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ABSTRACT

EBT has designed and implemented a training program that relies on evidence from events
such as Flight Operation Quality Assurance (FOQA), accidents, and incidents specific to each
airline. The goal is to enhance the overall skills of the flight crew. This involves assessing the
capabilities of individual crew members and, based on the findings, providing additional train-
ing to address any shortcomings. To create a training program aligned with the objectives of
EBT, this study focused on analyzing data from hard landing incidents in domestic airlines ob-
tained through FOQA events. A practical EBT training program was then developed, specifically
targeting adverse weather conditions. The program evaluates landing capabilities, and the re-
sults guide the supplementation of any deficiencies in the landing skills of each flight crew
member, ultimately aiming to enhance their confidence.
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Slth. @A EBT H-8A4elE X, EBT Zdof tigt
ojg7} HEslo] T AIE o]FA] Eoks Ao
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HQlrt, wehA E A= EBTO sk Afshal o]
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EZJo] Qlt}. o]& 95l EBT &7 La7jdo] Qlo] &
A F943S FEICHFAIH, 2023).

EBTY] £&2 719 H%4(Quantitative) 7|5t
3 Ik 2 57 2 S dEskA] Egt
HAAS A% 24 Alof] o]F HEstA AT & 9l
L5599 F=HCompetency)®t ZF417HConfi-

38 4 g 3]

=

o

1o @,

1

dence)& 4oL, HIFA S SEE
EerE J(Resilience) HiUstalat sh= Hlofl Ut
sEEE L ofgigolu e ol ARl 8F
Hog Aot FHHoRE vhEok= ARl 59
2 AHojdr}. E3t 235F-Ho] HolE Q14
1ok 58S TIHICAO, 2010).
3713k EBTY] E&of| Hilol= AR
Qo] = FFAIA EAFEE FOQA
oA st=gig(Hard Landing) H|3 HlolH
A 23S 53l S (Evidence) 715} AEA<1
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2.1 EBTQ| O|2X HHZE

2.1.1 g2HCompeten cy) 2 #HSX|HE(Behavior In-

dicator)

& Competency)°]& ICAOOA1= Application
of Procedure, Flight Path Management & Auto-
mation, Flight Path Management & Manual
Control®] 37FA] Technical Competency®?} Co-
mmunication, Leadership & Team Work, Pro-
blem Solving & Decision Making, Situation Awa-
reness, Workload Management®] 57} CRM
(Crew Resource Management) Competency® &
% 8714 Competency @52 AASHAL, FFAE

Table 1. Competencies and Bl (behavior indicate)

Competency Bl (two example)

-Identifies the source of ope-
ration instructions.

-Complies with applicable regu-
lations

Application of
procedures

-Control the aircraft manually
with accuracy and smoothness
as appropriate to the situation
-Detects  deviations from the
desired aircraft trajectory and
takes appropriate action

Flight path
management &
automation

-Contains the aircraft within the
normal flight envelope

-Manages the flight path to achi-
eve optimum operational perfor-
mance

Flight path
management &
manual control

-Ensures the receiver is ready and
able to receive the information

- Selects appropriately what, when,
how and with whom to co-
mmunicate

Communication

-Uses initiative and gives direc-
tions when required

-Admits mistakes and takes res-
ponsibility

Leadership &
teamwork

-Identifies and verifies what and

Problem solving why things have gone wrong

& decision . -
. -Uses appropriate and timely de-
making .. .
cision-making processes
-Identifies and assesses accura-
. tely the state of the aircraft and
Situation .
its systems
awareness ) .
-Develops effective contingency
plans based upon potential threats
- Maintain self-control in all situa-
Workload tions
management | - Plans, prioritizes and schedules
tasks effectively
o 871 elg Wl o Wast TAH W5

)

HFA19] Behavior Indicator(3§5 A HE)E Adlo] o]

m2t Hrlskal QtiTable 1).

