and acquisition

10 Signal system manufacture

11 Railroad signal system selection and installation

12 Railroad signal installer, maintenance and inspection personnel training
13 Locomotive operator selection

14 Railroad brake system maintenance personnel practices

15 Railroad signal system installer, maintenance and inspection personnel
selection practices

16 Regulator oversight of railroad signal system

17 Regulator oversight of brake system )




Vi du phan tich thong tin \\\ AV

Welbees

1 VU va cham

2 Phanh cua van hanh dau may

3 Giam Cong suat van hanh dau may

4 B&o tri va kiém tra hé thong tin hiéu duo’ng sat

5 Pao tao ban dau va boi dwdng ngwoi van hanh dau may

6 B3o tri va kiém tra hé théng phanh dwong sat

7 Lwa chon nhan vién bao tri hé théng phanh duwdng sat

8 San xuat va lap dat hé thong phanh

9 Lwa chon va thu nhan hé thong tin hieu dwong sat

10 San xuat hé thong tin hiéu

11 Lwa chon va Iap dat hé théng tin hiéu duwdng sat

12 PAo tao nhan vién lap dat tin hiéu dworng sat, bao tri va kiém tra

13 Lwa chon nha diéu hanh dau

14 Thwe hanh cho nhan vién bao tri hé thong phanh dwong sat

15 Thwe hanh cho viéc Iwa chon nhan vién lap dat, bao tri va kiém tra hé théng tin
hiéu dwong sat

16 Hé thong quan ly giam sat hé thong tin hiéu dworng sat

17 Gidm sat bd diéu chinh hé théng phanh J



Data analysis example \ AV

1 The collision

Z-ocomotive-operatorbrake-apphication

3 Lecometive-operatorpewertreducton

4 Railroad signal system maintenance and inspection
5> Lecomeotive-operatorinitial-and-refreshertraining

6 Railroad brake system maintenance and inspection
7/ Railroad brake system maintenance personnel selection practices

8 Brake system manufacture and installation

9 Railroad signal system selection and acquisition

10 Signal system manufacture

11 Railroad signal system selection and installation

12 Railroad signal installer, maintenance and inspection personnel training

13 Locoermotive-operatorsetecton

14 Railroad brake system maintenance personnel practices

15 Railroad signal system installer, maintenance and inspection personnel

selection practices

16 Regulator oversight of railroad signal system

17 Regulator oversight of brake system )




Vi du phan tich thong tin Sau khi thu
thap thong tin,
culc diéu tra

1 Vu va cham

- am chi ra rang,
Z2-Pharh-edavanhanrh-daumay . =
D Ciarmed AN Ay phanh cua cho

4 Béo tri va klem tra hé thong tin higu duc‘yng sét diéu hanh

6 B&o tri va kiém tra hé thong phanh duo’ng sat

7 Lwa chon nhan vién bao tri hé théng phanh duwdng sat

8 San xuat va lap dat hé thong phanh

9 Lwa chon va thu nhan hé thong tin hieu dwong sat

10 San xuat hé thong tin hiéu

11 Lwa chon va Iap dat hé thong tin hiéu dwong sat

12 Pao tao nhan vién 1ap dat tin hiéu dwong sat, bao tri va kiém tra
12-a-shorARa-Sito-Rant-day

14 Thwe hanh cho nhan vién bao tri hé thong phanh duéng sat

15 Thwe hanh cho viéc Iwa chon nhan vién lap dat, bao tri va kiém tra hé théng tin
hiéu duwong sat

16 Hé thdng quan ly giam sat hé thong tin hiéu dworng sat

17 Gidm sat bd diéu chinh hé théng phanh {




Inferring the relationship between errors and antecedent \\\ AV

Welbees

The relationship must be logical and unambiguous

.« would the accident have occurred if the error has not
been committed »

.« would the operator have committed the error if the
antecent had not preceded it ? »

Based on statistical relationship between the
antecedent and the critical error. There is a high
probability that this relationship is not due to the
effects of chance




Suy ra méi quan hé giira 16i (errors) va tién dé (antecedent) \\\ AV

Welbees

M&i quan hé phai logic va rd rang
« Tai nan sé& xay ra néu 16i (errors) khéng xuat hién
Khong?»
« Liéu nguoi dieu hanh sé khong pham 16i néu nhirng
tien dé khdng xuat hién treédc?»
Dwa trén moi quan hé thong ké gitra tien de va 16i
nghiém trong. Kha nang cao la moéi quan hé nay
khéng phai do tac déng cua suw may.




Multiple antecedent \\\ AV

Welbees

In complex system, accidents are generally related to a
combination of antecedent

Multiple antecedents can increase each antecedent
influence on performance : 2+2>4

Example: a bus driver falled asleep and the bus ran off the
road and struck a truck

Investigation found 3 cumulative antecedents to explain
driver drowsiness:

- Antihistamine

. Several consecutive night duties

. The accident time : 04 am




Nhiéu xuat phat diém \\\ AV

Welbees

- Trong hé thong phtre tap, tai nan thwong lién quan dén sy
két hop clia nhiéu xuat phat diém

Nhiéu xuat phat diém co the lam tang anh hwéng cta moi
nguy@n nhan I&n hiéu suat: 2 + 2> 4

. Vi du: mét tai xé xe buyt ng gat va xe buyt chay khéi
dwdng va tbng vao mét xe tai
Cudc diéu tra da tim thay 3 dan chirng ban dau dé giai
thich cho tinh trang budn ngu cua nguwdi lai xe:
. Thudc dj trng
. Nhiéu ca lam dém lién tuc
. Thoi gian xay ra tai nan: 04 gi& sang




Interacting antecedents \\\ AV

Welbees

Two or more antecedents together affect
performance differently than the antecedents would
have if acting on their own

The variety of human behaviours, procedure,

training, equipments is such that the potential
number of interacting antecendents that affect
performance is infinite

Examples:

- Operator experience interacts with equipments and
procedures

- Oversight interacts with managerial experience: less
experienced operators may perform best with extensive
oversight and experienced operators may perform best with
little oversight




Tién dé sw twong tac \\\ AV

Welbees

Hai hoac nhleu xuat phat diém bat dau cung nhau
anh huwdng dén hiéu suat khac véi xuat phat diém

doc lap

Sw da dang cua cac hanh vi, quy trinh, dao tao, thiét
bi clia con ngwdi Ia tiém nang cua cac xuat phat
diém twong tac dnh hwdng dén hiéu suat 1a vé han

Vi du:
Kinh nghiém cda ngw®i van hanh twong tac voi cac thiét b
va quy trinh
Giam sat twong tac véi kinh nghlem clia ngwoi quan ly:
HQU’O’I diéu hanh it kinh nghlem co thé hoat dong tot nhat voi
s giam sat sau rong va ngum diéu hanh c6 kinh nghiém cé
thé hoat dong tét nhat voi sw gidm sat nhd
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Accident Analysis Models and Methods

Cac moé hinh va phwong phap phan tich tai nan




Why do we need models and methods ? \\\ AV

Welbees

Accident models describe the theory of
accident

Analysis method guide the investigators to
establish the relationship between the event,
the error(s) and the antecedent(s)

A method should be supported by a model:
eg HFACS (the method) is supported by the
Swiss Cheese Model (the model)

Accidents models and methods are crucial in
an investigation to consider several possible
causes and avoid subjectivity in the analysis




Tai sao chiing ta can mé hinh va phwong phap? \\\ AV

Welbees

M® hinh tai nan mo ta ly thuyét vé tai nan

Phuong ﬁnépAphéQ_thh hwdng dan cac nha
dieu tra thiet Iap mol quan hé gitra sw kién,
(cac) 161 va (cac) xuat phat diem

M6t phwong phap nén duoc ho tro boi mot
mo hinh: vi dy He thong phan tich va phan
loai cac yéu to cgon ngu ol phwo’n% phap
HFACS) dwoc ho tro bdi Swiss Cheese
Model (m6 hinh)

Cac mo hinh va phwong phap tai nan la rat
quan trong trong mot cuoc diey tra dé xem
xét mot sO nguyen nhan co thé xay ra va
tranh chu quan trong phan tich.




