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FIF e o A Ty p Lo 1903 & 12 F] 7 5 & SIS R 1]
TegEpy 120 PN iﬁ“i“ 12 FHAYTRE = LR ‘E’F“ » ] 2011 7 SHiE. FEVE! Predator 7 30
FTFI Pl R L0 T ok M5 J[‘élﬂﬁi'“[ﬁ“;’?‘/% "R o AR S T RIS > R[SE
ENUAR o

SR+ S - R o R R R TR 3 S A
i [ (Hazards) ~ 1 120 (0 Mo (RISKS)IURE % » BRLT: i 2125 (PR e e 1
RELES - IR ,JFéJﬂTEEL HER S IREEE SRS 0 TR S BN T TR
q;m[ummgq uﬁfﬁg%F [ o f§- 1980 F 3T (LR FII%(Cockplt Resource
Management- CRM) - 5 £ g}ﬁﬁ',ﬁ%’(Crew Resource Management- CRM) > iﬁp@?
e p ‘E}ﬂﬁ,'(Corporaﬂon Resource Management- CRM) - ﬁ,lfﬂlﬁfﬁ%ﬁ E|
S SREREGE S RN o DI AIE R R = 2R - FI g
AR ﬂ:T FLHPVE R R iRl o A = avE £ (Safety Management System-
SMS) - [l [F gk 5T 3 %51+ 6(Aircraft Operators) ~ 11(Air Traffic Service
Providers) -~ 14(Aerodrome) ﬁjﬂ%‘fﬁ‘l?f%fr%i?fféff,ﬁ? 2006 F 11 k|4 $5Hikg o %f
WEqi e ’F[J B S it @ (International Civil Aviation Organization- ICAO) ol +f
22009 & 1 ] 1 LI #05s = 7 R (ICAO 2006, 2009) - =5 i [ &
ICAO fIufiiAe » 4 2011 = 1 F|I') Niﬁﬂfiﬁlﬁﬁl?jﬁﬁﬁf%’%ﬁé["Eﬁé’?%[’%ﬁ N sl i35
2012 & 12 K] 3L [V HAE T 2 ISR MEROR] RS 2 TR R (L
2011)- 3 Bl 75 (Federal Aviation Administration, USA- FAA) E]ngj\ﬂﬁ CFR
14, Part 121 frofii 252 AT 2012 F 9 F 4 [TV H ks SMS - E[Ilﬁﬁfjuéﬁﬁlé%
?F‘élﬁﬁﬁ,lﬁ%ﬁj} Bl ,yw:@mbugljwlﬁiu H AT SMS > [T SERLELRS A 2 S 1
sy SMS - fiEdd J’ﬁ@h}%ﬁﬁ/ ML o

[FFF?H SMS? WE%; FAA Order VS 8000.367 fiutt:5.: SMS fl— FE -0 ~ ¢l F’“E'BE
T AL RS O R by Fﬁ{”?&#‘% A~ PR 2 jfﬁ
(FAA, Order VS 8000.367) - ==/ /FJ'J e 2 S AR 2 PP LD SR - SMS
i}ﬁ:& ”f—i[iaa“FT“F:' (Safety Risk Management)==’ = ({5 (Safety Assurance)z s
Ao PRSIV = EEE o BEIRDE RS SRR WD o (R
%‘ﬂfﬁﬂrﬁ[ J*E\JD -l Er' B = VR T IRRLIRAR - S PRES o R L EE 2,
ﬁ‘/qiﬁy’ EHIE LT ffl [~ L [ ERURAR | I}J PRI e AR S = e R
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D= WEHEA fﬁ/ b ]ﬁéﬁﬂ%ﬁf p‘f_fj Flig DV [e] v & (Gap between policy
objectives and daily operations) [l J#&# » &7 1 JSEH 3% > }{—‘J‘lﬁﬂ*ﬁ-ﬁ g = B A ~
ST () Bélﬂﬂ“ﬁ H%F’?IHE&E RLARNER- [J (BRT B O pud = 25 - (ALARP-
as low as reasonably practicable) - IF‘ L8 SMS pu= RIF IV -

