o ul

= 0 X I Ho
S —n_ o __n_v_o .M.._
M N S oo
o < — = w
m\ _Eﬁ S ”W./
NN et
™~
y H0 ™ I
= 100 ol G
wor — -
= ™ md 140
i+ so A____ KF Ho
i I~
E
7 OHl

Land Infrastructure and Transport

o

E

Hol
o}
o
E

R&D Report

i MY HHN ZHTH NS o

2013

M UH I o = o = <Hu & olo oFl

m Iy

E|

(o

I+




N

ol A Al

)

—_
file)

B
Gl

el

ojo

B!

o]y_

it

FAEA ] AT AT L B of

Tor

3. =7hsle 71

ol gyt




rshale] waAE

=

2013. 10. 17

o

-

o B RV A
e
T ol o N
K o
R
~ & T
= - B 3
B! B
R
N- N

oy
Ho
R

o o

ER)

B X
5
~ =
T i
B B
Mo o
Mo Mo



T oo | W o
= REL | R® g
Y SRS | 8% &
e 22 g | 308 =
w 9 Lo L2 @
B S & | TH &
EEl |m F x| E R
~ an %o < T LS
-
i = ¥ o % |
™ o T T ) Bo
T w| = 53 i B | W |
oF N In o B
&y ~ |~ N o B/ N A
& W o m_m = B Mo M x|
21T N % |
|0 e TR
R o A o BB | mo | B || B
o N ||~ X o o © F a o e
m M Ho B oo — & — o ~
= - . il .. O m
2 : ; m w | PFa | bz | I
5 dol <
| N
- P w® 4| X ¢ ﬂ
L do - | T o Tow | g P
o Ik dop | ot | Dot |[F o )
_ X @; X LIL
ob = Bl B |+ o
T B PR o 5 & bo
L o = A | er
AT | o
i = e S I
5 Y 63 i
s =
= | ) % | 5
—
o | & % How || -
= ) 3 oR mo T B B
= |3 * 7 B
" i i+ _,__/l ar| =
G B/ B! B4 | Ho

2=
=

EUZ A4
471 AF-AF N2 A

=
=

™, o

4aM7*Hel w2} Man, Machine, Media, Management= -

L
-

M AFALNEFAE =E31H

i Alet e 4]

3]

o o

T

o7

A =, Abael, A2

Occurrence Statistics, Occurrence Category,
Aviation Accident Model, Accident Prevention, System Safety

.-00

)

o

H

—_

»A

Ho

To°

=

o

_L

—_

)A

Ho

‘.._A_V.o

M T

B |
%
o
=
To)
~




- = O O

YUY

B
BK

A1RZ 7ey B9

A14d 718
A 24 718

A 3A AL FF7] AT ]2 A Y] rrrrrrnrrernnriraneens

10
10

13
20
20

24

G

A 3A AA BEH §2 et

28
28
29

Ho

F

o] AJALA

o

~

34

HEE

1l
=

A3F -9 el TF

34
34
e 44

AL

1. =Y &4 V& F

64
64
72
79

A24d3H-9 A

e
%0

=
)

-
%0

"
)

79
79
81

/\]/\]_7%
wol & SWOT &

=

Ho

A eeviinnnns
=1

SERY

h=d)
=

3. = e #A =



A 43

Al 4
Al 5
A 6
Al 7
A 8
Al 6%

A1

=L N

7]%4:_9_}_}\]_ g‘l ,q]l-li_;q_;q] _1;_% ............................................. 83
7‘5::]_ 7]%4":._9__;]&_/\]_ ........................................................................... 83
12 A&7 A& 3] 9 (M+2) ....................................................... 83
2;2]_ 6%7]. x}%ﬁg] (M+4 ....................................................... 84
od;};v/]_xﬂ o= od:};ﬂ Q_OJ (M+5) ........................................... 85
3;]_ ;8%7]_ ;(]_.E_ﬂq (M+6) ....................................................... 85
7189 etdA AEYYEI 39 (M+7) ......................................... 86
F2FA D8] Ao TETA] HH (MA10) wwoveeeeeeseeees 89
;‘si /\]__,—:/_cq]uc} %&7]% _1;:._% ....................................................... 91
AFTMEIA FA D =R A e, 98
A HA @ B 98
H]Fﬁ .................................................................................................. 08
PP PP P PP 99
AFQ Q] TLZR weeererrmrtemtie 100
| ﬂ;yﬂ%y}zﬂ :rL/lj ............................................................... 101
A AFFHAA L AFGE ZFIFAF HFOF i 103
O LR BY A | eevvereeerrernesnrnee e 103
AIE T ZBEAF HFOL i 103
| 7]%7]]131?_1- —11412_]: %7_7_7_-" ................................................ 111
A AXEH 7)SAT BT M e 112
= /\éjq. %%Hg-?_]_- ....................................................................... 114
A 2T AFTONH B QAT s 116
b | %své- _/]\__9_01]/1\_]_. /1\_]_.;%] ............................................................. 117
s‘o]-:g_%}\].;q. ?_1754_9_?_1 }\]._,j_aﬂ Hc;- 7]%7]] ‘?—;*(Man) ................ 118
A 23 BAN 4BAY AL AT

T2 Z3 AJEF O]E] TP - 118
ZIF T BE creneene 118
Z)E TN HE T TF et 118
7]%./1‘:% ,E_/g .............................................................................. 120
?j:TL7HH1— =23 g_g 2'3_9_1,]]% ...................................................... 122



126
127

6. 03.7.7]] %u]

“.130

7. /\]-ﬁE]—%Aj Z—jE et tieteietietie ittt tireriatieetaraaaes

AT ZEAAD I 29 F &2 (FRMS)

134
134

wmo

Ho

w

L0

135
136

N

137
140

6. 03;7]] 131__;}1:]]

dlo

=K

]
=
D

142
145
148

7. /\]_;ﬂ]:/]_%xé @E

) oFA #) A 228 (Machine) «+wsseeeeeee

A 1A 2284 7)8k Ay slo)el A Al AE PEF s

148

n.148

00

Ho

w
o)

148
150

N

150
153

155
158

7. /\]_;ﬂ}:,]_%}xg @E

EK

161

7] _/E‘%-;-l Hj_“ 7_-" 7H 'E]_:!- Ceettettetettttetettettttencnanccnanccncsnnnnsnnsarsans

Ho

3}

.”.161

wmo

Ho

R
0

162
163

N

163
165

6. CITETNHEH] cereererreesseiemssei et

oo

N
=K
2=
o Tk

Gl
(==

Jl
T

.n.167

170

7. /\]-Z(jE]-%L/‘é @E

&2 7]/ L Media) 173



173

| A =) =1 R

ZQc

- 131 % FF7IAAR 4

A1A=F

n.173
u.173
.”.174

wmo
IHo
-
70

iz
Np

174
=177
178
181

B E

184
184

qmo

Ho

N
7O

184
u.186
187
190

o
iz
N

<
~

191
194

6. 05;7]] 131_5}-1:]]

7. A]’ﬁﬂ%*é 7&5

7K
X
i

Ho

197

AQAZZAA 71€ 7] E(Management) - weweeeeseeseseseenss

197

g—z‘sg ASIAS)

n.197
“.197
.”.208

100
o
_
0

iz
Np

-+ 208
211

™ o

B R

212
215

71Z& M e

7. /\]-ﬁE]—%Aj Z—jE et teeteeetiette ittt tieriatieeiaaraaaes

219
219

w5 AA 7=

Fea

&

A 2d A" 7

.30
Ho

N
7O

223
224



230

N

231
241
243

wK

246
249
249

;q] 10 78' 314.2.]] ;q] ?l'_&:rLH

A 1A TA A QFQTEA] creeerreerreemssneesssessseesssssssssssssss s

303

z]] 2 ;‘(,j_ %7}7]% )g;g

7]. 7]% /gxg e teeeeeeeateeteeneeeetnneeeennneenannas

7]_ 7]% gxé

3

AL ALA 3

1.

304

3

iz

2. AxE

.o 305
307

>
nR

_ZH

wr

307
308
328

iz
<f

1. 7]



[e]

% o

ol

<% Ex}>

1 FTERLEY F/ATAL ALY A Fx)

3T
ar

<t M M O© 0 O —H AN N < <H O b 0 O 4 NN < © O AN < 0 O© - - O I M o M O AN ¢ IO 1 b~
R I R R TT T TN OO0 R
TR O A
Pl e o L ol % T
~ A S R o o AU A ~ : Pl : O
RPN EE BE R T o T S R o : Pl : O
ST o s iR iE e SRR EEEER SRR
P~ — i om P : Pl : : S
n_/gmuo““,.@%io,._.ﬂ_ onLu”&.Hﬁ”“ s : Pl = : oo b
b fi i Elid i Belol i i DG m
SSigiaess P LEEL o i om : ST
ES = — o) o L oo : N
‘WmGWZm.mnAoWoﬁooleMmoﬂo‘o.m Ln@m\ﬂlﬁ : m]ﬂlmﬂﬁ
—~ ! Q AR )| Ry vl o) o TS go = TN : Y S
L e T = = ,DFO«HT. Nz : < : : : ﬁE |
=r ot B m ‘.wuw_ ﬁ~3 o fal l Zo O T Z/T_ T K B Dll = @ mmE =K ﬂTl mo :
v ENSEH I »zzzﬁ%_o P O P B A o IO R W
e I i - SRl O PO PN e R M P
mBHOS PR 22 s om0 wEN L L oo LB
HRE B o R s T TP e g RE g TR L e W
=) GO o = R I i w 2 oF ~ = SN e ) = J : T of N S ST
° T o= B T2 Mo W oH B S w0 T o AN i =
H AR — m° Mo o e e N A EE A N gy o N @ m 2 X - : 0 I e
o = RT o WK KK 0 I = = = - S o 2 e 3 = 5 N i = o of ik k- X
S aBR S e RSPl  HES SR ST L S o 2
L~ I d eI ayxE o8N X P pa
el -~ 3 o Mo Ho o = g % A2 o 02 59 X = o W, T
= H Mo X ~o >4 Ho io OT_ ~5 =5 =9 ZT S B~ < e v ™ = O = ~ B N = LN N ~
T W ke P TER T EYREE N pgwss S i sl T AT dd e
- ~ & L = do do do S N o ER A & 3 8 r S 9 PR~ A et H w5~
~ Mo W A =< 0 X o ™ Q7 Q9 UV ooz o X < LN
BT LAY R R S ST R T RS e QA g R s R
Mo i X Fo of 4o ¥ < <o D S - B B V- S S o 5 ™ "L g oo oo
P et EPFR oy B @By P2 5220 Prrs T
_ ) ) — 9]
ﬂmwmmmﬂﬂ%mmmmomo%mwmmmomoMMuommmm%m%mmom%mz%z
‘_ﬂwo ﬁ_il ) a _:T| J._i =T OW J.ﬁ J.ﬁ _:T| 100 o0 ‘.ﬂe J._i 1o° J._v _:T| 0 W° [, W I T Q.dp. O O < Z »nn ®° J-ﬁ ﬂm._ < ﬂA.l vy ﬂAr
. B R RN T T e i S R e SN I e 8 S N B S A ® <8 S B o
NN M < O O© b~ 0 OO A4 ~H ~H ~ ~ ~ 4 - 4 < O &0 &N AN AN AN AN AN AN AN o0 n m o0 m om0 Mmoo o m