Limitations of models and methods \\\ AV

Welbees

The investigator has to be aware that methods
are always a simplification, reality is more
complex !

The investigator should not adhere rigidally to
the method




Han ché ctia mé hinh va phwong phap \\\ AV

Welbees

Diéu tra vién phai nhan thirc dwoc rang cac
phwong phap luén luén don gian hoa, thwc té thi
phirc tap hon!

Piéu tra vién khéng nén tuan tha chat ché
phwong phap.




Accident Systemic Models/Methods  \\* vy

Welbees
1 [ 193 1)
. Fault trees (Watson, 1961) & Event Trees Analysis (ETA).

: J.
The wheel of misfortune (O’Hare, 2000).
Swiss Cheese Model (Reason, 1990, 1997).

Incident Cause Analysis Method (ICAM) (Gibb, Hayward, & Lowe, 2001).

Human Factors Analysis and Classification System (HFACS) (Wiegmann &
Shappell, 1997; 2001).

TRIPOD Beta.
3P ow lie risk managemen , ncident Bow ie,

1.  Cognitive Reliability and Error Analysis Method (CREAM) followed by
gggc?ssive Functional Resonance Analysis Method (FRAM) (Holnagel 1998;
4).

1I1. The ?ystems-Theoretic Accident Model and Process (STAMP) (Leveson,
2004).

1 = Simple Linear Models;
2 = Complex Linear Models (Multiple Causes);
3 = Complex Non-linear Models




M6 hinh/phwong phap hé théng tai nan |\

Welbees

')
Fault trees (Watson, 1961) & Event Trees Analysis (ETA).

Mo hinh SHEL(L) (Edwards, 1972, 1988).
M6 hinh banh xe bat hanh (O’Hare, 2000).
Mo hinh Swiss Cheese (Reason, 1990, 1997).

Phwong phap phan tich nguyén nhan sw cd (ICAM) (Gibb, Hayward, & Lowe,
2001).

Hé thdng phan tich va phan loai cac yéu té con ngwdi (HFACS) (Wiegmann &
Shappell, 1997; 2001).

RIPOD Beta.
M6 hinh quén ly rii ro Bow Tie (EASA, 2016) Md hinh sw c6 BowTie,

Phwong phap phan tich 16i va dé tin cay nhan thiec (CREAM) tiép theo la
Phwong phap phan tich cdng huwéng chire nang ké tiép (FRAM) (Holnagel
1998; 2004).

1. Mo hinh va Quy trinh Tai nan Hé thong-Ly thuyét (STAMP) (Leveson, 2004)

or = &

(o)

SRS | N

1 = Simple Linear Models;
2 = Complex Linear Models (Multiple Causes);
3 = Complex Non-linear Models




3 generations of Safety and accident models \\\ AV

Welbees

Principle of Single causes Multiple causes Complex outcomes
causation (‘Root) (‘Latent’) (‘Emergent’)

B

Epidemiological model (complex linear) ]

Sequential model (simple linear)

1920 1940 1960 1980 2000




3 thé hé mé hinh An toan va tai nan
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Nguyén ly cla
nguyén nhan

Mot nguyén nhan

(gbc ré)

Nhiéu nguyén nhan
(tiém tang)

Két qua phurc tap
(ndi bat)

M6 hinh dich t& hoc (dwéng thang phirc tap)

1920

1940

1960

T —

1980 2000




3 generations of Safety and accident models

. Management | Nature of
Accident model Metaphor principle causes Response
Sequential Error Causes can | Eliminating
Accident management | be clearly causes
development is identified eliminates
deterministic accidents
Epidemiological Performance Deviations Deviations
deviation at leading to
management | blunt/sharp |accident must
end be suppressed
Systemic Performance Sources of Some
variability variability variability
management |can be should be
identified amplified,
and some reduced
monitored

W av

Welbees




3 thé hé mé hinh An toan va tai nan

thay dai hiéu
suat

thay déi c6 thé
dudc xac dinh
va giam sat

P - s Nguyén ly Ban chat cua .
Mo hinh tai nan Phép an du quan Iy nguyén nhan Phan Ung
Tuan tu Quan ly 16i Nguyé&n nhan |Loai bo
Su phat trién cua tai du:(_jc )faﬁ d!Nnh IngL_Jy;)e,n nhan
nan 1a dudc xac dinh mot cach ro - Jloal bo tainan
rang
Dich té hoc Quan ly do Sai léch & dau | Céc sai léch
|éch hiéu suat |blunt/sharp dan dén tai
nan phai dudgc
ngan chan
Hé thong Quan ly su Cac ngubn MOt sO thay

ddi nén dudgc
khuéch dai,
mot s6 giam

W av

Welbees




1. The Domino’s model (Heinrich, 1931) \\ uv

Welbees

Accident as a chain of events that
lead to failure

One event cause the next (domino
analogy)

Specific causes can be identified and
removed (prevention principle)

-
=
.2,
3]
0
<L

* Focus on what went wrong (no latent conditions), thus on active
failures.

« Encourage linear thinking (causal chains instead of causal nets),
easier to follow and represent.




1.  M& hinh Domino (Heinrich, 1931) \w AV

Welbees

Tai nan nhw mot chubi sw kién dan
dén that bai

Mot suw kién gay ra su kién tiép theo
(twong tw domino)

Céac nguyén nhan cu thé cé thé dwoc
xac dinh va loai bé (nguyén tac phong
nguwa)

- Tap trung vao nhitng gi da xay ra (khéng c6 diéu kién tiém an), do
do vao cac I6i dang hoat dong. )

* Khuyén khich tw duy tuyén tinh (chudi nhan qua thay vi lwéi nhan
qua), dé theo dbi va dai dién hon.




2. Event Trees Analysis (ETA) \\\ AV

Welbees

Used to consider many chains of ERROR

events in parallel. BIA
Each task/activity is
decomposed in constituting blA ERROR
elements (subtasks).
Each subtask can be done Bja
correctly or incorrectly (2 ERROR
possible outcomes).
bla CORRECT

EXECUTION

 Each Error and correct execution have associated a basic occurrence

probabilities.

« Conditional probabilities are computed on the basis of multiplicative rule
(product of single occurrence probabilities).

» Uppercase letters mean ERROR. Lowercase letters mean CORRECT

Execution.




2.  Phan tich sw kién theo mé hinh cay (ETA) \\\ AV

Welbees

Lﬂ-
I<I " )

Puoc str dung dé xem xét nhiéu
chudi sw kién song song.

M6i nhiém vu / hoat dong dwoc
phan tach thanh cac phan ti I< A s
cau thanh (nhiém vu con). I I
M&i nhiém vu con c6 thé dwoc < ala ~
thiwee hién dung hoac sai (2 két Loi
qué co thé xay ra).
bla Thwc hién dung

« Mbi L&i va viéc thwe hién dung co lién quan dén mét xac suat xuat hién co
ban.

» Xac suat co dieu kién duoc tinh trén co s& quy tac nhan (tich clia cac xac
suat xuat hién don le).

« Chi¥ in hoa c6 nghia la LOI. Chir thwdng cé nghia la Thwc hién BUNG.




3. SHEL(L) Model (Edwards, 1976, 1988) \w AV

Welbees

S = Software (e.g. rules, regulations, and training)

H = Hardware (e.g. technology and tools)

E = Environment (e.g. physical conditions of work like
temperature, lighting, etc.)

L = Liveware (e.g. other people, as colleagues, clients,
suppliers, etc.)

» System Failures originate from failure in
one component or within the interactions
between two components.

» Model with big success in aviation
domain

* Very intuitive, but very general (lack of
specificity) J




3.  Mé hinh SHEL(L) (Edwards, 1976, 1988) \\\ AV

Welbees

S = Phan mém (VD: quy tac, quy dinh va dao tao).

H = Phan clrng (vi du: cdng nghé va cdng cu)

E = Méi trwong (vi du: diéu kién vat ly cia cbng viéc nhw nhiét
do, anh sang, v.v.)

L = Liveware (vi du: nhirtng nguwoi khac, voi tw cach la dong
nghiép, khach hang, nha cung cap, v.v.)

e L&i Hé thdng bat ngudn twr 16i trong mét
thanh phan hoéc trong sw twong tac gidra
hai thanh phan.

e MO hinh thanh c6ng I&n trong linh vire
hang khoéng.

