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E—F iE.

1.1 B

LOSA 24 % s EA4F ¥ %244 (Line Operations Safety Audit) -
HEZRAXEBHEZEINRGATE > THREBRRITEER FHE
B UK ERPIERTHFOEFTTARBEREEEHN Ry
W RARAE R DR R AEHRITETORAT T/ BK B
STERAE RATIBAR T H 22 T R LA B JEAR 48 B R I 18 48 R B
Bk BERBRAORETH PARE AT R ERENFMHA
BlagaF 4T A -

LOSA #141 8 B /R %E ¥ (Crew Resource Management, CRM ) #
FFEMAOMG BEERETERT LRFLEE G RT IR
Fir i sy LOSA Pt oy BB =T AF A4 B BR T IS Tay IR e 7T
LABS AR AR A 45 84 BP BE P GO B DL DA AR B2 DI SR BAE ¥ b oY ek o

LOSA 3t % Sn 6 57 % B 467 1990 4w £ B 48 M AT T ke ey
AR T 2878 F % (University of Texas at Austin/Human Factors
Research Project) #1 K B2 /> 8) (Continental Airlines) &9 4-1F » &
2 BRE A B (Federa Aviation Administration, FAA) &4&& & % 3%
Twmbksey 0 1999 F - IR RALA (ICAO) 4 2F 745 LOSA i %
BRERANE RS EE TR #EMN KZERKMEAE NG E4F 0 £ LOSA
A 2001 £ 2004 FRIERITREHEARG EZ T E - FRBAME
Fy FAA &% LOSA 7| B AR REEE A S LT HERIES ) — A E 5
HE o REBEREKREFE G (Flight Safety Foundation) #f3%:t £ ¢y 542
* 0 A ¥ 4e 2005 F5§ LOSA 22 31 2 B 09 4% 2 4 & o LA B % o

Bl R A1 38 LOSA HI > KRR A 7T fa sk A BT F A B B K &Y
FEITHE > MmMARBAEARA KRFRILEME N3] M43 N LOSA - &
TARAFHBRBRREHEHE A L TAE T84 LOSA 89U AR E 335
B FIEF B JE LOSA H7 EAR A B AT ROBE > AR 44
FKE A R XA R 4 B O FE AT AE B SCEKEIRR » SA 47 kB A
2N 3 R R B # LOSA B P B & oY) 38 0 48 LIRS 4% ] B AEIE T
KRB RAME BN > TREIRAGHL -



1.2 IR ERY

AR ERBE AL
oy

— N B LOSA 89 H & » B E 1 Rk RsE 5 LOSA 8448 A &

B AR H AR DL o

M ERAREIEZFE ~ B L adk b ey A B Bk » AT E R
AHMBESE  DEAEBRNMARILERZLE o

Z R RE UL R AT I I BE bR B I RIT 0
BTGB RN T AT 0 EMRA KRB REER -

1.3 MRTTEEARR

R RT3 ik £ B E B M AP Uk 0 SRR AR B S e
BB B a2 XA M4 o4 B s LOSA BT 48 & 4 vy B8
REFEEZHEIR - IR NI

— ~LOSA HE YN BRE ISP -
— - EERBE R EE R E A A UL KA HT KR -
M BRBEAKXILR A B ST LOSA B4 -

w ~ HHRE e LOSA BFpf e & R B b6 FIE o



2.1 LOSA FIEsmEa TS =

B R A B &R % kL m AL F# (accident) B &
AFEH (incident) b ReftF ¥4 B 9 R E o BRELTH R L
DERARLEDATAHANBLS  EHF AT EBIEHT > FEAE B ¢
BT ALE AR ERES LR AAR EH 4T
BERZTIIFHNES - BE FAEERABLEIURIIEFS £C
BAWMERET T AL B TH OAL RAITHE B IFEAT B & R4F8) 3%
AAEEE AEROBEZ T FHALERRAALGRLEELT
FAEE MR [1] -

Bhth 25 AL REEMERARLEE — L E - it
EFET  ABEWATARERR DAL BN ZBWNELE g 28
FIFEFEFT - REBRKRARE > ABROITAHARRERFEERER TSR
AEGHEM W ERNERAEFRORELTATRELZ S
AMENEREEREICHTA - FAANEE ARG MELRBIN &
ATUATHENGTE R ALERRRORET » AMEEEAK
REMGHWTEE - FEL (BTHMA FHR) T ROBESHILIE
R EH L F U BB BB AR AR E AT MR RE A B BT A
Z RIS - F MR BEREANA S MABRATERE
BRE RREBFAERARSZHMEHNER BRI ZHAA
MAZ I EE (kexib) FAE -

& E R 6 E W AR SR T T APIAR AEJE AR R B4 4K
fo LAEE BR, 0 BAS AL B T TR 8 AR 2 428k © BL AR AR 2 09 & 1 & )
BB K B TRANER > E2EB 424959 > URBH
ARG EEMF] o BB EBEREFOIEE o T LA E TR T 8 5]
T Mg EFERSMEMITE (LOSA) #Z ICAO A28 B 697
HHEHE c UTNBMERARBAANERERTFERAG TR -

— ~ F#:3HE (Accident investigation )

EAAAEFERBRR TR ERERFTERGTEZAFUAL A
LA NSRS LS - B RO L Z W R B B]F - ERFRLER
ATREME A A2 — AR5 AL F M IF L © 4o CHIT (THERATHM) ~ RTO



(PEFAR) BWEANRZ - BFREZARFE  EoEREFRER
THBRKRBREAIEE > URINRENRE - FHEERRHE AL —A
BHEREL s B E A LB ER > M LOSA Bl A BB Fa FFE
BRI ER B L ERS LR 5 8F > B tkey At -

& B ot 0 FHCAE T LA 1T AR 09 F R ) F AR A AR AT
B OHRRREE > UREMERATEEARENES - EA
AREFLAOERE ALETRLEZEHNES  THEL eHA
FARBI T BOREATE e K -

=~ FE#43AE (Incident investigation)

FEREF AL EGE RO T ERRAELOFREHIR
L ARG FHULFRBTELHR T RALERLARKITHEN > FH
BB AR —FEAN - AT EREZARIL  FHLTFRYAT
Bl — A e A A AR — BN FHZAT - B E b HFH
WML RRPTEITFIANBEXIN R — IR

B FHUMERNET 2R BRI ERR KW R
ol R R A - ERACHERGEE - RAEHRESAH A
REBNBE  BRAITHOLLGBEREHETREE LT SR -

Rk EHRELLDT G 2R AEE 1B £ E %1t (normalization
of deviance) ; #y M & - X B RIB) R FX A T @ ARIEER A
AASPERBERE AT > ABEPAAT AL R LR R LRV F RS
BIRRFOBOR  ARATH AR TAF - B IFE XL T RF R
bR Jo R BT R R e AN 0 AT s E XUk - B Uk R d
MBI S BGRIT AR S T it eiie £ R AT R £EFIL -
ARIFyhBIFF o EOmAHMET  BEEFILARERLY - KM
U HHRERFORETRETR T ALLHEN - BRI
BTER AEMERABRITHEEXERCERCEGETHRELL
Frig 7% o

EFACeY R £ FEAFIREE TR B EPIHMERL RIRENF
o do RAE¥E B THEHE MRS E B I - B 0 TAERE
RA LI EHZ P METERIBILERERAERARZREY
PlRE 7 Bpfb i b R 24 ZMA TR AL T/ i E TR M A REY
I REZ R BRBUEBRENRELTENMe £ -

= ~ 3%k (Traning)
INEREFAT AR E Bl £ RATHE BB 0998 A — 2R

4



B AR A 2o 4R Mk ) T B o SR AR 4 8 LB SR R R A DRI BT
Ro GAEEAT BT 2 A A 6 K 0 IR 6 47 A 18 R 2K
MEAREBHE  ERR  EIRE - ZHERLARAEROE
0 @A — AT B AR BB £ I RAE - B B T AR IS 60 R ) R
RAESRAL AR A o K B ol B G o

g~ P& (Survey)

LB IR ARNAEELTURME A ERRANESRS
B o B IR A S R EAB S @e) B4 FEAB B4
BRER INGRARGEERX(HEESE > RAE B IEAMGYESE B0 1E
¥ MRBAMPIAE ARAERE - AELTUAE LS L flwB T
RErBERERAPFREYEE  MBHERPEYRELETAE
SO RREREHEAZTR LM EREMN - AERFHRE LA L4
FEBEPRAE £ 083 LA AR B By 4R 2L o