B

-
it
-
st
-
It
v
Al
iz
Al
-
it
-
It
-
it
-
3t
-
it
-
st

BB

-
it
-
it
-
it
-
st
T
Al
-
it
3z
Al
-
it
-
it
-
it
3z
Al
-
it
-
it
-
it

B

}"L]L-
E
E
E
_;:‘_]L_



114
117

121

121

123

123

%LT‘;_]-

4

2
1l

]_

A,

q:

HEX

A

O

44, =] Bor| A (FFS) AF&-&
45. =] H]PFAFL=A (FTD) A

v
Al
-
it
hva
Al

131
7 131

T

B

olo

mJ

136

3 (FA A oo

A=
i

50. =¢] 7= oiH] =] 7]

A
it

146

B

53. 9] 7]4 TIH] TEU] TG Tn s

54. T7&A A 7|9k Agu] 7tolt

A
it

159
161
162

59. 9] 7|45 TIH] TEU] 7] D5G0 50 crererrrereesssseseessis s

55. TAEA 7Rt AH] Fhold s AJAEL At w)

22

163

57. ICAO, FAA ¥ =)

v
Al
-
it

w4 ® FerlsdBAA A

ool

-
it

7}

o]

22

s
A

62. =] 7= iy =i 7]

A
it

=8 7% v

=

=

H

183
186

~
;OO

o

e

A
it

195
195
199
207
208

4
Ny
%)

ﬂyﬂ

TH

ﬁyﬂ

e

}

o
pa

al

g

(3=3 ASIAS)

F(‘09.3¢ A|12xF 7l
A

<]

B ey

kel

]

70. 9] ]2 TIH] TEU] 7] 5555 crereerereessssonsssssss i

68. H-%4 139 2 /N4 A

-
it
Iz
Al

216
9216
996
996
996

76. 9] 7]% ThH] TU] 7] SR v s

B

H

,mm‘_

oo

230

=3 ASIAS)H]

i

9
pal

(3

=]

A
it

237
.es 248

it
G

—_—

A

=

7]

u
78. AT A

77. 7]

22

A
it



303
304

)
JO

81. AIQkA

L

fase]

_12_



B e By R 1
R ) D B I Y 2
3. 715 2 B3} ZF A ZRELE HER] 2
4, FEIE RED TR corrererrnte 3
5. 98 7] A 2EQ] G FET] F T 6
6. /\}jlpd?_oﬂ KH:_} g].g_]af‘;] L:_U]l—n; E!_HE] .............................................................................. 7
7. _?43 Jq_o]_oL@ ]zﬂ_ *J(Hazard— Barrier—Target) E'_r:ix_] ............................................ 7
8_ SWiSS Cheese EE—]E] ................................................................................................................ 8
9. 1959 ~ 2011 AFTLEFA] BB coovrererrierrierieeisi i 10
10. 2002 ~ 2011 AFILHFAD BIBF coorreersmreessseesssinsessssssissssssssss st 10
1L AlA 58 F&7] 1,0008F v PS4 APGALIL HE (1993~20121d) eeeeeee 11
12. %8 &¥7] 1,000%F v 35T AbgAaL

WS X9 B L (2003~20T25T) wererrrrmrmereinini s 11
13, 71FH BFFAFIL F T e 12
14. Fatal Accidents and Onboard Fatalities by

Phase of Flight Worldwide Commercial Jet Fleet — 2001 Through 2010 --- 12
15. ) 8F27] AFA/FEAFIL HFAAF B ) e 14
16 1991 ~ 200015_ ‘6(‘)]—%17] ..................................................................................................... 14
17 2001 ~ 20121{3 6‘01—55'—7] ..................................................................................................... 14
18. $-eluet £58 F27] 1,000% wl@ASFT AgAba wlE (1993~2012) - 15
19. F-2vst &68 <e7] 1,0008 3l ARAL/EARL W (1993~2012) - 15
20. ZW(Part 121) AFIL BRI GBI (FQ1="00) weorererrrrrrmrmrmrmrmnssintetiteiniiiisis s 17
21. W (Part 121) AFIL HFAIGBI (01 ="10) erererererermrmrmrsmmsesiseninisssste e 17
22, A5 F 9 B-ForA A o] AT S ({09-"121T) rererrerremmersnii 19
23. 9 t‘g—%ﬂq_]—;‘ixokoﬁ ‘Q"@H]‘%(‘O9—’12ki) ........................................................................ 19
24. ‘09 - '12d T8 FForA Aol WAHT I T B e 19
25. Fatal Accidents —Worldwide Commercial Jet Fleet —2002 Through 2011 - 20
26. T Z(NTSB)Q] AL HFAPG-B(F08="13.2) rerererrerereresmsssseissnietetieeie s 29
27. FB(EASA)S] AFTL HFAP GBI (F03="12) rrrerererererrmsesmssssssistitite ittt 23
28. 1991 ~ 20004 8-37] AFIL/FAFIL A Q101 v 24
29 2001 ~ 201215_ ‘Eso]—fg—7] ................................................................................................... 24
30. 48 FF7) 71FEH A D FAFT TR G(QL-"12) rorrereerermrmressrssnseanananns 25
31. 7] AIBZATE H] S v 26
32. MA 5= /\]_"ﬂ_% (2006~2010) werereresrererememriniseiiii 30
33. MA B2 FAALT 2 U2 AT HFAIGE] F B e 31
34, FU FTBE 7)ETNE I 37
35. U] SFEZAF AW e AT N FERFF T e 37
36. 7]129] FFOFAABAAENO] FZE BT s 40
37. 887 AFmoAHF T 7]E TPEF HJ S e 45
38. AFIL A HE THE 7] H] H| S e 46



48

A ettt

7% 39. CAST T+
19 40. CAST
19 41. CAST €&

49

49

59
59
60
60
61

—gﬂ_

2 9

Ty

19 42. CAST FdA4

o

AME A ]

18 45, CAST 7|&A ¢

9 44, Aba

)
i

. rree e

A

% 46. ESSI 7
a9 47. APRAST +

62

S
a

3

67

Ho

3

0

TH

68
70
74
77
78
85

1=

g

oF $]

v} A 5
18 50. FOQA
a9 51. "= 4

by

1% 49,

I27

A

®

P

)
T8 52, FAA System Safety ZLXF s

98

7] Abarell® 71= 70 )

7] 1,000%F =]}

A B AL(2003~20T2UT) sererrerrersessresieseeieie s

Ho
;OO
oo
do
o

™
M

= 3l
Bl

s
&

o

w
r

99
100

-
ol

-

AN

a9 57.

103

7] AT HE 712 A A TSR T H| cereeeereeereneeen s

Q9 Bl
&8 g

o

TH
1

i

Nlo

—_—

°
7K

Njo
ful

1% 59. Al~H

do

N
gyl

aze)
il
Njo

—_—

o
0
Njo

a4 60. Al ="

105
106

Z]E

a9 62, MEEA gARE 2 A5 7

109
111

A3 H

19 63.

ol

112
120
122

7] AF A Z1 AR 2 W TR T e

14 66. M=(FAA) &

a9 67, =4

Q9 5l
&8 g

o

TH
1

—_

122

Eg'gﬂo]]zi Z(jj-“/é]j" }_7_}_1,:_

—_—

19 68. NASA ZAFAFE A

—_—

—_—

148

154

0
il

184
187

}\g §:l§jo— (‘09_’ 1215{_) D L P PP

|

1

188
198
222
222
224

o

(EF AAA #E

a9 77, =7pekEerd

O ILo] LA A WIBH(FAA AFE]) rrererereseeessseesssssesssssssesssssasssssssssssseees



80.
81.
82.
83.
84.
80.

87.
88.

T BFOFATIEQ] O] B AL crrererereereeene s 295
TN BFZOFZN ZFI A A weveeeerereresseresesmii 299
AL 2R Bl A T ettt 236
INSPECHION TETE wrrerserserseesseseet sttt 240
ZF FUE B A]Z22E] A T e 285
TRAY 27 BE AAE AR

(25 AR Ta] D 25 TUEY 7]E BT v, 285
AT 7F A A E Z B T et 304
71 /M EA(TRL : Technology Readiness Levels) 7] 3 e 330



M1 gJi=2 d9 R 24

O 1980t o]F A AAY FFALELS HAAH Aoz Holy A MAQ FF7
3| F7F AGT 57% Z7HEI Qlo], oo wE FF 7] Al e mjd

=Xe)]
ar T.
50 - P 478
s as
——— Resl of the world E =] Flight hours
—— U.S & Canadian operators £ G . Deparnires
FE
a0 | E ®
i 223
el
Annual g v
fatal 3
accident g 1w
rale § 5
(accidents = i
I
::;;:ﬂrg:; » = B1 92 B3 B B5 B 97 @ @9 00 OV OF O3 O4 O5 05 O7 O8 09 10
H E
- Ai-__il_.l. O'I]-
~
lllll;llli]llll' T 3 R R L I TR T W
5960 62 64 66 68 7O T2 74 76 78 80 B2 B4 86 BB 90 92 94 96 98 00 02 04 06 08 10

Year

g 1. &3A0 Bots

(R}5FA] © “Statistical Summary of Commercial Jet Airplane Accidents”, 2011)

O #A FFAIL S 8 VeMEe 7] dA(1950dU) = “VEd 811”7,
70d el = “1A ", 0ddds “2HAH a7 xHo] B oA gk, AL

o= AMA 29lo] ohd “Alxd ek

=
N
e
filo
Mn
[JO
=L
rJ
G
>
[>
T,
@)
<
<L
o



1950s 1970s

O N2YFA F1&e HEHQ “T1EH AW “AH /A H 2

oFA

TODAY

2000s

2]
Ao Ve AdTdde FoAAM T2 Hvvt e <a¥ 3>

Ath= AS HEH.

Ir
2

o dAFES FH] HAsid= 7Ied T 2oy, FA

LN

iy

Aetd & AEE Aol 2 7 Ae AlzH o] HAFojof 3k
Technology
w
+—
< P — » Behaviours
_8 e Rt Systems * Leadership
— * Equipment bili
g * Safety bl i
= * Compliance S
""6 * HSE as a profit centre
E » Integrating HSE
B » Certification Culture
E *» Competence
3J * Risk Assessment
Z




A 2 A 71EAT HeA

O et UMY FEIE R&DE AL AFoE A5HI ATAIAYL
Fajatal Qlom T uid dae 1 F74sa 9.