« R&t trwc quan, nhwng rat chung chung
(thiéu cu thé). J




The normal accident theory \\\ AV

Welbees

. Systems are becoming more and more
complex: instead of directly controlling the
systems, operators supervise their operation

Higher cognitive control and lower physical
control

In complex systems interactive complexity and _ *\X’" .
tight coupling made the accident inevitable -
(Perrow, 1999)

. Systems are more complex because they are
more protected by a number of defenses

Little tolerance to variability




Ly thuyét tai nan binh thwdng

Céac hé thong ‘ngay cang tré nén phirec tap hon:
thay vi truc tiép diéu khién hé thdng, ngudi van
hanh giam sat hoat ddng cua chung

Kiém soat nhan thirc cao hon va kiém soat thé
chat thap hon

. Trong cac hé théng phirc tap, sy phic tap
trong twong tac va khop noi chat ché khién tai
nan khong thé tranh khoi (Perrow, 1999)

Cac hé thdng phurc tap hon vi chung dwoc bao
vé nhiéu hon b&i mét sd hé thdng phong thi

It chiu dwng su thay di.

W av

Welbees

lllIlell olo

'{ e



\
A DAY IN THE LIFE (NORMAL ACCIDENT, PERROW) \\ AV

Welbees

You have an important decision meeting downtown.
Your spouse has already left. Unfortunately he/she left
the glass coffee pot on a lit burner and it cracked. You
desperately need your coffee so you rummage around
for an old coffee pot. You pace back and forth waiting
for the water to boil while watching the clock. After a
quick cup you dash out the door. You get in your car
only to realize that you left your car and apartment keys
iInside the house. That's okay. You keep a spare house
key hidden outside for just such emergencies.



, \
Mot ngay trong cudc song (Tai nan binh thuong, PERROW) \\ AY

Welbees

Ban c6 mét cudc hop dé dwa ra quyét dinh quan trong
¢ trung tam thanh pho Vo / chong cua ban da roi di.
That khdng may, anh ay / c6 ay da de quen binh ca phé
thay tinh trén bep va no bj nt. Ban rat can uong ca
phé sang, do vay, ban luc loi va lay mot binh ca

phé nho giot cl. Ban nong long cho nwdec soi trong khi
xem dong ho. Sau khi uong xong tach ca phé ban lao
nhanh ra khai ctra. Khi vao trong xe, ban nhan ra rang
da dé quén chia khoa xe hoi va khoa can ho cua ban
trong nha. Khong sao ca! Ban gilr mét chia khoa nha
dy phong bé&n ngoai cho nhirng trwdrng hop khan cap
nhw vay. J



W av

Welbees

A DAY IN THE LIFE (NORMAL ACCIDENT, PERROW)

Then you remember that you gave your spare key to a
friend. There's always the neighbor’s car. He doesn’t drive
much. You ask to borrow his car. He says his generator
went out a week earlier. Well, there is always the bus. But,
the neighbor informs you that the bus drivers are on strike
You call a cab but none can be had because of the bus
strike. You give up and call in saying you can’'t make the
meeting. Your input is not effectively argued by your
representative and the wrong decision is made.



W av
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MOt ngay trong cudc song (Tai nan binh thudng,
PERROW)

*Tuy nhién, ban chot nhé rang da dwa chia khoa dw phong
do cho mot ngwoi ban. Ban nho ra rang co thé muwon xe
ong ban nha hang xom. Ong ay khong l4i xe nhiéu. Khi hoi
mwon, Ong ay noi rang ac quy cla xe da hong duwoc mét
tuén va chwa stra dwge. Phwong an cudi cung la xe buyt.
Tuy nhién, ngwoi ban hang xdm bao v&i ban rang cac tai
Xé xe buyt dang dinh cc“)ng Do khong con phwo’ng an nao
khac, ban da chap nhan va goi dién bao véi co quan rang
ban khong thé c6 mat trong cudc hop

*Y kién/Y twdng ma ban bd céng strc ra lam bay l1au nay
khong dugc tranh luan mot cach hieu qua trong cudc hop )
b&i nguwdi thay thé ban va quyét dinh sai dwoc dua ra.




QUIZZ : WHAT WAS THE PRIMARY CAUSE \\' v
OF THIS MISSION FAILURE? Wees

1. Human error (leaving heat under the pot or forgetting
the keys)

2. Mechanical failure (neighbor’s car generator)
3. The environment (bus strike and taxi overload)

4. Design of the system (a door that allows you to lock
yourself out or lack of taxi surge capability)

5. Procedures used (warming coffee in a glass pot;
allowing only normal time to leave the house)

6. Schedule expectations (meeting at set time and place)




QUIZZ ; NGUYEN NHAN CHiNH DAN PEN \ W
SU THAT BAI CUA HIEN TUONG TREN LA ...

GI?

s~

L&i ctiia con ngwdi (quén tat bép hodc quén chia khoéa)

L&i co hoc (ac quy xe hang xém)

M®oi tredng (dinh cdng xe buyt va qua tai dich vu taxi)

Thiét ké hé thdng (Clra 6 t6 khoa ban & bén ngoai hay dich
vu taxi khéng c6 kha nang dap wng triedng hop qua tai dich
vu)

Quy trinh st dung (hdm ndng ca phé trong binh thuy tinh;
khdng ¢ chirc ndng ham néng cap toc)

Lich trinh Iam viéc (cudc hop tai thei gian va dia diém d3
dinh san)



5.

The Swiss Cheese Model (Reason 1990, 1997) \\\ y

Welbees

Four productive planes and relative types of
failure: Unsafe acts, Preconditions for unsafe

acts, Unsafe supervision, and Unsafe

organizations. N
Slices represent defenses and safeguards PV
against accident. et

Holes represent the error within the barriers

Failures are active (first-line operators) as well
as latent (management and supervisors)

Accident trajectory results from multiple
failures “alignment”.




5. M hinh The Swiss Cheese (Reason 1990, 1997) \\\ AV

Bon mat phang hiéu qué va céc loai that bai
two’ng doi: Hanh vi khéng an toan, Diéu kién
cho cac hanh vi khong an toan, Glam sat
khéng an toan va Té chirc khong an toan.

C4c lat cat dai dién cho sw phong thi va bao
vé chdng lai tai nan.

Cac 16 dai dién cho 16i trong cac rao can.

L0| (nha khai thac tuyén dau) ciing nhu tiém
an (quan ly va giam sat)

Quy dao tai nan la két qua cla nhiéu lan "can
chinh" khéng thanh céng.

Welbees

Organizational
Influences

Unsafe
Supervision
+ e @

Preconditions

g for ¢
(0] Unsafe Acts
e nsa
; &( A
Fakdor " |

Abscent Defenses

Latent Failures

Accident
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The Swiss Cheese Model (Mark Il, first 90s)

W av

Welbees

Productive planes are reduced to 3: Organization,
Task/environment, and Individual.

Direct line between organization and accident (accident without
active failures, e.g. NASA Challenger).

Error and Violations are distinguished.

SAFETY MANAGEMENT: THEORY AND APPLICATIONS

ORGANISATION TASK/ENVIRONMENT INDIVIDUAL DEFENCES

Procecces Conditione Unsafe acts f—

= Asscas Enm- : :-

Qrganiae producing Errors ¥ .
lManage conditicna ] ACCIDENT
Design —s = —_— @ = m.-

BuiMd > PR - 'k
Onerate Violafion - r-
e producing Violasons ;
aintain conditions :
Communic ate
|
Latent Intervening Active
Failures Factors Failures
: Local tnggening factors
10-12 General C Lol )
> e e
Failure Types - : AL :
Learning from incidents & accidents

I ————",
Regular monitoring of "vital signs"
atdifferent levels of the organisation



M6 hinh The Swiss Cheese (Mark I, first '90s) \\\ AV

elbees. -

Mat nang suat dwoc gidam xudng con 3: T6 chire, Nhiém vu i
trwong va Ca nhan.