5~ EzE A (FocusGroup)

kb TR B e (BB U BT ERE
Roo MR e TUNER THLHE -

7%~ AT B R4 % B3R (Flight Data Recorder Information)

¥ ATk B (DFDR) R bk i1k % (QAR) ATERAT Y
RAT F AL TS LI (3 RIIER TG @103 5 ALk o 2] 2
ok B4R e 33 b2e 4% % DFDR/QAR 23 89 A MR 4 7 445 4 6098
ERALE BRI E LS TR AR  AMTA TN A
T BRI R IS LB LT A -

Bt RATEHEHER R A F WA LRS- AR A
AR EE LR B MR LA A A2 RAT L B R =T AW Bh B E
e ¥ahEH -

bl AR AN EAR Skl & 7B T BB AE Y i ALK D 24n B N
WE o BRFBOERFINARGEEHE B T AN 938 E%
R RAIEVFOE IR LD B RBEMAE 3 A LBRR IR
e FH R AHCERBEA LT UG AT Z 30 AN AEAIT A
A% o

EFEHER
ERGLEN—BREETURELAMERENAAR Z R EA



BIRRREED R BREH R - TR A e EEFHRAFT
gasaTE M EE RN KL CGEEHRNES  BHSE
i EAE R ARUAT R BB R FESE R E ) A BR A T A A e Bt
FER R AAMaERE > FRAIZAME LA RIFPrBLERRAF L
RAIEAR L CLEEANBHRRT R OIEHE KRG 2.4 %At m et
TETHE o T LAATL 22 T ol SR BR AR IS SR iR T 0 SRe& B B 18T 0 T R L % E i
F By KR F o

T B2 F A R LOSA ey 38 3 A st o AS 2k R ARAE L 5
Mo RARMMZ MIFRR —REFHERGAEENRERSE
AR EREREAB AR BERGERITTAEHZ R4 ST @Y
BRERBARR A—F @ FHAESREFLIEMAE > THREAR
W) BTREARREN  BERSRFTI B ETITREA 2R VFE
BFIRIR D FHWYIRG s ARME R BES  SARENAE
ARG o A T BB IERIRERATEARSTE A LR IR
BB MAIR c FRAERLAFLGYAD > BRSHRBREGR L
{eit RBEERBERNTAOELE - FAER REFHUAEFTHRELR
BARMAESE BB A AR EABBEALAYRA F - THAEL
AGQOBB o ERAGREBEEIREBRAENR BRTREKL A% BT
REtEEY R % o

BKEE

B — R ERREH LOSA AT  E R F M A FALYH AL
BB R BERERENBEALRERERIFEANBFRALY
BRRAT A o LR UL H LA RSB RESN  RE T AL
A AR A X B4 HEik (error) R AFRAT AR ° Rk
I X RATnh ey g o B3t e BT > DR A B AFAE IR 8 > BR K
THERARERBE PO —ER F -BRARARYE ZE PR 8 % 0930
Do MARANIEATREBELEATHGRIE - BRAR AR o) —HLE
B2 RHFABRLEERER O ERBEPESENESE MAEZNEAE
ABgeReE -

A AT R ER AT BUAPT A A G RIB A B ME £ B AR
SAMABmER B kR EIEE 0 LI IIRIERE > RIEZ R R
F T SLERK 0 T B B K AE BRI 3B A B K 3 AR AR IR AT SA AR AR © 32 RE
RBRAREEGWE BRARLARTE R > (B ETRAEIEY -

Bk H 32 LOSA t94%.u o LOSA #5 Af8 &k ey 4k & R Rk
IR g R 0 ABLEAPTAIRIRA BAR - BBt ey & 0 3WE > I
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RoRF EERAEE LOSA RA&ZEHHMEERNT K Em®m
KBS 1% BT R R R T 2 Tl 0 S e & SR B R A8 3B 0 A A 3B &1
ERFHGERETARERRAELENER - BHE LY AL 85
Fl2E BT K N AA A A G R AR A BT -1 ¥EW
KRB RE TR BEETUA S R SRR kAT A
A BB R -

sk (error) $13g R, (violation) W Rl ey 02 TR E &89 > AT
HARNBEAAARRGEY BB ARTA B RD o & HFBREAR
BN REMLE M R #6030 0 BIEREAF R B E R B Z L o
ICAO i iE M ey R & RIEZAR IR > RA MY S Biml R

i o

e A e

B TR ARAS TR TR A TN T R AL B R R A
BHAEEBRE BREPE AL AR A LT
R - AWITA L IEE A bR @ty s  TUREEEXE
THRR BB TR E AR ENITE LB T RA KA
AT A o

2.2 LOSA NEIETER

LOSA & —# 4 M ERE  MURBE WL EH - B
LOSA Fri 4589 B HF =T AR k2 RATVE £ 0952594545 © Bl B3t
fE4 B WEH > BB T BRI A AN A G REAER - AT LOSA & —# &
HMEGe Lk AREAEENRE R -

2.2.1 LOSA BY—f% 2818

RATB EZAR T LOSA 89:&1F » B a2 L RATE
(pilots) » & Bx 2 tm (instructor pilots) » J§ 7422 B % F2 2R P &y & B
( safety pilots, management pilots) » A E /s 48 ( members of Human

Factorsgroups) @ #4178 %42 % B @ B (representatives of the pilot
organization’s safety committee) o #7 %5/~ 48 &4 FBE T 4R B AL 22/ 3] 49
Koo ZEREOEBREE RE S THREH (BEAAR) e85/ M
E B B R EofTiE A LOSA 893k » UMEIFHEBR Y
ATAT AR AL AL 8 F K v LA 3 ©
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A ERBRES LOBREE o T HEBERTHE (flight
segment) &9 AR AR EITERILE - LOSA i3 Rk AL £ 200 E
A eIET 5 =4 -

1.CRM w3 4k - #I A A A B 4% £ % (Human Factors Checklist )
A & o

2. AT B AR SME R B 3 T 4F & (Externa Threat
Management Worksheet ) Ao L i & ©

3.48 B Bh & A A # %k & ¥ T4 & (Error Management Workshest )
Fm A& o

BRBEBRZRIGRE  HiLEL—BEM (H—Z2 @AM BEX
HALHE > BRI R  BPRBERNERT BTHRKERSVWEER
Fifx (segments) &k} o

BRBEFEEREAA S RARAA MG 45 2 H BN
BB RHETAE LR A R e EE TR REAREIEAAL
(FREROAZALEIAE > MRS TR R -

REITHR LA BURARHEEMRR O H BRI RALEE
FAEAFARR] B Tho M BT R T @R F G IRE 2 R A B e ) B
B BB FNERTUARBE @B RIS RE - £EEREHATE
AR EHAATE BB AedE B N TR B 8 R R B ATAE M B
HHAZA EHUEL I RRHELEFAEARA TR LM Z T > B L
RTaEBELBEAFRHA -

BERBTURGHERE BN EARRITEREELEL S
3% (Flight-deck Management and Safety Survey, FMASS) & X &
S o T UAEKFHITE AR & TR EAE N T E MR E
RIEHFTBE TUERABFFAEUTEFFKXFY - BT
BFsh s FMASS 5284540 8 B AR E R E » & & 875 BPRIK
o @BNTRARF TS -

2.2.2 J{ARE LOSA RIEd[E

HABONHLE N B 0 BRI RA TR & 485 AL 8 RA
VEERPTAMG - RIEDTMENNENRAELE RS> £ L
E i LOSA » fefinsa BRER R BRI M A KB &EEH X > B AL/
42 R B RS R A2 AR A A B o PRI SR ARAEAT BB A MR AL 4
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AR EIAVE AT - DR BB RAUAE £ 2] 0 A B #T L e BFRE o

R EEBMEAAEELEZIES  BEHLARKTAE - ER
st bay "B g TOURBEEEBBEREIESA VBB A EE
SRR o A KM o ML ERAE 50 % Refnda B T AT A s B A
NIRRT EAR 30 % o & RALE B SAELAI BB FIK 0 RIgA K
RERBREFT ARG > & 2R B AN 25> ANLE MR e TR ER
BT EGHE > MIEDEEGRE

223 EEHER

BB BRE AT B LBNARE LN EL SRE
2 &48 LOSA a9 &4 LB NS T AITE —BIG ReYEF H 5
BRas TR BHMAE -—BRENKRE > UARRBEHES - F
EREERAN oM AT FTH ALK ETHEL