- 909t HEZ R&D AIS FH5atglon] 20009t ZubrE BAH o AE
ole 1o 2012%d AA 61969 WOl oS AA . AT S

- TEWE R&DE FFHY T F BALHA 75, AR - FFI)B - T
9E FaAZ e Al2F R&DY 2H1E Fi e

- 22 4R 3T T FUIRAAEY 280 A - &9 - A FELF
AAR BeE BH ASNTE Fol 48H0T FF4 B 4L AAD
A5

6,161 6,196

—

-o- ZESHY

5699 5,750 .
— ZMES =8
— ¥

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

O FFiokel ojA R&D AFYES 20079 ¥ "HENTHE7E AFNEAY
47 AY, o et FFAS} AAGS FE
- AFFFVFREH FEFTVNFA dAFow Uz dFU)e] =4ks BHF 7]
gE S (E2A A A QS 7E, vlEde] deddd Y (BASA) S A2 F)
I g TIE 9 Atadirls i

o] oE FTBAARE Fks}etal, GPSE 7|Rte® sk A AAAZH
A

Y



O

ok

=
o

Wk

il
Wy
&)

JHA L AL

fir

I+
1o
E

i

I

AxAe] T8

T & S
s o2 |2
N — 1
(@) o o
— O R =|l®|5!|x
HIJWS,W/U%mo
«© < 1
(@) [aN] o
0|0 | |0 | — |3
= 882388
IrS) < e
o | 2R J R
Sl lo|la|lo|o|f|F
Sl=ls| = N~
TRHREIEIE
S IRI&IZ|E|e|2
< | |3 <
N~
7%%7%5%
S N gINIFI2|D
< ™
e
Sk |[= Ko |2
_EOD_EOD
- R
MH & | &
rr Y|

O @giote] R&DA

e

)

00

=5

o] IZzHozg FExyl o]Fo|A 1

o

}3) A

R

— o
mnf|6689
AR R RS I
S EIIEE
W e Ll olo|ls
a.._uIW55%
<
=
ol
<
wu_
o | 0 N
ISR AR
© (o]
S| RNFF| @
[aN} Yo}
S|e|g|8|2
gl
o
K
ey _
B | =
= |0
0J

K0

TG LR, 22al AAY

&

7] Atadt 7)ed BEste] 159 F2 H/WY S/W &

Ho

100

M

(System Safety)” 7l'do] ==

%l

o} "Nz o

—~
o

o_ﬁ._



O
P
e
rO
=L
=2
X
rr
rO
=L
ry
AL
il
o
o
)
rhe
)
ko
M
f
v
o
S
<
)
o
N
f
m 0
op
ot

. dE S0 2L AL2AZIAZZH (Machine)7t WEEHAS A-5ol=

o
N
2

=
% AT F YT AT ASHT(Media), AHEA WHT A7

(Man), |3 7]&S AF3=(Management) A A AAZE FFHHoZ 18

AW e G AR 716 AR, o SR Ag

A QRN By adpdela, ae4oz2 FEY F e Ve/hd ds N

O I 3l XA Tolol & BHL A xH”e] £ F7|(Life Cycle)S 2l3t 7]<7)
- deke) Al 2~EHe AARE 74 o277 1094

Lo

™ F7](Life cycle)E

- Nz"e ME EAES S BEF AuAzgoz 7AHd] gon 4%

D &e SHELL 29 HFACS B8 A A8 qhde] SHlola B AAAR] ddes g dHeEs Aed
o o71M = ARl AM RS {13 @ s dgdit



Il W o AR b} ) oy ay T >
< T o "L o] = @ G (o
— /oo o T = m ofi ) o
~ T o ) o o K i 7oy
Ho TR T B i o M A
o0 oo B R 7! i < i e~ ™
£ 0 —_ o
i B x o ® w5 il 5 T T o B
o ol = o= " W N E T W ~ N o
i O I M 0} T T _ Ho< do
I ~ 7 o o~ T o T R —
5 NPV E oy = 5 i) po <
nl 1o_| o T M e ® ) o o i w_m g &
I N i ol o oo
= o) W o xo = do = M m T ) B W =
Kk = B IS 4o v " ~ m e o i o
n = MNE D < P T 0z Foow o owdoow
z) B & T o WL -~ __ﬂw % oF N G iy O o ~
53] a ow Ron % T g W oo L s T g
S al = g bo 5 o -y
nE = I S R s o ) _ G e
oW <) TOOE T oxo% o o i l 6%
= L 1H "y g3 oo —~ o] = o | o —_
o ) oxw B 3 )
0 T W oy XD i < ! =
oF 3 oz X 2 Ry ) l = of ® k
X5 = X H T = s s = R o >
O (S S N of o o = 0 "
_ —_ —_— 1FL o) <3 E#E
| B T Nt op et M- 1 B Y B T e
M _ om PR B %O £3 o T
T = " K o o o)
— N mjn NN
Ny @M S 2 g W o) o}l H WO ol
A G o ! w0 < M oW
o = o Ul g o e Mo o@n o) P — &= OB o
o 4% W= = T AR 2R :
F T o o of g T .. © L I
o [ o A L "< ¥ OFE o A9 o X OB W
(o L G Y T o) op OB He oo T 4 T o W W MW
| = < % 5 X © W K Mo W e W o = v W, .
.7A| ‘q 1 1 “I*WO AT 1 1 1



oA AREHIL Q=

= 7IHEY.

Social Faultofthe || Unsafe Act
Environment person or Accident Injury
(Carclessness Condition
and Ancestry

- 9@ Qo] ¥HAY 7] A (initiating mechanism)E T3 AlE AZHE A
71 98kl 10 o] JHe] SHA A (Barrier)E B3 dE Ao] el
A-t /¢ (Hazard- Barrier-Target) =& 4.

o <T¥ 7>olA Atae gl tid AEAR A, S AsadY RS BAE

« A 7|A (Barrier)= Ao ZRE S BEE7] 9ot AA| BAG, T

AdA B F(SMS) o2 H < TIA S A
bHo] fFAH.

o a2y 71EA Aoy g3 aql
WHEAY, FEsE # 3l

o mEbA AFLRAY SES kA TIAY A3 JbsAEF o) 2o R ALE

*——©

Hazard Barrier Target

rr

(o]
=2
lo

o
11
&

rr
r o
2
N
Y
il
M

e

2

o

ol

X

"

08 7. o2 -otE I M -CH & (Hazard— Barrier—-Target) 2 &

- Swiss Cheese =2 2|3l 8<1-Hd 7] Al-t % (Hazard-Barrier-Target) =3 ol 4]

_7_



o HASESAEA, =49 Y, £F B G FRAATE A7IA S AEH

2749 144 AFoE Astel A8
o wAAAE Adsed AN & A8,
c olgF ol BAY ARIA YA FEREE Ae ARl Rrpe

250 ZAY AR 2GS v,

Layers of defenses

& 8. Swiss Cheese 22!

- Swiss Cheese 2492 #AZIA &3 AHdAlA 7MY BAFOR F8E+e 3
AR E ] Ehtel

- o] AR FEAbadS e ERAE dAY AAxAS 22 7t

oWt e wrE o] oiyz, ol 2HS AT H FA

2] ZZ(Latent Condition)dl &S 2& AS 873t U=

- wEbA o] 718 A S A= Swiss Cheese

A1#)

e
M
P

ko
12,
2
Y
s
o
=)
&)
N
N
Y
b
o
o,
rot
>,
[

_8_



371 AraLed} 719 A9

Mo XM ]
5 o
T ¥ o R p T oW N
— ~ B — W N R iy —
o M F 0° X R = = I FHo = ale T
oA T o o 5 I &l I = oo
S s s s Moo 6d il X o .
) g ~ o I 7 ¥ A
S Mo o’ 3 W <D Mo e i
N ww e Ho — = 4) ho o o = T ©°
% x N 5 w2 i = M
Mo o0 L, T o — 7 w RO Ho
o [ o o oo T % T
= ~ o Mr X o= o o o el ] B iy
P T T ~ o F 3 L
= - =M < Wy fo = w X T v N W
B 0 o fjoH 10 T 4 ~ o o —_ T
5 E Sy 5 4 © ey 5° 5o T
ol _ A gl o U oy = ¥ 2 ®
ool K TP o T oo K% I RN -
(- o o) = Mo oF _ _ 0 ™ ° o) °
- o o] T R I g
o <O —_— 15 I ~ P B N ) ot el
/™ o] %o gz o T s o NG <| op 2
ER Ul m N T o oo —_— 7 A oz X
—_ HL =~ — 0 &o T = M =y < B3 i
(3 oF B OT_ -— © Y EW o o o Ny o0
Ty 5 P T ~ b oo X i e = oo o
_ N H = = N = < oy - Jo
5 © T o L, 2o > o = P Jo = T 0
& o B oy o= T o ) X mo o= T O o
(<0) HT oF o o B _ - & - N ~ o mK
o il oF & < H w < N NOT)
o~ WoT o > = 5 5 = X o ? T -
o S i 2 Pt T I ) it
o o= 0 < K| ol oW ot s
o XTE dy T g of AL o o) X i
TR i Tcw »2E L%
— 0 ~ ! o
LE T LB N I 2 IR e wE AW
W oHE B <R S o X% T " 3
o O iy X _ ; ~X i~ —_ mH
" < B o o o X o ~ & i G I T
] = S .. ©° T Gyl ' oF - o W o x
~ @ kLT peEefr BT g TE TR ow
Mo of - S o ~ oA D =3 o op I - = T ok X
. W T o H % ™ Ho N — o
o < AR o o = =~ M = TR S r oy
_ = N iy : H W = T
0 ° TP A A = % H M
O | ° lv_AlL ,.__HE ﬂA.l —_
® s B <
O



H233l-2

OK
Pl
d
Al
1z

A 1A -9 FTAT Y A
1. 9] d-FALa |3

O 19599 H 201197HA, 28]x FHZ 10897He] APEA e vlA EALar o] vl§ W

= AzF APGARILS) BlEo] A (34%->20%)8kal o, BMIALRARILY] - A

E& THA(36%->34%)E 1 = ¥ 1 BHlES A HASHA] &AL AS
-+—— G03 Fatal Accidents ——»|-a-—— 1195 Non-Fatal Accidents -
{34% of Tortal) {665 of Total)

275 fatal accidents with 702 substantial damage without fatalities
substantial damage| |

87 fatal accidents|

61 accidents without substantial
without substantial damage|

damage {but with serious injuries)

Total 1738

Number of Accidents
18 9. 1959 ~ 2011 At M S&
(R}5FA : “Statistical Summary,” Boeing, 2012)
- 79 Fatal Accidents |- 325 Non-Fatal Accidents -
{20% of Toral}) —e= {80°: of Toral)

1 fatal accident with - 5 o
substantial damage 196 substantial damage without fatalities

9 fatal accidents without| | 17 accidents without substantial
substantial damage | |

damage (but with serious injuries)

Total 404

Number of Accidents

19 10. 2002 ~ 2011 AtarrAy &3k
(AEZEA : “Statistical Summary,” Boeing, 2012)
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Samed oy vesrotmiseucten kT Ssiaier
Mo longer in service a9 53 [ N 1 454f5.68
FOTF20 | 153 74 [ T 1 4.27/8.83
DC-8| 75 51 [ I 1 4.01/5.89
727| 93 54 [ e 0.7071.21
DCco) 92 49 e 0780147
BAC 1-11 a7 12 [ I 5 1.40/3.15
7371006200 | 101 51 [ s 0.88M1.73
F-28| 43 22 T 1 2.38/4.54
TAT-100/-200/-200VSP 36 19 [ T 1 1.4772.78
DC-10/MD-10 27 12 T 1 1.32/2.97
L-1011 4 3 [ BW 0.560.75
A30D 14 4 [ T 1 0624216
MD-BOL90 | 24 13 == 030056
TET B 2 =8 012036
Ts7 5 5 [ 0:23m23 )
Hull loss accident rate — total bar
BAe146, RU7OLB5/100 | 12 7 E——mmmm 067114 = C 12 - : ; :
A310 10 . l | 1.7H2AE — Hull loss with fatalities accident rate — lighter shaded portion
T37-300400v-500 | 36 18 [ 0.26/0.52
A3D0-E00 5 3 [ B0.53/0.89
AZINIZ 1319318 18 11 @ 0.18/0.29
F-100/F-70 10 3 M 0.30V.99
T47-400 5 3 [T D44/0.73
MD-11 & 5 T 1 220352
A340 2 0 = 0080
A330 2 2 /3 0.40M0.40
T 2 0 [ 0/0.33
L3 E0OETIE B0 ] 1Y o e “The Comet, CVSS0/290, Caravelle, Concords, Mercure, Trident and
77 o o o VIC-10 are no longer in commercial service.
CRJ-TO0-200/-1000 o [1] o **These types have accunwilated fewer than 1 million departures.
EMB-17TIV-190 3 1 [ 0.1970.58
*~*A380 o o | oD
7478 o o | o
=TT o o | oo
Total | g23 | 491 [ S 0.8041.51 ; ) . i ) 7 ?
o 1 2 3 4 5 8 T B El 10
19