MOJi lién hé trye tiép gilra to chive va tai nan (tai nan khéng co sy
cO hoat dong, vi du: NASA Challenger).

Loi va Vi pham dwoc phan biét.

SAFETY MANAGEMENT: THEORY AND APPLICATIONS

ORGANISATION TASK/ENVIRONMENT INDVIDUAL DEFENCES
Procecces Conditions Uneafe acts F"
" Bror~ EEl
o pdin mm | comenr
e L] &= | ——— .-:;%
i g;;ﬁm Violsfion - y £
| Minin g::[ ‘;fo.:g x Violasons 1
| Communicale

Latent

Failures

( localtnggening factors )

10-12 General |
Failure Types - |

Learning from incidents & accidents

Regular monitoring of "vital signs"
atdifferent levels of the organisation




Human Factors Analysis and Classification System
(HFACS) (Wiegmann & Shappell, 1997; 2001)

Based on Reason’s SCM.

Comprehensive framework to
identify and classify causal factors
incidents/accidents.

Hierarchical structure: 19 causal
factors organized in 4 categories
(levels).

Provide data for developing safety
interventions.

Most used human factors accident
analysis framework.

W av
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ORGANIZATIONAL INFLUENCES

|
| I 1
Resource Organizational Organizational

Management Climate Process

UNSAFE SUPERVISIONS

1
| | I
[nadequate Planned Failed 10 Supervisory
Supervision Inappropriate Caorrect Violations
Operations Problem
PrEcONDITION FOR UNSAFE ACTS
|
| 1 1
Environmental Condition of Personnel
Factors Operators Factors

—— f } ] ——

Physical Technological Adverse Adverse physicalMental Communication  Fitness for
Environment Environment  Mental State Physiokogical Limitations  Coordination and Duty
State Planning

UNsAFe AcTs
A

Ermrors Violations
l f_';'l
r T 1
Decision  Skill-Based Perceptual Routine Exceptional
Errors Errors Etrors




Hé thong phan tich va phan loai cac yéu té con nguwoi
(HFACS) (Wiegmann & Shappell, 1997; 2001)

Dwa trén SCM (Swiss Cheese
model) cua Reason.

Khung toan dién de xac dinh va
phan loai cac yéu td nguyén nhan
cda sw co / tai nan.

Cau trac thr bac: 19 yéu td nhan
qua dwoc td chlrc thanh 4 loai
(cap do).

Cung cap di liéu dé phat trién cac
bién phap can thiép cho sw an
toan.

Khung phan tich tai nan yéu to

con nguwdi dwoc st dung nhiéu
nhat.

W av

Welbees
ORGANIZATIONAL INFLUENCES
|
| I |
Resource Organizational Organizational
Management Climate Process
UNSAFE SUPERVISIONS
I I I e T
Inadequate Planned Failed 10 Supesvisory
Supervision Inappropriate Correct Violations
Operations Problem
PrRECONDITION FOR UNSAFE ACTS
|
| 1 |
Environmental Condition of Personnel
Factors Operalors Factors
I'_I_I I } 1 l'__I

Physical  Technological Adverse Adverse Physical Mental Communication  Fitness for
Environment Environment  Mental State  Physiokogical Limitations ~ Coordination and Duty

State Planning
UNsAFE ACTs
Emrors Violations
1
| ! . |_Iﬁ

Decision  Skill-Based Perceptual Routine
Errors Errors Etrors

Exceptional



8. TRIPOD Beta (Shell International |\ \

Exploration and Production B.V., ‘90s) Ve
3 steps analysis procedure:

preceding the consequences " _
2. ldentify the barriers that should ||

have stopped this chain of events '

3. ldentify the reason of failure for . = |
each broken barrier. This S | -

should be broken down in the
human failure (Active Failure),

the working environmental
aspects (Preconditions) and the |
Latent Failure in the organization.

1. ldentify the chain of events

Output: a “tree” diagram representation of the incident
mechanism describing events and their relationship J




8. TRIPOD Beta (Shell International W 4y
Exploration and Production B.V., ‘90s) Vet

Quy trinh phan tich 3 buéc:

1. Xé&c dinh chudi sy kién trwdc hau

qua
, . - . S , - Underlyin [ e :
2. Xac dinh nhirng rao can dang lé ||

phai ngan chan chudi sw kién
nay.

Immediate !
Cause

3.  Xac dinh ly do that bai cho m0|
rao can bj hdng. Diéu nay can
dwoc chia nho trong cac that bai
vé con ngwm (That bai chu
ddng), cac khia canh méi truong '
lam viéc (Dleu kién tién quyet) va
That bai tiém an trong té chirc.

Pau ra: biéu dd biéu dd “cay” clia co ché sw cd mé ta cac sw
kién va moi quan hé cua chung J




The concept of barrier \\\ AV

] ) ) Welbees
Physical or material barriers :

prevent an action or event from materialising (e.g., seat belts),
hinder transportation of materials and energy (e.g. fences, railings, walls
and buildings),
withstand forces up to a certain extent (e.g., safety glasses, safety tanks).
Functional barriers.
impede actions (e.g., interlocks), hinder physical movement (e.g., locks,
air-bag) and prevent access to an area (e.g., passwords and
entry-codes).
Their effectiveness requires that both the triggering conditions are
detected and that the function is activated in time.
Symbolic barriers.

- prevent actions (e.g., colour-coding of functions, demarcations), indicate
the status of system (e.g., alarms, warnings), and regulate permission or
authorisation (e.g., work permits,).
require interpretation by people in order to decide how to respond to a
dangerous situation.
cannot by themselves protect and must be combined with other barriers
e.g, reflective posts indicate the edge of the roads but, unlike railings,
cannot prevent a car from going off the road.

Incorporeal (or organisational) barriers.
safety principles and guidelines, restrictions and laws. J




Khai niém vé rao can \\\ AV

\Welbees

Rao cén véat chat:
ngan moét hanh dong hoac sw kién tré thanh hién thuc
can tré viéc van chuyén vat liéu va nang lwong (vi du: hang rao, lan can,
twdng va cac téa nha),
chiu dwoc lwec & mot mire dd nhat dinh (vi du: kinh bdo hd, két an toan).
Rao can chutrc nang
can tr& cac hanh déng (VI du: khoa lién dong) can tré chuyén dong vat ly
(vi du: 6 khoa, tui kh|) va ngan can quyeén truy cap vao mét khu vuc (vi
du: mat khau va mara vao)
Tinh hiéu qua cda ching yéu cau ca hai diéu kién kich hoat dwoc phat
hién va chirc nang duwoc kich hoat kip thoi.
Cac rao can twong trwng
- ngan chan cac hanh déng (VI du: ma héa mau sac cia cac chirc nang,
ranh gi&i), chi ra trang thai cia hé thong (vi du: bao dong, canh bao) va
diéu chinh sy cho phep hoac dy quyén (vi du: glay phep lao dong,).
yéu cau moi nguwdi gidi thich dé quyét dinh cach (rng phé vaéi tinh hudng
nguy hiém.
khong thé tw bdo vé va phai dwoc két hop véi cac rao can khac, vi dy,
cac cot phan quang chi ra mép dwéng nhwng, khéng giéng nhw lan can,
khong thé ngan xe 0 t6 di khoi dwong.
Rao can khéng c6 hinh thé (hodc cé té chirc).
cac nguyén tac va hwdng dan an toan, cac han ché va luat phap.. J




9.

- BowTie: proactive approach for Risk

- Incident BowTie: reactive method added for

Incident BowTie (EASA)

Management.

accident analysis.

- Information about real accidents complete the

existing Risk analysis.

Information on real ‘behavior’ of Barriers,
Threats, Top Events and Consequences.

- Incident BowTie is a combination of BowTie

and TRIPOD Beta:

Information from BowTie can be used as
input for accident analysis

Information from TRIPOD Beta can be
used as input for completing Risk Analysis
(more realistic)

NARN

W av

Welbees




9.

. BowTie: cach tiép can chi ddng dé Quan Iy |

. Swch BowTie: phwong phap phan trng dwor

Sw cb BowTie (EASA) \\\ AV

Welbees

Hazard
AR

ro.

thém vao dé phan tich tai nan.

