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TERARFAR S ML RRERE % %3703k C09104578
HERELRE AL 2N RRERLATRAE I SR BERL
A3 50 BomMH: &

HEEEMEM  THERMELEE S
BEA D HRF & 3% (02) 2547-5200 4 # 154

HBEARME  /RXR-% #
IRASHM  ATHRRMRLSEE S
A AR sl % 3% (02) 2547-5200

HEBA (AR 250083 s[04 £B5 £

HBEME  RBA+—FAA+LtBEAATESB
HEE  AEMBEIMFTHLAS

#EH T REAA+—F+AHA
S #AR/8
Mt K FHE R B RESR

NEHE (—GE2=ZEF)

ARRERUEEHMEFRAEMARL Sz AL N R BERE
ARBBIAEN  HRNEHOHERMFE - ZAHNL RAMRTEH A
ZERMAKRZEY - AMECHE - REPATRAAR S HRMAE W2
RERIAAKRNE  H—EBMEELEHRMEARTESE T2 AP
EMET A BEPRBIAPIREZ NEMBRET  LEARESEALS
MARABHE WA TS RERE 2 S E o s BEAR
ETRRABRZNIBRARCTASEESENY » RSB BALENE
AR ZIE - FIRBIHER R ARANRELT GEE) 28
b ABRA-EHALETRABRRBRBAIAL  RALEF R A LY
PREAEZZEASLAENBRABFENRTABER  HEBRAR
EZERRBY BB K -

AXEFHCLEZLEBARL NS
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ARAEGHMARELRZIZ B8
® HIRTIEEAIARINKR ERREAEEA0E-
® WHMEABRRELABERBIHRRARANL RAILATRR

WE A

M\m

R CE =

ARZVWWERAAMEAZ+—BRENA T ABLEH#ND
BRXEMONNERA—TEZANBRANEETALATHMEEANR >
AMZINITELT !

8A 168 M

8A178 HELRMEBIN

8A198 MEBLAFABIRIERMS

8A31 B MESKAFHEMRER

9R38 AARFHAEFERHE

9R7H ANB B FREPR RS

9R98 HAEFEIRHL

9A138B HEFEHFERER
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2.1 29|15 A 3R
211 29 LR RIERE
ARZINELS B E BN RLZM% (Southern California Safety
Institue ) » L3 LB F 3 E BT H (New Maxcio) Fig
%% (Albuquerque) > 3 E B RAX# > BFMBENNER
85 K %2 95 ER - %32 F1& A & . Sheraton k48 2 &3 T B47 >
BRE-FIRZTRERBIHES > BBRBEHRT -
22 MERBREFAERR
APERIZFHMLITRE - AT REXFAEN G (Investigation) -
#H @A (Technology ) ~ RBAa s s (Photograph) ~ #i = #32HE
(Aeromedical) 2 A& E % (Human Factor) % m P934 » 3t

88 /N BF o Himz PRIk — !
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Aircraft Accident Investigation SCSI

5o pey € e
Course 02-3 sonters Cofornic
19 - 30 August 2002
20-Aug 21-Aug 22-Aug 23-Aug 24-Aug 25-Aug
75 Bus Departs
e:00 Welcome 250 INV 8 800 INV 12 800 TECH 9 800 TECH 13 &06 LAB 1
SCSsi Morphew Morphew Hausenfleck Hausenfteck Morphew/Snapp
2:00 INV 1 940 INV 9 @0¢ INV 13 s00 TECH 10 9:00 TECH 14 2:00 LAB 2
Morphew Morphew Morphew Hausenfleck Hausenfleck Morphew/Snapp
16:30 INV 2 10:00 INV 10 1000 INV 14 1000 TECH 11 1000 TECH 15 1603 LAB 3
Morphew Morphew Morphew Hausenfleck Hausenfleck Morphew/Snapp
1100 INV 3 +1:00 INV 11 1100 INV 15 1100 TECH 12 11:¢0 TECH 18 10 LAB 4
Morphew Morphew Morphew Hausenfieck Hausenfleck Morphew/Snapp
1200 LUNCH 1260 LUNCH 1200 LUNCH 1200 LUNCH 1200 LUNCH 1200 LUNCH
1.00 INV 4 108 TECH 1 00 TECH § 100 INV 18 100 PHO 1 1ec LAB §
Morphew Hausenfleck Hausenfleck Morphew Snapp Morphew/Snapp
200 INV § 200 TECH 2 200 TECH B 290 INV 17 2c0 PHO 2 200 LAB 6
Morphew Hausenfleck Hausenfleck Morphew Snapp Morphew/Snapp
209 INV 8 300 TECH 3 300 TECH 7 300 INV 18 a8y PHO 3 o LAB 7
Morphew Hausenfleck Hausentieck Morphew Snapp Morphew/Snapp
act INVT 400 TECH 4 400 TECH 8 400 INV 19 403 PHO 4 40 Bus Departs
Morphew Hausenfieck Hausenfleck Morphew Snapp For Hotel
600  AAl Videos | a0 DinneronUs
Morphew Garduno's
{Optionat) 10651
Montgomery NE
28-Aug 27-Aug 28-Aug 29-Aug 30-Aug 31-Aug 1-Sep
7495 Bus Departs
8:00 HF 1 800 AERD 5 715 Bus Departs | 800 INV20 ato LAB 15
Anglemyer Kennedy 803 LAB 8 Morphew Morphaw/Snapp
$co HF 2 $00 AERO 6 Morphew 300 INV 21 a0c LAB 16
Anglemyer Kennedy 900 LAB 9 Morphew Morphew/Snapp
1000 HF 3 :0:00 AERO 7 Morphew 1000 INV 22 w0:00 LAB 17
Anglemyer Kannedy 10:00 LAB 10 Morphew Morphew/Snapp
15:00 HF 4 11:00 AERO 8 Morphew 1100 INV 23 100 LAB 18
Anglemyer Kennedy 1100 LAB 11 Morphew Morphew/Snapp
12:00 LUNCH 1220 LUNCH Morphew 1290 LUNCH s2:02 LUNCH
22:00 LUNCH
1£9 AERO 1 100 HF § +00 HF 9 1:00 LAB 19
Kennedy Anglemyer 100 LAB 12 Anglemyer Morphewi/Snapp
200 AERO 2 200 HF 6 Momhew 200 HF 10 200 LAB 20
Kennedy Anglemyer 2230 LAB 13 Anglemyer Morphew/Snapp
300 AERO 3 300 HF 7 Morphew 300 HF 11 300 LAB 21
Kennedy Anglemyer 300 LAB 14 Anglamyer Morphew/Snapp
200 AERO 4 a0 HF 8 Morphew <02 HF 12 400 Graduation |
Kennedy Anglemyer 400 Bus Depans Anglemyer Morphew/Snapp
For Hotet Bus Departs.
For Hotel
6t0  AAl Videos
Morphew
(Optional)

INV - Investigation; LAB - Crash Lab; HF - Hurnan Factors; TECH - Technology; PHO - Photagraphy: AERO - Aeromedical

E1MEBAFAERE (841930 8)
AFRAEHPILRBNZAERZAEFIFZNE AMERN

BAkFRE2 RS TI - AERLEEFTA -HAEANHRES

4o

FIE o RE - AR WHRES - KA RMFEB AR H
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B BN BRAEL s IREE o RBAL - ARN B - RATH
£ BB E RBEH TBA4 - KBRHIF-TE424 K&
BHBRARMEHERZBANE -  LHRBAFEZVER TR
W~ kiR HAKIE C RBEKRERZHFERBNS -

HEEN M2 ELBLARAMTELBEE L ETRG N RMFM
NZHR -~ GHARIT  RITER - REAER - BHES RERR
HRIZEHEHRRZBERMA -

RABRMP,ZEBANANBAERBZEBEN - BRAFEZES
M AN R R TE - Rz AAKE R FEE - R
B BAAMZEERBRAZIREY -

MEERFAEIH L EH AR AHTHABZIRES X - RAE
BRERE  BRREMRAR ABEBBRREASWE  FRERNET
MetH AL R T TREBIBLRENFERBNE -

AARFH P RBLELANLBAAREN AT RAEZLER
M RITEREBABHILZHE -TEAR 2R AARE
WEXHFX - BBEEREERAALRFEARA4>#E -

ARRNRREET P RUATHRABALTERE NER
RBEREFZEHAARE ;A ETEAE IR A Z R

%3t A A-10-T-38 ~ UH-1H ~B-1~F-16 & F-15 % R4 5% - 1k
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SHHRBBANRS TAHETRETHRBE>ZTE M- ABHBE K
PRBEPHENRHEARLALFZHELZERARE  FIHNRE
FRESKENBHAT R HEARERHS -

HEHF

APFRZBLHETHIEE S REAFAE (Invesigation) ~ H#
#5 /~( Technology )~ B 48 3 #i7( Photograph )~ # % # 32 ( Aeromidical )
B A % B % (Human factor) % & F93%42 %] & : Gray R Morphew -
Charles Hausenfleck - Frank Snapp - E.JohnKennedy & Richard
Anglemyer % - B A ERAZRMAR  BYEIREAE - FH
BALRZH BB -
23 ABREALRE

AERLOFE T AB W% (Witness Interviewing) ~ AR %
SRy FEAGNE (HFACS) ~ s B 4% (Aeromedical
Investigation) & B —FIAAE EFRFHAE (Human Factors for
Accident Investigation) % mFiif - BExTHwk 2

A Bk #35 (Witness Interviewing) P45 T BT HRAT
URHBHEZAAEFH IR LIEN @G BARETREFARY

GhpH — T EARKPTHMKTSELER > 5 —F Bl I
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RBTHsRk -

A% B E 54 B o $E 4 % (Human Factor Analysis and
Classification System, ##% HFACS) 44 Dr. Shappell & Dr.
Wiegmann £ 4 Reason's Model Fi 8 B R — B oW T & H 4
% 4 3% Reason's Model g9 2 R > B FRFALEFHAEELRMU
WENR AEEABOHEATARERAERALRPALEEHOH
1% °

e B 2:mE (Aeromedical Investigation) —FEH M EAFER
REHT—ARREANE B L BHEHRAENRAFEE - %
M mR%R% AAHNAEARLRS TR BN LRELA — 4
MEBERA -

&% —PIRAAR EFHHEE (Human Factors in Accident
Investigation) B & & & # & Gary Mucho & 5,aT R » # & Gary
Morphew 4X:% » K& FoaTi A L RRBAM > EARE —BEER
Ve HTRBEEMFA HFACS RIFHt R Eb— kT2 REL

F ABBHFACSERAHEEH T  #&— T HFACS 094 % -
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Human Factors for Accident Investigators

Course 02-3
3 - 7 September 2002

_ .. TUESDAY - . . _ WEDNESDAY - _ - JHURSDAY . ... .. FRIDAY __ ___SATURDAY,

“28ep 3Sep 4Sep 5Sep 6-Sep 7-Sep B X
&00 INT { 800 HFACS 1 800 AERO 1 &00 AERO § 800 INV 13
Dilinger Shappelie/Wiegmann Gibbons Gibbons Mucho
200 INT 2 900 HFACS 2 %00 AERO 2 800 AERO 6 20 INV 14
Dillinger Shappelle/Wiegmann Gibbons Gibbons Mucho
1000 INT 3 1000 HFACS 3 1000 AERO 3 10:00 AERO 7 1000 INV 15
Oillinger Shappelle/Wiegmann Gibbons Gibbons Mucho
1100 INT 4 1100 HFACS 4 1100 AERO 4 100 AERO 8 1100 INV 16
Dinger Shappelle/Wiegmann Gibbons Gibbons Mucho
1200 LUNCH 5200 LUNCH 1200 LUNCH 12,00 LUNCH 12.00
100 INV 1 100 HFACS 5 100 INV 5 +00 INV 8 100
Mucho Shappeile/Wiegmann Mucho Mucho
200 INV 2 200 HFACS 6 200 INVE 200 INV 10 200
Mucho Shappelle/Wiegmann Mucho Mucho
300 §NV 3 300 HFACS 7 300 INV7 200 INV 11 x00
Mucho Shappslla/WViegmann Mucha Mucho
400 INV 4 400 HFACS 8 400 1NV 8 400 INV 12 400
Mucho ShappelleAWisgmann Mucho Mucho
INV - Investigation; INT - Witness Interviewing, HFACS - Human Factors Analysis and Classi AERO - A di

A2 ABBRERAEREZ (9A378)
HEFF
TRACY DILLINGER, PH. D.
FRETERMEETFOMECHEE FAHATERETFHRAAR

FoMER EARREEEA TWEARWI SRR 0 A

RET AR RR . FETRAS S L AR ST S omY

SR -

SCOTT A. SHAPPELL, PH. D
RIEABMEZATAE P OABRERLE Be WITHARE

BOETAEME 2% RMABRTAIHE AP EEBREMAK
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BEREIRABENA —LHHERMAFAITARELZAET LR

HHIAECESEEL MRS CTELH L

DOUGLAS WIEGMANN, PH. D.
RELRSEER>TCAARFCHELEIR Y RILMBBEER

LHEHK - FARFERREAAARFCEZR - BERB PO

MECHEBLIHEARREARTREM T CHEEER » 1992 £ Teas

Christian X £ F 5 oE &+ o

HARRY L. GIBBONS, M.D., MPH
RAELVADLERBRPCBEREN FRAMEES Y42

RMFPSMEAREEE ARBAMEZLEIRAHEMRBRENED

X o Utah X282 L% Harvard K 2 X R B2+ -

24 AL EERE

HRAE
ARBERRBOEALNEHAIFZETFR  FaOER

FRAEANBRE AEAa®&GR  RFHE  ABETE - A H

BREBEENE  HOBRGIBMAMAREARILGESHE

B oHEBRATHwER 2 BARER A SR ETNRER —FR4E

BOMRFRHHSTRESHZES B LRFEPRRA -

ASC-TRM-02-10-002 12



Investigation Management

Course 02-3
9 - I3 September 2002

_ MAONDAY fo... o WEDNESBAY . THURSDAY _ o JSAT L SUN
9-Sep 13-Sep 11-Sep 12-Sep 13-Sep
308 Welcome L 200 M 16 a0 IM 24 100 IM 32
scst Panei Panel Panel Panet
%00 IM1 900 IM9 900 IM 17 200 IM 25 200 IM33
Paned Panal Panel Panet Pane}
000 IM 2 1000 M 10 1000 IM 18 1000 IM 26 1000 IM 34
Panad Paret Panel Panel Pane}
*00 IM3 1000 |M 11 .00 IM 19 1500 1M 27 100 IM 35
Panet Panet Panel Panet
1200 LUNCH 1200 LUNCH 12:00 LUNCH 1200 LUNCH 12:00
100 IM 4 100 1M 12 100 1M 20 100 1M 28 1:00
Panet Panal Panel
% M5 20 W13 200 2L 200 1M 29 EX]
Panel Panel Panel Panel
200 IMB 300 IM 14 300 IM 22 00 1M 30 300
Panel Panel Panel Panel
400 1M 7 400 IM 15 400 IM 23 400 IM 31 200
Panet Panet Panel Panel
Panel:
Ron Schleede
John Purvis
Gary Mucho
IM - Investigation Managemant

k3AEEEER (9913 8)

MERERRZAN B
HEF A

RONALD L. SCHLEEDE
FERBNARZE > A-BMRAITE > RARHBEN A NTSB 125

As Of. 2:20 PM 7/9/2002

RE27 F > RRRARMEFEHH 15 £ 200K » REBAE A ATH

REREBEI N CHBRTAERREEHNFHRARRIEIE Y

BRABMBEZBE  AFTHELHY -
JOHN W. PURVIS

ARURKZL0LAERE

ASC-TRM-02-10-002
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1999 iRk H P H 17T SN FERFBEEF/F > HHNRER X

BERRMIRBEAFAEEFSE 25004 &Y F -
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qQ

. ST

31MEBLRFHAL
ABRERBESEHNETFRAEMARGZIARLE RAE
FRERREHIAN  RRRNEHOERMFE Z2HHE-FTA
MEBNZERMASKRZIE - AMECE MEAERAARES
ARFAMZBETRINIABRREAR H—EEMEEEERMEAR
RALIEZATIEMET B—EEBMBXINAFIRE -
32ABRER/E
321 ¥
BHRE-HEEHT EH I LR -HESTER &4
I BORAEFIAFEAEMNESFTE Aol > BF 5%
ARAHRE TN R TARAADERIR AL TR FRER
B —E R E R =k
AU RERBAAH BN ENARFOREN S
B H KRR B R BRI E AR FF
WHF X R ETRAFMEMR  ATHH AR R4H
THUBFRINS -
o FHIEM

BHEAHNCRENFURHREEZA TN EAH — T BER
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WBEHRIBCENARAR — T oAEHSEZMERNTERE
K- BHTREHEHBEREBHEME — RO TFHR
EAREN - ABFREHN  2aTeswkiesk (wRAME) £
CHREGKF RN EBAETRARIEEERTZIAY R
RETREDBEERBREDENERER R IHEMRAEFL

EHAAS SR EARAEHEH XM ELENE THAXER
SR BATH BT IL B L B f A TR T o
o bE

HBNEE  SHARLRAR R ENAR
B EEAHRAFTRE?RABATRIRFIHENE
o EERAFREATRTHEIDEELMA K LHREN
MBEAR - RRAXUERAANER o r £ BT
BHWHT -
EXHEEFHERTBE T EDXERNEIHRTHE?
BEAMREHER ABFELEXIDLNFERTEEMRY
B AR EERATHRTRRLMARETEE Ribss
EEAEF  HAMBLREZEMELE -
o BEBREPWHEAH