TR ABRFRER AP EEIERARRREE L
AR RE BRI o ABR EHRELRGTE T LA L — B
B REETEIERYBELHEARER—BRE  BRAETEIFRNE
Bt E—BHRAX - ATEEEN  BEETMHAWA—R REH
FA& R — B £ A &2 o AR 4 o PR R A& B BB T ARk R — R A 8
" b 4ak ) (segment number) > BRI E — AR TR A
BEERNYE RNy ET ARG R R RE RS AR 8 ik
36 R REL BAEE > BRERT DRI SE R B A4S E 8 BRI AL B
RAW B o

EHBAER —BEBRE - HBERBEAMUERHERERAE R
EH - -BALZREREELR REPHEIFARBEATEIFEATUE
A KB4t o B —F BB SR 3R & E AT 50y R B AR A AN B R
N BBRR B AL R ERERGENRAE T Bk AHFT
VERBEIERE PR ERS — R ERAGHBEY  RERBREEEL
0 Y i b, AR B — B o 5 4o RAT AT RIFAT IS B Y BB TE S B R T R
ATRTIEAT o

FT—EETEZEEY "B £ &% (roundtables) o £ i fE [
B BERD T MR E R R A AR E RILAE
Ao RAF A GBI/ A X AT > 45 LOSA 3+ Z R > MK EF
"B R @ 6 B e LR M BEER R 8 BE SLER K T DA R 6 L Bk
MEE BHRMEARETHOT R BRI ARE  AIRBESSY
Mo




AR RS FREN A BT AR R 6 BRI R S ER
B B RO T RD At BB BB AT E A 630
kB BROESRIETLE > LIBF T EHMEY RE BB mid
AN H ALK R LHEN T M 02 HEMATREL
B B > TR R R E b B ey S8 msh T 40 > 5 DR R R ER
RAE IR B M EATIRL B 2 AL -

2.2.4 IREWRE

LOSA #y iz MR AEE ML » NI EN TR R A RKY
LOSA BH & REHGMEEOANBRZERNA FHHRB Y - BHH
ZHEMFTERFHRARERZNMES o RRERTAEH A Lo RR
BLEARE BG5BT 0 AR R AR 0 i MR ikiE 2] LOSA 89 B AR - R R
ER AR BE b B A K AR AR R GRE A
BT Mo o BEEEARENR T RBELIEL S LOSA
MEZABBITRALLY > FhaERMEEAE -

WAL FRRBARD B AT RS A A AT
DARB T 5%y R 23k

N4 — 14 LOSA B AT E by &

PATHME — L F e LOSA Frif 2| e 8 RME » 25 FRBBHA
3 ninE—LOSA B ELERFE

IS ks

I FMASS (RATERBFTHERRLAD) &1

Il e33R

IV RITHBHRARMAETELER

V. RFEBAHEHR (CRM #£35) &R

M4k 4238 %A514 Y SN IR E BRAT A B Bk BEER KRB TR
19 04 Lk

BEIR S ERBEER B TRERRE B2 E2 Tk
MARBAEE  UEREFFHARTEN -

10



2.3 LOSA FERRZN B

AEH L1 A LOSA 34 & 093748 o i E3RARM 035 = 3R
¢ A& R E#HE % (Human Factors Checklist) ~ sM2R ik % % 32 T 4%
# (Externa Threat Management Worksheet) & #4i % % 2 T/ % (Error
Management Worksheet ) -

ATRG-HEABOF@RBRRE  RBRRUARIXFTAZAR
AEAUTERBORERARMEARR A E LM EEU[] %

7N °

2.3.1 ABRAZERERIAE

FERKE—ERE

R BB — B B4 LOSASEa &k » ok 21 #
6 F ko RME A S EMATHRE - AWARRS BRI -

TRALIE B

EEEANBRFRE LR T LA w8 RAE K - B AT
(pre-departure) - #e #¢/fe 7 (takeoff/climb) » i A (cruise) AR TF
M/ 355/ % % (descent/approach/landing) - BERA AT L35 4 48 B £ A3
BERIRATE SR o AL R F B AL RIBAT - HEANFARAR
ITREE R - RFi—HIFEDN AL TG o T /353 aiE T F2)
RAAT L B AL SR 6975 o

(ABRERELRF—Z2RR]
Ry A& E (Crew Familiarity)

RELRABREZERLLEEZAE S (NTSB) ty#t5t > /B R&23 A
% (lack of crew familiarity) A F# B8 AR E2— BT H @y
BRUERREZ - TUMEAZBARRENREOE P —BREAAE
HERATEORE - F—BHLT ' —RARITHERMAEZ > §HEAMAE
#e R — A RAT E B AL (HL) BFE R - 7T LAA — 18 i 3 o4 B 28 3 B
WE TARMY & — A RBIBEALEE 7 | ENE e RHE R M
EHABBHBRERE 0 AR MIA -

[(ABRFHRELRFE—R]
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0% 4% (Therating scale)

TG T AR AT Rtk B N B R A sk R R &
Fle93 P %% » AR - B — B2 E £e94 4% (operationa
complexity )> & ZHBR R B AP E - F R —(K)EwW(FH)-
RFE Ry AR A EFHRE AT | Mg (RMEE > RAK
A ELE T ) BN BIAT IR AR o B F R0 AW R AR
REBSFERE > THERNTFHA AR AN RH B AR

%A WIS (SKills) Awsistoy - HBERER TSR
RKEBEAGAZ R o#HKF - LOSA myta vy £ (poor)
# BT RESE L (unsatisfactory) #9 %% - BRI E®R T £ | @
APHRMEEATHEEE  H=BERA " HERKEXR
( minimum expectations) ~ " 42 # | (standard) ~ " 2 4% |
(outstanding) » i@ ¥ At #i @ % £ TR | F o

[ABREREERE —Z2XNE  wiB RASE R EME KRB &
A% — AT B AT (pre-departure) - A2 /e 7
(takeoff/climb) » A & F [/ 35/ % = (descent/approach/landing) %
ZPEBRER B BBEERST Y MR &R B R &3t E
(planning ) ~ # 47 (execution) ~ #1453t & (review/modify plans)
% tmEt ]

3 L BWATE

4o R 48 B R F s 269474 (necessary behavior) » 4,44 B4 45
oo plde E B EBIEE R EERILT AT Ees R e R R BE
B L/AF R B EMRITHEEANGERL " £ > FIRFEEATA L0
Eb o

4R REALFES

fF T > Fibm BT AR R A4 8 0 sLE A6
ST R R A B AR A AR BRI A R A H R EA B ek
B, A LATE 5 e

[ABEREKEERSNEAMEATS (individua ratings) # # =T
3]

B
1 A LOSA 37469 B o9 i & 5B 4 B EF ~ ey Bk 04k

12



Bk bR A4S 9A RE 40 B KB A B bkt % R B IR JE %k s R
PSR 3 F=3 YOl 378 3.8 TN E-ESIFSUY: S SR £
M o SRR B e ST - % A b ) BB TR T R AR
HoREEEE o B ESE R

ERRAREE 0 — ERERS BEAHORRIRE PER -
ST LR R B B O R -

TR EERAER BTHR

BREEGEBERAFEFCRLEFE TR RFRATUY
IREREAARMBENEZTEF BENRFEHRRRTHEY
A o

B AT/8 47 (pre-departureltaxi ) & #e fe/fe B (takeoff/climb) &
3P R AR A R BT RS IE T AR, 0 32 T MAREAR AR MR B RALE R € %
BRI B X AT eI - R B AR BAR A FE AL A R AR B AT AR B
R—BAFFRATTRBIRE - B B ZZIE )R T KA T ARG
DAEE RATIF ) R IR B Z A R TR - A BREBATHE G
LOSA 893F 5 & A& R R AL AL TR ©

WMEAFEHMML BN FRRARRENA LS RALELER &
SRR AR E S 0 JESH AT T M B RAAA 0 T A IEAE B 4R
ToE o TR BERETI AR BREARLEBEBRETINE
R AALZEIARARLENFH -

S

;

\|

BESRABALR ERERAUNTH - FHRERZ BAR
BT SR EY o

ERATIER G R HMBENFES - U LFmT R BERRA
AT B0 AR BAR RIS PO ] o BB IME R B & F 1 R B
H— Bl e AL SN B R B I AR R P o ho RBIASINME B BB IR 3P
WAEABBRFRERTTAE A/ FW AR R ECEIINERT THEL
& P 6933 T A B © 40 B 3R K 00 3 S AR RAT 8 &P B
3 (comments) B2y MA B L BZe R AL B LA IT/EERN o

[ oo 18 AALE B R B8 e A2 & A #uat (narative) &93f 4T
AL 7] 3735 )