- Thong tin vé cac tai nan thwc sw hoan thanh

phan tich Rui ro hién co.
Thong tin vé 'hanh vi' thue s\ cua Rao

can, Pe doa, Sw kién hang dau va Hau
qua.

. Suw c6 BowTie la sy két hop ctia BowTie va

TRIPOD Beta:

Thong tin tir BowTie co6 thé dwoc st dung
lam dau vao dé phan tich tai nan

Thong tin tw TRIPOD Beta co thé dwoc sy
dung lam dau vao dé hoan thanh Phan
tich rdi ro (thwe té hon) ,



10.

CREAM (Hollnagel, 1998; 2012)

W av
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General
consequences
of failure

TEecHNOLOGY

Actions

Equipment design
Procedures
Interface / layout
(temporary, permanent)
Maintenance

Genotypes can
be divided into
the MTO triad

{!jtf@ Erik Hollnagel, 2006

Specific cognitive
functions (observation,
inter‘pretation, planning)
Temporary person-
related functions
Permanent person-
related functions

ORGANISATION

Communication
Organisation
Management style
Training, experience
Ambient conditions
Working conditions

Collaboration quality J




\
10. CREAM (Hollnagel, 1998; 2012) W av

Welbees

Con nguoi

Chtrc nang nhan thire cu thé
(quan sat, phan tich, chuan bi)
Chtrc nang lién quan dén con
nguwoi tam thoi

Chtrc nang lién quan dén con
ngudi vinh vién

Hé qua
chung cla
sw that bai

Ché do
that bai

Coéng nghé Hanh doéng

tai dau
“sharp”

L Giao tiép
Thiét ke thiét bi T4 chire
Quy trinh Phong cach quan ly
Giao dién/ Iayout~ Dao tao, kinh nghiém
(tam thoi, vinh vién) Diéu kién méi trworng
Bao tri GenOtypeS can Xung quanh

j@ Erik Hollnagel, 2006 the MTO triad Ché’t Iu’o’ng hop téc J

@ be divided into Pidu kién lam viéc
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142 !



Connair Flight 5191, Lexington \\\ AV

Welbees

The aircraft was assigned the
airport's runway 22 for the takeoff,
but used runway 26 instead.
Runway 26 was too short for a
safe takeoff, causing the aircraft
to overrun the end of the runway B
before it could become airborne. It
crashed just past the end of the
runway, killing all 47 passengers

and two of the three crew. The

First Officer was the only

survivor.




Chuyén bay Connair 5191, Lexington \\\ AV

Welbees

May bay dwoc chi dinh duwdng
bang 22 cua san bay dé cat canh,
nhuwng thay vao do st dung
dwong bang 26. bwong bang 26
qua ngan de cat canh an toan,
khién may bay lao qua phan CUOI
dwong bang trwede khi céd thé cat
canh. No bi roi ngay gan cuol
dwdng bang, giét chét tat ca 47
hanh khach va hai trong s6 ba phi
hanh doan., Co pho la nguwdi song
sot duy nhat.




FRAM |\

Welbees

COGNITIVE SYSTEMS ENGINEERING LABORATORY

Lexington FRAM
©

ATC clearances and akrport information

Flight o nt
Jeppesen Chart: incorrect
NACO Chart: incorrect
Taxiway markings, signs, ighting:
reduced

“.. faxi to runway two fwo
altimeter three zero zero zero
and the winds two 2010 2ero ot eight”,
(controlier does nol give missing NOTAM info)




Methods for Practical Exercises \\\ AV

Welbees

After the compilation of most known accident methods in
aviation domain:

. Focus (detailed presentation) on 2 methods:
- HFACS
- BowTie

. Presentation of case studies

. Practical exercise: Use of both methods for analyzing
case studies.




Bai tap thwc hanh \\\ AV

Welbees

Sau khi tong hop cac phwong phap tai nan duwoc biét dén
nhiéu nhat trong linh vwc hang khéng:

. Tap trung (trinh bay chi tiét) vao 2 phwong phap:
- HFACS
. BowTie

- Trinh bay case studies

. Bai tap thyc hanh: St dung ca hai phwong phap dé
phan tich cac vi du thuc té.




HFACS \\ uv
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Primary analysis tool for accident investigation and
identification of causes (accident coding).

. Secondary analysis tool for evaluating and coding
collection of accidents (HFACS database) and trends
identification (deficit areas) for focused intervention.




Hé thdng phan tich va phan loai cac yéu té con ngwei (HFACS) \\\ AV

Welbees

Cong cu phan tich chinh dé diéu tra tai nan va xac dinh
nguyén nhan (ma hoa tai nan).

Céng cu phan tich thir cap dé danh gia va ma hoda thu
thap tai nan (co s& dir liéu HFACS) va xac dinh xu hwéng
(cac cho bi thieu) deé can thiép tap trung.




HFACS \“ AV

Welbees

HFACS is a comprehensive human factors analysis and classification system based
upon Reason’s model of latent and active failures (1990): the “Swiss cheese”.

Obijective
Identification and classification of active failures and latent conditions

- A multi-dimensional approach to error
- Describing the holes in the Swiss cheese

Used within the military, commercial, and general aviation sectors to
systematically examine underlying human causal factors.




HFACS |\

Welbees

Hé thdng phan tich va phan loai cac yeu td con ngu o'
(HFACS) la mot hé thdng phan tich va phan loai cac
yéu td con nguwdi toan dién dwa trén mo hinh that bai
’?:em an va hoat ddng Reason(1990): “The Swiss

heese”.

Muc tiéu: Nhan dang va phan loai cac 16i hoat dong va
cac diéu kién tiém an.
. M6t cach tiép can da chiéu doi voi 16i
. M6 ta nhirng 16 trén the Swiss cheese

Duoc sir dung trong linh vire quan sy, thuwong mai va
hang khong chung de kiém tra mot cach co hé thong
cac yéu té nhan qua co ban cua con nguoi.




The Swiss cheese model \\\ AV

Active and latent failures

Active failure: actions or inactions of individuals. They are
the last “acts” committed by the operators, often with
Immediate consequences.

Latent failure: pre-existing conditions within an organisation
which directly affect the sequence of accident events.

. May lie dormant or undetected for some period of time

. Not to be overlooked within the causal sequence of
events



Md hinh The Swiss cheese \\\ AV

Cac 16i dang hoat déng va tiém an

Active failure: hanh dong hoac khc“)ng hanh dong cua cac
ca nhan. Chung la nhirng “hanh vi” cudi cung dugc thuwe
hién b&i cac nha khai thac, thwdng dan dén hau qua ngay
lap twre.

Latent failure: cac diéu kién ton tai ttr trwdc trong mot td
chirc Anh huwdng trwe tiép dén chudi cac sw kién tai nan.

. Co thé khéng bi phat hién trong mét khoang thoi gian
. Khdng duwoc bd qua trong chudi nhan quéa cua cac su
Kién



The Swiss Cheese Model \\\ AV
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Organisational
Factors

® Unsafe
O Supervision
(@) . -
R Preconditions
@)

Latent
conditions

for
O Unsafe Acts

o O
Unsafe
7C) ®\ Acts
o)
o)
Failed or / '_O
Absent Defenses \
O

Active
failures

Accident/

Injury

Adapted from Reason (1990)




The Swiss Cheese Model \\\ AV

Welbees

Yéu to to chue

1 Giam sit
®) C\ khong an
o toan
o
' ®\ Piéu kién cho
O

nhirng hanh
O dong khong

O an teCn
Hanh dong
O ®\ khong an )
= 0]° ten O Active
Phong thu kh6ng/_ failures
thanh céng hoac \ o}
khong c6 phong 0O O

thu O

Adapted from Reason (1990)




The Swiss Cheese Model

Defences against failure are modelled

W av
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Latent Conditions

as a series of barriers (layers): the ]
slices of Swiss cheese. / e
I / /’f ®o\° ‘o ol Active failures
The holes in the layers represent oA

failed or absent hazard mitigation
controls.

Accidents happen when the holes in each of the slices momentarily
align, so that a hazard passes through the different layers of defence,

leading to the unwanted outcome.