Hull Ioss accident rate (per million depariures) e e . I
8 13. JISE g3Atl ¥

(A=Z4] 1 “Statistical Summary,” Boeing, 2012)

Taxi, load/ 17% Percentage of fatal accidents and onboard fatalities 36%
unload
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent | approach | approach  Landing
Fatal accidents 15% 10% 7% 5% 11% 3% 13% 14% 22%
Onboard fataliies 0% 13% 12% 10% 21% 2% 18% 9% 15%

25% 24%

Initial
approachv Firial
fix

Exposure approach
(Percentage of flight fix
time estimated for a 1% 1% 14% 57% 11% 12% 3% 1%

1.5 hour flight)

Percentages may not sum to 100% due to numerical rounding.

100 2000
I Fatal accidents Distribution of fatal accidents and onboard fatalities
8= [ Onboard fatalities —i 1500
| 1002
- —{ 1000
40 — 620 709
551
469 453 19 | s00
2~ 4 11 12
Fatal s g & 5 10 3 111 Onboard
accidents _- | fatalities
Taxi, load/ Takeoff Initial Climb Cruise Descent Initial Final Landing
unload parked, climb approach  approach

18 14. Fatal Accidents and Onboard Fatalities by Phase of Flight Worldwide

Commercial Jet Fleet — 2001 Through 2010
(A}=Z : 2010 STATISTICAL SUMMARY, JUNE, 2011, Boeing)
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O St A A Alare] GAE AHEW 19761 08¥ 029 B707¢] ol H)
|3 3S o] Fste AFulsT FHAA3] FIoA =S $AF st Aot
cl3] AoEEA FEAGHE) AdY APEste AL RE AlFste] F 9579

Ataie} FARAL 2437 TR (AF LTS X FF F 401719 Aare} FARAL BHAY)
O 3. 22U 82| AID/FAID LMEE(SE
22 AF2 =AND THE S
20004 Ol™ 56 152 19 227
20004 Ol 39 91 44 174
= 95 243 63 401
T4, HEY 2 ST AFD/EAID SMES(1976-2010)

o AbD =AD =HE EHA AE A Z=AID T 8Hl

1976 1 4 - 5 1994 2 10 2 14

1977 2 - - 2 1995 7 4 11

1978 2 - - 2 1996 2 16 2 20

1979 2 1 - 3 1997 3 11 3 17

1980 6 1 - 7 1998 6 15 - 21

1981 3 1 - 4 1999 3 12 6 21

1982 - 2 - 2 2000 3 11 3 17

1983 5 2 - 7 2001 5 14 3 22

1984 2 8 - 10 2002 4 8 3 15

1985 1 2 - 3 2003 5 14 9 28

1986 1 4 - 5 2004 3 9 8 20

1987 - 6 - 6 2005 6 7 5 18

1988 2 6 - 8 2006 6 5 1 12

1989 3 9 - 12 2007 1 7 6 14

1990 1 4 - 5 2008 1 8 2 11

1991 2 10 1 13 2009 4 7 4 15

1992 4 12 - 16 2010 1 1 - 2

1993 3 9 1 13 Al 95 243 63 401

O 80dd] &34 SUte we) 37 Al B FAAE AEHOE FUIslH e,

98\ S IHIE ¢k 3}, 2000 o]FEE A EZFQ ZAAS Hola Y&
- ol 3 ZUHE Aeketd Alago] AAF o7 A4S HoFa S

O 2000 F¥ 20103 7}A] 33 7] AldAtaie BHASA] gEsko ), 20061 71A] HIARY

Atae AL dAgdon, 200738 1HE FF7) At 9u YA A
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CICTT? Occurrence Category Release 42 7|22 /)

- UF(FAA)SH FHATH(EASA)E CICTT EFS 8T AYS T3

- 53] AEAEe 3979 ZF dolEHlo] 2o E ECCAIRSE AH4-3
o =ZH ICAOS ADREP 2000 Taxonomyﬂ- gt CICTT 347 Occurrence

CategoryE ©|HIE E/F7|E AF whgste] nlaEAe] o]t

I 5. CICTT A2/EAMD &S (Occurrence Category)

No | Category Definition No | Category Definition

1 ARC ABNORMAL RUNWAY CONTACT | 18 ICE ICING

2 AMAN ABRUPT MANEUVER 19 | LOC-G LOSS OF CONTROL-GROUND
3 ADRM AERODROME 20 | LOC-I LOSS OF CONTROL-INFLIGHT

AIRPROX/TCAS ALERT/LOSS OF

4| wmAC SEPARATION/NEAR MIDAIR || 21| Lou |FOSS OF LIFTING CONDITIONS EN

COLLISIONS/MIDAIR COLLISIONS ROUTE
5 ATM ATM/CNS 0o | LALT LOW ALTITUDE OPERATIONS
6 | BIRD BIRD 23| OTHR OTHER
7 | caBIN CABIN SAFETY EVENTS 04| RE RUNWAY EXCURSION
o | croL | COLLISION WITH OBSTACLES) |, | g FUNWAY INGURSION

DURING TAKEOFF AND LANDING

CONTROLLED FLIGHT INTO OR
9 CFIT TOWARD TERRAIN 26 SEC SECURITY RELATED

SYSTEM/COMPONENT FAILURE OR
10 | EVAC EVACUATION 27 | SCF-NP MALFUNCTION
(NON-POWERPLANT)

I A e
12 F-NI FIRE/SMOKE (NON-IMPACT) 29 | TURB TURBULENCE ENCOUNTER
13 | F-POST FIRE/SMOKE (POST-IMPACT) 30 USOS UNDERSHOOT/OVERSHOOT
14 FUEL FUEL RELATED 31 UuiMC UNINTENDED FLIGHT IN IMC

15| GTOW |GLIDER TOWING RELATED EVENTS| 32 UNK UNKNOWN OR UNDETERMINED

16 | GCOL GROUND COLLISION 33 | WILD WILDLIFE

17 | RAMP GROUND HANDLING 34 | WSTRW |WIND SHEAR OR THUNDERSTORM

2) vl=re] CAST9} ICAOE 359 Taxonomy~ Xﬂﬁ“" 2 eI, CICTT (CAST-ICAO Common Taxonomy Team)E
%3 A (Flight Phase), AFLZAf-3(Occurrence Category), <1& 2 (Human Factors), <318l
(Hazard) 59 ©t&3t 255 AF

3) CICTT “Aviation Occurrence Categories — Definitions and Usage Notes,” Release 4.2, Oct. 2011.

4) Corey Stephens et al., “Standardizing International Taxonomies,” ISASI Forum Jan. - Mar. 2008, pp. 8-13.
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O 2001dF-H 2010744 A 1043F 5 58 FF 719 Atar/EAbare] 29l 3
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Al 2 A FFAL PA/ALE A L EA

1L AA 58 &7 Atrds 2 2R

odh

7v A FE7) AR A A #(2001~2010)

O HolM= wid A 10d3e] %58 F37] AFLE AASY CCIT 7IE
(Occurrence Category)ol|l wel &7/ FAASE ¢t
Yo AtnsAE A AAA AHEEe 58 FE7] AFGARLE JASA
o, F7ddA Aztd FFret dAE Alie EFEA G
O A AA 58 a7 APgALY] M B2 RIS =T H & E5
(LOC-)Z} CFIT(Controlled flight into terrain)d, Z&§GAA L= o|g
(RE-Landing) w=°]™, F3T5EMAQ), Al=Hu (s 7] A9), o]5TAdA &
T2 o] (RE-Takeoff), 7]’} (D=4o1¢}t %) sol ZFelol AX3

ofN

o L O 3= =% o o - E o
- B Al AlE #¥T ANEIF £ TAREC] FxHE 540 U+
2000
ARC Abnormal Runway Contact
= Extemal fatslities |_T018[ 214] CFIT C.Dmm\led Fiight Ir‘lD or Toward Terrain
1800 L ) F-HI FirefSmcke (Non-impact)
1 Onboard fatalities [Total 4547) FUEL Fuel Related
_ LOC Loss of Control - In fight
1493 (80) MAC MidairfNear Midair Colision
OTHR Other
1600 ¢ PR RAMP Ground Handiing
RE Runway Excursion {Takeoff or Landing]
Wl SCR-MP System/Component Failure or Malfunction (Non-Powerplant)
400 SCFPP System/Component Failure or Malfunction {Powerpfant)
i [ UNK Unknawn or Undetermined

Us0s Undershaot'Overshoot
WSTRW  Windshear or Thunderstorm

1200 - 1078 {UJ Mo accidents were noted in ihe following principal categories:
1 s ADRM Aerodrome
Falalmeﬁ — Dnboard fatalmes AMAN Abrupt Maneuver
External fatalities ATM Air Traffic Management/Communications, Navigation, Surveillance
1000 - / BRD B
CABIN Cabin Safety Events
i EVAC Evacuation
765 ‘: IB] F-POST  Fire/Smoke (Past-impact)
800 - GCOL  Ground Calision
ICE leing
LALT Low Altitude Operations
LoC-G Loss of Control — Ground
600 | RIA Runway Incursion — Animal
430 [{]) RLVAP Runway Incursion - Vehicle, Aircraft or Person
SEC Security Related
TURB Turbulence Encounter
400 ¢ For 3 complete deseription go to: http:/www intlaviationstandards. org/
18669) 225 (0
154 (38)
200 +
121(1 9% (1)
23 (D)
O m a1
0

LOCH CAT  RE{landing)  UNK MAC SCF-NP  RE(Takeoff) OTHR WSTRW FURL RANP F-NI SCF-FP

Number of :L’;FSCS
fatal accidents
(f9tofal)—» 18 18 15 4 2 1 5 2 1 1 8 2 2

18 25. Fatal Accidents —Worldwide Commercial Jet Fleet —2002 Through 2011

8) CFIT(Controlled flight into terrain) Abales AAH O R Alo] Fo 7|7F QLA GA AH, A &, FofES
gkaf vdste] ZA7F s AFRLE



H 8. N 258 &30 MZYAMD KA (01~104)

2318 a9 Pl b2
CFIT(Controlled flight int t d terrain) S SHOIAS 18 | 22.78%
ontrolled flight into or toward terrain HAZEAD .78%
LOC-I(Loss of control — infight) Has SHaa 18 [22.78%