TREBXFERERNTA
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AN&B ZHmERLE CRM 93 F 0 AR RG B ERH - RITHH S
BEHTEy EBRELELEFEEYE ATRREINRHYBEAER
WA BHEEALAEETE  FloR A BEIEFHERMERERER
SRR B kAR TBAE > RIEEMATHIEBEREZY S RE -

B#EE%aE e (Automation management markers)

o R Atk B B Epibk i 0 LB RATE TR 2 AL EA4L
(FMC/VNAV/LNAV ) » Rl & $p4t3x f 6478 B AR R 3 - 2 AR
+ B-727 f& 8 #y1t:kfy 0 A ARTA B R -

[ % =83 1E45353F 4 F 0934T (execution) » K — 18 4a 78 3F
7]
a2 eh3r4 (Overall observations summary ratings)

RiE— IR B RBE BB ATA RSP IIAS 4
HERERITMAERE O a5 atEm 8 eyt E (crew planning)
#4T (crew execution) A5 iE (crew review/modify plans) #9373 -

Hrey ek B (technical proficiency ) o 145 48 B $3* & 4ty 4o
Mo HSOPwEFRES -

48 B ey 4535 (overall crew effectiveness) - 48 B &4 45 3 %= — A48 &
MR EF o BB LB NNHE F o

14



%21 AAREMHE %R (Human Factors Checklist)

Airline

Relief

CA FO SO 1

Relief
2

Date (Month / Year only)

Base / Domicile

Observer ID

Years experience for all airlines

Route

Years in position for this A/C

A/C Type & Series

Years in automated A/C (FMC with LNAV &

VNAV)
Stage Length (Hours:
minutes)
Crew Familiarity — Place a check in the appropriate box.
Leg Number Of First leg ever flown together More than one day flown
together
Pilot Flying First day ever flown together

Predeparture / Taxi-Out Narrative

Your narrative should include a general description of CRM skills, external threats, crew errors or other significant events that affected safety. When applicable, include justification for why you rated a

crew above or below standard on a specific behavioral marker.

Pred eparture [ Taxi-out Complexity Rati NQ: Assess the complexity of the operating environment This item is rated 1=low to 4=high.

15




Predeparture / Taxi-Out Marker Ratings

1

Poor — The observed performance was a
clear detriment to safety.

2
Minimum Expectations — The

observed performance was adequate to
maintain safety but needed improvement.

flight operations.

Standard — The observed performance
was at a level to be expected during normal

3 4

Outstanding —  The

observed

performance was ideal to maintain safety.

Behavioral Marker

Examples

Rating

BRIEFING

The required briefing was interactive and operationally
thorough

Concise, not rushed and met SOP requirements

Bottom lines were established

Crew members developed strategies to manage safety

Threats were talked about and their consequences were anticipated

Planning CONTINGENCY
PLANNING threats before they encountered them Used all available resources and information to manage threats
WORKLOAD Roles and respon_3|blllt|es were defined for normal and Workload assignments were communicated and acknowledged
ASSIGNMENT non-normal situations
OVERALL PLANS STATED Operational plans and decisions were communicated and | Shared understanding about plans - “Everybody on the same page”
RATING acknowledged by other crew members Crew members stated their intentions before taking action
MONITOR / Crew members actively monitored and cross-checked Aircraft position, settings, and crew actions were verified
CROSS-CHECK systems and other crew members ‘ '
) o Tasks were performed with fluidity and direction
Execution | WORKLOAD Operational _tasks were prlqutlzed and properly managed Avoided task fixation
MANAGEMENT to handle primary flight duties ,
Did not allow work overload
VIGILANCE Crew members remameq alert O.f the environment, safety Crew members maintained situational awareness
threats and the progression of flight
FMC and other automation settings were verified with the charts
OVERALL AUTOMATION Automation was managed to balance situational and/or Automation setup was briefed to other crew members
RATING MANAGEMENT workload requirements . . . .
Effective recovery technigues from automation anomalies were used
EVALUATION OF - . . Crew decisions and actions were analyzed to make sure the existing
. PLANS Existing plans were regularly reviewed and discussed plan was the best plan
Review / _ ) ) ,
Modif INQUIRY Crew members asked questions to investigate and/or Crew members not afraid to express a lack of knowledge
P y clarify current plans of action “Nothing taken for granted” attitude
ans
ASSERTIVENESS C.reW membgrs State(.j critical information and/or solutions Crew members spoke up without hesitation
with appropriate persistence
OVERALL ADAPTABILITY Existing plans were altered under contingency situations | If necessary, plans were modified to meet the demands of threats
RATING in a timely manner and/or operational requirements

OVERALL CREW EFFECTIVENESS RATING

16




Takeoff / Climb Narrative

crew above or below standard on a specific behavioral marker.

Your narrative should include a general description of CRM skills, external threats, crew errors or other significant events that affected safety. When applicable, include justification for why you rated a

Takeoff / Climb Complexity Rating: Assess the complexity of operating environment. This item is rated 1=low to 4=high.

Takeoff /Climb Marker Ratings

Did not allow work overload

Behavioral Marker Examples Rating
MONITOR / Crew members actively monitored and cross-checked Aircraft position, settings, and crew actions were verified
CROSS-CHECK systems and other crewmembers ’ '
. . o Tasks were performed with fluidity and direction
Execution | WORKLOAD Operational tasks were prioritized and properly Avoided task fixation
MANAGEMENT managed to handle primary flight duties

Crew members remained alert of the environment,

VIGILANCE . . Crew members maintained situational awareness
safety threats and the progression of flight
. . . “Fly the aircraft first” mentality
OVERALL AUTOMATION Automation was managed to balance situational and/or Used appropriate levels of automation to maintain awareness
RATING MANAGEMENT workload requirements ) . ] .
Effective recovery techniques from automation anomalies were used

EVALUATION OF

Crew decisions and actions were analyzed to make sure the existing

Revi / PLANS Existing plans were regularly reviewed and discussed plan was the best plan
eview -
Modif Crew members asked questions to investigate and/or Crew members not afraid to express a lack of knowledge
Pcl) Ity INQUIRY clarify current plans of action “Nothing taken for granted” attitude
ans — - -
ASSERTIVENESS Cre‘”. mempers Stated. critical Ir.]formatlon and/or Crew members spoke up without hesitation
solutions with appropriate persistence

OVERALL ADAPTABILITY Existing plans were altered under contingency situations | If necessary, plans were modified to meet the demands of threats
RATING in a timely manner and/or operational requirements

OVERALL CREW EFFECTIVENESS RATING
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Cruise Narrative

Your narrative should include a general description of CRM skills, external threats, crew errors or other significant events that affected safety. When applicable, include justification for why you rated a
crew above or below standard on a specific behavioral marker.

Were the Predeparture and Takeoff ratings completed during cruise?  (YES or NO)

Cruise Complexity Rating: Assess the complexity of operating environment. This item is rated 1=low to 4=high.

Descent / Approach / Landing Narrative

Your narrative should include a general description of CRM skills, external threats, crew errors or other significant events that affected safety. When applicable, include justification for why you rated a
crew above or below standard on a specific behavioral marker.

Descent / Approach / Landing Complexity Rating: Assess the complexity of operating environment. This item is rated 1=low to 4=high.

18



Descent /Approach / Land Marker Ratings

1

Poor — The observed performance was a
clear detriment to safety.

2

Minimum Expectations — The
observed performance was adequate to
maintain safety but needed improvement.

Standard — The observed performance
was at a level to be expected during normal
flight operations.

3 4

Outstanding — The

observed

performance was ideal to maintain safety.