M6 hinh The Swiss Cheese \\\ AV
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Latent Conditions

Phong thl chong lai that bai dwgec mo  [&
phong nhuw moét loat cac rao can o N e
(I&p): cac lat pho mat Thuy Si..

Active failures

-3
2
2
=]
~
=
H
g
C)
o Ef
®© 0 ® He
C) O
¥
Sa
[
&

Cac 16 trén cac I&p dai dién cho cac
bién phap kiém soat gidm thiéu rui
ro knong thanh cong hoac khong co.
controls.

Tai nan xay ra khi c4c 16 trén mai lat cat thang hang v&i nhau trong
giay lat, dé mot nguy co xuyen qua cac lop phong thu khac nhau,
dan dén két qua khdng mong muon.



The Swiss cheese model \\\ AV
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The Swiss cheese model: a theoretical
framework

. Improving safety by strengthening barriers
(filling the hole in the cheese)
. Need more details on how to apply it in a
world setti Within { oxt of
everyday operations, what are the holes in
the cheese (the system failures)?

T
HFACS )

Human Factors Analysis and
Classification System




Md hinh The Swiss cheese \\\ AV
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M6 hinh The Swiss cheese: ly thuyét
. Cai thién su an toan bang cach tang cwong
cac rao can (lap day 16 hong trén miéng pho
mat)

. Can thém thong tin chi tiét vé cach ap dung

—neimngmmimngihueie—ﬁeng—bm%—

hoat dong hang ngay, 16 hong nao trong
miéng pho mat (16i hé thong)?

<
Hé thdng phan tich va phan loai J

cac yéu tdo con ngudi (HFACS)



Human Factors Analysis and Classification System (HFACS) \\‘ AY
(Wiegmann & Shappell, 1997; 2001) Welbees

ORGANIZATIONAL INFLUENCES

1
| I 1
Resource Organizational Organizational
Management Climate Process
UNSAFE SUPERVISIONS
1
I 1 I v
Inadequate Planned Failed 10 Supervisory
Supervision Inappropriate Correct Violations
Operations Problem

PRECONDITION FOR UNSAFE ACTS

|
| | |

Emvironmental Condition of Personnel

Factors Operators Factors
l_lﬁ I } 1 I_'l_|

Physical Technological Adverse Adverse PhysicalMental Communication  Fitness for
Environment Environment Mental State  Physiokogical Limitations  Coordination and Duty
State Planning

UNsAFE ACTs

Emors Violations
I : 1 l_lﬁ
Decision  Skill-Based Perceptual Routine Exceptional
Errors Errors Etrors J




HFACS oL |\ LW
o

| evel 1: Unsafe acts

- Level most closely tied to the accident

« Active failures or actions committed by the operator that ultimately led to
the accident.

UNSAFE
ACTS

Errors Violations

Decision Skill-Based Perceptual
Errors Errors Errors

Routine Exceptional




HFACS ENEER \w AV
i

Level 1: hanh dong khéng an toan

. Level nay lién quan mat thiét dén tai nan

« Active failures hay nhirng hanh dong dwoc thirc hién b&i nguoi diéu
hanh ma co6 thé dan dén tai nan.

Hanh déng
khéng an
toan

L&i do ky Loi tri giac Théi quen
nang

Bat thwong




Level 1 - Unsafe acts \\\ AV
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TABLE 1. Selected examples of Unsafe Acts of Pilot Operators (Note: This is not
a complete listing)

ERRORS VIOLATIONS
Skill-based Errors Failed to adhbere to brief
Breakdown in visuzal scan Failed to use the radar alameter
Failed to pnonitze attention Flew an unauthorized approach
Inadvertent use of flight controls Violated traiming rules
Omutted step in procedure Flew an overaggrassive maneuver
Onutted checklist item Failed to properly prepare for the flight
Poor techmque Bnefed unauthorized flight
Over-conmolled the aircraft Not current/qualified for the mission
Decision Errors Intentionally exceeded the limirts of the aircraft
Improper procedure Continued low-alatude flight in VMC
Misdiagnosed emergency Unauthorized low-alutude canyon running
Wrong response to emergency
Exceeded ability
Inappropriate maneuver
Poor decision
Perceptual Errors (due to)
Misjudged distance altmde airspeed
Spatal disorientation
Visual tllusion

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J




Level 1— nhirng hanh dong khéng an toan

Bang 1: nhitng vi du d3 duoc chon vé& nhitng hanh ddng khdng an toan clia nha diéu hanh phi hanh gia

{Lwu yv: day khdng phai |a mdt danh sdch day dd)

LOI

LSi lién quan dén ki ndng
s Suchd trong quét truc quan
Khong uwu tién sy chd y
Vo tinh sir dung didu khién chuyén bay
B qua budc trong thi tuc
Bo qua muc danh sach kiém tra
Ky thuat kém
Kiém sodt qué mirc may bay

LSi lién quan dén quyét dinh

Quy trinh khéng dang

Chan doan sai trudng hop khan cap

Phan &ng sai ddi v&i trudng hop khan cap
Vuot qua kha ndng

Piéu ddng khdng phl hop

Quyét dinh khéng didng

L&i tri giac
» Danh gia sai khoang cach / dd cao / van
toc
o Mat phuong huéng khdng gian
Ao anh thj gic

Vi pham

Khdng tuan thl viéc hop

Khéng sir dung duoc maéy do dd cao radar
Bay mot céch trai phép

Vi pham ndi quy dao tao

Khéng chuén bj ding cach cho chuyén bay
Chuyén bay trai phép

Khéng d digu kién cho nhiém vu

CS tinh vuot qué gidi han cla may bay
Tiép tuc chuyén bay tam thap & VMC

Bay & hém nui dd cao thap trai phép

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine.

W av
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HFACS

| evel 2: Preconditions for unsafe acts

- Conditions of the aircrew as it affects performan

- Environmental and personnel factors affecting p
actions of individuals: physical environment, cre
management, etc.

W av

Welbees




HFACS |\
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Level 2: Biéu kién cho nhirng hanh ddng khéng an toan

- Diéu kién cta phi hanh doan vi né anh hwdng dén hiéu suat

Cac yéu td mdi treong va nhan sy anh hwdng dén thuwe hanh, diéu kién
ho&c hanh dong cua cac ca nhan: méi trwdng vat chat, quan ly nguon
lwe thuyén vién, v.v.




Level 2 — Preconditions for Unsafe acts |\
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TABLE 2. Selected examples of Unsafe Aircrew Conditions (Note: This is not a
complete listing)

SUBSTANDARD CONDITIONS OF OPERATORS SUBSTANDARD PRACTICE OF OPERATORS

Adverse Mental States Crew Resource Management
Channelized attention Failed to back-up
Complacency Failed to communicate/coordinate
Distraction Failed to conduct adequate brief
Mental fatigue Failed to use all available resources
Get-home-itis Failure of leadership
Haste Misinterpretation of traffic calls
Loss of situational awareness Personal Readiness
Misplaced motivation Excessive physical training
Task saturation Self-medicating

Adverse Physiological States Violation of crew rest requirement
Impaired physiological state Violation of bottle-to-throttle requirement

Medical illness
Physiological incapacitation
Physical fatigue

Physical/Mental Limitation
Insufficient reaction time
Visual limitation
Incompatible intelligence/aptitude
Incompatible physical capability

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J




. Level 2 — Diéu kién cho nhirng hanh déng khéng \\‘ AV
an toan ebees

Bang 2: nhitng vi du dwoc chon Iwa vé nhirng diéu kién doan bay dwoc coi la khdng an toan (Lwu v: day
khdng phai la danh sach day da)

NH('NG DIEU KIEN CO BAN CUA NHADIEU HANH | NHO'NG DIEU KIEN CO BAN CUA NHA DIEU HANH

Trang théi tinh than bat én Quan Iy ngudn nhan lyc doan bay
e Phantanswchidy e Khdng back-up
e Suwtwmin e Thét bai trong giao ti€p / phdi hop
e Mattaptrung e Khdng thwe hién day dd nhirng cudc hop
e Tinh than mét mai ngan
e Mudntrd vé nha e Khdng slr dung duwoc tat ca cac tai nguyén
e Sy vdivang ¢é san
e M43t nhan thic tinh hudng e Sy that baiclaldnhdao
e Dong co dit saichd e Hiéu sai vé cac cudc goi
e B3o hdanhiémvu