RE(Runway excursion — Landing) EFx2 HY(EHEFUA)
+ ARC(Abnormal runway contact) + &R #F2 % | 15 |18.99%

+ USOS(Undershoot/overshoot) + E8F2 FF & o
RAMP(Ground Handling) A&t x g 8 10.13%
RE(Runway excursion — Takeoff) gz HY(OIFHAH) 5 6.33%
UNK(Unknown or undetermined) 0ja <= 01& 4 5.06%
MAC(Airprox/ ACAS .ale.rt/ Ios's. of separation/ = z5/2 nz == 5 5 53%

(near) midair collisions)
OTHR JIEFALLD 2 2.53%
F-NI(Fire/smoke (non-impact)) Fe e /DI 2 2.53%
ulpN| NAE/EE DFE

SCF-PP(Powerplant failure or malfunction) lgfl 94%5 - 2 2.53%
SCF-NP(System/component failure or HIEIH AIAE/EE D& : | 97%
malfunction  [non—-powerplant]) L= Q&= e
WSTRW(Windshear or thunderstorm) 2NN FeE ZEE 1 1.27%
FUEL(Fuel related) o2 2@ 1 1.27%

. ¥ (NTSB) %8 &37] Al S8 F3

1= o] NTSBOl X = Part 1219 258 337 ALLE FJASHS vid EEste] &
o}, ‘08dFH CICTT 2RI S 7|Fo2 AlaAZ(Review of US. Civil
Accidents)s s on ‘119FHE FF7] AR HolHHo|AE
ECCAIRS®] E4FX"lo 2 F7)3tal U9

- ko] BAAL FAS g NTSB= AbEALaLe} HIAMGALLLE 37 FJASEZE,

43 AN} Fe AL BYFP] FRAE 540 U

Mo

O wl=oA 7hd Be Abal WARFEL A28 17 (SCF-PP) =
(ARC), Bl E5(LOC-I), A= a4(SCF-NP)e <=o|¥, &7 (TURB), &F2o|g
=
=

(RE), A’4%&(GCOL), CFIT(Controlled flight into terrain)©] “&¢] ol ¢4

9) C. Stephens and others, “Standardizing International Taxonomies: Common taxonomy is an indispensable
tool to define common safety issues and complementary ways to globally enhance aviation safety”
Presented at the ISASI 2007 Seminar, Singapore, August 27-30, 2007.
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H 9. 0I=2(NTSB) 242 20| MUAID ZMSE('08~'13E 2¥)
B2RJIS &9 e Hl2
oll K| A /EZ DX
SCF-PP(Powerplant failure or malfunction) "‘NEME_;;F%E - 27 13.6
ARC(Abnormal runway contact) HE AN x5 5 21 10.6
LOC-I(Loss of control — infight) Hals SHAA 21 10.6
OTHR JIEFALLD 21 10.6
SCF-NP(System/component failure or HIAEIH AIAE/EE DE 18 9.0
malfunction  [non—powerplant]) = &8s '
LOC-G(Loss of control — ground) NaESH A4l 13 6.5
TURB(Turbulence encounter) s =2 10 5.0
RE(Runway excursion) Ex2 0| 9 4.5
GCOL(Ground Collision) NasSS 9 4.5
) ) ) & SHOHAML
CFIT(Controlled flight into or toward terrain) T AZE AT 8 4.0

SCF-PP
ARC
LOC-1
OTHR
SCF-NP |
LOCG
TURB
RE
GeoL
CHIT |
MAC |
LALT
ICE |
BIRD
AMAN
UNK
usos
RAMP |
FUEL

WSTRW
FNI |
CABIN
RI-A
F-POST
EVAC
ATM
ADRM |

5 10

1o 20 25 30

. DI=2(NTSB) Sl At
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O S§HAZFNAE olv] EUI Lo TF dolEuo]lx T8 oz ECCAIRSES
ARE3EIL 9lo M, EASAS GalA 3= o] Abal Bl FAL AEE FH10
- T8 EASAdIM = wid A 1047 258 &7 AAR/HIAME AlaLE

Alsted CICTT 7]%(Occurrence Category)oﬂ met B/ SAAE W
=z

T AR T =2 | Xé*&*%}vz—i%j%—(ARC), & 32 (RAMP), A]2~®317H(SCF-NP)<]
Folm Wr)§ Z$(TURB), X432 (GCOL), F 22 RE)] Aldl 91X

I 10. SE(EASA) 288 &) AFYAID LMRE(‘'03~'12E)
225 &9 A= HI2
ARC(Abnormal runway contact) HEAHQ &z §F 56 16.6
RAMP(Ground Handling) PR 45 13.3
SCF-NP(System/component failure or HIEIH AIAE/E2E D& 39 15
malfunction  [non-powerplant]) = &8s '
TURB(Turbulence encounter) HIg =2 30 8.9
GCOL(Ground Collision) NS 28 8.3
RE(Runway excursion) =z 0|g 27 8.0
SCF-PP(Powerplant failure or malfunction) o‘“&ﬁlé\;ﬁig?%a e 13 3.8
ADRM(Aerodrome) Higd& 13 3.8
LOC-I(Loss of control - infight) HEES SHAA 12 3.6
UNK(Unknown or undetermined) 0l&h £= 012 8 2.4

M Fatal Accidents B Non-Fatal Accidents
RI-VAP jmm
LALT mm
FUEL mm
AMAN jm—
F-NI —
CABIN —
ATM  —
USOS me—
LOC-G i—
WSTRW
EVAC I
ADRM |
GcoL
TURB
ARC |
ICE
EIRD s
MAC —
RE
OTHR n—
RAMP
CRIT —
F-POST —
UNK
SCF-PP
SCF-NP |
LOCt
0 10 20 30 40 50 60
Number of Accidents

08 27. SE(EASA)S At LMRE(°03-'12)

10) ECCAIRS:= EASA 4ta}l Joint Research Center(JRC)OIA 70k Alar 2 FEApare] FA)/E-F/d o] Eu|o] 2~ /X 11
AAS BFHoz AYst= Az z Ao A Release 5.17H4 ks o] 9L
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E 15 @3 A 2MKRE o [ AD/EAD SEEA 4SHIR

No CASE A CASE B CASE C CASE D CASE E
SHAU(MAIH AZAID) DI= S8 BR(MD)  |SR(AD/EAD)

1 LOC-I TURB ARC SCF-NP ARC

2 CFIT GCOL RAMP ARC SCF-NP

3 | RE(Landing)+ARC+USOS RAMP SCF-NP SCF-PP SCF-PP

4 RAMP BIRD TURB RE TURB

5 RE(Takeoff) ARC GCOL WSTRW RE

6 UNK SCF-NP RE - CABIN

7 MAC CABIN SCF-PP - ATM

8 OTHR AMAN ADRM - LOC-G

9 F-N WSTRW LOC-I - EXTL

10 SCF-PP UNK UNK - WSTRW

O Z4=re] Abal B FAL FRE wigo® CICTT #AF3o] wet 2Fe 475
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- <E 15>00A4 o2 Zo] MR & X9 F 54 AHIE Hu HEFoEH
7491 10719 CICTT 2T Yehves fA8S AE
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O

Number of accidents

O

H 16.

o

F2 OtM(Runway Safety) AFDS &MeH

= Abnormal Runway Contact
= Bird strike

= Ground Collision

=  Ground Handling

= Runway Excursion

= Runway Incursion

= Loss of Control on Ground
= Collision with obstacle(s)

=  Undershoot / Overshoot

=  Aerodrome

g2 A (Runway Safety) Al BEE o2 WARHd s 713

=
2 AAST: g Qo A AAHCE AA ALBYRIY 59%7F AN

160
140
120
100
80
60
-
20
0
2006 2007 2008 2009 2010
8 32, A =2 At E (2006~2010)
E5) 852 AAE FFI) AP MR 0% b Ee ST 3

of 3 Atardd ZieshEo] v 8T Ao Add

(1) AlA &2 <A (Runway Safety) Abalel o2 A F3 vl &
5

A AAY gF= b AL Hl&2 59%E o F

o s
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0% 10% 20% 30% 40% 50% 60% T0%

Runway Safety

System Component Failure

Non-lmpact Fire

Turbulence

Loss of Control In-Flight

Controlled Flight Into Terrain

Other

Unknown B Accidents M Fatal Accidents = Fatalities

O

O 33. M &2 tMAID 2 COE Mt Z2MKE &

2) -2yt &2 <A (Runway Safety) Abalel b2 LAY F-3 HI &
O ARH WA Selters 337 Aba/EAb
Z(23%), PlsEATLE(18%), THAAFTILZF13%), FFO%) ] Tz FFE <

Z(Runway Safety) Bl&©] 40.2% ¢

H17. 22U 22 HFAID L 2 AlD SHSH S
J\Snl=ES P i} ZEAD g

HIEASZE2 H=(ARC) 2 17 23.2

22 0/2(RE) 1 5 7.3

sxoom X# EHE5(0C-6) - 3 3.7
(R/W Safoty) TREE - 2 2.4 | 402

24 I (RAMP) - 1 1.2

2#x2 Ms =E(USOS) - 1 1.2

sx=2 (R - 1 1.2

Al AEI DA HIS2 2= (SCF-NP) 3 12 18.3
(SCF) =2 ¥ E(SCF-PP) 1 10 134 | 21
At L= (TURB) - 8 98 | .,

215401/ 2 (WSTRW) 1 - 1.2
24 A1 (CABIN) PIITESIEN - 6 7.3 7.3
25 =3I JILA3HH (F-NI) - 1 1.2 1.2
JIE} - 7 8.6 8.6

(IR 702 711, Abar/eEAbar AR 827)
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I 2. SROIMAEBAIAY = FE
2 2 AAE S 2 AFZU=
L 2EWNES EH0IX - ATIS AFH0f =&
- MU : DBAH, 23, BHAE, WebAltH, SHIOIXIAH
SHOOFM L |AIABIATIS) |- OS : Unix(2), Windows(3)
- LIS : &3IISE, AMHoISAE, 2eHIMEXANE S
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SF

2. =8 #Ad V& 53

(1) ==

[ ] FAA National Aviation Research Plan
O P9 FAAE W <& 23> o] Z7F @& ¢ &
2 “Increased Safety”®] ”"Human-Centered Design”, “Human

g sy3q

B

= O
8N =

A

o, Atad 7|

Protection”, "Situational Awareness"®] 3} G&}.