W RAZEHWFRBARLIHEE/AABRN AR TR &
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Hy RGBT L—BAAN N - BILE W RFETHR KN E
W TR REATENTE  ZHALE  FATURAR
BRI e o RARAT AT M B A v ¥ Ao B AR 0 1T 4k fm B AR
BEATRALF

BT IARRERB AN HRFERARANIT LA
IHHBMABUAREERZTHFRAG AN Ef Ll ) TIE
REA—HHBM ATRLUERAENRRAIBRTE £
RO ANEA Tl Ko o
o F%

%%%%%%E%%%%?%ﬁ%i%ﬁ%%ﬁéﬁ%ﬁ
EAfEE BRARFHTE  KBMEGTEARFRA S K
BEAXGEANROAAFG - AT ZERBE L E XA
ZEMAL ABTAFFEAICLEZRERAAMER
o I8k

GHRBTERFEAESHHES BRATFRSLLITT
BB B LR THENS wREFEHLHE REARTE
ABTHERATHETRGS REAHSHFRAKTENRAT L
semdEMEAERE > B EA THARRKETE LB T K%

B B H M EREEITHRE -
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o WA HFEIEH
PHERTRBHHE > CRBHERLGHABRE - B
B~ M RRE -
o HRI&I
— RV R REEARA L ATHER BB T ARB I PR
REEEMRORE > AL RB R X TN T
» RARMNHGE NBAThuHMBe I E2ud
ITEREIR -
- EHEEOREBYREER ULABRLLEETR-
* BEESNFAR ¥RIVHE A BREERN S
4 o
s RIRH - BRI BEITE
r WwRHRNERAFZRAETR NKAHEZETFTRERS
LHRUFTEBE  LHRAGE AARERAEE MR
EHITETILE
r RE-EOBE eRLIVERERELAEATHES -
» RAARINER BENERIUHAERE  ERZ
AR R AR AR R ket — 4k o

" EHUERGFEEFREF HARRSTANRA T
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LERGBREF BHEAT IO REAS ST TRE
ARRE SR EFFERE > T2 —EH KRR SRA A RBA
KO FEEARG S REHFTORT  LHRFR 2o E
2 EofE4E -
BAARRENTELE LR RRIE T HRETEENH TS
FAVER G EATH R BRI GEZ ARG S REA AT HY

SELESER LK

322 ABABR E 54 A% # 44 (Human Factors Analysis and
Classification System )

Refike Bl L CEM—MBEE 2 4% RMFELTHEL  RFRMAR
AL A BETA LB BALER MIEE R £ Bk
Dr.Reason #2 & TAABAY (B 1) A SABRE & AT5 £ 94535 R
B —A RETR—B T eRRREHKF > BHRG—EH
MRBMES R TRARMFUAAREAEGRE  LEKRAOFY

RAEE e EEF T

ASC-TRM-02-10-002 19



Breakdown of a Productive System

Orgamzational F tokaatent Conditions
+ Excessive cost cutting

Inputs )

+ Economic + Inadequate promotion policies
inflation o

+ Few R
qualified : Latent Conditions
pilots : UnsafeSupervis n

+ Deficient training program
+ Improper crew pairing

nAafiyaessd Latent Conditions
+ Poor CRM

Failed or
Absent Defenses

Adapted from Reason

(1990)

B 1 Reason’s Model

+ Loss of situational awareness

Active Conditions
+ Failed to scan instruments
+ Penetrated IMC when VMC onl

HFACS 2&fb Tib—#t & > HELRALZ T AMA AR £ &) 55 H

éﬂ:% ﬁ“%%ﬁié nL% /\.:Srt%' ‘?ﬂé&?‘éﬁﬁﬁﬁ%ﬁ‘ Q’%—i‘
MpEE > F—SHEARE 1 YO 17T EBE  ERFABAR LR

ERT—BEFENEHR  KMLTHEL— 2456017 AR THA

ABBEFHAEREL LH 260 2RECRTFARG A -

% 1HFACS %4

Human Factors Analysis and Classifications System

(HFACS)
- {Organizational Resource Management 01
Influences Organizational Climate 02

ASC-TRM-02-10-002 20



Organizational Process 03

Inadequate Supervision 04
Unsafe Planned Inappropriate Operations 05
Supervision Failed to Correct Problems 06
Supervisory Violations 07
Adverse Mental States 08
Standard Conditi
ndard ~onditions Adverse Physiological States 09
. of Operators
Preconditions for - IR
Unsafe Acts Physical and Mental Limitations | 10
Standard Practices |Crew Resource Management "
of Operators Personal Readiness 12
Decision Errors 13
Errors Skill-Based Errors 14
Unsafe Acts Perceptional Errors 15
Violations Routine 16
Exceptional 17
HFACS X E i A R2TAH - A R2TANBLERE - A& E

BRESE FEOARR BMHE s EAL:

AEDITAHAEEXSARKNIE  BRITAHREBRTA L FER

FRETHHBLR RO THRESRERTRHRIMERK
BRAPRERECERABECERE - FETAERERSRBAC

ERHE - TR TABEERTERABSIEL R -

E

AEROETAETER - AR ERA - ERET RS

EYARBERE -

En

R kA TadX It EREEREBIFE -
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#tmth HFACS 18T 4% W4k — RAL 36 A7 3 FAA 38 U4
BB °

B—F & WA die L iisE HFACS #N A A FH AT
UBEGS A AMAABETFRARSGE - 2E - RMFALE
MELWEARTABAOAT  BAAALREFHRAELERA
HFACS th 17 BR FE# 45 > St HESBAR T ERF LN E
BREEAM RERMTE?AXTEMBRE? B AMAY AR
BRMTLARIEARREBAENRERF > B RELE £
RERE R ERSE

HFACS R & —Ba#ey ik ity T A » RET A £4E
Vet b R4S - MEEFT BREHEERTER » AR kL—
ey FAREFRORE UARETERRERB FRELE ER
HFACS thx &8 -

AARGHNABBEHARRS AR £2 HFACS ¢4
1B A —BREAE 2GR 0 f R EET BT R R
T e Ak HFACS F I ERAREL T » SR —EEF HHES
MR HERENEGLEAARABECRERENET URARSA
WA EHRER A HFACS k> #ido TR BB MELRHFR

HFACS #y% » A £ &M% » & T HFACS ¥ A ABE %
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WEHELRZ—E -
4T HFACS 2 B MMAAR EREN —ERARAGH A R
psaNBMABE @ ER BASKIL—TERKAART HE

ERNARBLE -

323 mEB2RE
BRARITBRBEERTAEE RAR ~RBE SR E A i) 45
P BMAFEAERACHZ AL RBRMNAE E—FE2TF 0 EH

4

TEREGE ~ B BN FHPE - RRBE -G HERK

&
L.—¢
J“*

SR REMEOF - SREFOGOLEERREER CRETRS
MERLERERPTHRA HNARBRL RN AELLE—F
R -

HEs A% (Hypoxia) 4 A TFmiA

Hypoxic : B & & MR & R a8t AR %

Stagnant : N G H R EKR > s mnE 0 2% ELNEE
RE

Hypemic : &7 ik 2 866 1 16 PF A A 48R AR &

Histotoxic : i & Em D Pr & A X AR K

B THEAG RROSEARSERD A EHAIER

BB st G AEREF R BRI ERI - — R P HEFR
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FatrERFTARNERIRABTRER F [ a0k IR T A

HEHANRRZ— -
MR R R G i e, B AR
— R EAEE (Trapped Gas)» ¢ REA S EFLHHE

REBEF R FHRERAE AERAFTERRER UL AR

BARMMABEBREAOLER -
A—RBAEREH R (Evolved Gas) @ sbEEERBR A LR » TH

EAFHB - BHER TR A% REFTERBARE -
ANRECEHETRALNBE  o— R - 85 % F
BB S EHE BN CERAEIORE  EETRELASFMN - 5
ot —RRBESNFHT REARARENERARTLAK FEHS
RERP AL BERS HFRAANBELTR AAEEKRD
SLIRREEEA FEAMR AR A AR X — Ribs P HeER B R

TR SR REBRE Tk
AS—EAEZHFRAAAFYERRG ZRBGARKT S AHZ

B8 5]
¥ —ERAERBRAZIEREG LIEE BT RANALEY

RE ' wRERIAFUYEIHELOOR -

S EEERE B EHEE 0 B R GN ASE TR R
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W SR B RR 8 LAREMEL > AT 8 M4 (Possible
Lean) - 3 £ X.:@# (Graveyard Spiral)~ A& G A R BBEFR%Z >
AR HAEM T —B@% 4 (Barany Chair) #9385 » AKX
TaMRAEk FRAEAHAGGRABRTEECHRE S
ok — B R AW E Az F (GiantHand) %> RESREAS —
6 OR o BN 0 AP BOKIRERE -

B AL D — BT R SORA SRR AEAH
B E AN A F A TR A REPHA R ESR BMBEHRER
iRl o SUREAR AR E B AR PR @ RE AR I H 00389

RSN AsE—BASEFTRHEREZHAE LER

RSt BmTE REHADEHRA  EHERAEHELER F
FIALRATENAERAE T 1nF 15%HAEERB M KAS

EHRAEEAGTHASE > BA A0%GAEERAEAREY
Ao Bl 2 B2 A AE T —AEERG RFATHES
EESHNNBEGER BRATMEELOoBEN—EHEA

EmEtHTHREEL -

33HEEEHE
HEREERIEARBEE wANRMEFLTHEGALE

Wz e SBFHEERF HAENIEE ABKA  ANEK

ASC-TRM-02-10-002 25



B -RGHEE - RFEIE - ROAZRARRIHAE T F  #
BREEABM T HEEEERETI M2 IRERE -
3.4 e 4F

NEEERERT LEREEALIN HARE A HEH TR
FFARERFWZEE BRI BREARTTHERERZISRAR
MREBREEREY RSB BARENEZ LRSI ZHWE -

BIMERZHER— RN RS CGkF) EB > L4
AU BEEFRERRBAZIABE RALEFRMBAL TSR
ZREZEEAS > BEARBZABENRLABER  HEBRM

ZEZ BB BEK -

ASC-TRM-02-10-002 26



o SRR

41 sk

s
"THEBAFAL REERORY RLEHNAFREEHE
A A AANTE CRET—ERBTRG > B2 EBRAGTRA
REBOESE Rt EEAEAZH —EURRET  EFE
B LT B %A o) — L E soslk Ao R A ) B85 o
TABRERAE  2RBHEDOEMEAERCE  HAGR
MILEZ2EMmT  EMe BHA-PIBELRZIAAR|FH
N> SAEFHEE—# -
REFERBIMABRIEEAEMTESER LXL X Ron
Schieede fv John Purvis d 4 2 &f o 85 BUF R BB egsAE AR 3%
BedolT e —BRAEE PRAERS > EMHXBAERRMARNOR
B B ASEES—LEpfotik H—RNEABM T > BHHOK
BFXTRERARG TR TAL RER—DF OHEHESAE
ERAEETHARR BERASHAEME LERHGME  BibEh—
BREHEM T REFATH AR LBER TRES UAAE—
ko ARG -
ABERE2E AR SR RENERBM AR R ML ¥

NEROINREHPER ALY -

ASC-TRM-02-10-002 27



1. FEmE "TMERBAFTAE RE B THEEFE W
BREAZFEBRAT MU EREAB A LB S H
¥eh TABAREHE  MBFEHARES  LAHAE -

2. fE—MAMHIGRT &2 SCSIELMTHEIMEER
EmiEAN > £EFHHE—ITIEARR Sherry
Morphew » i B KoM R R EH TR > SR CEM
VHRREZFATEHRMABHKER4E > Bt L SCSI
B FREGTHEREITRAERKME LT &

3. TRALEETAFTCAHENBEHGG T, Ribsd4 SCSI
ZHEROES eRETTURETRMALEEE  #HE
CHETERMEANRIN BT EEMELNE ~ RALH ~ KR
ERECEBERE B - MEERLSEM  $4
FERX VR LEHAFHAEY—BEEE -

4, RBHHLRASORRIAME » THRINAGAE ML
HAEEE  HNEXREAZIMET > BLRF—RERY
W -

4.2 i3t fL g
1. BRENLBAEABESCSI £y TAREALHBEEEN M

TEAFHRERE > AEE THETHE B pRLIA

ASC-TRM-02-10-002 28



BRAe—TFTF—RALFEGAMi R A EHIER A4
NG EERLTHEBRE N LHE -
2. Z45%A%H & M A B AT4E Albuquerque %31 FATHR
g R R ARAE Ao AL RN 8] 0 B BB T T TR R R
HNFHEHOLRBEMN T > SLEETRAHPREENHERE )
8 °
3. 414 SCSI BB ETHITHER  ALTUEZ I 0T
o FATRATEHE AL LR T X o HEF ARG BT R
BRE LR TROEH S -

o —fE/NEHRE T S AE R LRI R 5 -

- ZEFRATAET AEFREGRARE EHTUHHR
ZITEE CURBREOAN R GR LRSS BEE

&

ASC-TRM-02-10-002 29



AN T

Ft 4k — The Human Factors Analysis and Classification
System
M4k — Aircraft Accident and Incident Investigation

ASC-TRM-02-10-002 30



#4%— The Human Factors Analysis and
Classification System-HFACS

DOT/FAAAM:00? The Human Factors
Offics of Aviztion Medicine . . -
Washingoon, DC 20591 Analysis and Classification
System~-HFACS
Scoit A, Shappell
FAA Civil Acromedical Tnsamte

{iclahoma Cley, OX 73125

Douglas A Wiegnunn

Usniveasity ef liinols ax Urbana-Champaign
1astivate of Aviavion

Savoy. IL 61874

February 2000

Final Repost

This dncument i1 available to the public
threugh the National Techuicad liformation
Service, Spriughivkd, Virginka 22161,

A

iL.S. Departmam
of Transportation

Federal Aviation
Administration



NOTICE

This docutnent is disseminated under the sponsorship of
the U.8. Department of Transporzation in the interest of
information exchange The United Stares Government
assumes no liability for die contents sthereof.



Techuival Repon Docirartitive Pege

1. Pegud No FAreHTROM SO N, 3. Reeigents Catwmg Ko,
DOTIFANAM-00/7

4. Teje 303 Skdlic ) & Repe Dole

The Human Factors Analysis znd Classiication Systesn—HFACS Fbruzer 2000

% Sorennig Oepapimlion Coda

7. Nidflu) ) 4. Perisimirg Gogssiastyn Anoert No.

Shappell, SA, and Wirgmans, DAS

A, Prrymeng Cmsnkatios Naws a0 Ay . T, Plork unil Ne, [ i)
*BAA Cil Aeromoodical Instimee, Oklaloma City, OK 73125
“‘University of Minals s Urbena-Champsign, lustinue of Asiaden,
Savoy, L 61874 13, Cortrecd &F Gt RS,
$8.G006

12 SCnToirg ApNIcY rarme ind (ot <3 Typa cf Rugrow g Ferisd Dwemd
Office of Aviation Medicine
Fedem) Aviagon Administradon - Bpmaen ATy Cods
800 Independence Ave., 3.9,
| Washingzon, DC 20591

13 e cal Boisal
This work was petformed under task # AAM-A —0D-HRR.520
"G A
Human error hus been implicsred in 70 oo 80% of ull eivi] and military aviztion sccidenss. Yet, most 2ecident
reporzing systems are aot disigned around any theormtica] framowork of buman cror, As 1 sesuly, most
2ccident databases are not conducive 1 2 readitional husas error analysis, making the idestifsarion of
inteevention strategios oncrous. What is required s ¢ geaeral human eseor fremework araund which new
investipative methods con be designod and cxiscing srcident datthasex sestructured. Indesd, 2 comprehensive
hursas facsors analysis and clessification system (FIFACS) bas recardy boon developed o mest those needs.
Specificaily, the HFACS framewotk Jas bean nsedd wishin the mth*y , commercial, and jpmera? aviation réctors
5 spvematically examine undizlying human case! fHorors and w improve aviaton accident investigatinas.
This paper deseribes the dcwenpmmt and theorethal wndapinzings of HFACS in che hupe rheris will helip
safety professionals rodice the aviador accidest ste Hwough sysematic, dim-driven imvestment stestegies and

slsjective evaluadon of intrvention programs
37, Koy Wewdda 1% Deatri o Bmm
Aviadun, Humen Errer, Accident luvatigstion, Dambase | Ducament is avaiiable to the public through the
Analpsis Nationa! Technical Inforaeation Service,
Speingfiehd, Virgints 22161
TE Swoanty Giusi. (of T8 poct 70 Sauanty CIaSHl. 0 Lot ronras . % F Bigun F- T
nclassified Unelzsified 18

#orm DOT B 19007 (300 Receadackien ] worploed pags aztotied



INTRODUCTION

Sadly, the annals of aviation hissory ave trered with
acridents and eeagic losses, Since the Jace 19505, how-
ever, the drive 10 reduce the accidens rare bas yielded
unpeeceionred levels of safety o & point where iz s now
sufer eo fly in & commercial aitlner than to drivieacarer
wvzn walk acros a busy New York city sereet. Stifl, while
the aviation accident raze has declined wemendsusly
since he fisse Highes mescly & cenoury ago, the cost of
aviation accidents in borh Hves und doftars has steadily
gisen, As a sosult, the effort to rerduce the socident s
still further hzs tmken on new mesning within both
suilisary and civilian aviation.