912 F ' E PG
(=) &

1AL S = (Safety) ’I'Ué;j( I SR AC-120-32C =2 ICAO EFAIHET, ¢
; M H

® I LSRR AE Y S R R T
IEEFI&fLﬂﬁF‘]‘ ok BPE R R o fufRRE - T Safety is the state in which the
risk of harm to persons or of property damage is reduced to, and
maintained at or below, an acceptable level through a continuing
process of hazard identification and risk management ; (ICAO
2006)

T+ EEE R - ICAO ?Jt El{%l c[Jr‘j M EL —[ghﬁ&ﬂ MEL AR > 100%
o = HRLE RS U EIAR - [ ’p@%?t‘“ﬁi e i
B o R IF )4 W%w°WW’m%W¢: i RLAT 4514
= PR s Y Fh Fl (Safety risk management) » ?ﬁ?}ﬂﬁiﬁ:%?{% A E! ﬁFJ —
W 2 R O T BSOS AW R R 2
# o (ALARP- as low as reasonably practicable) -

PRET, T ifpi— *Jﬁ&ﬂ MR ﬁfﬁu It = EL6E) o R P O RL EE T ) S B
Yo PRI F’?F?ﬁ‘glhb = pLpLEf J”"é’ls:fj [N A [ﬁh”Eijfﬁw (RS gS]
AR e B KR R b 2 B EL - 8 R e T (Risk
management) -

[ b TR 2 R T R P g R A 2 1970
N fﬂfﬂiifg ,"?i};‘gﬁjxﬁ"ﬁiﬁ f%v‘i?&}flj‘ —LIE[J fﬁf({/[j% FJ gk Eijf
R o HRLY L SRR SRR R AR RS RCH T iﬁ“ﬂ*‘j@
p e ZHPRpu TR R A = (il ARG o FRLF 1970 & ﬁrj B ED U YR A
Ao S 2 @ R R B AT

(Z) i'v\ﬁwﬂ Eﬁlﬂj“'

B i 4 5 5 (Federal Aviation Administration, USA- FAA) g1
SHrEp CFR 14, Part 121 pu i 4 Eﬁﬁﬁi FHT 2012 F 9 F] 4 [N Ey
g SMS o ﬁ%@‘ffﬂ (99 CFR }‘:Jt ¥ H o Up Part 141 7€ /5 4% - Part
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poh 28 2t SMS HVCE Ak o HORGIRFR ) B S R < 5
O F R Ryl F@SMS@I Afa s

9y — [EFE . SMSHYFE F[ = A5 A i&vﬁ*ﬁ °

9y MR MEs 2 (Reactive) i @ F‘f%‘éﬂﬁ% °

5= M = Eh=v (Proactive) it @ﬁ%?ﬁ% °

SYPURE R F A I dvE o (FAA - implementation guide, 2010)

(=) #'= HTH Flfﬁ\n’?&/

FAA [iv9 2 72l R ik 2 25 B NOgR R 5 1) > ST I 4 A P A

(Components/Plllars) 12 i~ %k (Elements) ] » 17 i ?ﬁF(Process)

A YY)

1. 9 =3 F“Tj [ 122 (Safety Policy and Objectives)

® = ﬁfr'*(Safety Policy)

® iy ? & EF’E’[?@% (Management commitment and Safety

accountabllltles)

TR EEW AR = ﬁ (Key safety personnel)

B2l fF v [fﬁﬁ”%@(Emergency preparedness and response)

b= E’fi‘;md/ F (== 5 #(SMS documentation and records)

Bt @??%'(Safety Risk Management-SRM)

% [ 3 )= 5 #r(Hazard identification and analysis)

<> jfﬁif%: 2.1.1 FH = R ) Pr(System description and task
analysis)

<> Fﬁf' 2.1.2 g l@#FH] (Identify Hazards)

® i HH# ]ﬁlﬁ’ﬂfﬂj(Safety risk assessment and control)

<> jfﬁ? 2.2.1 wf@ 55 fr(Analyze safety risk)

<> jfﬁif%: 2.2.2 i HH# [’ﬁ[ (Assess safety risk)

<> Fﬁf' 2.2.3 ﬂﬁﬂ/iﬁf’f—i f@ (Control/ mitigate safety risk)

3 = W5 (Safety Assurance)

o %’ = %’Fi ¥ T ?‘ = &l ] (Safety performance monitoring and

measurement)