H 23. FAA &Z0td Y SEH =H
FAA Flight Plan FAA R&D FAA’ NextGen Implementation Plan JPDO NextGen
Goals Goals and Solution Sets Integrated Plan Goals
+|nitiate Trajectory—Based Operations
*Reduce Weather Impact
¢Increase Flexibility in the
. Terminal Environment
*Fast, Flexible, and | Arivals/Depart i Expand C "
*Increase Arrivals/Departures a and Capaci
+Creater Efficient Hioh Densit A,p . P pacty
Capacity igh Density ' wpor S .
+Improve Collaborative Air Traffic
Management
*Transform Facilities
) *Protect the
+Clean and Quiet ]
Environment
*Human-Centered Design
*Human Protection
*|ncreased +Safe Aerospace Vehicles i
. *|ncrease Safety, Security, and +Ensure Safety
Safety *Separation Assurance i
L Environmental Performance
sSituational Awareness
+System Knowledge
*Secure the Nation
- - *Ensure our National
Defense
+|nternational )
, +World Leadership - *Retain U.S.
Leadership Leadership
+Organizational *High Quality Teams ) o
- in Global Aviation
Excellence and Individuals

(X}8Z3] : “2011 National Aviation Research Plan,” FAA

O FAAE 3F3etd

I FEE
(National Aviation Research
2 YL,

=
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H 24. FAA National Aviation Research Plan & &% S20l& Gidl &30 AP0 DS
(

e - &$)
Human-Centered Design $22,184 $21,627 $21,622 $21,892 $22,348 $109,673
Human Protection $29,567 $29,126 $29,171 $29,482 $29,972 $147,318
Situational Awareness $48,309 $43,159 $42,853 $46,990 $47,420 $228,731

A0S 23 Jl= JHE &8 $100,060 $93,912 $93,646 $98,364 $99,740 $485,722

National Aviation Research

Plan %91 $386,035 $333,560 $332,560 $338,560 $342,560 $1,733,275
an

(AF=3=4] © “2011 National Aviation Research Plan,” FAA

O National Aviation Research Plan & A}al<] =}

r
)
N,
do
=
3
o
f
r
oX
-z
Lo
el
A

dabe wihd Wi 28% FEOE ALKHoR T

A
i
o)
o

£400,000 - $386,035

$350,000 333,560 5332,560 : 5

$300,000 -

$250,000 1

m AR08
= 5

5200,000 -

$150,000
5$100,000 -

550,000 -

O Alad et #AHE )4 5 “Situational Awareness” 9} HHAH 7)E /) dto] 47% =
T BokolM 71 =& H|F S AAFNS™ “Human Protection”©] 30% 1]

11 “Human-Centered Design”©] 23%E A8l .
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$228,731
47%

$109,673
23%

B HCD
M HP
Wl SA

$147,318
30%

8 38. AtLL0E 2t&

Jl=g Hl

O

: LR = 3 1=} E o
O FAA<9] National Aviation Research Plang Atald ¥z} A H HH o2 T A
S o o ~ 57T ST [e]
g2 o <3 25>, <i 26>, <i 27>7 Z5.
— . N =
H 25. Human-Centered Design2&d JI=HE HE
BLI Program Name Budget 2012 2013 2014 2015 2016 Notes
Type
A11i il Tra_fﬁ(‘ Controlflechiical R,E&D o o o o o coordination only
Operations Human Factors -
Airport Cooperative Research )
— - Capacity ATP 1,700 1,700 1,700 1,700 1,700 34% of total program
Flightdeck/Maintenance/System ° 3
Alig Tifermation Heman Pactors R,E&D 6,162 6,070 6,107 6,200 6,354 100% of total program
Al2.a JomtPanningamd Development R.E&D o o o o o coordination only
Office
NextGen - Air Ground Integration _ N
Alz.c Hiimian Fastors R.E&D 10,545 10,117 10,043 10,144 10,363 100% of total program
NextGen - Air Traffic Control/
Technical Operations Human Factors 3 .
LAGBA. (Controller Efficiency and Air Ground F&E o o °© 9 o coordination only
Integration)
1A08E HestGei. Wake: Eurimlencs F&E o o o o o eoordination only
- Re-categorization E:
— Wi i
Alz.e NEX(G.EH Weather Technology in the R.E&D o o o o o coordination only
Cockpit s
Airh System Safety Management R.E&D o o o o coordination only
Ak ‘Weather Program R.E&D coordination only
William J. Hughes Technical Center o )
A14.b Laboratory Facility R.E&D 3.777 3,740 £ Vg o o4 3.8390 3,031 100% of total program
Total (Soo0) 22,184 21,627 21,622 21,892 22,348
(AF=Z=4] © “2011 National Aviation Research Plan,” FAA
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H 26. Human ProtectionZt&d JI=JHe A=
Budget

BLI Program Name Type 2012 2013 2014 2015 2016 Notes
Aite Advanced Materials/Structural Safety ~ R,E&D 0 0 0 0 0 coordination only
A1 Aeromedical Research RE&D 11,617 11,420 11477 1,662 11,033 100% of total program
Aireraft Ieing - Atmospheric Hazards/ ;
Aurd .. RE&D 1,621 1,562 1,554 1,571 1,605  30% of total program
Digital System Safety ’ ’ = 954 37 Tl PLog
- Airport Cooperative Research - Safety ~ ATP 2500 2500 2,500 2500 2500 50% of total program
- Airport Technology Research - Safety ~ ATP 5504 5,548 5548 5548 5548  35% of total program
At1a Fire Research and Safety RE&D 6,852 6,718 6,744 6,848 7,006  84% of total program
Aunk Weather Program RE&D 147 1,378 1,350 1,354 1,380 9% of total program
Total (S000) 29,567 29,126 29,171 20,482 29,972
(A}&FA] : “2011 National Aviation Research Plan,” FAA
I 27. Situational Awareness2 &l Jl=IHg A&
Budget )
BLI Program Name Type 2012 2013 2014 015 2016 Notes
- Airport Cooperative Research - Safety ATP o o o o o coordination only
- Airport Technology Research - Safety ATP 10,221 10,303 10,303 10,303 10,303 65% of total program
Arii i Tl‘a.fﬁ(' Conifrol/Technical RE&D o o o o o coordination only
Operations Human Factors :
Center for Advanced Aviation System . 16% of R&D program
44094 Development (CAASD) i 3,646 3,610 3,610 3,610 3,610 in FY 2012
Ang thhtde.c k/Maintenanoe/System RE&D o] 0 o] o] 0 coordination only
Integration Human Factors ’
Woa Joint Planning and Development RE&D o o o o o contdimaiioponly
Office -
1A01D NAS Weather Requirements F&E 1,000 1,000 1,000 1,000 1,000 100% of total program
1A08H ?IS?T?ED SR R T F&E 6,000 2,000 2,000 6,000 6,000 100% of total program
) - We ) 7i
Alze Ne\-t_ng tathicr Teshyiolary 't R.E&D 0,186 8,845 8,795 8,801 0,084  100% of total program
Cockpit
1A01A Runway Incursion Reduetion F&E 5,000 5,000 5,000 5,000 5,000  100% of total program
Ak Weather Program RE&D 13,256 12,402 12,146 12,186 12,424  81% of total program
Total (Soo0) 48,300 43,150 42,853 46,000 47,420
(X}8Z3] : “2011 National Aviation Research Plan,” FAA
[] Commercial Aviation safety Team (CAST, ¥|= 58 &3 <HHH)
O 1998 Y ¥ CASTE= FAAQ] Safer Skies agendad] 3 FEOZAM 7|FE9 B2
FAVLAGES MBI S5 FAASH AATE Fstel ST HAAIL
o) =
A,
ST = = (e} - =] =) = [e)
- HA B g4 1Y eSS wetstr] A& A4 s dAds e
- 8 FI7] ALES 198ES VIESR st 2007d7kA] 80% skt



LY

o
-
o

- O Awrtsel Fe (39 45-50% 9 Aw7h
- 4507 o) de TAH AWM (ARl 81215)
- 90071 o]} <k AfA

NN

DoD (2'34)

AlA (357 N2EY) Sax

Airbus

ALPA (35N 23/ B9)

APA (Z3A A3)
A4A (BsM
NACA

RAA (N935%N EY)
FSF (MS2OAIE)

IATA**

AAPA™* (“HHIB5/ME2)
ATAG** (ULg5255%)
APFA™ (HI35+289)
IFALPA ** (SNIZSNEY)

1GAO™*
NATGA™* (HMNEY)
NTSB** (A=)

* Aircraft Certification
Flight Standards
Systam Safety
Air Traffic Operations
Rasearch

NASA
TGGA (iU B533)
EASA (78 B333)

rEER

8 39. CAST =&
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O CAST ¢Hd Az
CAST
fety Strategy
| Implement Safety

Sa
| Enhancements -
U.s.

Data
Analysis : ,
Set Safety
Priorities :
| Influence Safety
E Enhancements -

Worldwide

Agree on
problems and !
interventions Achiove i
consensus on

| Integrate into

] existing work

and distribute

8 40. CAST

3

O CASTe] & +#
- Data analyses

Joint Safety
Analysis Teams (JSAT)
Joint Safety * Safety
enhancement
development

Implementation
Teams (JSIT)

- Master safety plan

* Enhancement

Joint Implementation
effectiveness
« Future areas of

Measurement Data
Analysis Team (JIMDAT)

18 41. CAST
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O CASTE 48 37|19 otAA FFS A 7570 AN A S XAASY &5 5 Y Fo om, S 467 A

A FAE A .

¥ 28. CASTY 757 otA/NA A
N 2} 1
2 | Anss es8 $3J| NDOIY DU wmse | JN | BE 2 Faus
: crT | SE00T: Terrain  Awareness Warning System 120 X 2H o= oim | TAWS(RIE@ESSZ DAL HHIE EX & MES
(TAWS) = = = | flot MESH U8 EX =&, CRITAILD ol
CRIT SE002:  Standard Operating  Procedures _ X4 54 a2 ol = SOPs(2EEEEN+8 L 1ol g NEs 29
(SOPs) = B 2 Nz HE
CRIT iEOl()BI Precision—Like Approaches - Vertical 002,040%.)6, x oz ol X gl()f?js(o%fo;%i:j%ﬂ)¢%} 2 0 st HES 29
ngles 007,008 = Ul Tys &Oo
crr | SE004:  Precision-Like Approaches — Vertical | oo0000s | mm | ez | oima | SAELAIE2EHN R7Es VG X ¥
Glide Slope Indicators (VSGI) ’ e = == 23
007,008
, N . . 004, o =
CEIT SEOOS.. PreC|s.|on—L|ke Approaches - Distance 004, 006, | == oz olma} Tor/\k’g;%ilgllﬁéfll DME(HeISEEX)EX & 2
Measuring Equipment (DME) A HE 8
007,008
. e B 004, SAFELHDIE 20 A RNAV(ED) =MEZX ¢
criT | SE006:  Precision-Like Approaches -~ Area | oo5 g5 | Rgp | @2 | @1Zat | approach charts 2@ 0l CHEt FAA Order 8260.4

Navigation (RNAV) 3D 007.008 of J|= @ Jygr

SAFELHIIE 22 RNP  (Required Navigational
Performance) Histill FAA Order 8260.482 XI&=
FOIGH ZADIE L XAEE 2HE SSAU 86H]
_jElX1j:I—E |E 2JFA I—IE

=2 ol JoS

SE007: Precision—-Like Approaches - Area 004,
CFIT Navigation (RNAV) Required Navigation | 005, 006, | &=
Performance (RNP) 006,008

fio
Y
e
JA

SE008: Precision—-Like Approaches — Landing 004, = - = ngﬁlj@ej\l 2= =98 A_Hi% g2a4
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Icing

SE136: Engine Event Recovery Training

MidAir

SE159: Airspace Design

MidAir

SE165: TCAS Policies and Procedures
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SE122: Cargo - CG and Loading — Locking
Mechanisms (R-D)

SE126: Cargo — Hazmat Containment (R-D)

SE128: Cargo — Hazmat Detection (R-D)

SE132: Flightcrew Smoke and Fume
Protection

SE135: Icing — Ground Operations

SE137: Icing — Weather Information

SE139: Ice Detection (R-D)