Even with all the innovetions and tmprovements
realized in the lust several desades, one fund al
qrasion remains gencrally ansnswered: “Why do aire
craft erash?” The answer may not beas stmightforwaed
as one might think. Inthe esrlyyearsofaviation, iscould
ressonabiy be s that, mone often chan not, thesircrakt
ldlted dhe pilot. Thae i, the sircsaft were inurinsically
unforgiving awd, relative to thelr moders counterpars,
mechanicelly unsafe, However, the medern era of avige
tion hax witnessed s fronic reversal of sorts. 1t now
appears 1o soime that the airow diemachvis e moze
deadly then the aircrafr they fly (Mason, 1993; <ited in
Mutzay, 1997). In ficy, estimares in the lineramsse indi-
cate thar berween 70 and 80 perceat of aviation zoci-
deonts can be astributed, at keast in pare, vo husan etor
{Shappadl & Wiegiana, 1996, Sqil, o of-handediy
steribute accidents solely to aircrew eror is like wlling
paticnes they are simply “sick” withows wamining the
undeclying canses or Ferther defining dic llness,

S what neally constorms tha: 76-80 56 of huun
error sepeatedly referred 1o in the liveranure? Some
woutd have usbeliove that hyman erorand *pilo” error
are synonymons. Yet, simply writiag off aviation accic
dess merely o pilos error is an ovidly dmplistic, i not
naive, 2ppiuach to zocidese causation. After alf, it is
waell esmablished thas accidents eannot be astributed
w a sipgle cause, or In most instances, even 1 single
individual {Efeinzich, Perersen, and Roos, 1980). ta

* Resson's evigingl werk lnvelvesd operatocs of 4 srucizar power plant. Howeves, Foz tha pame
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fact, even the identificxtion of 2 *primary® cause is
franghz with probiems. Rathes, aviation acridents are
the end resalt of 2 number of cawses, only e Jast of
which are the unssfe acts of the aircrew (Resson, 1590;
Shappell & Wiegmann, 19972; Heinsich, Preerson, 8¢
Roos, 1980; Bind, 1974).

"The challenge for accidear investigaoors and analyses
althe is how best w identify and mitigate the causal
soquence of events, in pecticalar thar 7080 % associ-
ated with hnman eesos. Armedwith this challenpe, thase
interested is accident musation exe left with 2 growing
fixt of investigative schemes to chose oz, In face, here
2re neasly as many approaches 1o accident causation ax
there are thaw involed in the proows (Senders &
Momy, 1991). Nevertheless, 2 comprehensive fzime-
work for dentifying snd analyzing hnmas.error contine
ues o dude safery profosionals and theaciss alike.
Coraeguently, imeventions canuot be accurutely tar-
pered at specific human causal fictors nar can theis
effectiveness be objectively messured and assesscd, Tn-
svead, safety profissionsls are lefi with the stewus quo,
That is, they are kefe with interest'fad-driven research
resulting in Intervendon suestegries that peck around the
wdges of accidant eausation, bt do licde 1o seduce the
vverall accident rate. Whae is needed is a framewnrk
around which a necds-based, dava-driven safity pro-
grwen can be devedoped (Wicgmann & Shappeli, 19977,

Reusnn’s "Swiss Cheese™ Model of Human Error

Oneperdcdariy appealing spprorch to the geansizof
humzn emor is the ons proposed by James Reason
{1990), Genenally referved to as the “Swins cheese™
tandsl of hussan wrror, Rezson descaibes four levels of
human fiture, cach infuencing che pext (Figuze 1),
Working hackwards in groe from the sideny, the firs
level depices those Umiafe At of Operutors that ukd-
mately led 10 the accident’. More commonly referned 1o
ihaviation ss eizcrewpilor error, thisleved is where most
accidest nvestigarions have focused their effors and
consequensly, whers most caussl factors are vncovered.

5 of this man
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operators hese refer ta aitcrew, matasiness, supervisoss and ather husnins Iovalesd in avistion.



Afteeall, iz is ypically the actons o1 inacrions of aircrew
thar are directly Hinked to the accident For insmence,
fifing w propesly wan v sircrft’s instruzaems whils
in dnstrument metearakopial conditions (IMC) o pen-
erraring IMC when ausherized only for visnal meteoro-
Jogical conditions (VM) may yield relatively
immediare, and parentially prive, consecuences, Repre-
sented as “holes” in the cheese, these aczive Bliumes are
r7pically the jast unsafe ects commiiteed by zircrew.
Howevez, whar makes the “Swiss cherss” model
paricularly useful in sccident investigatlon, is tat it

But exacely why &id connmunistion sod onidi-
zation break down in the firse place? Tais is pechaps
where Reason’s work deperted from more radizicnai
spproaches to human e, In many fnsances, the
breakdown in gond CRM practices can be ttaced
back to instances of Unisfé Sugervision, the thizd level
sf human failute, i, for example, two inexperienced
(and perhups even below awraze pilows) are paired
with cach other and 2eoe on a fight fnra keown
adverse weasher at right, is anyonc really surpriscd by
a vapic outeom? To make matters worse, i this

fozees investigntors m address katene faihures within the
cumal seguence of cvents as well. As theicnsmesugpesss,
Sarent filires, ualike their active countezpars, may lie
dormaot or underecced for hotus, days, weeks, or even
longe o6l oneday they adverscly affect die unsuspecs-
ing sirczesv, Comsequently, they may be overloaked by
inwestigators with even the best furentisns.

Within this concept of Litent failuses, Reason de-
seribed thice more kevels of human filure. The fine
involves dhe condition of the gircrewss it affects perfor
mance, Referred to 35 Precondiions for Unsafé Arss, this
level invalves conditions sach as menml fatigue snd
poer communication snd eoordintion practices, ofoen
referred 10 as crew resousce management {CRM). Noe
mpﬂsmg. if farigned sizcrew fail to communicase and

coueditate dheis sctivisies with others In die cockpit ot
individuals cxremnal w the sircsaft (o, 2ie traffic con-
tzol, maintenunce, ete), poor decisions are made and
ceroes often sesult,
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Figure 1. The “Swiss chewse™ modei of human
error causaticn (adanted from Reasen, 1950).

ionable manning g practice is compled with the
hci of qunlzw CRM 1zining, the poten gal for i
wommunication and ulrimately, aircrew enors, s
magnificd. In s snse then, the crow vas “set up” for
feilfure 25 crew coordination amd vlimascly pezfie-
masee wonld be comgpromised. Thi & notm lessen the
rube played by dhe alrcrew, only thar intenention and
mitipgtion stestges might Eehigherwithin the system.

Reason’s madel didn’ srop at thesupervisory level
either; the orpanizesion ieself can impact pedor-
mance at 33l fevels, For instance, in tmes of fiscal
austerity, funding is often cur, and s a2 resaly, train-
ing snd fiight time are curtailed. Conscquendy, su-
petvisors are often left with no alteenarive bur to task
*ron-proficienr” avistors with cemplex sasks, N
srprisingly then, in the absence of good CRM wain-
ing, communication and coordinarnion fallures wili
begin zo appear as will a myriad of ocher preceadi-
dons, 2l of which will affect petfutmance and eficle
aitcrew errors, Therefore, it makes sensc that, if the
accident rate is poing o be redueed beyond cutrene
Iovels, invesiigutors and anatyses alike must examine
the scrident sequence in its entirery and cxpand it
beyons the esckpit, Ultitnasely, causal fmetors at all
levels within the organkration tmuss be addressed if
any sccidenr investigacon end preveation systes is
geing to succred.

1o many wiys, Reason's “Swizs cheee™ model of
accident cansation has revolutionized oommon views
of aecidene cansation, Unfortenavely, however, itis
szmply a shensy wich few detatls on how to apply itin
areal-world scuring, [n other words, the theosy never
defines what the “holes in the cheese” really are, ar
leass within the context of cveryday operatians. Uli-
mately, oxe needs 1o know whst these system faiteres
or "holes” are, sa that they can be identificd durning
sccident irwestigaions or bewer yer, detecud and
rarrerted befors an accident ocowrs.



The balance of this paper will atremnps w describe
the “holes in the cheese.” Mowever, zather then ar-
tempt to define the holes nsing esoteric theories with
firtle o no practicel applicsbility, the orignal frzme.
work {cailed the Faxensmy of Unsafé Operationsy was
developed using over 300 Naval aviatorn accidents
ubtained from che U.S. Naval Safory Center (Shappeil
& Wicgmana, [997a). The original taxanomy has
since been refined using input and data-from other
inificary (Li,S. Azsng Safery Center and zhe U,8. Air
Force Safecy Center} and civilian organizations (Na-
tional Transporeeion Safiety Board and the Federal
Aviation Administration). The result was the devel-
opracnt of the Human Pactors Anslysis and Classifis
cution Sysrem (HFACS).

THE HUMAN FACTORS ANALYSIS AND
TLASSIFICATION SYSTEM

Drawing upon Reason’s (1990) eoncept of latest
2nd astive failures, HFACS describes four levels of
failuce: 1) Unsafe Acts, 2) Precanditions for Unmfe
Acts; 3} Unsafe Supervision, and 4) Orgenivarions}
Infinences. A brief deseddption of the misjor compn-
nenw and causal caegorics follows, beginaning with the
Jevel mour clawly ded ta the accident, Le. unsafe aces,

Unsafe Acts

“Fhe unsafe acis of alrerew can be loosely cassified
inro two catepuries: exrors and violacions (Reason,

sheir intended nutcnme. Not surpriting, given the
fact thar hatoan beings by their vy nature make
eernrs, these unsafe aces dominate most sceidess
datzhasss. Viokidons, on the other baad, refer to the
willfid disregzard for the mles and tegulations thac
govern the safery of Bighs. The bune of many organi-
zations, the prediction and prevention of these up-
pallingsnd purely “preventably” unsafz acis, continue
to chude managees and researchers alike.

Still, distinguishing between ervors and violations
does aot provide the level of granudarity required of
most accitdent investigarions. Thercfore, the catego-
sies of errors and violadons were expanded here
{Pigure ). as elsewhere (Rrason, 1990; Rasmussisn,
1982), to include three basic etror vypes (skill-bascil,
decizion, and perceprual) and two forms of viols tiuns
{routine and cxceprional),

Errors

Skill-bascd ereoms. Skill-based bebavior within the
convext of aviation is best described ss “stick-and-
mdder” and other basic Mlight skills that ocour with-
out significant conscinus thought, As a resuly, these
skill-based actions are parvicularly vilnerable o fil-
ures of arenzion and/or memory. Ix facr, atemion
fatiures have been linked o many skili-based errors
such a5 the brealedown in viswal scan patrerns, task
fivation, the inadverzent activation of conzrals, and
the misordering of steps in a procedure, amang others
{Table 1) A classic exarnple is an afrcraft’s crew thas

1999). In genezal, emors the [ or

! so fizated on troubleshooting # burned vy

physical activisies of individuals thar fail to achieve

wasning Fght that they do mor potice their faral

Figure 2. Categones of unsale aols committed by aircrsws.



TABLE 1. Sefecied examplos of Unsale Acts of Piot Cperators {Note: This is not

acampiete Fsting)
ERRORS

Skilk-based Errors

Brcakdown in wisual scun

Paiied %o prioritize atention
Tihverient use of flight controls
Oesittied sep i provedr:
Owmitted checkliat Hism

Poor teckoique

Overcontrotied e uinanit

Declsier Exrors

Impropes procedure
Mixliagmosed omeszsocy

VIOLATIONS
Failed 1o adbere to brizf
Failed to use Bz madar sitimeter
Flew an unauthetized apyrosch
Viclated treining rules
Flew an overagiacssive mansuwes
Puiled o propeely prepere for the fight
Briusfial ussusthorizid flight
Not current/quslifics for he mission
uentivnmlly exceedad the limits of the sircal
Continpad lnwaitindie flight fa VMC
Uranfhorized low-aitisude canyor ruening

WIOnE YOSPORAE (0 CMEFpsasy
Excepded ability
Trapproprizte osevee
Poor docixion
Feeeeptual Evrors (due 1n)
Misjudged distancoeltitade‘airspesd
Spatial dizorientation
Visual ifhusion

descent into the terrain. Perhaps s bivcloser to home,
cansider the hapless soul who locks Bimaclfout of the
car or misses hig exis beeause he was vicher distracred,
ina hurry, o daydreaming, Thiseare hoth aamples
of aneation filures shat commonby occur during
highly ausamatized behavior. Unfortunately, while
at home or dsiving around town these atpention’
memory failures may be frusuating, in the air they
can beconw cemstrophic,

Tn conerast w wtention falures. meswory faitures
oftens appear 1s omitted toems in a checkliss, place
losing, ot forgatten Inteations, For exanaple, most of
us have expericnced going to the sefeigerator only to
Forget what we went foz. Likewise, it Is not diffienl:
o imagine that when under stress during inflight
emergencies, eritical steps in emergency procedures
can be missed. However, even when not parsiculardy
strewsed, individuals have forgotoen to ses the Hlaps on
appraach or lower the landiag gear— ata minimuns,
an embarrassing gaffe,

The shird, and final, type of skill-based errors
identified iz many accident fnvestigations involves
wechsique errers, Regardlnss of one’s training,

experience, and rdusstiona background, the manner
in which ome carries ont a specific sequence of events
may vary gready. Thet is, two pilows with idenriesd
training, Might grades, and experience nmy differ
significantly iz the manner in which they mznenver
their aircraft. While one pilat may fly sincothly with
the grace of 1 soazing cagle, others may fly wish the
darting, rough eransitivns of a sparsow, Nevertheless,
while both may be safe and egually adepear flying, the
zechniques they employ could sez them up for sperific
faifyre modes. In facs, such bechniques aze as much a
factor of innzec abitity and aptitude as they are an
over: expression of ong’s own parsasatity, making
efforss at the prevention and midgation of technigee
errors difficale, at best.

Devisiew errovs. The sevond error form, decision
ezrors, repzesents inventional behavior thar proceeds
as intended, yot the plan proves inadequare or inap-
propriste for the sivuation, Often referred to 2s "hon-
st mistabes,” these unsafe scts rapresent the sciions
o1 inzctions of individuals whose “hearts ote in the
tight place,” but they cither did not have the appro-

prizte knowledps o just simply chose poorly.



Perhaps the most heavily investigaced of all emror
forms, decision errors can be prouped inte three
genersl categories: procedural errors, poor choices,
and problem solving corors (T2ble 1), Procedesal
decision errors {Orasany, 1993), or rule-based mis-
takes, a5 described by Rasmusses {1982), omur duc-
ing highly steuctured tasks of the sorts, if X, then do
Y. Aviation, particufucly within the military and
commercial sectery, by its very nacure is highly screce
weerd, and consequentdy, much of pilot decision
making is proceducal. There are very explicit proce-
dures o be pesformed at viruadly all phases of flight.
Srill, errors can, and ofiza du, pecurwhen a sicuation
is either not recognived or misdiagnosed, amd the
wrong procedute is rpplied. This is particulacly true
when pilots are placed in highly sime-criticsl emer-
gencies like an engine malfoncrion on takeofs.

Howeves, even in aviation, not all sirvations lave
sotresponding procedures to deal with them. There-
fore, many simmations require 2 choice 1o be made
emong multiple response options. Consider the pilo:
flying home zker a long week sway from the family
wha ynexpectedly confrons a fine of thusderstooms
direcdy in his path, He tar: choose m fly 2round the
weather, divert o another ficdd uncil the weather
pusses, or peastmate the weather hoping to guickly
ransition theongh i1, Confronred with sicustions
such as this, cholee degcislon ercoss (Orasasu, 1593),
ot knowledpe-based mistaloes 25 they sse othetwise
known (Razmussen, 1986), may occun. This is par-
ticularly true when there i Inzufflcient experience,
time, or other outside presauses that may preclude
correct decisions. Put simply, sometimes we chose
well, and sometimes we don’t

Finally, there arc aceations when a problem is not
well undestond, and formal procedutes wnd response
eptionsate potsrailable. Itis during these ill-defived
situations that the invention of 2 movel solucion is
meguired. In 2 sense, individusls find themselves
wheie no oiie has been before, and in many waps,
must liverally fly by the sears of their panzs. Individu.
als placed in this sitwation must resort to slow and
efforefisl reasoning processes wheee time & x luxury
rarcly afforded. Noz snrprisingly, while this type of
decision mekiog is note infrequent then other forms,
the relerive proportion of problem-solving erross
vormmitted is markedly higher,

Perccpinid errars. Not nnexpestedly, when oas’s
perception of the world differs from reality, ezross
can, and often do, vecur, Typically, perceptua? eseasa
vceus when sensory iepue s degraded or “unusual,”
ax 18 the e with visoal SHusions and spatial disori-
enationorwhen sircrew simply misfudpe thiaireralt's
altitude, atitide, of aisspeed {Table 1}, Viseal ille-
tions, for example, occur when the brain tdes to "Bl
in the gaps® with whae it feels belongs in a visvally
improverished cnvironment, Jike thar seen at nightor
when flying in adverse wessher. Likewise, spatial
disorienration sccuss when she vestibnles syseem
cannat sesolve one's orientados in space and thexe-
fore mikes 2 “best guess”™ — rypically when visual
{horizop) cucs arc abyent at night or when flying in
adverse weather, Tny eicher cvent, the unsuspecting
individual often i Ieft to make s decision dhet is based
an fanlty informarion and the potentisl for commiz-
tng an crtor ix clevated,

Tt is imporcant to note, howerer, that it is not the
illasion or disorientation that is elssified 952 pereep-
vyal error. Ratiser, it is the pilor’s erroneons response
to the ilhusion or disorientation, For example, many
unsuspecting pilots have experirnced “black-hole™
appeauches, only to fly a perfecdly good sireraft into
the wernsin or water, This continues to vecnr, eves
though it is well known chatflying 4t aight over dark,
fearureless terrsin (e-g., a lake or field devoid of eres),
will produce the ilusion that the zircrafk is actually
higher than ic is. As 2 resale, pilots aze vanght oo rely
on their primary instrements, rather than the outside
world, parriculasly dusiag the approach phase of
flight. Even so, somie piloes @i to monttor their
instruments when flying at night. Tragically, these
aireresy and sthers whe bave becn fooled by illasions
and cther disorigntaring fight regimes ray end up
irvolved in a faral aircvafy accident.