< fﬁﬁ%: 3.1.1 }?ﬁf@%ﬁ(Continuous monitoring)

< jfﬁ 5. 3.1.2 f‘, Sﬁ[ﬁ Al 17 ﬁ[ﬁ%ﬁffz (Internal audits by operational
departments)

< 45 3.1.3 [Jjﬁ

< jfﬁif%: 3.1.4 94 =
SMS)

<> jfﬁif%: 3.1.5 F%‘ﬁonvestigation)
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2= (Internal evaluation)
*FT“ T N VA, ff‘ i 1% (External auditing of the
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S i 316 F1 T8 f'[ = [l g% 5 %  (Employee reporting and
feedback system)
< A5 3.1.7 ¥FE[J1 A7 (Analysis of data)
< jfﬁif%: 3.1.8 —F?ﬁﬁz‘i[ﬁ[ (System assessment)
o *E*’%‘f #7471 (Management of change)
o ﬁ %ﬂulsu, (Continuous improvement)
< Fﬁf 3 3.1 B*%%?f’ﬁrrf fii(Prevention/ correction action)
< jfﬁif%: 3.3.2 ﬁfi‘%ﬁ’ﬁ-ﬁ](Management review)
4. 4 = {#4F| (Safety Promotion)
® iﬁﬁ",éﬁg?”ﬁwompetencies and training)
<> Fﬁﬁ%: 4.1.1 * ¢ ?‘?F‘(Competence)
<> jfﬁif%: 4.1.2 "~ éi”?E{ZI(Tralnlng)
® Y F (H)E=" 85, (Safety communication and awareness, FAA 2012)
Q%q‘l’:’v’mf o

N A2 BNEE
(=) F=FN

° ?ﬁifﬁ”{@ (Performance Objectives)
E,'J fEr v E B g (Chief Executive Officer- CEO, chairman/
chairwoman, President, the board of directors, or the owner of the
small company) "Elﬁkﬂg{”ﬂpu—i E Lsrr > ;.H =75 r*q VI P
715<F 7&/7@3& {1 i(convey) GETEPUELT o
o F%%‘EEFE&W (DeS|gn Expectation)
BE R BE'FI @BEF?F‘F’EL & EEE o 3 FAAACL120-92A
IiFHI’”’_ﬁ*srfq‘ e g[yﬂéﬁ oJEIHlF‘IS 6 & 12 [o5 Wl EL:
[S]H’Fﬁ T pip s = FTJ VEME o Y H AW - (report
without reprlsal )

(6] [y 77 Fp £1 7 F PIfEAY 4 @Y (=S f 9 ] (Acceptable
operational behaviors) -

[12] S8 7 ==yl [ e PR As = 2D S S = S 350 35 ) (responsibility)
5’7@—% (accountability) -

i+ AC120-92A > Fﬁf 3.1. 6’1ﬂj H[ijﬁt“i HEN e I S S
WiEHY (“HLY = F[’ ﬁ'ﬁﬁwlrﬁ’? I/Qgi]%g% W[Fﬂ[ 2 Fra > 5100
e T Aeapappd = LA EJF‘JI?ET%;%‘I‘EF? #PT 56K 12 X
v FHFI”T’J'EJEEUE?:L’? kS 1V B P PO 4% o By 6 12 R
FlRL > [ (Just Culture)py BL#E - 2150 Johnson pff@l‘% = 1
A YRR AR AW T PR 2 LR

7



s Elﬁlﬁjﬂflﬁiﬁi?"fﬂ HI” - (Johnson et al. 2009) f[E L Johnson
GNUEE S S RGP el FF*FJE'HE”FQ#’E Vi (27 6 f5) - Reason I & -
PRI oA 36 1) 80 SR T T 0 P S R gw&ﬁn[ﬁﬁ}ﬁ:ﬁ@Jq@ﬁ
9 B 7 CREEETRL (removing) i R T BRL G - i ST [V HE -
(Reason 1997 1998)