SE140: Icing Aerodynamics and Performance
Effects (R-D)

SE160: Air  Traffic Controller Situational
Awareness

SE161: Air Traffic Control Safety Culture

SE177: Wrong Runway Departures — Aircraft
External Lighting (R-D)
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OtAIOtLIEN S B737 HE JTS 1CH
Cessna 172 1CH It
StM st Piper Seminole 1CH It
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H 46. NIEd0IE ST JI=At

Cockpit Motion Facility: Leg Stroke: 76 in/ Payload: 22,000 ths

Axis
Vestical
Lateral
Longitudinal
Pitch

Rall

H 47. A=dl0IH

Fieed base

Motion base

Missidn profile

Crew station capacity
Programmabie control
incepior

Visual system FOV

Excursion Velocity Acceleration
+#-41in +-32 infs +-1.0g
+-55in +- 38 infs +-07g
+67 in--55in +- 38 infs +-0.7g
+78 deg/-25 deg - 23 degs +- 225 dagsls
+/-26 deg +- 23 degls +- 225 degsis
+/-38 deg +- 30 degls +/- 225 degfafs
TES JlI=sAMY
Research Flight Deck Integration Flight Deck
Yes Yes
Yes Yes
Full Full
2 Pilots / 3 Test engineers 2 Pilots / 3 Test engingers
Side sticks (55 WheelColumn (WCH
200 x 40 Panoramic 200 % 40 Panoramic
1440 x 1024 Res 1440 % 1024 Res
Programmabie displays, 1280 | B757 Standard
%1024 Res

CHIE AEL0IEH(7SR

al

=

ES

WHE CIIE AZ0IEH(=SA

=M

(=)

A& olBl 9] F-5F-(Motion system)

)

LAz

s
&

—/

B

2 2F A (Cockpit)

Visual Motion Simulator: Leg Stroke: 60 in / Payload: 18,000 Ibs

s Excursion Velocity
Vestical +39in/-30in +-24in's
Lateral +-48n +- 24 /s
Longitudinal +49 in-48in +- 24 in's
Pitch +30 deg/-20 deg +1- 15 degls
foll +/-22 deg +/-15 degls
Yaw +-32 deg +1-15 degls

Generic Flight Deck Differential Maneuvering
Simulator

Yes Yes

Yes ]

Full Air combat

2 Pilots / 3 Test enginears 2 Pilats

58, WC, Center sticks {CS) 55, C8

WA window (4} Full 360 degress

Programmable displays, 1024 | Programmable displays,

% 768 Fles [-size
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+/-08g
-6 g
+-08g
41+ 50 deg/a/s
+- 50 degsls

+1-50 degis/s

Visual Mation Simulator

Yes

Yes

Partial
2Pilats /1 Test enpinesr
55

WAG window (4)

Programmiable displaye,
[-SizafComy
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VEE  ozus | omms | O°°S
= X@x
A& 1% | 2xtd | 3RE | 4xtd =9
4,608,849 110% 100% 5,069,734
SOAl 6= DEHIOIA Y DI 1.8 4.4 4.4 5 15.6
O oiet It HEHALRAYL Q1AH| 7|ECHA MHEE =8
ANSHOIH =0 N Iz 2.7 6.6 6.6 7.5 23.4 O=2 IMEE HoZ YIFE e 2013EE SW
EZ7|aK L AT} 1Y 7|E 219469902 AP
AAIRF AHE i =TI . , . . oI SHE AFZED
Al HEAH (real-time scheduler) JHE D= 1.8 4.4 4.4 5 15.6 RIS =22 I g 3
SHE(%) (%)
) KA = Dot
20l =4 Iz 1.35 | 33 83 | 875 | 117 coim azmo oim | 110% y
e OIIH| AHH ® ==
CHIZE HIZHIOIE £&&XI(FOQA, QAR, FOR =5l #& e ST
<) oiZ OIEHOIA U SA J|2 1.35 3.3 3.3 3.75 1.7 H 21 (%) 012181 (%)
sgop 100% N
g 9 22 22 25 78
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HPEHH 1xh4 2%t 4x+4 2L
A B 30,000 30,000
ZEAME AMEd0IH 250,000 250,000
ZHALE AlZ2dI0IH 150,000 150,000
GIOIEHIOIA 2telAlAE 145,000 145,000
01215 QI HOoIA 86,000 86,000
NEEX (Hga) 18,000 18,000
F=B10(0| 15,000 15,000 45,000
S Cl0E W HE= 24 21,000 21,000
Satate| 24 40,000
ZEAME MEdIOIE dSHd 200,000 450,000
ZHALE AZc0lE dsHd 100,000 250,000
ds2el =4 40,000 40,000
FEZo £2 4 65,000 65,000
S AH 120,000 120,000
2 430,000 285,000 540,000 1,710,000
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oz EE 2xE e 4XEE 2]
g2 | | HID
B = HiE =N HE = Hg = Hg = HIE
Ol AH| 457,000 6.1 1,227,000 16.4 1,227,000 16.4 1,395,000 18.6 4,306,000 57.4
HEH|- M= 430,000 5.7 285,000 3.8 455,000 6.1 540,000 6.1 1,710,000 22.8
al
& A &8=H| 19,000 0.3 74,000 1.0 74,000 1.0 84,000 1.1 251,000 3.3
gl
% B o5 [E=n el 23,000 0.3 74,000 1.0 74,000 1.0 84,000 1.1 255,000 3.4
ARG 45,000 0.6 123,000 1.6 123,000 1.6 140,000 1.9 431,000 5.7
2H8H| 70,000 0.6 152,000 2.0 167,000 2.2 158,000 2.1 547,000 7.3
N2 SN 1,044,000 13.9 1,935,000 25.8 2,120,000 28.3 2,401,000 32.0 7,500,000 100.0
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AREH Y 1 22Xt 3xH& 4% gl

AP % DB AMH JHZEHI 20,000 20,000

OS % DBMS JHZZEHl S/W 10,000 10,000

S JHE EH 20,000 40,000 40,000 40,000 140,000
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=28 Al S AMES HAHO 500,000 500,000 500,000 500,000 2,000,000
N
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ARG 293,000 2.0 338,000 2.3 356,000 2.4 302,000 2.0 1,289,000 8.6
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S| pIE PIIE 3%} 2
AP 2 DB AlHI JHZEHI 20,000 20,000
0S 2 DBMS MEL=H| S/W 10,000 10,000
cer e ZY) 20,000 20,000 20,000 72,000
e Jpe S/W 50,000 50,000 10,000 140,000
=usa My 2Y 100,000 100,000 100,000 300,000
SZ) 9 Ze SO RN U o
SIS ZHA ie AP 2 DB AlH| AIZEZ| 20,000 20,000
0S 2 DBMS AIRZXH| S/W 10,000 10,000
Zosa ARE R 400,000 400,000 {200,000
AP 2 DB AlHI JHZEHI 20,000 20,000
0S 2 DBMS MELEH| S/W 10,000 10,000
&t 200,000 600,000 550,000 {792,000
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29 Hig 29 Hig 29 Hig 29 Hig 39 Hig
bl 406,000 8.1 670,000 13.4 670,000 13.4 487,000 9.7 2,233,000 44.7
AFEHI- = 233,000 4.7 600,000 12.0 600,000 12.0 442,000 8.8 1,875,000 37.5
al
& AT ESH| 33,000 0.7 54,000 1.1 54,000 1.1 39,000 0.8 180,000 3.6
bl
AP WRIFEL 29,000 0.6 47,000 0.9 47,000 0.9 35,000 0.7 158,000 3.2
g 59,000 1.2 98,000 2.0 98,000 2.0 71,000 1.4 326,000 6.5
28| 31,000 0.6 77,000 15 77,000 1.5 43,000 0.9 228,000 4.6
eI Eo 791,000 | 158 | 1,546,000 | 30.9 | 1.546,000 | 80.9 | 1,117,000 | 22.3 | 5,000,000 | 100,0
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@O FAAS] Atal/FAFAL HlolH (AIDS, Accident/Incident Data Systems)
AIDS DB 1978358 &A7HAS L33 (General Aviation), JH@s &
(Commercial air carrier)®] Accident/Incident dataE X33}, ASIAS DBolA =
Incident data¥t 33} (Accident Data™ NTSB DB)

(BaA A AAGE, F¥7l BH, *FA HH, A& (Narrative),

r-|m

)
Findings, 7’48 KX, 2FA R 502 &
1995 ©o]&=Z AIDS Incident R A= 11570 FAFe] NarrativeZ A 3= 310
™, 1995 d o] %= AL o5 A4 H NarrativeZ} Z g+
ARIEE ARE AMSte HuAE AT  Jon, ol & 23
- AR HA 719 Category

* Narrative

)

« Event : ADIS Report Number, Event Date 7+Z X]*%

[o%

* Location : State, Airport Name
 Operation : Flight Conduct, Flight phase(587] & 7}€] 112]), Operator Name
* Aircraft : Aircraft Registration Number, Aircraft Maker, Aircraft
Model, Aircraft Series
- AME Datac AACSV FEHZ B & & JoH F718 22 PIC infor: B

AXH, /I S XLEE AY3H “Event Remark(Narrative)’S & 4 &

@ F3F7] 5 FE(AR, Air Registry)
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ofs] A¥H 7loaql, Fa faeq], AANe, NS 5o BERE 74
ASRS HloJHH|o]AE FEAAE HZS &35t o 1998dFE AR7HA] T olE
T ASRS 70| = FAAS] ASIAS §l¥o]AelA H 7Fssta vig Hdlo]lE H
FAE ZYELEE H 73 ASRS Database Report SetsS A|Fd Myt oluz}l o] &
kel oo wel Zb g4 Al HAo] Jheste] BA R AT AREA &
o] £0]3HASRS 3-& ASIAS EHo]X|o|A AFEE LS F U
- AE A 7]9] Category(ASIASS] ASRS DB)

* Narrative

« Event : ASRS Accession Number, Event Date t7 A%

* Location : State, Airport Code

*  Operations :

— Air Carrier, Air Taxi, Corporate, FBO, Fractional, Government,

Operation .
Military, Personal

- Aerobatic, Agriculture, Ambulance, Banner Tow, Cargo/Freight,
Mission Ferry, passenger, Personal, Photo Shoot, Refueling, Sky Diving,
Tactical, Test Flight, Traffic Watch, Training, Utility

- A9 Table ¥} 2] Data filedE2 FHRE A (CSV Feh)E B3 & F 3oHy,

Datag ZY3'H HilA(report) FE| o] AlF FRE A& F AL

Y,
)
i

@ v uFF A= (BTS, Bureau of Transportation Statistics)

F%4 DB FAA= MEFTAY] 9 B FFEF(Traffic) AE X33t

El

, BTS&= 1% % (Department of Transportation, DOT) 4:4:9] FAA<9} H
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29) Synopsis, Assesment, Environmental Information, General info @ Narrative ZE7HA] & F 32
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19700, W13+339 ¥ 3](Civil Aeronautics Board, CAB)&= HA|H A& o, FF

e A4 2 EAAEE BISOl AF

- US Air Carrier Fatal Accidents by First phase of Operation(1990~2011)

« & : ApproacH/Wescent/landing, Taxi/takeoff/climb, Cruise(in-flight),

Standing(Static), Maneuvering, other/not reported
- U.S Carrier Safety Data(1960~2011)