Yiohulons

By definiden, ctrors necur within the rules and
regulations espouned by an organiration; typically
dominating most accident damhuses. In oontess:,
violations represent 2 willful distegard for the rules
and regulecions that goveen safe Hight and, form-
warely, ocour much less frequently since they often
invalve fatalities (Shappell exal., 1999%),



While dicre ase many ways 1o distinguish between
iypes of viclations, two disinct forms hase heen iden-
titier), based on their sriology, that will help the safeey
profissicnal when identifying accidens ceusal fectors,
The £oz, routine violuions, 1end 1o be hablaual by
nacure end often tolerared by governing sudsosity (Rea-
sou, 1920}, Consider, for exarnple, the individusl who
drives consisiently 5-10 mph Bucer than aliowel by law
or someonc who poutinely fies it marginal wether
when aethorized for visual mercorologicel conditions
ondy. Whils both are certinly agrinst the goverming
regulations, many others do the sasme ting, Fusther-
more, individuals who drive 64 mph in 2 55 mph zone,
glmosr always drive 84 in a 55 soph zone. Thao i, they
*roudnely” violaze the speed limit. The sarme can sypi-
cally be said of the pilot who soutindy Bis inte -
ginad swesrhee.

What makes mattees worsg, these violatons {com-
monly refrrred o av "bending” the sules) v often
tolaated and, in effcs; sancricned by supervisory au-

rity (i.e., you're not likely to get 2 traffic citation:
untilyon exceed the posted speed Hadeby more than 10
mph}. IF, bowever, the local auchozities sarted handing
oureaffic ciracione for excending the sperd limicen the
highway by 9 mph or lss (3 & afien dane on military
ingtaliations), then itisless likely thar individuals would
viekite the tuks, Therchore, by definidon, if 2 routine
violation is identified. one must Jock farther up the
supsrvisery chain o identdfy those individoals in sy~
thosity wha are not enforcing the rlcs.

On dhe other hand, unlike routine viokadons, excep-
tonil violations appesr ax bmlated departures from
ausharity, not secessarily indicegve of' individnal’s typz—
caf behavier pattern nor condoned by

{Reason, 1990}, For example, an isoleved instance of
driving 105 mph in a 55 mph zone s considered an
excepuional violadon. Likewise, Bying uadera biidge or
eagaping in other prohibitod mancwiers, lke lowleve
Ganyen ranning, would constiute an cxecprional viola-
tiun. Howeyes, it is impormnt so note thaz, while mest
exceptional vinladons are appelling, therare nareonsicl-
ered "oxceprional” breause of their exmeme narore.

Russhr, they are considered excrptional because they are
acither ypical of the individual por condoned by au-
chorizy. Still, what rmakes exceprional violations par-
deuludy difficulk for any unganzzstion w deal with is
chat they are not indicative of an individual s behavioral
repentoiss and, as such, ae paresbrly ol o
presiict. Tn fact, when individuals are confronted with
evidenee of their dreadful bebavior and asked 1o
explain it, they are often lefi with lirde explunacion.
Indeed, those individuals who survived such excir-
sions from the norm dearly knew thar, if caught, dire
conszquences wordd fallaw, 51l dmf}-ing alt logic,
many otherwise mude citivens have been down chis
potemsially magic road.

Preconditions for Unsafe Acts

Argushly, the uasafe acts of pilots caz be direcily
linked to neasty 80 % ofall avkation sccidents. However,
simply focusing on unsafeacts is ke focnsing on = fover
withent underssanding the nnderying disezse cansing
it. Thos, investigerors st dig desper into why cthe
unsafe acts zook place. Asa frer srep, swo major subdic
visions of unsefe aircrew conditions wese developed:
sebstandand conditions of opentors and the subscan-
dand practices ey coanmi (Figune 3).
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Figure 3. Categerizs of precondifions of unsafe acts.



Subarandard Conditlans of Operazarx

Addwerse memal siater. Seing preparsd mencolly i
criieal in nearly evecy endervnr, but pernaps even
moze s i aviudon, As such, the cutiegory of Advesse
Mentr! Seatcawas crcated t5 aecoum: for those mensal
vonditions thae effect performanee {Teble 2}, Prined-
pal amsong chiese are the loss of sitwational awatencss,
vagk fixndon, distraction, and mered faripne die
sleep’ Joss. of other 5t rs. Al included- i chis
aeanry are personelity caits and pernicious at.
suddexsuclias weercuntidence, complacenay, snd mis-
placed motivastion. '

Prediceably, if an indlvidog is menrally tined for
whisherver reanon; the bikelihood incoexs= thatansig
will socur. In uisimiler feshion; averconfidence and
nrher pernicious atiindes such @8 servgance and
impubivicy will inflaesice the likelibood thata iels-
conwill be conuniviad, Clearly thew, wuy lramework
of himan error nriust kocount for precaiscing adverse
wenlal siaies by the causal chixin of events,

Edverse physielogival stater, The second catepory,
adwerse physiclogieal seates, refers bothoss merdical ne
physiclogical conditions that preclude safe opers-
dons (Tahk 2): Parslestiely imporcant toaviation are
such conditions as visal ilusivng ind spatisl disari-
entztion as desceibed eatlier, a5 well ws phyics! fae
tigew, and the myriad of pharmacol ogical snd medies?
abnoemalitics known 't affezt pecformance.

The cffecis of visral illnsinns and aparial disorien-
raticn acewell knowi te most uviutuis, Huwever levs
well known o eviarass, and ofton overdosked are ehe
effocts i vuikpin pecfurmazce of simply being il
Neardy all of uy have gone w0 wock ill, dosed with
vver-the-counter medications, 218 have geremliy
perfarmed well, Consider bowever, the. pily suiler-
ing from the comman head enld. UInfaetimarchs,
mast aviatars view o head cold ar oaly 3 miner
inconvenicace: thax can e essily semedicd isirg
wershe commrecantibistamines scetasinophen. and
pther non-prescripdon pharmaceuticals, Tnfaet, when

TABLE 2: 3elacled wxamplas ¢f Unsals Alorew Conditiore (Note: This I nit e

cornplely lsing)

MURITANDARD CONDITIONS OF OPERATORS SURSTANDARD PRACYICE GF UPERA T4 MY

Adverse Meutbal Slufes
Chuapelaed sieeation

Crew Resource Monagement
Failed to i up

Camplagensy Failed 1o comirimicaielsnondinake
Distrectinn Failed (o conduct adeguate Teief
Menta) baegic Faiked b 3s all wilable revcurces
Cret-home-iti Faiturz of leadership
Hazie Misinserpectation o 2% calke
Loma of sitintional Reerincs; Pervaul Readiness
Muphaced motivation Exenssive physizal raining
Task swsalion Seil-malicaing

Adverse Physiolviol States Violathon of e rest rourremsnt
Impaired chestolozion! sioe Violation of hotte-rs.throtite reqaieiiicnl
Medice! Hincss
Phyxningical in-apacitation
Physical Futige:

Physlval/iVesstad 1 $mitstion
Tnsufficion reactiss taie
Vigual tisatation
Incompaiible imeldzeuce’aptinde
Inzompanitis physicel capability

~



confronszd with = stuffy nosc, avizrors rypicilly arc
waly concoriest with she oo of 3 paindul ainu
black ar cabin altitude changes. Then zgain, it it nnt
the overc symptoms thar local Mighe susgeens are
canczimed with, Rather, izis the accompanying inocr
ez infection and the increased iilezlizoad of spatial
disnsientedon when entetlog instoutisest el
logical conditlons that is alarming - not co mention
tiz sidzecllécts of mihinzmine, fadpue, and deep
loss an pilot decisian-malking. Therefare, it is ineym-
beatupon any sifety professional re acoountior these
sometimat syhitte mieclical condizions within thecansal
chain of events.

PhysicalMenaed Limisasions. The chivd, and final,
substnodurd condition fnvolves individas! pixvmnh
mencal Simitalions {Table 2). Specifically, this ca
egory refers o those inssances when mbudon reguive-
meits sxceed the capabilitics of ihe ladividual s i
contale. Por cxample, the hnman viswal syscem s
severely lioived av nights yer like doiving © car,
drivers do not nacessarily slow down or cabe addi-
tonil precautions, 1 aviatiun, while slowing down
isn’s slwaysan option, prying additicaal a:mmian e
busic Hight instraments and Incressing ane's wipi.
lanser will sften increase the safety mergin. Undortu-
narcly, when precautionzce nor taken, the manlrean
be catastraphoc, as pilots will vftzn il to sce other
alreraft, obstacles, ar power fines duc w the sise or
contrast of the vl in the vivaal fodd.

Similerly, therz are ocoasinng when the time oo
yuired to womplete a tack or mineuver exceeds an
individial's eaparcity. Individuals vary widely in their
shility 1o procees and respond to infermation, Nev-
ertheless, pood pilots are typically powed for ther
abilizy vo respond quiddy and ascurseely, Tt is well
documented, howeves, e i individuds are 5e-
qutleed o respond quickly e, fean rime feavailable
covomiderwll the possibilities or choices tharoughlyl,
the prnbah}xfynf makistg an creor goes ap merbedly.
Cunseyuently, it should be no surprise that when
faced with the need for rapid provessing and peacticn
Times, 25 is the cas2 In most aviation emergendes, all
forms of coror would be exacerbaead,

In addhtion to the basic scrsory and infornatinn
provsiiag Biucions described above, there are oz
lease wa addifonal fnsrances of physicallmennl
limivations thaz need w be addressed. albelt thay aze
abcis owerlocked by mostsafery professionads. These
linlivrs invobr individeals who simply arc noz

compatitle with aviation, because they ate cicher

i

ursuirod physically or do not poswes theaptitude e
thy, Fur sxumaple, vome individualssinply don'z have
the phiysical strengtht to operste in the porentially
high-G environmenr of avizzion, or for antiwepo-
wetnic: seasons, simply bave difficaliy ceaching the
coattols, In other wotds, cockpits heve tradicionally
sk beew dexigned wid i shupex, xiees, and physical
ghilidics in mind, Lilcwise, not everyane hax the
menz! ability or apticuds for dying airort, Juss 25
nnt il of us can be onneert pianists or NTL finchack-
£F5, BT CVEIFONS hee the Innsre abilicy 10 pllot an
sirezaft ~ 2 vocatian chat requirss the suigue akility
to malcs decislons qnicﬂx and respond securately in
life dirsatening sstaticns The diffadi task for the
safery professdonal i identfring whetheraptinide mighe
fxzv: semtributed tw the sident causal sequence.

Substazlard Prwtives ol Opemtoms.

Clearlythen, pumetonssubstandac vondivions of
vpemors cin. snd do, load o the commission of
ansafe icts. Meverthela, there afe. 2 numbser of
things thar we do o ovreelvas chas e up thee
swbstandard conditions. Generally spraking, che s ub-
standard practices af opetaines can he summed up in
iwo uw’gurlm& KW Jourie Illn’]’ﬂm:mmt md
persenst readiness,

Crew Rerourse Mitmanagsments, Good communi-
exrion skills and team enordinatinn have been the
manirs of induserialiorgrntzarinnal end personnel
peychology fur decades. Not swaprising then, crew
resovsce manzoement hes baen s comnersbone of avis-
tion for the lust few decudss {Heltmreich 8 Foushee,
1993}, As 2 result, the category of crew revonrer
susitsnagement vas creared © scopum For occur-
rencevof poor esordination amang persar 24, Within
the convexr of aviadon, thisincudes coordination both
within and betwoen aincaaft with air tuffls cosol
facilicies and malnzenance corrrol, as well aswith facil-
ity and other suppueit proeanel 23 pevenasy, Bur wis
crew coprdination docs nor stop with the airerew in
fghe, Leabso incduiles wondination bebore and aftor the
flight with the bricFand dechrief of the aircrew.

icis noc difficulr w savision & scenario where the
lac% of crew toordimathon has led 1o confusion asd
poor decision mu:::g 11 the cockpit, reaulting in an
arcident. In faoy, svisien soadent dscsbases are
replete with instances of poar cnardinstnn amang
siraew, Coe of the more magic examples wae the
erask of o civilian airliner ot night in the Floica
Svaghdes in 1573 o the crew was dusily wying w



troubleshont what swunied w s burntout dizates
light, Usdortunatelp, 3o one in the cockpit was moni-
toring the s inczaft’s eltitude as the alinde hold was
inmbvertentdy disconnected. Tdeally, the cow would
herve coardinated 1he trouble-ghootng task enswrivg
Tha at least ot erewrncmher was swsitoring basic
flight iosuumeass and “Hylag™ the airerh, Tragi-
cally, this was not the vage, ux dhey emared a slow,
unreoopnized, dexcent ima the everglades esuliing
in niraerous fatalicie,

Parzonsl Roadinen In aviation, o: for thut maser
in any oocupaiional serring, nedividuals aoc sxpestad
10 show up far work seady v periomm ot oprimal
tevels. Nevexchelers, in avlatipn a3 in other profes-
sians, personzt readiness Fibures ocmur whes indi-
viduals fail to prepars physenily or mentally foa duiy.
For instance, violatious of crew rest requirements,
buwde-to-brief miles, and scifbmedicating all will uf-
Feet performance on thy job and ese pertionlarly
dacrimental in the sireesf Tt is not baod 1w ioagine
that, when individuals violarz erew rest roquizements,
they run the tisk of mearl Giigue ol uiher adverse
mental ytstes, which widmardly lead o ez and
oz dents. Nesz however, ihat violations dhar affert
peouns! readiness are not cosmtidered "wasabe win
vielation” since thep iypivally do net bappen i rhe
ouckpit, ner xee they nocessarily acuve filures with
dircet and immelige consequenees.

S1ill, nar al! prrcnsl readiness Rl weerase
resuht of violuliuns of gaverning ritles of segulations.
Far example, ronning 10 mile bdfurz pilodng an
aircrafy way noc be against any existing rqulations,
yer it may imgpair the physice! and mental capabilivies
wfthe individaa! eroughto degruds performenceand
elizit ungafeacts, Likewise, therraditional “eandy bar
and coke” Junch of the modlan businessman ey
souzd good buc may nor be sofficient o weiain

petfarmance o tle dgorous snvironment of aviae-
vion. Whils thera may 50 no cules governing such
hebaviar, pilils must uze good judgment wher de-
ciding whether shey are "7 so By e wirenait

Ussafs Supervision

Reeall that in aiditian te thoae causal facross
assoziared with the pilot/operato:, Bewon (1990}
trwond the cansul chain of evenschack op the supervie
sory chain of cempmand. As such, we heve identifed
four wuegorics of wnwde supevision: inadeguare
supervition, plansed insppropriste operations, fak
ure to cozect A knewn problem, and mpervisory
vislisions (Figues 4} Each is descrised bricfly below,

Juadoquaie Suprrvision, The vals of any supenisor
is ¢ provide cw vppottunizy  meeced. To do chis,
the supervisor, no maties 55 what leve!l of operetion,
rausc provide guidance, maining opporamitiss, Jads
crvhip, and motivation, s well a8 the prover role
model w be emulared. Unfortunatedy, this s oot
always the vavs. For examplz, it Is not diffienh 10
cunceive of a duzation where sdequate soew resource
mamagetuent trainiog was either not previded, or the
opporwaity ks attend such paining was noraitorded
w = purticalar cirgrew member. Conceivably, abscrew
ooordinaden skilis woull becompromised and ifthe
ircraft were put Into as edverse sitnavica {an muer-
gency for instance), the risk of 13 entor being anen-
mimed wold be exaccrhared and the puneniial foran
acsident would increass markediy,

I asimilar vein, sound proftssional puidance gaid
ovenighe B an esend ingredient of any successful
arzaniration, While cuspowsring individuals 1o make
decasions and, funcdon independendy is ceriinly
eventiil, this does avt divorce the supervisor far
ascouncability. The kel of gridance and ovessight

Figure 3. Cateqonss 0f UNSaie Eumn o,
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bas proven to be the beeeding ground for many of the
violstions thac have crepe lowy dae cuckipin. As such,
ary themough inressdgarion of accidene causal faetar
musscossider therole supervidon plups {i.e., whether
the sipervisior was inippropriars or did her oceur at
al') in the penesis of 2umen error (Fabla 33,

Tianped Taappraprivte Qperstions, Cl-‘-:amnaﬁy
the ppemdnad tempo and/or the scheduling of air-
crew is such that bisdividuals ase punat uiseceptable
eisk, crew rest Is jeopardized. and ultimately perfor-
neiiee b sdveraly slficced. Such operations, hough
erpuakly unaveidable during emergeucies, ate nnace
septable during sommal cperations. Thexefore, the
secnrid candgary of wns i suporvision, planned inap-
pruptinis upesativns. was cosited to aceount fos thes:
fatlures {Table 3).