Personal readiness

Trang théi tam Iy bat dn e Rén luyén thé chat qua mic

e Suy giam trang thai sinh Iy e Twchita bé&nh

e Bénhykhoa e Vipham yéu cau nghi ngoicla phi hanh

e Mat kha ndngsinh ly doan

e M2t mdi v& thé chit e Vipham véu ciu ttr lGc udng rwou dén ldc
Gidi han vé tinh than/ thé chat bay

e Thdi gian phan (ng khdng du

e Gidi han thj giac

e Trithdng minh / ndng khiéu khdng twong
thich

e Kha ndng vat ly khéng twong thich

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J




HFACS

Level 3: Unsafe supervision

Tracing back the events to the su
command: manning practices, CF

Planned Failed to

Inadequate .
s . Inappropriate Correct
upervision Operations Problem

Supervisory
Violations




HFACS

Level 3: Giam sat kh6ng an toan

Truy tim lai cac sw kién cho chuoi chi :
huy giam sat: thwc hanh quan ly, dao =l
tao CRM, v.v.Tracing back the

khéng an
toan

Gis At bieu hanh lén Van de Vi oham 15i
khI?m s;l’ ké hoach khéng ?érr.l e
) _ng_ khéng phu dwoc 9
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s Level 3 - Unsafe supervisions \\ AY
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TABLE 3. Selected examples of Unsafe Supervision (Note: This is not a complete listing)

Inadequate Supervision Failed to Correct a Known Problem
Failed to provide guidance Failed to correct document in error
Failed to provide operational doctrine Failed to identify an at-risk aviator
Failed to provide oversight Failed to initiate corrective action
Failed to provide training Failed to report unsafe tendencies

Failed to track qual.iﬁcations Supervisory Violations
Fallednwitrack peviomunce Authorized unnecessary hazard
Planned Inappropriate Operations Failed to enforce rules and regulations
Failed to provide correct data Authorized unqualified crew for flight
Failed to provide adequate brief time
Improper manning
Mission not in accordance with rules/regulations

Provided inadequate opportunity for crew rest

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J
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Level 3 — Giam sat khong an toan \\ AV
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Bang 3: nhitng vi du dugre chon vé viée gidm sat khdng an toan (lvu y: day khdng phai 1a danh sdch hoan

chinh)
Gidm sat khédng di diéu kién Khéng cd gang gidi quydt mot van dé
e Khdng cung cap hudng dan e Khéng slra dugc tai liéu do nham 1an
e Khéng cung cdp duoc hoc thuyét hoat e Khong xac dinh dugc mot phi cong cd
dong nguy co
e Khdngcung cap gidm sat duoc o Khdng bat ddu hanh ddng stra chita
e Khéngcung cip dao tao duoc e Khong bao cdo dugc xu hudng khong an
e Khéng theo d&i duge trinh d6 toan
e Khéng theo d&i duorc hiéu suit
Vi pham gidm sat
Piéu hanh 1én ké hoach khéng phi hop e Uy quyén rdi ro khéng can thiét
e Khéng cung cip duge di liéu chinh xac e Khdng thue thi cdc quy tic clia quy dinh
e Khdngcung cip dd thdi gian hop e Phi hanh doan khéng dl tiéu chudn duoc
e Cichcu xi khdng ding Oy quyén cho chuyén bay
e Nhiém vy khdng theo quy tic / quy dinh
e Khéngcung cap du co hdi cho phi hanh
doan nghi ngoi

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J




HFACS

Level 4: Organisational influences

- Fallible decisions of upper-level management d
levels: resource management, organizational cl

ORGANISATIONAL
INFLUENCES

Resource Organizational
Management Climate

Organizational
Process




HFACS

W av
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Level 4: anh hwéng dén tb chirc

N
Accident/
Injury

- Cac quyét dinh sai Iam cuda quan ly cap trén anh hwong tryc tiép dén cac
cap khac: quan ly tai nguyén, méi trwdng té chire, v.v.

Cac anh hwéng
dén t6 chirc

Quan ly Méi trwwéng Quy trinh té
nguén lyc cla té chirc chirc




Level 4 - Organisational influences

TABLE 4. Selected examples of Organizational Influences (Note: This is not

a complete listing)

Resource/Acquisition Management
Human Resources
Selection
Staffing/manning
Training
Monetary/budget resources
Excessive cost cutting
Lack of funding
Equipment/facility resources
Poor design
Purchasing of unsuitable equipment
Organizational Climate
Structure
Chain-of-command
Delegation of authority
Communication
Formal accountability for actions
Policies
Hiring and firing
Promotion
Drugs and alcohol
Culture
Norms and rules
Values and beliefs

Organizational justice

Organizational Process
Operations
Operational tempo
Time pressure
Production quotas
Incentives
Measurement/appraisal
Schedules
Deficient planning
Procedures
Standards
Clearly defined objectives
Documentation
Instructions
Oversight
Risk management

Safety programs

W av

Welbees

[From: Shappell, S. A., & Wiegmann, D. A. (2000). The human factors analysis and classification system--HFACS (No.
DOT/FAA/AM-00/7). US Federal Aviation Administration, Office of Aviation Medicine. J




HFACS - Procedure \\\ AV
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|dentifying and classifying the underlying human causes of
aviation accidents.

. Accident sequence must be examined in its entirety and
be expanded beyond the cockpit

. Causal factors at all levels need to be addressed.

- The starting point is the reconstruction of Unsafe
Acts (evidences), then backward (or upward in the
hierarchy), Preconditions for those Unsafe Acts,
then Supervisions, and finally Organizational
influences that determined such supervisions and
preconditions.

. HFACS encompasses different aspects of human error,
including the conditions of operators and organisational
failures.

Framework employed to design data-driven techniques for )
investigating human factors issues and develop specific
Intervention programs.




HFACS - Quy trinh |\

Xac dinh va phan loai cac nguyén nhan co ban cua con ngu®i wekbees
gay ra tai nan hang khéng.

Trinh tw tai nan phai dwoc kiém tra toan bd va rong hon l1a chi

budng lai.
Cac yéu to nguyén nhan & tat ca cac cap do can dwoc giai
quyét

. Diém bat dau la viéc tai tao cac Hanh vi khong an toan
(bang chirng), sau do lui lai (hoac tang lén trong hé
thong phan cap), Pieu klen tién quyét cho cac Hanh vi
khéng an toan do, sau do la Giam sat va cuéi cung la
anh hu’o’ng cua To chirc xac dinh cac hoat dong giam
sat va dieu kién tién quyét doé.

Hé thong phan tich va phan loai cac yéu td con nguwo'
(HFACS) bao gom cac khia canh khac nhau cua 16i con
nguoi, bao gom céac diéu kién clia nguwdi van hanh va 16i cla
td chirc.

Khung duwoc st dung dé thlet ke cac ky thuat theo hwong dir
liéu dé diéu tra cac van dé vé yeu td con nguwdi va phat trién J
cac chwong trinh can thiép cu thé. |
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BowTie and Inciplent BowTie
BowTie va sw co BowTie




Incident BowTie - General \\\ AV
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BowTie: proactive method for Risk Management,
showing how accidents could happen.

Incident BowTie: reactive method added for accident
analysis. Information about real accidents completes
the existing Risk analysis.

Information on real ‘behavior’ of Barriers, Threats, Top
Events and Consequences.

Incident BowTie is a combination of BowTie and
TRIPOD Beta:

Information from BowTie can be used as input for
accident analysis

Information from TRIPOD Beta can be used as input
for completing Risk Analysis (more realistic risk
representation).




Sw c6 BowTie — nhin chung \\\ AV
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BowTie: phwong phap chu dong dé Quan ly rai ro, cho
biét tai nan c6 thé xay ra nhw thé nao.

Sw c6 BowTie: phwong phap phan tng dwoc thém
vao dé phan tich tai nan. Théng tin vé cac tai nan
thire sy hoan thanh viéc phan tich Rui ro hién cé.