Behavioral Marker

Examples

Rating

BRIEFING

The required briefing was interactive and operationally
thorough

Concise, not rushed and met SOP requirements

Bottom lines were established

CONTINGENCY

Crew members developed strategies to manage safety

Threats were talked about and their consequences were anticipated

Plannin
9 PLANNING threats before they encountered them Used all available resources and information to manage threats
WORKLOAD Roles and responsibilities were defined for normal and : )
. . Workload assignments were communicated and acknowledged
ASSIGNMENT non-normal situations
OVERALL LANS sTATED | OPerational plans and decisions were communicated and Shared understanding about plans - “Everybody on the same page”
RATING acknowledged by other crew members Crew members stated their intentions before taking action
MONITOR / Crew members actively monitored and cross-checked Aircraft position, settings, and crew actions were verified
CROSS-CHECK systems and other crewmembers ' '
) o Tasks were performed with fluidity and direction
E ti WORKLOAD Operational tasks were prioritized and properly managed Avoided task fixation
xecution MANAGEMENT to handle primary flight duties
Did not allow work overload
VIGILANCE Crew members remameq alert o.f the environment, safety Crew members maintained situational awareness
threats and the progression of flight
“Fly the aircraft first” mentality
OVERALL AUTOMATION Automation was managed to balance situational and/or Used appropriate levels of automation to maintain awareness
RATING MANAGEMENT workload requirements . . . .
Effective recovery technigues from automation anomalies were used
EVALUATION OF i e . . Crew decisions and actions were analyzed to make sure the existing
. PLANS Existing plans were regularly reviewed and discussed plan was the best plan
Review / ) . : i
Modif INQUIRY Crew members asked questions to investigate and/or Crew members not afraid to express a lack of knowledge
P y clarify current plans of action “Nothing taken for granted” attitude
ans
ASSERTIVENESS C.rew membgrs State(.j critical information and/or solutions Crew members spoke up without hesitation
with appropriate persistence
OVERALL Existing plans were altered under contingency situations | If necessary, plans were modified to meet the demands of threats
ADAPTABILITY . . : -
RATING in a timely manner. and/or operational requirements

OVERALL CREW EFFECTIVENESS RATING
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Overall Flight Narrative

would like to make about the flight or crew as a whole.

Describe aspects of the flight that have not yet been mentioned. If operationally relevant, include specific crewmember experience, proficiency levels, group climate or any other comments that you

Overall Complexity Rating: Assess the complexity of the operating environment. This item is rated 1=low to 4=high.

Overall Marker Ratings

Behavioral Marker

Examples

Rating

LEADERSHIP Captain showed leadership and coordinated flight deck activities

In command, decisive, and encouraged high levels of crew
participations

COMMUNICATION . o : o
ENVIRONMENT Environment for open communication was established and maintained

Good cross talk — flow of information was fluid, clear and direct

FLIGHT ATTENDANT | If you observed a flight attendant briefing, rate it using the
BRIEFING following criteria

Addressed safety concerns, crew coordination during
emergencies and flight updates

INDIVIDUAL RATINGS CAPTAIN FO SO/ FE

RELIEF 1 RELIEF 2

Technical Proficiency

CRM Skills

OVERALL RATINGS

Rating

Crew Planning

Crew Execution

Crew Review / Modify Plans

Crew Technical Proficiency

Crew Effectiveness
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2.3.2 IR BZEIE TIERAVAAE

I REEHEIEEALRARKERITAMAG BN » Fhwk 22
#2418 -

A%

sh2R mE (external threat) M 4a A B 25 8 RAT P AT BE R
By o B FMHW I RITFELENBARELIHREUREREZEORE -
EHTREAMBATERY  TREBF LAY AREF MR LA
FEAJETRER - R A » RAEMTHIE o IFERRAE T he R &)
SL¥R R B sL B ER TR B4 o

B IEE AR 4 B AT A A BB KRB N SN R R R o ] ko FE AR A BRI
BRh BBk shER R A i@ A B AT A Y 0 B bR AR B SR AR
%o miEghk (RBREIFRBR K RIR) - HAIEEAR 4 B 2 K 6945
F e ATC (e Pw) ifadkmk > RRAFEREA ZRESYH
BB WHEBAE
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RN REEEI .
S 3R B E 4k (External Threat Description )
EEOBEITRE—BEFS > BREIIMRF ORI - RAF
FEERFMESFRFF RBER T EATAEB AT w385 45
(codes) RFSMIRRG 9 AR IR RS > HHFHEERELY
WMAVBENEZRT o FRIAFERAHZRABEEL -

SRR R & 3 (External Threat Management )

BRBBHHNNRE AT HRAKNETEUAR A BT EE
Ja ARG AL o
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% 2.2 9NER B % 32 T AF & (External Threat Management Worksheet)

External Threat Description

External Threat Management

Pf;?sitof External
9 threat . .
External | 1 predeparture effectively How did the crew manage or mismanage the external
Describe the external threat | Threat |2 [keof managed? | threat?
Code 4 Descent / ged:
Approach / (vesorno) | (COMment on specific crew behaviors,
5 Taxi-in countermeasures employed, and outcomes)

1

2

3

4

5

External Threat Codes

1 Adverse weather or turbulence
2 Aircraft systems malfunction

3 Maintenance event

4 Maintenance error

5 Dispatch / Paperwork event

6 Dispatch / paperwork error

7 Ground handling event

8 Ground crew error

9 Cabin event
10 Cabin crew error

15 ATC non-standard phraseology
16 ATC language (difficulty in
understanding accents or poor English)

11 Airport conditions (closures, construction, poor lighting, faint

taxiway markings, complex taxi, departure, or approach)

12 Unfamiliar airport or route

13 Communication event (ATIS, HF, ACARS, or company)
14 ATC command (poor timing, abnormal routing, or slam dunk

clearances)

17 ATC error

18 Crew scheduling error
19 Terrain

20 Heavy traffic

22 Operational pressure (late arriving
AJC, poor schedules, irregular
operations, delays, or all night trips)

23 Missed approach

24 Flight diversion

99 Other external threat or error

21 Crew fatigue / iliness
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2.3.3 EfgtH SRk EETFRAAE

FERAESEBRMATEI/X

AP0 —TEANSEE B PTRT Bk BB R A R L
K FIEE THA » BEFTARLEROML » Fhok 23 #£3t 2
E o

[UTFTAmASTEIELAE—BZHNA]

BEfg4 B gk (Cockpit Crew Error)

ho B ATHL 0 PR3e8k eI B R 2B 7 B AR 41 B Bk ((cockpit crew
error) > A B EEHRWMEE T AT ERask MR E - BRATUE
RAERFAEME ~SOP (BREMERF ) Bk RAHMEE ~ 5] -
ATC Fr S50y K TARA R £ KL o & T A7 9] 89 BR K T S AR 4 i (BN
MCP 443289 5 B 2R ey 3) Bl K (SRR EZWUHREER) -
B B RS0k FT A AR B P B A B9BR K -

L alhl e SOP R E A AR A Z DM EIERMIEE - R
JEAE 40 B TR foho ] 38 g 0O BAT R R REZATEEA 60 F A=A R
Mo Ak RE 0 ReATELER (instructor) € 4% sbAEER & » LOSA &2 4kt
oL SOPRUEEFMENAHMMBEEALFEABETRNORE
BERBLBARARLERZENGNIHAT - MENINELEHHR

(policies) » 1442 7 (procedures) #x B35 w by » M & Bk 4F 69 3%
Ve K o AT E B B 7T AEA R E R SOP s R 3% hu AR b9 15 DL F E R
B LOSA Tl SRR » ERATF AR S R RBI AL
SOP R A2 ¥ 4k it » 25 % B AR 2 REG & & R Ty BIR AR ILA
TR AR °

SOP N A48 R EILITA WERATHERATEL/E
g R EMBLREIEERL BRALTHERKERETN 2
BEME R AW —FE o

RFReyiT A4 B e )k (Poor Behavior and Crew Error )

RERES R SOP (L F & EHRRTREGAL) 694 B 4T 44
TR A AR ? 4ot B BER AT (pre-departure) & f3RE A&
BAZE  BRBERABTERAMGH A LERR wEBRBEERGHE
MEMR KA A RBEAR AR
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2 EREHE M %k (Multipleand Repetitive Errors)

BRI LR THRARTHTX - NS ERERMHR
RO ARRAT 09 & PSR AR K - Bl R EER AT X5 R
TwWHEMABH T RiLsk— MK B3ELA L ERANELE - Hib
Yo % RERFHEKRI » ME KRG K F A LLBHIE -

BigaEwysi P EHE X (A Modd of Cockpit Crew Error

M anagement )

B T B ke AT 3 T AR F 8 40 B B ko AT 0 7 o BB AR DL T )
A HARE 21 BBAH S RORTEBAEERAR » B9 A
ok BEAE RN L -
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EISELEE RN
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R A
TRt
RBEEFE

AT
ks o]
ST T
S B e
SRR e
R

it FIRREI A/
Hig

21 e B I BR R B HA R,
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EMHR kM ER

AR BB AT AT I A BB KGR T U R F
BRRT S A Bk By BER) o B F A TAE R Py TEik$EA ) (error type)
A— At o B 2.2 &9k kKt (decisiontree) » &% F @ik 0 HhRR
LA BhAE R BRI R o

A & KB % (Intentional non-compliance error) : A &3 H &
ABMFERF c TN BNGR KRS FHET FHREAREER -
Bllota Bl £ TAF B ERALARTEBR T ALT —REMH K &
1B 5T fE L A2 MR % (procedural error) o 4u R 48 B & 48 J0 48 &k AN
A% HFHFBEAR T RERR