Talke, bor eximple, the fssue of improper crew
pairing. It is well known that whea very ssaior,
dicmmrisl cuprains are pmrcd with very firnine, weak
compilots, communication and cocadisation prob-
lemzace Kok v neanre, Commuanly roferrsd 1o as the
tsanswcockpis duthoicy gradizon such omdisions
likely conrribuied ro the teapic crarh of 2 comnzreial
wickiner {nto the Potomac River ousside of Washing-
ton, TIC, in January of 1982 ONTSR, 1982, Tn that
zucident, the coprin of the siccaf repearadly re-
huffed the first eficer when the latter indicated thux
the engiae [nsrruments dld pot appesr mormsl. Un-
daunted, the capuain continwed = fival taksvdl inicing

eonditicns with less thea adequare takenf¥ thrus.
"Vl abvralt stalled wed plasncoeed iono cheicy siver,
killing the crow and many of the passengees,

C!mdv 1he capeiin and orew were Bald aceount:
able. They cied in the aceident and cannnt shed Light
on cousations buz, whae wis the réle of the sopervi-
sy chain? Perhaps crew paitiing was cyually eepone
sibie. Although not spm‘i«:a)lr addrcased in the seport,
such iawser we cleady worth axplodng in many sog-
dents. Tn faer, in thar partienbar ascidene, soveral
other training and manning issuss wire identified.

Faxilrr to Carrect a.Kavoron Prodiem, ‘1he third
cawegecy of knovwn unesfe supervision, Failed 1c Coe-
ozct 2 Koown Proble, sefers tuthoss imsomns when
defidencics smang individue's, cquipmene, sraining
ur other selaed wdéty wrems sre “known” f.fx:
supervisnr, yet are allowed 1 enptinge masharcd
Clabe 3). Por eassuple, it i not uncouimon for
accldontirvesrigatars to interview the pilot’s fiiends,
wllougiies, and supecvivors after a Savad erash onfy o
find out shar they “knew it world happen o bim
some day.” [F the supervisor knew thar a pilar was
izcapable of Aying safely, and allowed the flight
anyway, he cladrly did shepilar na favars, The filee
o corssctthebehavior, sidher thoough recusedial train-
ingar, ¥ necescary, mmoval from Bight seatus, cacan-
cladlysigad the px!m sdeath warmint- notomension
char of arhera whn misy Rave hres an Beand.

TABLE 3. Selnatad axamyples o° Unsafe Bupeyvisicn (Note: This is not a corpiele bsfing)

Inndequatt Supervision,
Faijed » provede guidaore
Failed 1o provide gperaional docwrine
Faiied io provids overdgin
Failed ty provids training
Failed 1o frack qppmirizabnes

Failedd to back pesformeen:

FPlamned Inappropriste Opcrations
Failzd b pravids coovest dsta
Failed U provids sbeaquate breief dme
Tapoaper mwming
Missior not in
Provided inaduguats opparriily or crew wevd

awrordance with relesregulotions

Yallead o Corrwit a Kucves Proldem
Failed to Jonvet documery ta arror
Failzd 1 identify 2n ob-r gk avistor
Faild o ivibiate cormestive acrian,
Faitzd to report uesate teodencics

Supervisory Violstiom
Authwrdzed unnecessary azaed
Friled fo mvbaree pobes and regoletivig
Autiwrized viensd ili=d vrew for flight




Likewise, the faifun: to consisently eomrece or disci-
pline mappmp:b:g behaviar sertatnly fostess an nnsafe
umm;lmm and promotes the violation of rules, Avis-
oz hisvory i rich with by reports of aviators whi il
hair-reising stoties of dhels ploits and b
Jow-tevel fighss (she infamous *been there, &mgtha:")
Whi ieenmmauungmwmc, they often serve to promal-
gare a petsrption of telaance and “one-up-manship™
nntil one dey someone fies the low alritude flighe record
of ground-evel! Tadeed, the fifure 1o repors these
unsfe tendencies and initisie cotrective aciions i yet
another exampleofthe fiilureto comrest kiown problems.

Supervirory Violstions. Supersisoryviolations, on the
other hand, are sessrved for thote Instances whes oxist-
ing rules and regulations are willfully disregarded by
supervisors {Table 3). Although anguubly mre, supervi-
sors have been known occasionslly to violawe the rules
and doctrine when managing their assers. For insnce,
there bave besn occasions when individwels weree
permiivesd $6 operate an aircreft without carsens guali-
fcations ot Hoense. Likewise, ir can be argued that
filing toenforexisting relesand seguladionsos flaumt-
iny suthority are also violations at the supervisory Jevdl,
While mre and posibly difficuly o cull onc. such
pracdices ares fugrane vinkation of the rubex and invari-
ably sex the stge for the magic sequence of events thet
predicrably follow.

uum

Onoizadonal Influences

As noted previowsly, fallible decisions of upper-leved
musagement diccetly affect supervisory pricticss, as
wrell as the conditinns and acrions of operatore. Unfoe-
tunascly, these organkhational errors ofeen go unnoticed
by safecy professionals, dus in Jarge pare ro the lack of
clewt framework from which mw investigate them, Gen-
erailyspeaking, the moscchusive of lxvents failures rovolre
around isnes relaved @ resource management, prgani-
sxrjonal climage, and opeaatinnal processes, as deotailed

below in Figuare 5.

Resostrer Manageneens, This camgory encompasses
the realm of corporate-level decition making regard-
ing the allocation and maintenance of organizational
agsers such as hunvan resources (pesennel), monetasy
assets, and equipmenc'facilitics {Table 4), Generally,
corporate dicisivns abous how such resources should
ke managed center around rwn distincr ohjestives -
the goad of safety and che goal of on-time, cost-
effective operations. Iss times of prosperity, both
ubjectives can be casily balanced and sadisfied in full
However, a5 we mentioncd carlier, there may wlso be
dmes of fiscal ansterity thar demand some give and
take hetween the two. Unformmarcly, history rells us
thse safety is often the laser in such bartes and. as
sorne can attest 16 very well, safety and maining are
often the £t to be wut in orgenizations having
fingneial difficulsivs, I cuchacks in such areas are too
severe, flight proficiency may suffer, and the best
pilots may lesve the organi 1 for g

Exeessive cont—ummg could alsa result in mdzxud
funding for new equipment or may [ead ro the pur-
chase of cijuipmens that Is sub oprima! aad insd-
equatcly designed for the type of operazions flowo by
the enmpany. Ocher trickie-down effects inchule
penrly maintained cquipment and workspaces, and
the failure 1o correct known design flaws in existing

equipmeat, The sesuir is a scenarlo fovolving unsea-
soned, less-shilled pilots flying old and poodly main-
zained aircraft under the least desirable conditions
and schedules. The ramifications for aviezion sfery
ate not hand to imagine.

Cématr. Orgapizational Clizmare refers 1o 2 broad
class of organizationul varisbles thar influence worker
perfarmance. FPoreafly, it was defined a5 the
*sitnationally based consisteniies in the organizadon’s
srestment of individuals® {Jones, 1988). In general,
hawever, arpanizasional climate can he viewed as the
working atmosphere within che organization. One
wlltale sign of an nrganization’s climase is i ssrumnre,

Figure &. Organizations! faclors Ifuencing acsldenis.
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TABLE 4. Sslactec sxampias of Organizationzl Influences (Note: Ths s nst

4 complete ko)

Resource’Acquisition Management
Fweem Resowrses
Sebection
Staffengmanaing
Trainiag
L‘!mn‘:!'m}‘lhm!gul FEROITLES
Excrssive cust cutting
Lack of Yimding
Equipmentifacility razcurces
oot design
Purchnsing of unsiteble equipmert
Orpanizational Climate
Structre
Chain-ofcornsasd
Delegariing uf sulkoiity
Comrrurication
Formal sccountebitity for sctions
Policies
Firing and fizing
Prometion
Dnsps and alenbiol
Culture
Norens and rsles
Valuey and hedicfe
Orpagizarional justice

Orgauizativoal Process
Qpczalitns
Cprezonal fempo
Time pressunz
Praducsion quota
incentives
Measurestientappesisal
Schedules
Defictent planning
Procethass
Srandards
Clesrly defined objrctives
Ducumentation
Inskushions
Oversipht
Rigk mmaragernent
Safety progroms
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a5 refieceed in the chein-nfeommand, d:%«:g;it]on of
authority and respousibility, communication chan-
nels, and formal accountabilizy for actions (Table 4).
Just Jike in the cockpit, commuaication and coordi-
natien are viul within an organiarion. i manage-
ment and seaff within sn organizacon aze not
communicating, or if no one knows who is in charge,
organizstional sfecy clearly suffers and accidests do
happen (Muchinsky, 1997),

An orginbarion’s policies and cultnre ace glso
good indicavors of irs climate. Polivies are officie
guidelines that direct managemend's decisions sbout
such things as hiring and firing, promotion, teten-
ton, raiavs, sick leave, drugs and alcohol, oventime,
aecident investigations, and the use of safety equip-
meat. Onloure, on che orher hand, refers o the
anefficial or anspoken rules, values, attitudes, be-
BHefx, and castoms of an organkeadon. Culture is “the
way things reaily gre done around hese "

Whea pnlicies are ill-defined, adversstial, or con-
flicring, or when they aze supplanted by unofficial
rules and values, confusion abounds within the orga-
nizgtion. Inderd, there sre some corporavs managers
who are quick to give "lip service® to official safery
polivies while in & public foram, but then aveduok
such policits when operating behind the soones.
Howevez, the Third Law of Thetmodynamics tells us
that, “order and harmony cunnot be produced by
such checs and disharmony”™. Safety i bound
snffer under such conditnns,

Operationa! Process. This categvy refiors 7o cotporate
decisions and rules chat govern the cvesyday activities
within an organiration, Including the sseblichment
anid vse of srndundized operating procedures and for-
mal mthods foe main tainiogcheckeand belsncos {over-
sight) between the worldforce and managemsar For
example, such fictors as opentional tempo, time pres-
sunes, incencve systeens, and work schedules are a))
factors that czn adversely affece safery (Table 4). As
stated earlier, there may biinstanoes whesn Buss within
thie upper echelon of an nrgantradion determine thar it
s necessary to incrense the operasional tempo to 3 poing
thar owsexiends 2 sugwrvisor's seaffing copabilizies.
Thetefore, 3 suprrvisor fay resort o the use of inad-
equatescheduling procedires thac jecpardise crew rot
and produce sub optizal cew paitings, putting airerrw
sk an inercased fisk of 3 mishap, However, organiza-
tions should have official procedurss in place to
address such comtingencies as well as oversighe pto-
grams to moxnieol such risks.
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Regreteably, notall orgenizations have thess pio-
vecuzes nor do thoy engage i an active process of
monitering airgrew corors and human fcror prob-
lexsx via anomymeus reporsing systems and safery
andits, Ag such, supervisors and manzgers sre ofren
unaware of the probiems hefore an accident oncurs.
Indesd, it has been said thar “an socident is ane
incideit to many” {Reinhart, 1596), ftis incumben:
upot any erganization w fervently sesk out the *holas
in the cheese” end plug them up, before they creac 2
vindow of epportunity for catastrophe to stike,

CONCLUSION

It is our botief that the Hurmmn Factors Anatysis
and Clasification Sysiem (HFACS) framework
bridges the gap berween theory and practice by piro-
viding Investigacors with a comprehensive, waer-
{rendly tool for idencifying and chassifying e human
causer of aviation secidents. The system, shick is
basel wpon Reasor’s (1590} model of lacens and
active friluses (Sheppell & Wiegmana, 19972), en-
eompesses all aspeces of husmian enor, including the
conditions of operators and viganizational failure,
Still, HFACS and any other framework anly contaib-
uszs to an zready burgeoning bist of human etror
raxonomics if it does not prove useful in the cpesa-
tionad serting: In these regards, HEACS bas recently
been eployed by the L5, Navy, Marine Coeps,
Arony, Atz Force, and Coust Cuard for use in aviazion
accidens investigation and anslysis. To date, HFACS
has been applied 1o the analysis ot human ficzors dace
from approzimatsly 1,000 military aviation acci-
dencs. Throughoue this prooeas, the eeliabiline awd
contenevalidicy of HEACS hasbeen reprasedly tested
and demonsetased {Shappell & Wicgmana, 19572).

Given that aceident databases cxn be relisbly ana.
lyzed using FPACS, the next logleal question is
whether anything unique wilf be idemified. Eady
indications withim the military enggest ther the
HEACS framework has been instrumenral in che
identification and znalysix of global human faczors
ssfety issues (eg., trends in aircrew proficiency;
Shappell, ez al., 1999), specific aceident types {r.z,,
controlled flight into terrain, CFIT; Shappell &
Wiegmann, 1997b), and human factars problems
stuch 2s CRM fuibures (Wicgniann & Shappell, 199%).
Consequency; the systemazic 2pplication of HEACS
to the analysis of buman factors accident data has
afforded the U.S. Navy/Merine Corps (for which the



ariginal taxonemy was developed) the ability o da-
velnp objective, datz-drives intervention steategies,
1 2 sense, HFACS has Muminated those seeas sipe
for inzecvention rather than relving on individes]
tesearch imtetests fot necessarily tied to saving fives
or preversting sircralt losges,

Addirionally, che HFACS framewnrk and the in-
sights gleaned from daabase analyses heve been used
1o develop innovative accident investigazion meth-
ods ehachave enhanced both the quaatity and qualisy
of the human facrors informarion gadhered during
sceidenit iavessigations, However, aotonly are safety
professionals beteer suited s examine human errorin
the field but, using HEACS, they can row track these
arezs {the hples in the cheere) vesponsible for the
zecidents aswall, Only sow is it possibie wo track the
success o7 failure of specific intrventon programs
designed ro reduce specific types of buman error and
subsequent aviation accidents. In so doing, rescarch
investments and sufecy progrime can be sither rexd-
justed or reinforced to meet the changing nceds of
aviation safeey.

Recently, these accidene analysis and investigative
sechniques, developed and proven in the military,
have been applicd to the analysis and invesdgztion of
U.S. civil aviation accidents (Shappell & Wiegmaan,
1999}, Specificelly, the HEACS framewnrk is cueee
rently being used to systematically analyze both com-
nercizt and General Aviatonscaidentdam 1o explore
the undeelying huswmn facton problems associaeed
with these events. The fremework is alzo being em-
ployed to devedop imprved methods and sechniques
for inveerigating buman factots issues during actual
divilaviation accident investigations by Bedeeut Avia-
ton Adwministration and Nasional Transportation
Safery Board officials. Inisial results of this project
hare begun to highlight human facton arcas in need
uf farther sfety 1esesrch. In addidos, like cheir
military eoutsterpasts, it i andcipated that HFACS
will provide the fundamenead information wd wols
aceded £ develop & more effective and accessible
hursan factors accidens database for civil aviation.

Io summary, the developmeny of the HFACS
fremewerk haz praven 1o be a valuable Beststep in the
establishment of 2 !nrg:l' military and civil avigzicn
salety program, The ultimate goal of this, and any
orher, safery propram is to redues the avistion sesident
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FOREWORD

Historical background

Standards and Recommended Practices for Aircraft Accident
Inquiries were first adopted by the Council on 11 April 1951
pursuant to Article 37 of the Convention on International Civil
Aviation (Chicago, 1944) and were designated as Annex 13 to
the Convention. The Standards and Recommended Practices
were based on recommendations of the Accident Investigation
Division at its First Session in February 1946 which were
further developed at the Second Session of the Division in
February 1947.

The Fourteenth Session of the Assembly (Rome, August—
September 1962) considered the subject of aircraft accident
investigation and adopted Resolutions A14-22 and A14-27,
Appendix P.* The first of these:

1) directed “the Council to:

“a) study the possibility of initiating a uniform procedure
to be used by States to make available promptly the
reports of aircraft accident investigations and
inquiries, particularly when related to large modemn
transport aircraft, so that the dissemination of such
reports by all Contracting States may be improved;

study whether it is practicable to establish procedures
by which the State of Manufacture or the State that
first certificated the aircraft type, would, in appro-
priate cases and upon invitation, make available
competent experts for advice or consultation in the
investigation of accidents, and in the light of the
results of such study:

“b)

“i) determine the most practicable means of ensuring
that the fullest possible advantage will be taken of
the specialized knowledge of such experts and
notify all Contracting States accordingly, and

urge all Contracting States to co-operate in the use
of such experts so as to contribute to the safety of
air navigation;”

“ii)

and

* The Fifteenth Session of the Assembly (Montreal, June-July 1965)
subsequently adopted Resolution A15-8, Appendix P, which consoli-
dated and superseded resolving clause 2 of Resolution A14-22 and
Resolution A14-27, Appendix P.

ANNEX 13

)

2) urged “all Contracting States to provide timely notifi-
cation of aircraft accidents, especially those involving
large modern transport aircraft, to the State of Manu-
facture or the State that first certificated the aircraft
type, whenever it is considered that such action would
be appropriate.”