2.1.2 EBT T2 20| 1M Q0

A FFAIAE ICAOANA AASE FHCom-
petency) T¥IE 95 a3t A F5 AU
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Table 2. Comparison of traditional training meth-

Table 3. Example of a five-stage evaluation

ods and EBTs (grading)
Traditional training EBT Grade Five-stage
methods
Grade 5 Excellent
- Overall skill impro- Grade 4 Standard
vement required for
-Improving pilot- | actual operation, Grade 3 Acceptable
ing skills and pro- | including piloting ..
Training | cedural performan- | skills, procedures, Grade 2 Minimum acceptable
objectives| ce and CRMs Grade 1 Unacceptable
-Pilot Flying (PF)- |- Team-oriented
oriented training | training including
PF and Pilot Mon- vigto 2 gt 4% X H(Behavior Indicator)o] 2Jgt
froring (PM) oz offojdet 2FA Z7}e] FjQlFoR B
Z3d 2eg wolal) =7, v|baS i Aol
~lfﬂlas§d Clon Varigﬁus »g93st HHO] QJthd olof tisiAe A7) &3 2
B TS . ight qata analy-
Eigng;fgitlegéso ses, new training 1}0” RS X]Z A %0}04 47 7] 7t Z:}
years ago iteIIéS dand topics 9»'\]:‘] 7H7HOL’] Oﬂ%‘“ ‘7101‘2941_ 7/13_ ZH=Z x|
) ; ) needed to prevent -
Organ;zoe ertlh (?Eli accidents in mod- Z234o] =] 3ItKTable 3).
Training ?rgiging ﬁem:l ern aircraft are EBRT S8z 73 HrH1Yd xPh= Z17k9] shgapd
COPIENS | Repeat the same | SN 2 g size] Wet oA WK 4 U o
Eif;?niisré’xa};rel?f prise and startle ele- =°] 59A9 B7KGrading)s A9l U= A
nation items can ments .?;e afjd.ed *]’L 8 > 45:L(Standard) V = FIE 19
be predicted) to provide training =71 1l 70l o z58 o] o Q] %
for handling unex- 2 g7t 4 2 Z]’ ETAS APt 9lom, 1Y Ao
pected situations Bz oJgkS HO| SHQEOC oy HZE ok u}
o GBSl 2 BEQ 453 oS 4o 90
-Conduct training 'Congudlevafluaﬁon B7Z#(Refinement Training)S AAISH Hok
. on day 1 of reg- Im ay Lo dregu—
Feinod| ular waining and | G I S0C 0o -y ai mEq e
evaluate what you 2.2 HY HO|E 2A D273 =t8

trained on day 2

eas lacking in eva-
luation on day 2
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EBT SHAZZ17H9] F1442 AT tha Zjo]
7 = & o, 7[EA g A4 TAYsk=
ARLL, AR, O[HIEEQ] B|F HlolH A ZAiE vf
Fog 3719 ARl oo Bagh 7} vy dAE
FAYE 4 FAE Agote] 2Pt Qi

FFA] BT Holg £4] ZE 32 B3 HolH
TZUEFY(EDM, Flight Data Monitoring) ¥+ 2
EARZ(FOQA, Flight Operational Quality Assu-
rance)°. 2 YA}

Bl dole] £4 mza@e v)g Fol Wtk
o[fE AT LF5FHUY =& ¢ FFHL EX,
224 89, 327 v A5 5 BH 29 4
S HUEHSY #EE 28 FXHSOP, Standard
Operating Procedure)olA] HlojL}= oHIES] HHAY
HAE AEstar A x| 9ot v 9 #E29E &
ZRbe} E3E EQEAT A1E 2052 ARl AATS
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24 F3719 AL o bl 232 EEske A
2 EFog 31l JUTHICAO, 2014).