. Théng tin vé 'hanh vi' thyc sw cua Rao can, be
doa, Sv kién hang dau va Hau qua.

Su cO BowTie 1a suw két hgp cia BowTie va TRIPOD
Beta:

. Thong tin tir BowTie co thé dwoc st dung lam dau
vao dé phan tich tai nan

. Thoéng tin tir TRIPOD Beta c6 thé duwoc str dung

lam dau vaog dé hoan thanh Phan tich rdi ro (mo ta
rdi ro thwe té hon).



Incident BowTie - Analysis logic  \W' v
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BowTie and TRIPOD Beta have an important common
component: BARRIERS.

. In BowTie: Barriers show what it is currently done for
avoiding accidents

. In TRIPOD Beta: Barriers show where there were
failures (or lack of protection), letting the
incident/accident develop.

. The Incident BowTie diagram is made of the diagrams
from the two methods, linked on the BARRIERS level.

. An accident can be represented on an existing BowTie risk
analysis diagram.

. The barriers of the incident analysis are identified among
the barriers of the risk analysis (identification). J




Sw c6 BowTie — Logic phan tich \\ v
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BowTie va TRIPOD Beta c6 mét thanh phan chung quan
trong: RAO CAN.

. Trong BowTie: C4c rao can cho thay nhirng gi né hién
dang dwoc thwe hién dé tranh tai nan

- Trong TRIPOD Beta: Rao can cho thay noi co sy co
(hoac thiéu bao vé), dé cho sy cb / tai nan phat trién.

. S0 do BowTie Sw co dwoc tao tlr cac so do tr hai
phuwong phap, dwoc lién két & cap RAO CAN.
M6t tai nan c6 thé dwoc biéu dién trén so dé phan tich rai
ro BowTie hién co.

. C&c rao can cla phan tich sw c6 dwoc xac dinh trong s
cac rao can cua phan tich rui ro (xac dinh).



BowTie - Graphical Representation \\\ AV
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Presentation of group
exercises—Thuyeét trinh cua
lam viéec nhom




Case Studies \\\ AV
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. Kansas City, 1995:
. Washington, 1994
. Asiana Airlines, 2013




Kansas city, 1995 \\\ AV
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On Tuesday, February 16, 1995, at 2027
central standard time, a Douglas DC-S-63,
N782AL, operated by Air Transport
International, was destroyed by ground
impact and fire during an attempted takeoff at
the Kansas City International Airport, Kansas
City, Missouri. The three flight crewmembers
were fatally injured. Visual meteorological
conditions prevailed, and an instrument flight
rules flight plan was filed. The flight was being
conducted as a ferry flight under Title

14 Code of Federal Regulations Part 91.




Kansas city, 1995 \\\ AV
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Vao thtr Ba, ngay 16 thang 2 nam 1995, vao
lic 2027 gi& chuan mién Trung, mot ChIeC
Douglas DC-S-63, N782AL, do Air Transport
International van hanh da b| pha huy do va
cham mat dat va hda hoan trong maot no luc
cat canh tai San bay Quoc té Thanh phd
Kansas, Thanh phd Kansas , Missouri. Ba
thanh vién td bay bi thwong nang. Cac diéu
kién khi twong trire quan da dugc duyet va
ké hoach bay céc quy tac bay bang céng cu
da dwoc dé trinh. Chuyen bay dwoc thuwc
hién nhw mot chuyén bay pha theo Tiéu dé 14
B6 luat Quy dinh Lién bang Phan 91.




Washington, 1994 \\\ AV
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On June 18, 1994, at 0625 eastern daylight time, a Mexican
registered Learjet 25D, XABBA, collided with the terrain during
an instrument landing system (ILS) approach about 1/4 mile
from the threshold of runway 1R at Dulles International Airport
(IAD), Virginia. The certificated pilot; the certificated co-pilot;
and all ten passengers received fatal injuries. The airplane was
destroyed during the impact sequence. The airplane was being
operated as a non-scheduled passenger charter flight by
TAESA of Mexico City, Mexico, a 14 CFR 129 certificated
carrier operating in the U. S. A. under the provisions of 14 CFR
Part 91. The flight departed Mexico at 2315 hours, re-fueled
and cleared U. S. Customs in New Orleans, Louisiana, and
departed there at 0355 hours. Instrument meteorological
conditions prevailed and an instrument flight rules flight plan
was filed for the flight. |



Washington, 1994 \\\ AV
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Vao ngay 18 thang 6 nam 1994, vao luc 06 gio 25 theo gio

ban ngay phia dong, mot chiéc Learjet 25D, XABBA dang ky
cya Mexico, da va cham v&i dia hinh khi he thong ha cénh
bang thiét b| (ILS) tiép can cach ngwdng cua dwong bang 1R
tai San bay Quéc té Dulles (IAD) khoang 1/4 dam, ), Virginia.
Co trwdng; co phd; va tat cd mwdi hanh khach déu bj thwong
nang. May bay da bi pha huay trong chudi va cham. May bay d3
dwoc van hanh nhw mot chuyén bay thué cho hanh khach
khéng theo lich trinh cia TAESA ctia Thanh phd Mexico,
Mexico, mot hang hang khong dwoc cap chirng chi 14 CFR
129 hoat dong tai Hoa Ky theo cac quy dinh cla 14 CFR Phan
91. Chuyén bay kha&i hanh tlir Mexico luc 23 gio 15 phut, tai
tiép nhién lidu va lam thua tuc cho Hai quan Hoa Ky & New
Orleans, LOU|S|ana va kh&i hanh & doé luc 03:55 gio. Cac diéu
kien khi tuo’ng cua dung cu da dwoc duyét va ké hoach bay
cla cac quy tac bay cu da dwoc dé trinh cho chuyén bay.



Asiana Airline, 2013 \\ uv
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Asiana Airlines Flight 214 was a scheduled
transpacific passenger flight from Incheon
International Airport near Seoul, South Korea, to San
Francisco International Airport (SFO) in the United
States. On the morning of Saturday, July 6, 2013,

the Boeing 777-200ER crashed on final approach into
SFO. Of the 307 people aboard, two passengers died
at the crash scene, and a third died in a hospital
several days later. Another 187 individuals were
injured, 49 of them seriously Among the injured were
four flight attendants who were thrown onto the
runway while still strapped in their seats when the talil
section broke off after striking the seawall short of the
runway.




Asiana Airline, 2013 |\

Welbees

Chuyén bay s6 214 cua Asiana Airlines la chuyén bay cho
khach xuyén Thai Binh Dwong theo lich trinh tir San bay
Qudc té Incheon gan Seoul, Han Quoc, dén San bay
Qudc té San Francisco (SFO) o Hoa Ky Vao sang ngay
thir Bay, ngay 6 thang 7 nam 2013, chiéc Boeing
777-200ER da bi roi tren dwong tlep can cuoli cung vao
SFO. Trong s6 307 ngudi trén may bay, hai hanh khach
chét tai hién trrong vy va cham, va mot phan ba chét
trong bénh vién vai ngay sau 'd6. 187 nguoi khac bi
thwong, 49 nguoi trong s6 ho bi thwong nang Trong s6
nhirng ngwoi bi thwong co 4 tlep vien hang khong bi vang
xuong dwong bang trong khi van bj troi trén ghé khi phan
dudi bi quang ra sau khi va vao tworng chan séng & doan
ngan cua dwong bang.



Work to be done \\\ AV
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. Conduct the accident analysis based on the
available data

. Apply HFACS or BowTie incident method

. Conclude the investigation and discuss the
strengths and weakness of the applied
method

. Each group will prepare a 10 mn presentation




Work to be done \\\ AV
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: Tiénf_hénh phan tich tai nan dwa trén dir liéu
cO san

. Ap dung phwong phap suw c6 HFACS hoac
BowTie

. Két thuc cudc diéu tra va thao luan ve diém
manh va diém yéu cua phwong phap duoc ap
dung

. Mdi nhdm sé chuan bi mot bai thuyét trinh 10
phut




Groups allocation \\\ AV
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Asiana Airlines, Kansas City
2003

HFACS Group 1 Group 2 Group 3
Bow Tie Group 4 Group 5 Group 6