In addition, by Resolution A14-27, Appendix P, the
Assembly resolved that, “in respect of accident investigation,
that it is of great importance for the general improvement of
the safety of air navigation that, to the greatest practicable
extent, a Contracting State in which an accident has occurred
involving aircraft other than of its manufacture communicate
to the State of Manufacture as soon as possible any pertinent
information which results from the inquiry and which may
reflect on the airworthiness of the aircraft type or its equip-
ment, or which might be used to effect improvement in
safety.”

Table A shows the origin of subsequent amendments
together with a list of the principal subjects involved and the
dates on which the Annex and the amendments were adopted
by the Council, when they became effective and when they
became applicable.

Applicability

While the Annex has been adopted pursuant to the provisions
of Article 37 of the Convention, Aircraft Accident Inquiry is
itself the subject of Article 26 of the Convention. This Article
imposes an obligation on the State in which the aircraft
accident occurs to institute an inquiry in certain circumstances
and, as far as its laws permit, to conduct the inquiry in
accordance with ICAO procedure. However, Article 26 does
not preclude the taking of further action in the field of aircraft
accident investigation and the procedures set forth in this
Annex are not limited solely to an inquiry instituted under the
requirements of Article 26, but under prescribed circumstances
apply in the event of an inquiry into any “aircraft accident”
within the terms of the definition herein. In order to maintain
the correct relationship between the provisions of Article 26
and those of the Annex, the following principles have been
observed:

a) Article 37 of the Convention is the Controlling Article
in the development of an Aircraft Accident Inquiry
Annex, but nothing in the Annex must contravene the
express terms of Article 26, or any other Article of the
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Convention, nor should it contain any provision which
would do violence to the spirit and intent of the
Convention.

Subject to a) the Annex may deal with any relevant
matter whether or not expressly dealt with by Article 26
or by any other Article of the Convention. For instance
it is not a contravention of the Convention for the
Annex to deal with the rights or obligations of States
other than the State of Registry and the State in which
the accident occurred; similarly the Annex may deal
with the privileges to be accorded to observers entitled
by Article 26 to be “present” at the inquiry. These are
matters upon which Article 26 is silent. The Annex may
also deal with accidents of a kind which do not fall
within the provisions of Article 26.

b

~

Relationship between Annex 13
and Article 26 of the Convention

In order to clarify the relationship between the provisions of
Article 26 and those of the present Annex the Council, at the
20th meeting of its Twelfth Session on 13 April 1951, adopted
the following additional resolution:

“Whereas Article 26 of the Convention provides that a
State in which an accident to an aircraft occurs within the
terms of the Article, ‘will institute an inquiry into the
circumstances of the accident in accordance, in so far as
its laws permit, with the procedure which may be
recommended by the. International Civil Aviation
Organization’; and -

“Whereas the Council, at the 18th meeting of its Twelfth
Session on 11 April 1951, adopted Annex 13 on Aircraft
Accident Inquiry;

“The Council recommends the Standards and Rec-
ommended Practices for Aircraft Accident Inquiry con-
tained in Annex 13 to the Convention, as the procedure to
be followed by Contracting States for inquiries into
accidents involving death or serious injury and instituted
in accordance with the provisions of Article 26;

“It being understood:

“1) that States may in accordance with Article 38
of the Convention, deviate from any provision of
Annex 13, except that, with respect to accidents
covered by terms of Article 26 of the Convention
and pursuant to this Article, ‘the State in which the
accident occurs will institute an inquiry’, ‘the State
in which the aircraft is registered shall be given the
opportunity to appoint observers to be present at the
inquiry’ and ‘the State holding the inquiry shall
communicate the report and findings in the matter to
that State’; and

that the procedure here recommended is not appli-
cable when an accident to an aircraft not involving

“2)
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death or serious injury ‘indicates serious technical
defect in the aircraft or air navigation facilities’, in
which cases and until ICAO recommends a pro-
cedure to this effect, the inquiry shall be conducted
in accordance with the national procedure of the
State concerned, subject to the obligations deriving
from the provisions of Article 26.”

The accredited representative and the advisers referred to
in the Annex together comprise the observers that are given
the right to be present at an inquiry under Article 26.

Action by Contracting States

Notification of differences. The attention of Contracting States
is drawn to the obligation imposed by Article 38 of the
Convention by which Contracting States are required to notify
the Organization of any differences between their national
regulations and practices and the International Standards
contained in this Annex and any amendments thereto.s
Contracting States are invited to extend such notification to
any differences from the Recommended Practices contained in
this Annex and any amendments thereto, when the notification
of such differences is important for the safety of air navi-
gation. Further, Contracting States are invited to keep the
Organization currently informed of any differences which may
subsequently occur, or of the withdrawal of any differences
previously notified. A specific request for notification of
differences will be sent to Contracting States immediately
after the adoption of each amendment to this Annex.

Attention of States is also drawn to the provisions of
Annex 15 related to the publication of differences between
their national regulations and practices and the related ICAO
Standards and Recommended Practices through the Aero-
nautical Information Service, in addition to the obligation of
States under Article 38 of the Convention.

Use of the text of the Annex in national regulations. The
Council, on 13 April 1948, adopted a resolution inviting the
attention of Contracting States to the desirability of using in
their own national regulations, as far as is practicable, the
precise language of those ICAO Standards that are of a
regulatory character and also of indicating departures from the
Standards, including any additional national regulations that
were important for the safety or regularity of air navigation.
However, the Standards and Recommended Practices of
Annex 13 while of general applicability will, in many cases,
require amplification in order to enable a complete national
code to be formulated.

Status of Annex components

An Annex is made up of the following component parts, not
all of which, however, are necessarily found in every Annex;
they have the status indicated:
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1.— Material comprising the Annex proper:

a) Standards and Recommended Practices adopted by
the Council under the provisions of the Convention.
They are defined as follows:

Standard: Any specification for physical charac-
teristics, configuration, matériel, performance, per-
sonnel or procedure, the uniform application of
which is recognized as necessary for the safety or
regularity of intemational air navigation and to which
Contracting States will conform in accordance with
the Convention; in the event of impossibility of com-
pliance, notification to the Council is compulsory
under Article 38.

Recommended Practice: Any specification for physi-
cal characteristics, configuration, matériel, perform-
ance, personnel or procedure, the uniform application
of which is recognized as desirable in the interests of
safety, regularity or efficiency of international air
navigation, and to which Contracting States will
endeavour to conform in accordance with the
Convention.

b) Appendices comprising material grouped separately
for convenience but forming part of the Standards
and Recommended Practices adopted by the Council.

c) Provisions goveming the applicability of the Stan-
dards and Recommended Practices.

d) Definitions of terms used in the Standards and
Recommended Practices which are not self-explana-
tory in that they do not have accepted dictionary
meanings. A definition does not have an independent
status but is an essential part of each Standard and
Recommended Practice in which the term is used,
since a change in the meaning of the term would
affect the specification.

2.— Material approved by the Council for publication
in association with the Standards and Recommended
Practices:

a) Forewords comprising historical and explanatory
material based on the action of the Council and
including an explanation of the obligations of States
with regard to the application of the Standards and
Recommended Practices ensuing from the Conven-
tion and the Resolution of Adoption.

Annex 13 — Aircraft Accident and Incident Investigation

b) Introductions comprising explanatory material intro-
duced at the beginning of parts, chapters or sections
of the Annex to assist in the understanding of the
application of the text.

c) Notes included in the text, where appropriate, to give
factual information or references bearing on the Stan-
dards or Recommended Practices in question, but not
constituting part of the Standards or Recommended
Practices.

d) Attachments comprising material supplementary to
the Standards and Recommended Practices, or
included as a guide to their application.

Selection of language

This Annex has been adopted in six languages — English,
Arabic, Chinese, French, Russian and Spanish. Each
Contracting State is requested to select one of those texts for
the purpose of national implementation and for other effects
provided for in the Convention, either through direct use or
through translation into its own national language, and to
notify the Organization accordingly.

Editorial practices

The following practice has been adhered to in order to
indicate at a glance the status of each statement: Standards
have been printed in light face roman; Recommended
Practices have been printed in light face italics, the status
being indicated by the prefix Recommendation; Notes have
been printed in light face italics, the status being indicated by
the prefix Note.

The following editorial practice has been followed in the
writing of specifications: for Standards the operative verb
“shall” is used, and for Recommended Practices the operative
verb “should” is used.

Any reference to a portion of this document which is
identified by a number includes all subdivisions of that portion.

Throughout this Annex, the use of the male gender should
be understood to include male and female persons.
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Foreword

Table A. Amendments to Annex 13
Adopted
Effective
Amendment Source(s) Subject(s) Applicable
Ist Edition  First and Second — 11 April 1951

1
(2nd Edition)

4
(3rd Edition)

5
(4th Edition)

6
(5th Edition)

7
(6th Edition)

1/11/01

Sessions of the

Accident Investigation

Division

Assembly Resolutions

A14-22 and A14-27,
Appendix P
Third Session of the

Accident Investigation

Division

Third Session of the

Accident Investigation

Division

Personnel Licensing/
Training Practices/
Medical Divisional
Meeting (1970)

Air Navigation
Commission study

Accident Investigation

and Prevention
Divisional Meeting
(AIG/1974)
Committee on
Unlawful Interference

Accident Investigation

and Prevention
Divisional Meeting
(AIG/1974)

Accident Investigation

and Prevention
Divisional Meeting
(AIG/1979)

New definitions; rights and obligations of the State of Manufacture; initial and
subsequent notification of an accident; attendance of representatives of the
operator; report on the inquiry; summary of the Report and its format.

Communication procedures for sending aircraft accident notification.

Autopsy of victims of aircraft accidents and reporting of the results.

Notification of all accidents to multi-engined aircraft of over 2 250 kg (5 000 1b);
notification and exchange of information on incidents.

Change of title; deletion and addition of definitions; objective of an
investigation; use of flight recorders and privileged status to be granted to
certain investigation records; action to be taken by a State receiving safety
recommendations; responsibility of the State of Registry to participate in the
investigation of certain accidents when requested, to provide flight recorders
under certain circumstances and to request participation of the State of
Manufacture when the former State conducts the investigation and matters of
airworthiness are involved; rights and obligations of the State of Manufacture to
participate in certain investigations; rights and entitlement of the State having
special interest in an accident by virtue of fatalities to its citizens; the
Accident/Incident Data Reporting (ADREP) system; Investigator-in-charge

to inform aviation security authorities, when necessary.

Addition of the words “on the basis of his qualifications” in the definitions of
accredited representative, adviser and investigator-in-charge; new definition and
specifications regarding the State of the Operator in the case of aircraft leased,
chartered or interchanged; responsibility of the State of Registry for sending
accident notification any time that State institutes the investigation; coordi-
nation between investigator-in-charge and judicial authorities; elimination of
reference to number of engines; new specification for publication of the Final
Report.

Addition, in the definition of accident, of injuries inflicted by parts of an aircraft
or by jet blast; strengthening of the general specification concerning the conduct
of the investigation; strengthening of the specification regarding disclosure of
records; strengthening of the specification for consultation on the Final Report;
deletion of the specifications regarding a “Summary of the Final Report” and
references thereto; change of the specification concerning the forwarding to
ICAO of the Final Report; expansion of the specification on publication of
the Final Report or related documents; new chapter on accident prevention
measures; new attachment regarding exchange of Final Reports between
States and a list of Final Reports available in States.

(viii)

1 September 1951
1 December 1951

24 November 1965
24 March 1966
25 August 1966

5 December 1966
5 April 1967
24 August 1967

27 March 1972
27 July 1972
7 December 1972

12 December 1972
12 April 1973
16 August 1973

18 December 1975
18 April 1976
12 August 1976

24 November 1978
24 March 1979
29 November 1979

24 November 1980
24 March 1981
26 November 1981
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Foreword
Adopted
Effective
Amendment Source(s) Subject(s) Applicable
8 Air Navigation Addition, in the definition of serious injury, of exposure to infectious substances 22 January 1988

(7th Edition)

9
(8th Edition)

10
(9th Edition)

Commission

Accident
Investigation
Divisional Meeting
(AIG/1992)

Accident
Investigation and
Prevention (AIG)
Divisional Meeting
(1999)

and injurious radiation; new attachment regarding disclosure of records; editorial
changes.

Change of title; new or revised definitions of causes, investigation, serious
incident, State of Design, State of Manufacture, and State of the Operator;
strengthening of the specifications concerning applicability and the objective of
the investigation; strengthening of the specifications concerning the
responsibilities, rights and entitlements of the State of Design and the State of
Manufacture; new specifications concerning the notification and investigation of
serious incidents; strengthening of the specifications concerning. notification of
accidents and serious incidents; new specification concerning assistance by
States nearest to an accident in international waters; new specification
concerning the separation of any judicial or administrative proceedings to
apportion blame or liability from an accident investigation; strengthening of the
specifications concerning the use and read-out of the flight recorders;
strengthening of the specifications concerning autopsy examinations and
coordination with the judicial authorities; strengthening of the specifications
concerning disclosure of records and deletion of the related attachment;
strengthening of the specifications concerning the responsibility of other States
to provide information and their rights of participation; new specification
concerning organizational information and strengthening of the specifications
concerning the participation of the operator; strengthening of the specifications
concerning the entitlement of accredited representatives and a new specification
concerning their obligations; strengthening of the specification concerning
participation of States having suffered fatalities or serious injuries to its citizens;
strengthening of the specifications concerning the ADREP preliminary report
and the accident/incident data report; strengthening of the specifications
concerning consultation, publication and dissemination of the Final Report; new
and strengthened specifications concerning accident prevention measures; new
sub-paragraph and changes to the format of the Final Report in the Appendix;
updated notification and reporting checklist in Attachment B; list of examples of
serious incidents as a new Attachment D.

Changes to the notification of an accident or serious incident and new provisions
to acknowledge receipt of the notification; new provisions to provide details of
dangerous goods; widening the provisions for responsibility to initiate, conduct
and delegate the investigation; new provisions for medical examinations;
aligning the rights and obligations of the State of Registry and the State of the
Operator with those of the State of Design and the State of Manufacture;
strengthening of the provisions of participation of States having suffered
fatalities to its citizens; new title for Chapter 6 which contains the provisions
related to the Final Report; strengthening of the consultation procedure and
inclusion of the operator and the manufacturer; new provision for interim
reports; new title for Chapter 7 which contains the provisions for ADREP
reporting; strengthening of the provisions on mandatory incident reporting
systems; new provisions on voluntary incident reporting systems and
non-punitive environment; strengthening of the provisions on database systems,
analysis of data and preventive actions; new provision on exchange of safety
information; updating of Attachment B; deletion of Attachment C; new
Attachment on guidelines for flight recorder read-out and analysis.

22 May 1988
17 November 1988

23 March 1994
25 July 1994
10 November 1994

26 February 2001
16 July 2001
1 November 2001

(ix)

1/11/01



INTERNATIONAL STANDARDS
AND RECOMMENDED PRACTICES

CHAPTER 1.

When the following terms are used in the Standards and
Recommended Practices for Aircraft Accident and Incident
Investigation, they have the following meaning:

Accident. An occurrence associated with the operation of an
aircraft which takes place between the time any person
boards the aircraft with the intention of flight until such
time as all such persons have disembarked, in which:

a) a person is fatally or seriously injured as a result of:

— being in the aircraft, or
— direct contact with any part of the aircraft, including
parts which have become detached from the aircraft,
_or
— direct exposure to jet blast,

except when the injuries are from natural causes, self-
inflicted or inflicted by other persons, or when the
injuries are to stowaways hiding outside the areas
normally available to the passengers and crew; or

b) the aircraft sustains damage or structural failure which:

~

— adversely affects the structural strength, performance
or flight characteristics of the aircraft, and

— would normally require major repair or replacement
of the affected component,

except for engine failure or damage, when the damage is
limited to the engine, its cowlings or accessories; or for
damage limited to propellers, wing tips, antennas, tires,
brakes, fairings, small dents or puncture holes in the
aircraft skin; or

c) the aircraft is missing or is completely inaccessible.

Note 1.— For statistical uniformity only, an injury resulting
in death within thirty days of the date of the accident is
classified as a fatal injury by ICAO.

Note 2.— An aircraft is considered to be missing when the
offtcial search has been terminated and the wreckage has not

been located.

ANNEX 13

DEFINITIONS

1-1

Accredited representative. A person designated by a State, on
the basis of his or her qualifications, for the purpose of
participating in an investigation conducted by another State.

Adpviser. A person appointed by a State, on the basis of his or
her qualifications, for the purpose of assisting its accredited
representative in an investigation.

Aircraft. Any machine that can derive support in the
atmosphere from the reactions of the air other than the
reactions of the air against the earth’s surface.

Causes. Actions, omissions, events, conditions, or a combi-
nation thereof, which led to the accident or incident.

Flight recorder. Any type of recorder installed in the aircraft
for the purpose of complementing accident/incident
investigation.

Note.— See Annex 6, Parts I, Il and Ill, for specifications
relating to flight recorders.

Incident. An occurrence, other than an accident, associated
with the operation of an aircraft which affects or could
affect the safety of operation.

Note.— The types of incidents which are of main interest to
the International Civil Aviation Organization for accident
prevention studies are listed in the Accident/Incident Report-
ing Manual (Doc 9156).

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, when appropriate, the making
of safety recommendations.

Investigator-in-charge. A person charged, on the basis of his
or her qualifications, with the responsibility for the organ-
ization, conduct and control of an investigation.