2 dAdoies S A TIAY SFEEAETS
(FOQA) =204 IHE B777 7159 < 247t
StEAY 24712 e R ohgat o] Btk
5719 32 7K E(Vertical G)F Z38H8(Descent
Rate)9] A#A, Au=ZHAZHLow Vertical
Path)9] oJg H=(Glide Slope Deviation), Zd|o]
A9 High Wt} ZpA| HEke] Holy B4 S35 of
g o] ¥y AlE Fgste] EBT SHZE71+] 2t
A9 EHYE gtddto gy st=aigel ARd
a4 QFA &% (Proactive and Precautionary Mea-
sures) WYere EE3IaA} i

-

2.2.1 Descent Rate & Vertical G 24

B777-200 &35719] A 2E9 Edo
(Flare) A7l Ao ERE oF 30ft B Alof] AA|
51, 758 (Descent Rate)°] FA Ao 100fpm
(Feet Per Minute) Y& Z4EH Z}Fo| o]Foj3
o} JLAARNA Adekeat Zdskzre] dTtol Sfshd
TEE 140KTS o4, 3.5% o9 ZstztolA v
S 2 FHd 7skEe] 1,000fpmS gol7tes zhE
gk o7t Qs AH, 2023).

Fig. 12 st=dld HE9 HA2HH 0.5% A A
oloflA] AEet 57| X ZJskedt Vertical G
Hlwek Zog o] F37I7t HA A7
400fpm o} &2 okgS fASHL Q= RS &
& SITKHEH, 2020).

2.2.2 Low Vertical Path
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Fig. 1. Descent rate & vertical G at hard landing
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Fig. 2. G/S deviation from 200 ft to RWY
threshold

Fig. 2= Sl=dlg oMIE 37159 Adozkg
200ftol A &2 Threshold B3 A7HA] 50ft &Y
2 G/SY Deviationg 7%t J#jZolc}. A2& 7}
28 OdotZ 7|EC2E TRHY UYE k9] Vertical
Path”7} 200ft ©]% G/S Deviation Below FAZ &
7Fsk= Ao& yepdtt 200~100ft AtojollA] Below
Path® 7k wWEo| A4 st=dd He| 77%E &
A5t

2.2.3 Threshold Passing & Flare Altitude

Sty o|MlEQ] EEZE threshold 53 1%=8}
Ed|oj(Flare)2] AlZE =5 A4 A, 28 A
gt Yz 2070] 30ft olstollAe] =2 Edo]
(Late Flare)7} o]&o At} T3k HAF 91 Threshold
Bt %Rl 50ftET W2 g o] o]FojFth
ok&d 2 threshold Bt =2 ZHol(Late
Flare)9] B9l 47} 34 Uehv= A9: Wt
tHFig. 3).

2.2.4 Hard Landing with Wind Variation

stoalid A Foll 50ft wwolA HE AgEo]
10kts opFe] Waph AN A2 F 7HolleH,
Fig. 4= vigo] Hglof] mhE Eoi(Flare) A9 714
(Pitch) HSFE HERAT

BE QB Zkaw ols), §a7]9] Hsleo] wo
A 45 7198 =AY, W= 7158 fASHA
FohL 718 Wele 497 & 3Holglt ol § &
He A w71 viE Hsle] w2t 75 435714
AR & =5t 7145 Higle E0lA 1.98GE
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Fig. 3. Threshold passing & flare altitude
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Fig. 4. Pitch trend and headwind component
variation(below 50 ft)
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EBTE 7129 32l P2 I3 t24
SYSE WIS dF mhekS e FE 9] 7=
Z22 9 v} S Folsto] diSshA] Zet Bl
g S Ao dAT 4= = 9=HCompeten-
cy)?t ZHIZHConfidence)S FFol= A2 &H
H4jo|tt,