A2 5 M E % (procedural error) @ E#HATES KA ERFIFME
R o 4 B & % B R EAk 12 P B A B » 4 64 L B R ST
e EeEik o

B %k (Communication error) © R B By &l 0 SRy mE > &
km B RIS AE (ATCRMBEELEAER) BHiE o

sk B i & (Proficiency error) © £ % 4ok s oo 4135 -

Ve % 58 ¥k %k (Operational decision error) : R ik » 2 R itk
BEELBERF PREL BHRLEFHERERRE -l T
Fafpl BVE LT BT % -

T AAEER KA H AT A S BR R R AT KB ey 543 0 LOSA 44t
BAMBMAKER T ARG KITA > ok " FEREMBRK
BB TR ONE TRERMEA R - HIMeY4E%E - FHRBATC A5
TR SRR o R LR e AT Ay il A S AT Ao A SRS 0 d R
KGR AF BB BIER » F 5 Rk
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PR E FH SRR A - 35

e Y R B B R T A
R ERIATS [ 2

Kl
=

B 2 R 2 AT =
SRR [ 2

lﬂ:[_\‘l
B2 ER A G 2
A P R TR T E |
o

lﬂ:[_\‘l
Brsk R B SN 2

SPEREAR AT HE ?

HERBIEHK

&

2.2 B R TN RE R R
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Bl R BBERARMEE T R BB RIITHRERTYER | B
Bk ©BRFRBIRFHE T IR AAEL T A SR BN KR

(RAEZE L) KA ENRBEL (codebook) ey " A EREHRER K
2% > RO S ERBESL 120 (R By XERKEER) -

Bk 4

A b BB KT AE R B k42 (error chains) F &9 — 34y 0 Rk
AEERRKARROEETAAEALRAE S —BEAA T E oW
Moo Bk PO BB AT EEA AT K P o £AZE T HksE | AR
—ATY > BN — B kA B 69 B & 37 45 (Error ID number) -
18] 4o Error ID#3 (g k237 /X55 3) 24422y MCP B 2% » i3
T Error ID#4 (ZR KA KRG 4) RAER AR E MCP &Y & %€ > &
WA K AR T o) — 3y 0 B R T AT AT -

gk aenl (U | Hidk B b ?

S BLAR G AT BB a8 nl (Ul
3 Bty MCP 8¢
4 REEF A = R E 3

[ TFTABRAEEIERE _BZHRNA]

BEBRARBYER

BT HAER T/EE T "Bk RE | (eror response) AF—
TP ewiER o

B3 (Trap): @B X Ee)RIE > B kARG R L A A& I -

Bt 24 (Exacerbate) : ghk#k4m B AR > 124 B o4 Byt Rk 8
VEE BRI B K > JETRIR ALK 8 > FH R FH o

ke R JE (Fail to Response) : & 7 #4 %k 5k A48 8] sk fo LA Z. %
AL B RAERJE ©

BAERGER

Pk R B RATEE SRE MR o R B EREH A B
ko —phtE Rkt T+ 540 (inconsequential ) - 2 R ER 15
AEBAL 0 BRAMERMA THsM ek %k, (additional error) 2 " JE
FAEA YK A& | (undesired State) - " k 45 R /& ; (fail to Response) =T A

29



Mk E=FER T+ oo T JETREAGRRE T SRk o
+ 58y (Inconsequential ) © & 7 25 & P 8 20 84 R R JE 43 R 4 o
JETEHR 9k A& (Undesired State) : & =T A& $F M2 38 o R 54 3 04 &

Fé-_;\\ o

38 9h ey % (Additional Error) @ e AT — B kAT 2k ey B — 14
% o
Bk V.SIETRIAH RAK &

FEFaER ey Ak AR & (Undesired Aircraft State) 5% & fefn4a B &9 R
JE S0 6T PR 5] AL 8y TR oL B R o 5] 4o RAL S B0 1R £ WA R TR Y
KL G RARLEHRR - &Y kA S A IETAI e Atk ik & A5
RHBRABEZY - wRBRE—EIERI O HAKRE - BT R
BB — BB kM EREARGIKRI - BARBIBR AT RE 2 EE L oY
R ORI ARE > RRMBERRRINENERER - AP ABAARY
RIETREA YA AR BB T AN 24, A A H KRG LL& ST ©

JETRHR B AAR K RE VT AE 2 N X M E s A& SN 3R A B 89 BR R AT
F B Pl R RAVE R St 8% > ATC 35 4 #4537 © G441
4 B Eik M 0 T A SE AR SN E & (External Events) o

ERMAMBRKETEHEHRE

%Fn (Mitigate) : I 4 B &4 R JEAE 4T JE FAHA e Atk Ik RE mI 48 3] %2
20 RATAK RE o

&AL (Exacerbate) : 41 B €43 2| JEFA AR GO LAk 8 > {2 @
BeYRERBNEZTERIEII YR THREHS -

ke B (Fail torespond) @ 57 24 ~ K Ac 18R] IF T8 27 64 fio ik
KERXREAAELEEE > MBS HIETAMSKEN EEHRIE -

R AMMK G FRER

18R (recovery) : w5 JE T8 HA o AL K A8 P 3 20 04 R sk 4

4 R UK RE/F 4/ F 4 (End State/Incident/Accident) : Ik 78 #7 &9
MEBHERTERABMOER (HlloB ke FEmE - BRE T SRIBL
R FRMKI ) RATBRIBRENFHRFNS -

#8 /b8y k%% (Additional Error) @ 9 A #eAna B RE SRR E & PR
YA —WmBWEk -
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% 2.3 JEfg A B #R %k % ¥ T 4F & (Error Management Worksheet pagel)
Error Description
Error Tvpe Phase of Error
yp flight associated Error
. Error Who with an Chain?
1 Intentional Code caused 1 Predeparture external
H ; Noncompliance 2 Takeoff
Describe the error and any undesired state > Procediml the 3 Criee threat? (List previous
3 Communication (Three-Digit " 4 Descent / Error ID’s to
4 Proficiency Code) error: Approach / which this error
5 Operation Land (If YES, enter the is linked)
Decision 5 Taxi-in external threat ID

from the worksheet)

5

Who caused? Codes

4 International Relief Officer
5 All crew members
99 Don't know

1 Captain
2 First Officer
3 Second Officer / Flight Engineer
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% ¥ T 4F %& (Error Management Worksheet

pageZ)

Error Management

Undesired State Management

Management Description

Who
detected
the
error?

Error Error
Response | Outcome
1 Trap L .

Inconsequential

2 Exacerbate
3 Fail to respond

2 Undesired state
3 Additional Error

Who
Undesired | detected
State Type the

state?

Undesired | Undesired
State State
Response | Outcome
1 Mitigate 1 Recovery
2 Exacerbate 2 End state

3 Fail to respond

3 Additional error

How did the crew manage or
mismanage the error and / or
undesired aircraft state?

(Comment on specific crew behaviors, countermeasures
employed, and outcomes)

Who detected? Codes

Undesired State Type Codes

1 Captain
2 First Officer

3 Second Officer / Flight Engineer
4 International Relief Officer

5 Jumpseat Rider
6 ATC

7 All crew members
8 Flight Attendant

9 Internal company people (ground,
maintenance, or dispatch)

10 Nobody

11 Aircraft systems

12 Other person not
listed

99 Don't know

1 Abrupt aircraft control
2 Vertical deviation

3 (No code)

4 Lateral deviation

5 Speed too high

6 Speed too low

7 Unstable approach

8 (No code)

9 Fuel imbalance

10 Fuel level below minimums

11 Near miss

12 Unstable go-around

13 Unstable takeoff

14 Vertical deviation on glideslope

15 (No code)

16 Incorrect aircraft configuration

17 Unpressurized aircraft

22 Airspace penetration without
ATC authority

23 (No code)