Note.— Nothing in the above definition is intended to
preclude the functions of an investigator-in-charge being
assigned to a commission or other body.
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aximum mass. Maximum certificated take-off mass.

verator. A person, organization or enterprise engaged in or
offering to engage in an aircraft operation.

eliminary Report. The communication used for the prompt
dissemination of data obtained during the early stages of
the investigation.

fety recommendation. A proposal of the accident investi-
gation authority of the State conducting the investigation,
based on information derived from the investigation, made
with the intention of preventing accidents or incidents.

rious incident. An incident involving circumstances
indicating that an accident nearly occurred.

Note 1.— The difference between an accident and a serious
ident lies only in the result.

Note 2.— Examples of serious incidents can be found in
achment C of Annex 13 and in the Accident/Incident
porting Manual (Doc 9156).

-ious injury. An injury which is sustained by a person in an
accident and which:

a) requires hospitalization for more than 48 hours,
commencing within seven days from the date the injury
was received; or

b) results in a fracture of any bone (except simple fractures
of fingers, toes or nose); or

c) involves lacerations which cause severe haemorrhage,
nerve, muscle or tendon damage; or

Chapter 1
d) involves injury to any internal organ; or

e) involves second or third degree bums, or any bums
affecting more than 5 per cent of the body surface; or

f) involves verified exposure to infectious substances or
injurious radiation.

State of Design. The -State having jurisdiction over the
organization responsible for the type design.

State of Manufacture. The State having jurisdiction over the
organization responsible for the final assembly of the
aircraft.

State of Occurrence. The State in the territory of which an
accident or incident occurs.

State of the Operator. The State in which the operator’s
principal place of business is located or, if there is no such
place of business, the operator’s permanent residence.

State of Registry. The State on whose register the aircraft is
entered.

Note.— In the case of the registration of aircraft of an
international operating agency on other than a national basis,
the States constituting the agency are jointly and severally
bound to assume the obligations which, under the Chicago
Convention, attach to a State of Registry. See, in this regard,
the Council Resolution of 14 December 1967 on Nationality
and Registration of Aircraft Operated by International
Operating Agencies which can be found in Policy and
Guidance Material on the Ecomomic Regulation of Inter-
national Air Transport (Doc 9587).

/01
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CHAPTER 2. APPLICABILITY

2.1 Unless otherwise stated, the specifications in this
Annex apply to activities following accidents and incidents
wherever they occurred.

Note.— The application of this specification with respect to
accidents or serious incidents occurring in the territory of a
non-Contracting State, in an area of undetermined sovereignty
or on the high seas is addressed in 5.2 and 5.3.

2.2 In this Annex the specifications concerning the State
of the Operator apply only when an aircraft is leased, chartered
or interchanged and when that State is not the State of Registry
and if it discharges, in respect of this Annex, in part or in

~ whole, the functions and obligations of the State of Registry.
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CHAPTER 3.

Note.— Guidance material relating to the rights and
obligations of the State of the Operator in respect of accidents
and incidents involving leased, chartered or interchanged
aircraft is provided in Attachment A.

OBJECTIVE OF THE INVESTIGATION

3.1 The sole objective of the investigation of an accident
or incident shall be the prevention of accidents and incidents.
It is not the purpose of this activity to apportion blame or
liability.

PROTECTION OF EVIDENCE, CUSTODY AND
REMOVAL OF AIRCRAFT

RESPONSIBILITY OF THE STATE
OF OCCURRENCE

General

3.2 The State of Occurrence shall take all reasonable
measures to protect the evidence and to maintain safe custody
of the aircraft and its contents for such a period as may be
necessary for the purposes of an investigation. Protection of
evidence shall include the preservation, by photographic or
other means of any evidence which might be removed,
effaced, lost or destroyed. Safe custody shall include protec-
tion against further damage, access by unauthorized persons,
pilfering and deterioration.

Note 1.— Control over the wreckage is dealt with in 5.6.

GENERAL

Note 2.— Protection of flight recorder evidence requires
that the recovery and handling of the recorder and its
recordings be assigned only to qualified personnel.

Request from State of Registry, State of the Operator,
State of Design or State of Manufacture

3.3 If a request is received from the State of Registry, the
State of the Operator, the State of Design or the State of
Manufacture that the aircraft, its contents, and any other
evidence remain undisturbed pending inspection by an
accredited representative of the requesting State, the State of
Occurrence shall take all necessary steps to comply with such
request, so far as this is reasonably practicable and compatible
with the proper conduct of the investigation; provided that the
aircraft may be moved to the extent necessary to extricate
persons, animals, mail and valuables, to prevent destruction by
fire or other causes, or to eliminate any danger or obstruction
to air navigation, to other transport or to the public, and
provided that it does not result in undue delay in returning the
aircraft to service where this is practicable.

Release from custody

3.4 Subject to the provisions of 3.2 and 3.3, the State of
Occurrence shall release custody of the aircraft, its contents or
any parts thereof as soon as they are no longer required in the
investigation, to any person or persons duly designated by the
State of Registry or the State of the Operator, as applicable.
For this purpose the State of Occurrence shall facilitate access
to the aircraft, its contents or any parts thereof, provided that,
if the aircraft, its contents, or any parts thereof lie in an area
within which the State finds it impracticable to grant such
access, it shall itself effect removal to a point where access can
be given.

ANNEX 13
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CHAPTER 4. NOTIFICATION

Note 1.— Attachment B provides a notification and
reporting checklist.

Note 2.— A list of addresses of aircraft accident and
incident investigation authorities can be found in the Manual
of Aircraft Accident and Incident Investigation, Part I —
Organization and Planning (Doc 9756) and on the ICAO/AIG
web site when it becomes available.

ACCIDENTS OR SERIOUS INCIDENTS IN
THE TERRITORY OF A CONTRACTING STATE TO
AIRCRAFT OF ANOTHER CONTRACTING STATE

RESPONSIBILITY OF THE STATE
OF OCCURRENCE

Forwarding

4.1 The State of Occurrence shall forward a notification
of an accident or serious incident with a minimum of delay
and by the most suitable and quickest means available to:

a) the State of Registry;

b) the State of the Operator;

c) the State of Design;

d) the State of Manufacture; and

e) the International Civil Aviation Organization, when the
aircraft involved is of a maximum mass of over
2250 kg.

However, when the State of Occurrence is not aware of a
serious incident, the State of Registry or the State of the
Operator, as appropriate, shall forward a notification of such
an incident to the State of Design, the State of Manufacture
and the State of Occurrence.

Note 1.— Telephone, facsimile, e-mail or the Aeronautical
Fixed Telecommunication Network (AFTN) will in most cases
constitute “the most suitable and quickest means available”.
More than one means of communication may be appropriate.

Note 2.— Provision for the notification of a distress phase
to the State of Registry by the rescue coordination centre is
contained in Annex [2.

ANNEX 13

4-1

Format and content

42 The notification shall be in plain language and
contain as much of the following information as is readily
available, but its dispatch shall not be delayed due to the lack
of complete information:

a) for accidents the identifying abbreviation ACCID, for
serious incidents INCID;

b) manufacturer, model, nationality and registration marks,
and serial number of the aircraft;

¢) name of owner, operator and hirer, if any, of the aircraft;

d) name of the pilot-in-command, and nationality of crew
and passengers;

date and time (local time or UTC) of the accident or
serious incident;

€

~

last point of departure and point of intended landing of
the aircraft;

position of the aircraft with reference to some easily
defined geographical point and latitude and longitude;

~

g

h) number of crew and passengers; aboard, killed and

seriously injured; others, killed and seriously injured;

-~

i) description of the accident or serious incident and the
extent of damage to the aircraft so far as is known;

an indication to what extent the investigation will be
conducted or is proposed to be delegated by the State of
Occurrence;

i)}

k) physical characteristics of the accident or serious

incident area, as well as an indication of access
difficulties or special requirements to reach the site;

<

I) identification of the originating authority and means to
contact the investigator-in-charge and the accident
investigation authority of the State of Occurrence at any
time; and

presence and description of dangerous goods on board
the aircraft.

m)
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Note 1.— The 4-ictter designator “YLYX" in association
vith an ICAO 4-letter location indicator forms the 8-letter
ddressee indicator for messages sent over the AFTN to
wthorities responsible for aircraft accident and serious
ncident investigations. For messages sent over the public
elecommunication service the addressee indicator cannot be
sed and a postal or telegraphic address must be substituted.

The 8-letter addressee indicators and the corresponding
ostal and telegraphic addresses, when notified to ICAO, are
ublished in the Designators for Aircraft Operating Agencies,
\eronautical Authorities and Services (Doc 8585).

Note 2.— The Manual of Aircraft Accident and Incident
nvestigation, Part | — Organization and Planning (Doc 9756)
ontains guidance material concerning the preparation of
otification messages and the arrangements to be made for
1eir prompt delivery to the addressee.

anguage

4.3 The notification shall be prepared in one of the
sorking languages of ICAQ, taking into account the language
f the recipient(s), whenever it is possible to do so without
ausing undue delay.

dditional information

44 As soon as it is possible to do so, the State of
)ccurrence  shall dispatch the details omitted from the
otification as well as other known relevant information.

RESPONSIBILITY OF THE STATE OF REGISTRY,
THE STATE OF THE OPERATOR,
THE STATE OF DESIGN AND
THE STATE OF MANUFACTURE

1formation — Participation

4.5 Recommendation.— The State of Registry, the State
f the Operator, the State of Design and the State of
fanufacture should acknowledge receipt of the notification of
n accident or serious incident (4.1 refers).

4.6 Upon receipt of the notification, the State of Registry,
ie State of the Operator, the State of Design and the State of
lanufacture shall, as soon as possible, provide the State of
ccurrence with any relevant information available to them
garding the aircraft and flight crew involved in the accident
- serious incident. Each State shall also inform the State of
ccurrence whether it intends to appoint an accredited
presentative and if such an accredited representative is
)pointed, the name and contact details; as well as the
pected date of armrival if the accredited representative will
avel to the State of Occurrence.

11/01
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Chapter 4

Note I.— In accordance with 5.18, the State of Registry, the
State of the Operator, the State of Design and the State of
Manufacture have the right to appoint an accredited
representative to participate in the investigation.

Note 2.— In accordance with 5.22, the attention of the State
of Registry, the State of the Operator, the State of Design and
the State of Manufacture is drawn to their obligation to
appoint an accredited representative when specifically
requested to do so by the State conducting the investigation of
an accident to an aircraft over 2 250 kg. Their attention is also
drawn to the usefulness of their presence and participation in
the investigation.

4.7 Upon receipt of the notification, the State of the
Operator shall, with a minimum of delay and by the most
suitable and quickest means available, provide the State of
Occurrence with details of dangerous goods on board the
aircraft.

ACCIDENTS OR SERIOUS INCIDENTS
IN THE TERRITORY OF
THE STATE OF REGISTRY,
IN A NON-CONTRACTING STATE OR
OUTSIDE THE TERRITORY OF ANY STATE

RESPONSIBILITY OF
THE STATE OF REGISTRY

Forwarding

4.8 When the State of Registry institutes the investigation
of an accident or serious incident, that State shall forward a
notification, in accordance with 4.2 and 4.3 above, with a
minimum of delay and by the most suitable and quickest
means available, to:

a) the State of the Operator;
b) the State of Design;
c) the State of Manufacture; and

d) the Intemational Civil Aviation Organization, when the
aircraft involved is of a maximum mass of over 2 250 kg.

Note 1.— Telephone, facsimile, e-mail or the Aeronautical
Fixed Telecommunication Network (AFTN) will in most cases
constitute “the most suitable and quickest means available”.
More than one means of communication may be appropriate.

Note 2.— Provision for the notification of a distress phase
to the State of Registry by the rescue coordination centre is
contained in Annex 12.



Chapter 4

RESPONSIBILITY OF THE STATE OF
THE OPERATOR, THE STATE OF DESIGN AND
THE STATE OF MANUFACTURE

Information — Participation

4.9 Recommendation.— The State of the Operator, the
State of Design and the State of Manufacture should
acknowledge receipt of the notification of an accident or
serious incident (4.1 refers).

4.10 Upon receipt of the notification, the State of the
Operator, the State of Design and the State of Manufacture
shall, upon request, provide the State of Registry with any
relevant information available to them regarding the flight
crew and the aircraft involved in the accident or serious
incident. Each State shall also inform the State of Registry
whether it intends to appoint an accredited representative, and
if such an accredited representative is appointed, the name and

Annex 13 — Aircraft Accident and Incident Investigation

contact details; as well as the expected date of arrival if the
accredited representative will be present at the investigation.

Note 1.— In accordance with 5.18, the State of the
Operator, the State of Design and the State of Manufacture
have the right to appoint an accredited representative to
participate in the investigation.

Note 2.— In accordance with 5.22, the attention of the State
of the Operator, the State of Design and the State of Manu-
facture is drawn to their obligation to appoint an accredited
representative when specifically requested to do so by the State
conducting the investigation of an accident to an aircraft over
2 250 kg. Their attention is also drawn to the usefulness of
their presence and participation in the investigation.

4.11 Upon receipt of the notification, the State of the
Operator shall, with a minimum of delay and by the most
suitable and quickest means available, provide the State of
Registry with details of dangerous goods on board the aircraft.
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CHAPTER 5.

RESPONSIBILITY FOR INSTITUTING AND
CONDUCTING THE INVESTIGATION

ACCIDENTS OR INCIDENTS
IN THE TERRITORY OF A
CONTRACTING STATE

State of Occurrence

5.1 The State of Occurrence shall institute an investi-
gation into the circumstances of the accident and be respon-
sible for the conduct of the investigation, but it may delegate
the whole or any part of the conducting of such investigation
to another State by mutual arrangement and consent. In any
event the State of Occurrence shall use every means to
facilitate the investigation.

5.1.1 Recommendation.— The State of Occurrence
should institute an investigation into the circumstances of a
serious incident. Such a State may delegate the whole or any
part of the conducting of such investigation to another State by
mutual arrangement and consent. In any event the State of
Occurrence should use every means to facilitate the
investigation.

Note 1.— The above provision does not exclude other
already existing types of investigation of incidents (serious or
not) by other organizations.

Note 2.— When the whole investigation is delegated to
another State, such a State is expected to be responsible for the
conduct of the investigation, including the issuance of the
Final Report and the ADREP reporting. When a part of the
investigation is delegated, the State of Occurrence usually
retains the responsibility for the conduct of the investigation.

ACCIDENTS OR INCIDENTS
IN THE TERRITORY OF A
NON-CONTRACTING STATE

State of Registry

5.2 Recommendation.— When the accident or the
serious incident has occurred in the territory of a
non-Contracting State which does not intend to conduct an
investigation in accordance with Annex [3, the State of

ANNEX 13

INVESTIGATION

5-1

Registry or, failing that, the State of the Operator, the State of
Design or the State of Manufacture should endeavour to
institute and conduct an investigation in cooperation with the
State of Occurrence but, failing such cooperation, should itself
conduct an investigation with such information as is available.

ACCIDENTS OR INCIDENTS
OUTSIDE THE TERRITORY OF ANY STATE

State of Registry

5.3 When the location of the accident or the serious
incident cannot definitely be established as being in the
territory of any State, the State of Registry shall institute and
conduct any necessary investigation of the accident or sertous
incident. However, it may delegate the whole or any part of
the investigation to another State by mutual arrangement and
consent.

5.3.1 States nearest the scene of an accident in
international waters shall provide such assistance as they are
able and shall, likewise, respond to requests by the State of
Registry.

5.3.2 Recommendation.— If the State of Registry is a
non-Contracting State which does not intend to conduct an
investigation in accordance with Annex 13, the State of the
Operator or, failing that, the State of Design or the State of
Manufacture should endeavour to institute and conduct an
investigation. However, such a State may delegate the whole or
any part of the investigation to another State by mutual
arrangement and consent.

ORGANIZATION AND CONDUCT
OF THE INVESTIGATION

Note.— The Manual of Aircraft Accident Investigation
(Doc 6920) contains guidance material for the organization,
conduct and control of an investigation.

RESPONSIBILITY OF THE STATE
CONDUCTING THE INVESTIGATION

Note.— Nothing in the following provisions is intended to
preclude the State conducting the investigation from calling
upon the best technical expertise from any source.
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General

5.4 The accident investigation authority shall have
independence in the conduct of the investigation and have
unrestricted authority over its conduct, consistent with the
provisions of this Annex. The investigation shall include:

a) the gathering, recording and analysis of all available
information on that accident or incident;

b) if appropriate, the issuance of safety recommendations;
c) if possible, the determination of the causes; and
d) the completion of the final report.

When possible, the scene of the accident shall be visited, the
wreckage examined and statements taken from witnesses.

5.4.1 Recommendation.— Any judicial or administra-
tive proceedings to apportion blame or liability should be
separate from any investigation conducted under the
provisions of this Annex.

Investigator-in-charge — Designation

5.5 The State conducting the investigation shall designate
the investigator-in-charge of the investigation and shall initiate
the investigation immediately.

Investigator-in-charge — Access and control

5.6 The investigator-in-charge shall have unhampered
access to the wreckage and all relevant material, including
flight recorders and ATS records, and shall have unrestricted
control over it to ensure that a detailed examination can be
made without delay by authorized personnel participating in
‘he investigation.

Flight recorders — Accidents and incidents

5.7 Effective use shall be made of flight recorders in the
nvestigation of an accident or an incident. The State con-
lucting the investigation shall arrange for the read-out of the
light recorders without delay.