E3E EBTE= ZF F3AllA WA¥sk= FOQA oHIE
T AR, EAe H[Y dlole £4& SA(EvI-
dence)Z o= THIZIHE Jfdsto] ¢5FA

of
oy
e, £

A9 EHEE 9 34 A4 9Ig BF HolH
A Z2IA(FOQA)Y] Z-8HEE =&skalAt B777
71% 2479 st=#ig(Hard Landing) B3 oolE]
AF3S EA61H. B4 Ax] Qi 3717
A A 200~100ft AfeloflA] B4 HIHE Hoh &
L HZZHZBelow Vertical Path)2 FH3H HE0]
A st=lYg HO 77%E ARSIl of&d 235
9] E#o](Flare) ARt 1&g H|w AT A,
iEE 30ft o|ske] oA =2 ZF|of(Late Flare)
7F 8 A Ylo= AMHE|9TY

£S5t sl=aig(Hard Landing)®] QQlog HAE
tlolg Z3E IA(Evidence)2 FF717F 4441
A 4 FAEA Kot YRl 35 F(PF/
PM) 7] Q14 2 Ql(Human Factor) SH7FA] 1235}
aot. 7183 271 29l d8 AF(Power Dis-
tance)= Qe FFZHQI E3HE HojuA] ot Hnt
Sk A AAE Yt 45421 PM(Pilot Monitoring)
9] I3k st A= & 47 Utk

ol2{gl HlolEl FtZ ZAR ok 94 221(Human
Factor)®] 2F(Error)E HIYds= EBT &@X= 13
o] EHFEZ IRt AR 9= st B
?l EBT &HA FFdk= 37HA 7194 Aik(Te-
chnical Competency)® 57}A] CRM(Crew Re-
source Management) &% 735k E2& AlEd[o]
E{(Simulator) SAIEANAE AAVSET FABH]
DT & ok ESE AR 7ERE AU 219
T LFsFHo] HPA gl sl 552 oE
HhSokal sidsk: S5 d(Resilience) %S &
og 5 QlE Zoloh

o] B ATAHE vH Hol BN BT
EBT $AZRTIY SIEAY 47 TUYRS thewt

Zo] AAletaA}t gtk RA, PR(Pilot Flying) 2FAk
EBTY Flight Path Management & Manual
Control ¥3HCompetency)®t 5 X H(Behavior)
£ Aol ot 32 HEHE(Below Vertical
Path)?} =& Z#°|(lAte Flare) 42 &4 %
£ oby= HX(Stabilized Approach)E SA|5H= A
o] 835}, 3] 200ft olote] koA A A5t
ZAZ(Vertical Path)9] fAE AFZEs= AUl
T/go] Eofof gt

fr
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E4), PM(Pilot Monitoring)2 °Fg%® HZ(St-
abilized Approach)® H¥(Criteria) T+ SOP
(Standard Operation Procedure)] H|AR, &%

FoHeERE ojwdt og(Deviation)o] LAYFHH
, HIEA] 5208 Fok(Callout) 5o, Pf7} o]
M stAY B3 (Go-around)y& H5HA st
FF717F B St=dY o[HIER o|ojR= A
dotofof gith. 2FA: AEFY 714, A6t
. 3 EolARF 55 BEWSHL P, PM 459
FOM(Flight Operation Manual)el] A5}
o|#gt EBT THIZRTHE B 2572 Pro-
blem Solving & Decision Making® o] s
ojof gt}

A9 AR == WY Holy £4 ZAiE &&
Sk EBT SRR T3S /517 HsiAle HA H
3 dloly &4 '@ £419] AlE4d(Reliability) =
tlo]E9] $=3]o] Agg=|ojof S, HIFY HolE FA
Ayl PA" wSEH 9 J¥8%l(Human Fac-
tor), FOQA A48 59 #41 7k9] 1193k ddat 1
Ao izt 377 olFoiAof gtk Zolth

ESH ZZAPF 192 SOP(Standard Operation
Procedure)E FIHISHAY HEZAQ P95 AT 4
$E Ak, vy HlolE 4 AaE ARgSio] £
SAIA AAVES] EoldE FAY did FaAE A
Hslt 4~ gl H] A"H(Non-punishment) o] BA}
E|ojof B|FY TlolE F/E B3 EBT SRZ=T1HY
7] &gske ZAog wotHE

=
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