24 Lack of altitude

protection

25 Wrong taxiway / ramp

26 A/C lined up for the
wrong runway

27 Excessive banking of

AIC

28 Undesired systems setup
(Switches and setup)

70 Long landing outside TD zone
71 Landing off C/L

72Firm landing

73 Wrong airport

74 Wrong gate

75 Wrong runway

76 T/O off C/L

77 Taxi out of sequence

99 Other undesired state
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Intentional Noncompliance Error Codes

Sterile Cockpit Errors
100 Sterile cockpit violation

Callout Errors

104 Omitted takeoff callouts (i.e., V-speeds)
105 Omitted climb or descent callouts

106 Omitted approach callouts

Crew to ATC Errors

109 Altitude deviation without ATC clearance

110 Course or heading deviation without ATC clearance
(deviation more than 20 degrees)

111 Use of nonstandard ATC phraseology

112 Omitted position report to ATC

113 Omitted non-radar environment report to ATC

114 Omitted call signs to ATC

Checklist Errors

120 Checklist performed from memory

121 Completed checklist not called “complete”

122 Checklist not performed to completion

123 Use of nonstandard checklist protocol (i.e., use of
nonstandard responses)

124 Omitted checklist

125 Self-performed checklist — no challenge or response
126 Omitted abnormal checklist

127 Self initiated checklist — not called for by PF

128 Self initiated checklist — not called for by CA

Cross-Verification Errors
140 Failure to cross-verify MCP / altitude alerter
changes

141 Failure to cross-verify FMC/CDU changes before
execution
142 Failure to cross-verify altimeter settings

Hard Warning Errors

160 Failure to respond to GPWS warnings
161 Failure to respond to TCAS warnings
162 Failure to respond to overspeed warning

Briefing Errors
170 Omitted takeoff briefing

171 Omitted approach briefing

172 Omitted flight attendant briefing (only for the first
flight of a trip or crew change)

173 Omitted engine-out briefing

Approach Errors

180 Failure to execute a go-around after passing
procedural bottom lines of an unstable approach
181 Speed deviation without ATC clearance

Automation and Instrument Setting Errors

185 PF makes own MCP changes

186 PF makes own FMC changes

187 Failure to set altitude alerter

189 Setting altimeters before the transition altitude
190 Using equipment placarded inoperative

Other Noncompliance Errors

195 Taxi-in or out without a wing walker

199 Other noncompliance errors not listed in the code
book




Procedural Error Codes

Checklist Errors

200 Missed checklist item

201 Wrong checklist performed

202 Checklist performed late or at the wrong time

203 Forgot to call for checklist

206 Wrong response to a challenge on a checklist (i.e.,
item not checked that was responded to as “checked”)
207 Completed checklist not called “complete”

208 Checklist not performed to completion

209 Omitted checklist

233 Omitted abnormal checklist

Primary Instrument or Panel Errors

210 Wrong altimeter settings

211 Wrong bug settings (i.e., airspeed or altimeter)
212 Failure to set altitude alerter

213 Failure to cross-verify altimeter settings

214 Failure to cross-verify altitude alerter

Lever and Switch Errors

215 Failure to extend the flaps on schedule

216 Failure to retract the flaps on schedule

217 Wrong display switch setting

218 Failure to leave thrust reversers extended

219 Failure to lower the landing gear on schedule
220 Failure to bring up the landing gear on schedule
221 Failure to extend the speed brakes on landing
222 Failure to retract the speed brakes

223 Failure to engage thrust reversers on landing
224 Failure to retract thrust reversers after landing
225 Failure to turn on the landing lights

226 Wrong fuel switch setting

227 Failure to turn on TCAS

228 Failure to turn on the fasten seat belt sign

229 Failure to arm spoilers

230 Failure to turn on the A/C packs (no pressurization)
231 Wrong panel setup for an engine start

278 Wrong power settings for T/O

232 Other incorrect switch or lever settings

Mode Control Panel Errors

234 Failure to cross-verify MCP / altitude alerter
changes

235 Wrong MCP altitude setting dialed

236 Wrong MCP vertical speed setting dialed
237 Wrong MCP speed setting dialed

238 Wrong MCP course setting dialed

239 Wrong MCP heading setting dialed

240 Wrong setting on the MCP autopilot or flight director
switch

241 Wrong MCP mode executed

242 Wrong MCP mode left engaged

243 Manual aircraft control while a MCP mode is
engaged

244 Failure to execute a MCP mode when needed
245 Wrong MCP navigation select setting
(NAV/GPS/ILS/VOR switch)

246 PF makes own MCP changes

247 Wrong MCP setting on the auto-throttle switch

Flight Management Computer / Control Display Unit
Errors

249 Failure to cross-verify FMC/CDU changes before
execution

250 Wrong waypoint or route settings entered into the
FMC

251 Failure to execute a FMC mode when needed
252 Wrong mode executed in the FMC

253 Wrong mode left engaged in the FMC

254 Wrong present position entered into the FMC
255 Wrong weights and balance calculations entered
into the FMC

256 Wrong speed setting entered into the FMC

257 PF makes own FMC changes

258 Wrong FMC format for input

Radio Errors

260 Wrong ATIS frequency dialed
261 Wrong ATC frequency dialed
262 Wrong squawk

Documentation Errors

263 Wrong ATIS information recorded

264 Wrong runway information recorded

265 Wrong V-speeds recorded

266 Wrong weights and balance information recorded
267 Wrong fuel information recorded

268 Missed items on the documentation (flight plan,
NOTAMS, or dispatch release)

269 Misinterpreted items on the documentation (flight
plan, NOTAMS, or dispatch release)

270 Wrong time calculated in the flight plan

271 Wrong clearance recorded

Callout Errors

275 Omitted takeoff callouts (i.e., V-speeds)
276 Omitted climb or descent callouts

277 Omitted approach callouts

Job Sequence Errors
280 Executing the correct job procedures out of
sequence




Air and Ground Navigation Errors

281 Deviating from the localizer

283 Attempting or actually turning down the wrong
runway

284 Attempting or actually turning down the wrong ramp
/ taxiway / gate

287 Attempting or actually lining up for the incorrect
runway

288 Attempting or actually lining up for the incorrect
airport

289 Failure to execute a go-around after passing
procedural bottom lines of an unstable approach
290 Missed runway

291 Missed taxiway

292 Missed gate

Hard Warning Errors
293 Failure to respond to GPWS warnings
294 Failure to respond to TCAS warnings

Briefing Errors
272 Incomplete flight attendant briefing

273 Incomplete cruise briefing

274 Incomplete approach briefing
295 Omitted takeoff briefing

296 Omitted approach briefing

297 Omitted flight attendant briefing
298 Omitted engine-out briefing

Other Procedural Errors
299 Other procedural errors not listed in the code book




Communication Error Codes

Crew to ATC Errors

300 Wrong readbacks or callbacks to ATC

301 Missed ATC calls

302 Omitted call signs to ATC

303 Failure to give readbacks or callbacks to ATC
305 Omitted position report to ATC

306 Omitted non-radar environment report to ATC
307 Misinterpretation of ATC instructions

309 Crew omitted ATC call

310 Missed instruction to hold short

Crew to Crew Errors

319 Wrong airport communicated

320 Wrong taxiway communicated

321 Wrong runway communicated

322 Wrong takeoff callouts communicated

323 Wrong climb and descent callouts communicated

324 Wrong approach callouts communicated

325 Wrong gate assignment communicated

335 Crew miscommunication that lead to a misinterpretation

Other Communication Errors
350 Misinterpretation of ATIS
399 Other communication errors not listed in the code book

Proficiency Error Codes

400 Lack of systems knowledge

401 Lack of automation knowledge

402 Lack of stick and rudder proficiency

403 Lack of knowledge to properly contact ATC

404 Lack of procedural knowledge

405 Lack of weather knowledge

406 Lack of knowledge of standard ATC phraseology

407 Lack of knowledge to contact company (i.e., gate assignments)
499 Other knowledge or proficiency based errors not listed in the code book



Operational Decision Error Codes

Descent and Approach Errors

500 Failure to execute a go-around before reaching procedural bottom-lines
501 Unnecessary low maneuver on approach

502 Approach deviation (lateral or vertical) by choice

503 Decision to start the descent late

Navigation Errors
510 Navigation through known bad weather that unnecessarily increased risk (i.e., thunderstorms or wind shear)

512 Decision to navigate to the wrong assigned altitude

513 Decision to navigate on the incorrect heading or course

520 Operating at the edge of the performance envelope (no buffer for error)
521 Speed too high for operating environment

ATC Errors

530 Accepting instructions from ATC that unnecessarily increased risk
531 Making a request to ATC that unnecessarily increased risk

532 Failure to verify ATC instructions

533 Altitude deviation without ATC notification

534 Course or heading deviation without ATC clearance

535 Accepting a visual in nonvisual conditions

Crew Interaction Errors
540 Non-essential conversation at inappropriate times

Automation Errors

550 FMC over-reliance — used at inappropriate times
551 FMC under-reliance — not used when needed
552 Heads down FMC operation