5.8 Recommendation.— In the event that the State
'onducting the investigation of an accident or an incident does
‘ot have adequate facilities to read out the flight recorders, it
hould use the facilities made available to it by other States,
iving consideration to the following:

a) the capabilities of the read-out facility;

b) the timeliness of the read-out; and

c) the location of the read-out facility.
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Note.— The requirements for the recording of radar data
and ATS communications are contained in Annex 11,
Chapter 6.

Autopsy examinations

5.9 The State conducting the investigation into a fatal
accident shall arrange for complete autopsy examination of
fatally injured flight crew and, subject to the particular
circumstances, of fatally injured passengers and cabin
attendants, by a pathologist, preferably experienced in accident
investigation. These examinations shall be expeditious and
complete.

Note.— Guidance material related to autopsies is provided
in detail in the Manual of Civil Aviation Medicine
(Doc 8984) and the Manual of Aircraft Accident Investigation
(Doc 6920), the former containing detailed guidance on
toxicological testing.

Medical examinations

5.9.1 Recommendation.— When appropriate, the State
conducting the investigation should arrange for medical
examination of the crew, passengers and involved aviation
personnel, by a physician, preferably experienced in accident
investigation. These examinations should be expeditious.

Note 1.— Such examinations may also determine whether
the level of physical and psychological fitness of flight crew
and other personnel directly involved in the occurrence is
sufficient for them to contribute to the investigation.

Note 2.— The Manual of Civil Aviation Medicine
(Doc 8984) contains guidance on medical examinations.

Coordination — Judicial authorities

5.10 The State conducting the investigation shall recog-
nize the need for coordination between the investigator-in-
charge and the judicial authorities. Particular attention shall be
given to evidence which requires prompt recording and
analysis for the investigation to be successful, such as the
examination and identification of victims and read-outs of
flight recorder recordings.

Note 1.— The responsibility of the State of Occurrence for
such coordination is set out in 5.1.

Note 2.— Possible conflicts between investigating and
Jjudicial authorities regarding the custody of flight recorders
and their recordings may be resolved by an official of the
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judicial authority carrying the recordings to the place of read-
out, thus maintaining custody.

Informing aviation security authorities

5.11 If, in the course of an investigation it becomes
known, or it is suspected, that an act of unlawful interference
was involved, the investigator-in-charge shall immediately
initiate action to ensure that the aviation security authorities of
the State(s) concerned are so informed.

Non-disclosure of records

5.12 The State conducting the investigation of an accident
or incident shall not make the following records available for
purposes other than accident or incident investigation, unless
the appropriate authority for the administration of justice in
that State determines that their disclosure outweighs the
adverse domestic and international impact such action may
have on that or any future investigations:

a) all statements taken from persons by the investigation
authorities in the course of their investigation;

all communications between persons having been
involved in the operation of the aircraft;

b)

medical or private information regarding persons

involved in the accident or incident;

<)

cockpit voice recordings and transcripts from such
recordings; and

d)

opinions expressed in the analysis of information,
including flight recorder information.

€)

5.12.1 These records shall be included in the final report
or its appendices only when pertinent to the analysis of the
accident or incident. Parts of the records not relevant to the
analysis shall not be disclosed.

Note.— Information contained in the records listed above,
which includes information given voluntarily by persons
interviewed during the investigation of an accident or incident,
could be utilized inappropriately for subsequent disciplinary,
civil, administrative and criminal proceedings. If such infor-
mation is distributed, it may, in the future, no longer be openly
disclosed to investigators. Lack of access to such information
would impede the investigation process and seriously affect

flight safety.
Re-opening of investigation
5.13 If, after the investigation has been closed, new and

significant evidence becomes available, the State which con-
ducted the investigation shall re-open it. However, when the
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State which conducted the investigation did not institute it, that
State shall first obtain the consent of the State which instituted
the investigation.

RESPONSIBILITY OF ANY OTHER STATE

Information — Accidents and incidents

5.14 Any State shall, on request from the State con-
ducting the investigation of an accident or an incident, provide
that State with all the relevant information available to it.

Note.— See also 5.16.

5.15 Any State, the facilities or services of which have
been, or would normally have been, used by an aircraft prior
to an accident or an incident, and which has information
pertinent to the investigation, shall provide such information to
the State conducting the investigation.

RESPONSIBILITY OF THE STATE
OF REGISTRY AND
THE STATE OF THE OPERATOR

Flight recorders — Accidents and serious incidents

5.16 When an aircraft involved in an accident or a serious
incident lands in a State other than the State of Occurrence, the
State of Registry or the State of the Operator shall, on request
from the State conducting the investigation, fumish the latter
State with the flight recorder records and, if necessary, the
associated flight recorders.

Note.— In implementing 5.16, the State of Registry or the
State of the Operator may request the cooperation of any other
State in the retrieval of the flight recorder records.

Organizational information

5.17 The State of Registry and the State of the Operator,
on request from the State conducting the investigation, shall
provide pertinent information on any organization whose
activities may have directly or indirectly influenced the
operation of the aircraft.

PARTICIPATION IN THE INVESTIGATION

Note.— Nothing in this Annex is intended to imply that the
accredited representative and advisers of a State have to be
always present in the State in which the investigation is
conducted.

1/11/01
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PARTICIPATION OF THE STATE OF REGISTRY,
THE STATE OF THE OPERATOR,
THE STATE OF DESIGN AND
THE STATE OF MANUFACTURE

Rights

5.18 The State of Registry, the State of the Operator, the
State of Design and the State of Manufacture shall each be
entitled to appoint an accredited representative to participate in
the investigation.

Note.— Nothing in this Standard is intended to preclude the
State that designed or manufactured the powerplant or major
components of the aircraft from requesting participation in the
investigation of an accident.

5.19 The State of Registry or the State of the Operator
shall appoint one or more advisers, proposed by the operator,
to assist its accredited representative.

5.19.1 Recommendation.— When neither the State of
Registry, nor the State of the Operator appoint an accredited
representative, the State conducting the investigation should
invite the operator to participate, subject to the procedures of
the State conducting the investigation.

5.20 The State of Design and the State of Manufacture
shall be entitled to appoint one or more advisers, proposed by
the organizations responsible for the type design and the final
assembly of the aircraft, to assist their accredited represen-
tatives.

5.21 Recommendation.— When neither the State of
Design nor the State of Manufacture appoint an accredited
representative, the State conducting the investigation should
invite the organizations responsible for the type design and the
final assembly of the aircraft to participate, subject to the
srocedures of the State conducting the investigation.

Dbligations

5.22 When the State conducting an investigation of an
iccident to an aircraft of a maximum mass of over 2 250 kg
ipecifically requests participation by the State of Registry, the
state of the Operator, the State of Design or the State of
vanufacture, the State(s) concerned shall each appoint an
ccredited representative.

Note I.— Nothing in 5.22 is intended to preclude the State
onducting an investigation from requesting the State that
‘esigned or manufactured the powerplant or major compon-
nts of the aircraft to appoint an accredited representative
thenever the former State believes that a useful contribution
an be made to the investigation or when such participation
ught result in increased safety.

/11/01

Chapter 5

Note 2.— Nothing in 5.22 is intended to preclude the State
conducting an investigation from requesting the State of
Design and the State of Manufacture to give assistance in the
investigation of accidents other than those in 5.22.

PARTICIPATION OF OTHER STATES

Rights

5.23 Any State which on request provides information,
facilities or experts to the State conducting the investigation
shall be entitled to appoint an accredited representative to
participate in the investigation.

Note.— Any State that provides an operational base for
field investigations or is involved in search and rescue or
wreckage recovery operations may also be entitled to appoint
an accredited representative to participate in the investigation.

ENTITLEMENT OF ACCREDITED
REPRESENTATIVES

Advisers

5.24 A State entitled to appoint an accredited represen-
tative shall also be entitled to appoint one or more advisers to
assist the accredited representative in the investigation.

Note 1.— Nothing in the above provisions is intended to
preclude a State participating in an investigation from calling
upon the best technical experts from any source and
appointing such experts as advisers to its accredited
representative.

Note 2.— Facilitation of the entry of the accredited
representatives, their advisers and equipment is covered in
Annex 9 — Facilitation. The carriage of an official or service
passport may expedite the entry.

5.24.1 Advisers assisting accredited representatives shall
be permitted, under the accredited representatives’ super-
vision, to participate in the investigation to the extent necess-
ary to enable the accredited representatives to make their
participation effective.

Participation

5.25 Participation in the investigation shall confer
entitlement to participate in all aspects of the investigation,
under the control of the investigator-in-change, in particular
to:

a) visit the scene of the accident;

b) examine the wreckage;
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c) obtain witness information and suggest areas of
questioning;

d) have full access to all relevant evidence as soon as
possible;

e) receive copies of all pertinent documents;
f) participate in read-outs of recorded media;

g) participate in off-scene investigative activities such as
component examinations, technical briefings, tests and
simulations;

h) participate in investigation progress meetings including
deliberations related to analysis, findings, causes and
safety recommendations; and

i) make submissions in respect of the various elements of
the investigation.

However, participation of States other than the State of
Registry, the State of the Operator, the State of Design and the
State of Manufacture may be limited to those matters which
entitled such States to participation under 5.23.

Note 1.— It is recognized that the form of participation
would be subject to the procedures of the State in which the
investigation, or part thereof, is being conducted.

Note 2.— The collection and recording of information need
not be delayed to await the arrival of an accredited
representative.

Note 3.— Nothing in this Standard precludes the State
conducting the investigation from extending participation
beyond the entitlement enumerated.

Note 4.— The pertinent documents referred to in
subparagraph e) also include documents such as the reports
on examinations of components or studies performed within
the framework of the investigation.

Annex 13 — Aircraft Accident and Incident Investigation
Obligations

5.26 Accredited representatives and their advisers:

a) shall provide the State conducting the investigation with
all relevant information available to them; and

b) shall not divulge information on the progress and the
findings of the investigation without the express consent
of the State conducting the investigation.

Note.— Nothing in this Standard precludes prompt release
of facts when authorized by the State conducting the
investigation, nor does this Standard preclude accredited
representatives from reporting to their respective States in
order to facilitate appropriate safety actions.

PARTICIPATION OF STATES HAVING SUFFERED
FATALITIES OR SERIOUS INJURIES
TO ITS CITIZENS

Rights and entitlement

5.27 A State which has a special interest in an accident by
virtue of fatalities or serious injuries to its citizens shall, upon
making a request to do so, be permitted by the State con-
ducting the investigation to appoint an expert who shall be
entitled to:

a) visit the scene of the accident;

' b) have access to the relevant factual information;

c) participate in the identification of the victims;

d) assist in questioning surviving passengers who are
citizens of the expert’s State; and

e) receive a copy of the Final Report.

5-5
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CHAPTER 6. FINAL REPORT

6.1 Recommendation.— The format of the Final Report
in the Appendix should be used. However, it may be adapted
to the circumstances of the accident or incident.

RESPONSIBILITY OF ANY STATE

Release of information — Consent

6.2 States shall not circulate, publish or give access to a
draft report or any part thereof, or any documents obtained
during an investigation of an accident or incident, without the
express consent of the State which conducted the investigation,
unless such reports or documents have aiready been published
or released by that latter State.

RESPONSIBILITY OF THE STATE
CONDUCTING THE INVESTIGATION

Consultation

6.3 The State conducting the investigation shall send a
copy of the draft Final Report to the State that instituted the
investigation and to all States that participated in the
investigation, inviting their significant and substantiated
comments on the report as soon as possible. The draft Final
Report of the investigation shall be sent for comments to:

a) the State of Registry;

b) the State of the Operator;
c) the State of Design; and
d) the State of Manufacture.

If the State conducting the investigation receives comments
within sixty days of the date of the transmittal letter, it shall
either amend the draft Final Report to include the substance of
the comments received or, if desired by the State that provided
comments, append the comments to the Final Report. If the
State conducting the investigation receives no comments
within sixty days of the date of the first transmittal letter, it
shall issue the Final Report in accordance with 6.4, unless an
extension of that period has been agreed by the States
concerned.

ANNEX 13

Note 1.— Nothing in this Standard is intended to preclude
the State conducting the investigation from consulting other
States, such as those States which provided relevant infor-
mation, significant facilities, or experts who participated in the
investigation under 5.27.

Note 2.— Comments to be appended to the Final Report are
restricted to non-editorial-specific technical aspects of the
Final Report upon which no agreement could be reached.

Note 3.— When sending the draft Final Report to recipient
States, the State conducting the investigation may consider
using the most suitable and quickest means available, such as
facsimile, e-mail, courier service or express mail.

6.3.1 Recommendation.— The State conducting the
investigation should send, through the State of the Operator, a
copy of the draft Final Report to the operator to enable the
operator to submit comments on the draft Final Report.

6.3.2 Recommendation.— The State conducting the
investigation should send, through the State of Design and the
State of Manufacture, a copy of the draft Final Report to the

organizations responsible for the type design and the final
assembly of the aircraft to enable them to submit comments on

the draft Final Report.
Recipient States

6.4 The Final Report of the investigation of an accident
shall be sent with a minimum of delay by the State conducting
the investigation to:

a) the State that instituted the investigation;

b) the State of Registry;

c) the State of the Operator;

d) the State of Design;

e) the State of Manufacture;

f) any State having suffered fatalities or serious injuries to
its citizens; and

g) any State that provided relevant information, significant
facilities or experts.
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lease of the Final Report

6.5 In the interest of accident prevention, the State
aducting the investigation of an accident or incident shall
ease the Final Report as soon as possible.

6.6 Recommendation.— The State conducting the
estigation should release the Final Report in the shortest
isible time and, if possible, within twelve months of the date
the occurrence. If the report cannot be released within
‘lve months, the State conducting the investigation should
:ase an interim report on each anniversary of the
‘urrence, detailing the progress of the investigation and any
2ty issues raised.

5.7 When the State that has conducted an investigation
> an accident or an incident involving an aircraft of a
<imum mass of over 5 700 kg has released a Final Report,

State shall send to the International Civil Aviation
;anization a copy of the Final Report.

Vote.— Whenever practicable, the Final Report sent to
10 is to be prepared in one of the working languages of the
‘anization and in the form shown in the Appendix.

ety recommendations

».8 At any stage of the investigation of an accident or
dent, the accident or incident investigation authority of the

Chapter 6

State conducting the investigation shall recommend to the
appropriate authorities, including those in other States, any
preventive action that it considers necessary to be taken
promptly to enhance aviation safety.

6.9 A State conducting investigations of accidents or
incidents shall address, when appropriate, any safety rec-
ommendations arising out of its investigations to the accident
investigation authorities of other State(s) concerned and, when
ICAO documents are involved, to ICAO.

Note.— When Final Reports contain safety recommen-
dations addressed to ICAO, because ICAO documents are
involved, these reports must be accompanied by a letter
outlining the specific action proposed.

RESPONSIBILITY OF A STATE RECEIVING
SAFETY RECOMMENDATIONS

Action on safety recommendations

6.10 A State that receives safety recommendations shall
inform the proposing State of the preventive action taken or
under consideration, or the reasons why no action will be
taken.

Note.— Nothing in this Standard is intended to preclude the
State conducting the investigation from making proposals for
preventive action other than safety recommendations.

01
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CHAPTER 7. ADREP REPORTING

Note 1.— Attachment B provides a notification and
reporting checklist.

Note 2.— The provisions of this chapter may require two
separate reports for any one accident or incident. They are:

Preliminary Report
Accident/Incident Data Report

Note 3.— Guidance for preparing the Preliminary Report
and the Accident/Incident Data Report is given in the Acci-
dent/Incident Reporting Manual (Doc 9156).

PRELIMINARY REPORT

RESPONSIBILITY OF THE STATE
CONDUCTING THE INVESTIGATION

Accidents to aircraft over 2 250 kg

7.1 When the aircraft involved in an accident is of a
maximum mass of over 2 250 kg, the State conducting the
investigation shall send the Preliminary Report to:

a) the State of Registry or the State of Occurrence, as
appropriate; ’

b) the State of the Operator;
c) the State of Design;
d) the State of Manufacture;

e) any State that provided relevant information, significant
facilities or experts; and

f) the International Civil Aviation Organization.

Accidents to aircraft of 2 250 kg or less

7.2 When an aircraft, not covered by 7.1, is involved in an
accident and when airworthiness or matters considered to be of
interest to other States are involved, the State conducting the
investigation shall forward the Preliminary Report to:

a) the State of Registry or the State of Occurrence, as
appropriate;

ANNEX 13

b) the State of the Operator;
c) the State of Design;
d) the State of Manufacture; and

e) any State that provided relevant information, significant
facilities or experts.

Language

7.3 The Preliminary Report shall be submitted to
appropriate States and to the International Civil Aviation
Organization in one of the working languages of ICAO.

Dispatch

7.4 The Preliminary Report shall be sent by facsimile,
e-mail, or airmail within thirty days of the date of the accident
unless. the Accident/Incident Data Report has been sent by that
time. When matters directly affecting safety are involved, it
shall be sent as soon as the information is available and by the
most suitable and quickest means available.

ACCIDENT/INCIDENT DATA REPORT

RESPONSIBILITY OF THE STATE
CONDUCTING THE INVESTIGATION

Accidents to aircraft over 2 250 kg

7.5 When the aircraft involved in an accident is of a
maximum mass of over 2 250 kg, the State conducting the
investigation shall send, as soon as practicable after the investi-
gation, the Accident Data Report to the International Civil
Aviation Organization.

Additional information

7.6 Recommendation.— The State conducting the
investigation should, upon request, provide other States with
pertinent information additional to that made available in the
Accident/Incident Data Report.
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