« & : Total fatalities, Total seriously injured persons, Total accidents, Fatal
accidents,  Aircraft-miles(Million)/Aircraft departures(thousands)/  Flight
hours(thousands)®] fatalities/seriously injured persons/Total accidents/Total
accidents and fatal

- US Number of Pilot-Reported Near Midair Collisions(NMAC) by Degree of

Hazard(1980~2011)

« & . Total, all degree of hazard(Critical, Potential, No hazard,

Unclassified), NMAC involving aircraft operation under 14 CFR 121

® FAA &3 FF%E H°|E(NMACS, Near Midair Collision System

~—"

NMACSE 3-F7] A 279 A7} 500 feet 0|32 =9 7F5Ao] dv FAL

EE oY Be 7 oY 33709 3 A9 847 d9vm A%d 234

5
A}# © 2, NMACE FAFi(Incident) 2 NMAC AM(event)?] B2 EF 5 o]
Homw, o] TE eventd HIi119 S FAA Incident Data A]Z=Ho] HEH.
1980 TREZHA] NMACE ®=o] HuAzAe A dA7E 23 € g T8
sk Aog IHF

E NMAC HiuAe FFuEAAAET FAA =0 g5 oz dAsHA FA

NMAC datay ZZEAY AAEE o] BRustesE FHAQ Ruxo]7] wjEo 3
b u) Ak Folvt Q3%
NMACe] Hs] dFuFHAAL, 4 D A4 BHE
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Ho 7 FAAE ZFAIY HuE 53 ¢A H9, 2 B0l FAAE dn] HilA
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NTSBE 54l ZE FAYANA oA AuAES wE7] 98, o7l <= 7}

4 DA FABEe FRE ARE AE

O NTSB ¢Hd AAM DBE 1963AR-H A F71A9] Aurtds 9

O NTSB ¢t daArtee 892E 7nke] DBE A4H. duAS HiA W5}
42 Qujols © YRS @ BuAd FHoz AN P
@ &2 M Holy (RWS, Runway Safety Office Runway

Incursion)

O FAA Runway QFHF-AoM= HIg Ao &F2 9 Surface I AHS 274
e 9L oM, TFuUFTHAEHS TN &F2 Y Surface Y
AbR 715 B &7 3

O ATCT(Airport Traffic Control Tower)7} EA3tA] %2 FAA d3duszAe &
F 7] o] & (Aircraft movement)S A oJ5HA] &5

O Surface event= event’} A SHoccurred) FFTAELL] O o3 RHixw, 32
A0S FFEkH FAdll ol BriE AR Y A4 ed wEt &5
- The Severity Classification of Runway Incursion

Accident -dgez Es0| 24

Category A - 50| JINAZ Tlst EALD

Cat 5 - 2l 2t30l 22 S=S0 e 4gs EME0l AN, E== =2 lot|
stegon st Al2H0l B AP

Category C - A0l E== 2ot fIgt 28 Al2t 2 A2l UAS E=R

. - #EZJIo| OIRBS SIoh BEROE NS 250 HZI/IT A0 =
ategory O SO WAL} ARO| GE HD

Category E - EBvent2l 20| CHE JtHIDel H=0 BHEZID| S E 20U &4SE= AMA

30) &= 8] vl 7] olAES 9l AAE BeTH(Protected Area)ell FF 7], A W= Abgo] 4
@ 4
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@ AMA &F7] AbaL 8 SHWAAS, World Aircraft Accident Summary)
O "= FAAE Ul 2 =19 &FAF EFA A& HHO #3 FES 2%
< Wol, Aircliams Ltd.¢} 2tol4lz AlkS A st FFAAE AHUNS T3l
T AA FF7) AFLLHWAAS) DBE HE 5 A== g
O AlaL(Accident)d] ¢]: WAASE ICAO H44 130 wha} A
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O Airclaims Ltd.& ZAg 1 A, ddAggo| ) x5 74, 255 2 vndyd =
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O FHIAFY FetdYR FFHEA A

O FHATH Y3 (European Commission)= HFE9 FHAT I7tE9 Id3d=
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€% 4 3+ ECCAIRS(European Coordination Centre for Aviation Incidents

Reporting Systems)Zt= BE A|2FS =U8aL &do B ARYS A st

7] 918t WzHeE AR Eare] #3E W= (Directive of the European parliament
and of the Council on Occurrence Reporting in civil Aviation)< g}

O ECCAIRS®| =i+ Aharel £ARL T8al 9 e oFE oishe A Aflale
e ol oA o'l RS EJhete] WA= ARG EE Alale AR R
FE AASEAT A AolA] FAY FAMLE o e AU E AIFME. FARL
A4S Eote] vl ofsfstar Uk, Aol mE FARE ALLE oY & S S

O fr¥elAl= Directive 2003/42/EC on Occurrence Reporting in Civil Aviation
obliges Member StateE 53t 20051d 7€9FE 159 FAMLd #3 JEHE W
gatal R o] FHALS S 4 FUte] EAAE & Atarddel] #gk #

< 7% ARE 95

§

- ECCAIRSS dHlolH d=€/AN, 74, &8, Al&=" =, dolH T3, dolH
B, ECCAIRS W3] 5oz FAH 3, EFA|A= ADREP 20008 W=l
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HAE F2 427 Versiono] FHE o]FAW YR Iyl A ALL3HE 426
Version®= @A|7A9] ALgo] FE7F itk H7HE 3 S
&
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- %, Version®] A Algals AFH AL 8 A
=:]
=

o= Version& UHESIL S8t 5WE Folgol glol 4 Fo Hiel o
& BIYL AU Aoz B

O 2007 E] JRCOIME 50 AL Walr] Al ztate] w3}
- 5091 A= 4XXZ ZE taxonomy®} AFEAF QJIEH o]~ FES A T4 Q)
L, JEF o]z ME AREE T
- SFAIFE A2 ECCAIRS Aviaiton taxonomyE #-&3}o] o|HlE IE F FE9
W37 gol 4X XY EAAEE EHQ7] fsiA= JRCA AFste WS =
2IWS Bt HolEHe I g
O ECCAIRSE 19929 fr=7bso] =9 F3tds R3] i F4 tFel

19994 °]F 9 F7bEolA A5 &80l A%
O ICAO$t EU ECCAIRSS] €8 TWAE 200333 E BEAHog APEAon &9
9 =8 yge
- 2003 69 13Y : EAZQ HAHRI 4 A4
- 2004 19 19 : ICAO%} BEA7} ECCAIRS 42 E3 ADREPAIE w3
- 2005 7¥¢ 4% : Entry into force of Directive 2003/42
- 200720123 770 FA4de] =21 => ECCAIRS Multimodal & <3
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SHr ORE A 12,000 40,000 50,000 50,000 16,000 168,000
. OE mEoEEL EamAls ) Char Jfer s/w 30,000 100,000 125,000 125,000 40,000 420,000
(B1=8 ASIAS) AP 2 DB At EHIAEZH 20,000 20,000
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OIAH| 305,000 41 1,217,000 | 16.4 | 1,461,000 | 19.7 | 1,461,000 | 19.7 406,000 5.5 4,850,000 | 65.5
HAREH|- =] 72,000 1.0 140,000 1.9 235,000 3.2 175,000 2.4 56,000 0.8 678,000 9.2
Z‘I
S SR EZH| 25,000 0.3 98,000 1.3 117,000 1.6 117,000 1.6 33,000 0.4 390,000 53
HI
o B 98 [E= i 19,000 0.3 74,000 1.0 88,000 1.2 88,000 1.2 25,000 0.3 294,000 4.0
PGk 46,000 0.6 183,000 2.5 220,000 3.0 220,000 3.0 61,000 0.8 730,000 9.9
2H8H| 24,000 0.3 120,000 1.6 140,000 1.9 140,000 1.9 30,000 0.4 458,000 6.2
Ao EH 491,000 6.6 1,832,000 | 24.8 | 2,201,000 | 30.6 | 2,201,000 | 29.7 611,000 8.3 7,400,000 | 100.0
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FAA Order 8000.369, industry changes, and ICAO
are leading both AVS and certificate holders towards SMS

Certificate Holder SMS
AVSSHS Air Operators, Air Agencies

The AFS SAS will be our

oversight system for Parts 121,
Safety Risk 135, and 145 Safety Risk
Management (and eventually all other Parts) Management

AFS

Safety

5 — Safety
Assurance Safety Assurgnce = SAS Assurance
(Oversight)

Safety Safety
Promotion Promotion
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Current Capability AiTr CaTrrier Air Agency Needed Capability
op Ten
. Charter Repair Stations .
w Corgo Pilot School Proactive Process
A!rcra Regional Targeted/Routine
irmen h
o . Risk-Focused
Records/Reports Certification Knowledge-Based
Routll_rje/Adhoc Inspection Integrated
inear
Enforcement
Non-Integrated Processes Information
Comprehensive
Data Airmen General Aviation Shared w/Industry
Stovepipe DBs Pilots EMS/Air Taxi
Does not support Instr.uctors Agricultural Operators Tools
changing business Designees Corporate Predictive
process Private Pilots

Analysis & Decision

Non-Predictive

Tools D D D D D D D ’ System Safety Operational[@ Support
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O AAZ 7] 3|2 Naval Safety Centeroll A= A|Z~ELIA#AE 7 H8H FF 7)<}
aRA Fe FFUY AFLES TAHSE B3
- O AR A2Y kel =YE FFVI(F/A-18, F-14) 3 21 A ¥ FF V(A7
F-4)9] A% Y3 z7oA 500,000~ 7+ HASAS A Atargo] Zhzt
80%(F/A-182} A-7), 60%(F-149} F-4)7} Yith= A& &4

- webd At A89A g FEV1Z 1047 £9T A% 237

O "3 FAA 37]ET(AFS)S 71E ATOS A A NA 20159 7HA] A2 SASE 7
3 oA
% QbR Zol ICAOY SMSOlA AHEHE AIAHEZFGA)T FU3 o] 22 )

o

& AR, <a¥ 7758 o] FR(AFS)S] TEL AH2A2AHSP)e] SMS
BAAL- DR ARZ) S oz Hrks "ol Mg Welw thE
O SASOZ=Z1"L& ‘FAA Flight Plan’ €] E.-E(‘ﬂ’%ﬂ%%l =2 E%/‘é)gr ICAOYA £

£

T8t= SMS =l g3yl H% HA o= AFSoAM FX8tal e Z2

- AFSO] % ZRAAE A S B HEFA 5 a4 A

- AAY HAETF 7Y JFZEAL B ALE, ojdd AUARE AFS T
Z 2 A2 E SMSE] zto] -2 ‘the performance gap SASO'S.E 4

O FAA®] N=ZF SAS(Safety Assurance System)w Q1A JFZ2Z A2, 757
He BEF XEde AEE AAZAAZA Y ATOSE HAE A<
- SASO =x=71

#ol 1A= ¢4 Part 121, 135, 1452 thA o2 dAqt FZZ o

ol ol2lg SASTE A&

- SASO Zzage] g B oo Wi e ARRFE AFSS] SASO ZEIH
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34) W. Mannschreck., “The Effectiveness of System Safety for Reducing Naval Mishaps,” USN Naval Safety
Center’s study, Dec. 1988.
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