Instrument Errors
560 Lack of weather radar use

Checklist Errors
570 Failure to complete a checklist in a timely manner (i.e., after takeoff checklist)

Paperwork Errors
590 Failure to cross-verify documentation or paperwork

Other Operational Decision Errors
599 Other operational decision errors not listed in the code book
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— BHEAT (Accident investigation)
— E4EEE (Incident investigation)
— §)ll#k (Training)
- #& (Survey)
— FE25E82 (Focus Group)
— RITERECER2REEN (Flight Data Recorder Information )

o Mk EHEALOSAWIZE S @ B ARG B # K R IR
* RAANETE PR F AR



L OSA T THEELE B 5%

» HLOSAFT 15 &) Bk =T LAAR A 40 Bk 4 AR £ &9
R I9454% > Bl ETIFE A B 894 0 B T Bl
B N By 6 38 0 4B 3%
o LOSAB#RE /N4 6,4
— #RERITE (pilots)
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- BRZEIFINVER (safety pilots, management pilots)
— AR/NHE (members of Human Factors groups)
- RITELZEEZEEZRE (representatives of the pilot
organization’s safety committee)
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Human Factors Checklist

Airline ca | Fo | so [Reer | R
Date (Month / Year only) Base / Domicile
Observer ID Years experience for all airlines
Route Years in position for this A/C
AIC Type & Series Years in automated A/C (FMC with LNAV & VNAV)
Stage Length (Hours : minutes)
Crew Familiarity — Place a check in the appropriate box.
Leg Number | Of | First leg ever flown together More than one day flown together I
Pilot Flying Eirst day ever flown together

Predeparture / Taxi-Out Narrative

Your narrative should include a general description of CRM skills, external threats, crew errors or other significant events that affected safety. When applicable, include justification for why you rated a
crew above or below standard on a specific behavioral marker.

Predeparture / Taxi-out Complexity Rating: Assess the complexity of the operating environment This item is rated 1=low to 4=high.
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Predeparture / Taxi-Out Marker Ratings
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HX

72/ WATA

1

Poor — The observed performance was a
clear detriment to safety.

2

Minimum Expectations — The observed
performance was adequate to maintain safety

3

Standard — The observed performance was
at a level to be expected during normal flight

4

Outstanding — The observed performance
was ideal to maintain safety.

but needed improvement. operations.
Behavioral Marker Examples Rating
BRIEFING The required briefing was interactive and operationally Concise, not rushed and met SOP requirements
thorough Bottom lines were established
Plannin CONTINGENCY Crew members developed strategies to manage safety Threats were talked about and their consequences were anticipated
9 PLANNING threats before they encountered them Used all available resources and information to manage threats
WORKLOAD Roles and re§pon§|b|llt|es were defined for normal and Workload assignments were communicated and acknowledged
ASSIGNMENT non-normal situations
OVERALL PLANS STATED | OPerational plans and decisions were communicated and Shared understanding about plans - “Everybody on the same page”
RATING acknowledged by other crew members Crew members stated their intentions before taking action
MONITOR / Crew members actively monitored and cross-checked Aircraft position, settings, and crew actions were verified
CROSS-CHECK systems and other crew members ' '
o i | K ioritized and | d Tasks were performed with fluidity and direction
EXeCUtiOn WORKLOAD perational 'tas S were prlqutlze and properly manage Avoided task fixation
MANAGEMENT to handle primary flight duties )
Did not allow work overload
VIGILANCE Crew members remameq alert O_f the environment, safety Crew members maintained situational awareness
threats and the progression of flight
FMC and other automation settings were verified with the charts
OVERALL AUTOMATION Automation was managed to balance situational and/or Automation setup was briefed to other crew members
RATING MANAGEMENT workload requirements ) . ) v
Effective recovery techniques from automation anomalies were used
EVALUATION OF Existi | larl . d and di d Crew decisions and actions were analyzed to make sure the existing
PLANS Xisting plans were regularly reviewea an IScusse plan was the best plan
Review / - - - ;
Modif INQUIRY Crew members asked questions to investigate and/or Crew members not afraid to express a lack of knowledge
P? iy clarify current plans of action “Nothing taken for granted” attitude
ans — - -
ASSERTIVENESS CTeW membgrs Stateq critical information andjor solutions Crew members spoke up without hesitation
with appropriate persistence
OVERALL ADAPTABILITY Existing plans were altered under contingency situations | If necessary, plans were modified to meet the demands of threats
RATING in a timely manner and/or operational requirements

OVERALL CREW EFFECTIVENESS RATING
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External Threat Management Worksheet

External Threat Description External Threat Management
Phase of
Flight External
1 Predeparture threat How did the crew manage or mismanage the external threat?
External -
. 2 Takeoff effectively
Describe the external threat Threat | 3 cruise 5 . .
Code 4 Doscent / managed? | (Comment on specific crew behaviors, countermeasures employed,
Approach / and outcomes)
Land (YES or NO)
5 Taxi-in
1
2
3
4
5
External Threat Codes
1 Adverse weather or turbulence 9 Cabin event 15 ATC non-standard phraseology 22 Operational pressure (late arriving
2 Aircraft systems malfunction 10 Cabin crew error 16 ATC language (difficulty in AlC,
3 Maintenance event 11 Airport conditions (closures, construction, poor lighting, faint understanding accents or poor English) poor schedules, irregular operations,
4 Maintenance error taxiway markings, complex taxi, departure, or approach) 17 ATC error delays, or all night trips)
5 Dispatch / Paperwork event 12 Unfamiliar airport or route 18 Crew scheduling error 23 Missed approach
6 Dispatch / paperwork error 13 Communication event (ATIS, HF, ACARS, or company) 19 Terrain 24 Flight diversion
7 Ground handling event 14 ATC command (poor timing, abnormal routing, or slam dunk 20 Heavy traffic 99 Other external threat or error

8 Ground crew error clearances)

21 Crew fatigue / iliness
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Error Management Worksheet (Page 1 of 2)

Error Description

Describe the error and any undesired state

Error Type

1 Intentional
Noncompliance

2 Procedural

3 Communication

4 Proficiency

5 Operation
Decision

Error
Code

(Three-Digit
Code)

Who
caused
the
error?

Phase of
flight

1 Predeparture

2 Takeoff

3 Cruise

4 Descent /
Approach /
Land

5 Taxi-in

Error associated
with an external
threat?

(If YES, enter the
external threat ID
from the worksheet)

Error Chain?

(List previous
Error ID's to
which this error
is linked)

Who caused? Codes

1 Captain
2 First Officer

4 International Relief Officer
5 All crew members

3 Second Ofﬁcer / Flight Engineer 99 Don’t know
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Error Management Worksheet (Page 2 of 2)

Error Management Undesired State Management Management Description
Who Error Error Who Ungteast!ed Ungteastged How did the crew manage or mismanage the
dett;cted Response Outcome lSJndesired deticted Response Outcome error and / or undesired aircraft state?
the 1 Trap 1 Inconsequential tate Type the 1 Mitigate 1 Recovery
error? 2 Exacerbate 2 Undesired state state? 2 Exacerbate 2 End state (Comment on sgriﬁlffygzjev;:;hoetlj\t/(l:%rrsn.ecsguntermeasures
3 Fa_il to respond | 3 Addﬂonal Error 3 Fa_H to respond 3 Addition&l error !
1
2
3
4
5
Who detected? Codes Undesired State Type Codes

1 Captain 10 Nobody 1 Abrupt aircraft control 10 Fuel level below minimums 23 (No code) 70 Long landing outside TD zone

2 First Officer

3 Second Officer / Flight Engineer

4 International Relief Officer

5 Jumpseat Rider

6 ATC

7 All crew members

8 Flight Attendant

9 Internal company people (ground,
maintenance, or disEatch)

11 Aircraft systems
12 Other person not
listed

99 Don't know

2 Vertical deviation
3 (No code)

4 Lateral deviation

5 Speed too high

6 Speed too low

7 Unstable approach
8 (No code)

9 Fuel imbalance

11 Near miss

12 Unstable go-around

13 Unstable takeoff

14 Vertical deviation on glideslope
15 (No code)

16 Incorrect aircraft configuration
17 Unpressurized aircraft

22 Airspace penetration without
ATC authorit

24 Lack of altitude
protection

25 Wrong taxiway / ramp
26 A/C lined up for the
wrong runway

27 Excessive banking of

28 Undesired systems setup
(Switches and setup)

71 Landing off C/L
72Firm landing

73 Wrong airport

74 Wrong gate

75 Wrong runway

76 T/O off C/L

77 Taxi out of sequence
99 Other undesired state
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