(Z) & ERED 2

® Sl ¥R
ey ’;EJ}{»;J'F I[—i];g@ﬂ 4% f"J & ?gy,?j I B@jﬁj[l”fﬁ“:{% ~ F P
ViFTEERAT
0%%?&@%
FAA AC120-92A by I iy =l [ et f1 %) 7 ) 2 IR 5 38 1o e 2
R o PR AR S T R R R 2 R
B =5 0 ICAO I?Jt'gﬁx | H kL ELEL ﬁlﬁgguﬁrq o S TEISEFHS 34
Bl Ejﬁs\"j PR EF 8 0 Responsibility) - :f,~ A ek A
A e AR $?§iﬂ’%]§rpm& ﬁl SR S5 AS E E' ’Eﬁ’ (il :g :
G U R [fk (Justify their action) = {5 {2
(Accountable @% :Accountability) - HER & i~ SEfFS H A g % lé[fjszf[
B E T o K E' (RS R IR R I I F[JH&F'J*?* X
isr, e G o N AT ORL R SR e 3 R
KH%%E:’%ﬁﬁﬂmﬁﬁﬁﬁﬁm‘?ﬁEi§gg’%%ﬁ
HErJE v = 4 [ (assigned duties) © (ICAO 2006) - — {# 4 = =
F’? 4 [TE EN@E& "‘E“S"Eﬁ fr % ¥ AC120-32C (CAA 2009 » Wang 2011,
Wang and Lui 2012) -

(Z) ZRHE2EHIVER

e

ﬁ%“@gﬁ%??ﬁ,ﬂﬁﬁﬁﬂﬁ%\%ﬁjbﬁ%¢ il

PE 2 OEE R AR D (Authority) e fE 0~ H P WORG T R AR R
S Eifnﬁr’?%{%lﬁlﬁﬁﬁ © N AC 120-32C IR D

lg’[fj—jj = F[, @%%[H’TE = = [ﬁiﬁ ﬁlﬁfdﬂj F“ I IR m[_ [ﬁii/[ #y = »Fhl.g

il A e frE'Fj% 09 2 B BT S T T b CEEi r'r

OS2 (54 4 SMS i F) - Bl R 22 TR 2 S

p Ry oo (b 2009)
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(Z0) 32 R SR [ 2
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4. J Mi‘ pJH;i oo IR
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L R AL Bl R F L
S SMS Emyg;ﬁgj » FAA Feﬂﬁ *;TJE"IFPU*“J/ [ p 4 E‘v ﬁv_ﬁ\:
.@a%go
2. E R B (NI S (AR AR IE
%Epq%@ﬂ%uﬁibﬁdﬁﬁﬁFSMsu%%‘ﬂﬁMoﬁ
P R RPE IR D F] BT o A SRR O R B
Lo R g b 2 RERAT A SO A I RS SMSRH g1
fg[‘(disposal) °
2. SMSpumt sl pAE - R (AT Y (SO IS T
:EULI—B,%EI%L °
3. SMSHl & s i {%Eﬂj%anq, 3 ﬁg AT FE T ) e B 4 G R T RS .
4. el B T ] I P A

5P R e

ypq\gﬂ 3 Fra. > FAA F@:f B E,*%(Safety Risk Management- SRM



En

PSR TE)E D S WA 2 R R R
F A”'[ﬂj E 13‘3 «F'I’pi?ﬁf Vo= WFENE = o = 10 R
I’ETﬁF T e SR MR RLAS FLOG e (Hazard) o @ ) ~ o) PPTE?’IT [’F‘[ g e
e T - ll'*l”ﬁw Prig PUREBCE R 0 SR g S Y W f%z%@}‘ﬂ]t@
E?f,‘zifﬁif‘q o Tl i F‘*:gi FERE) O = [ 5P (Reactive Protection
Measures) - |’ ,JHEIW *Jﬁy“/ﬁ‘éiﬂﬂiﬁ SR (R gjj = PR S
k- Reporting Systems; Jﬁiﬂﬂi]ﬁé ['pff[h W += 5% - Flight Operation Quality
Assurance: FOQA; 7L b4 = i (B ) 58 - Line Operation Safety
Audit: LOSA; #=[p'#: Pilot Reports) e @ o £ - 'ﬁ“:lﬁ’?‘}ﬁ@
i e o éﬁifplﬁz‘f[’ﬁ[ . @’fﬁﬂﬁﬁé@p@g{;g R T TR R F’?IFLF*;'F[J
R R PE R B o puv s = 2 3E - (ALARP- as low as reasonably
practicable, FAA 2012) - ?Jﬂiﬁﬁjiﬁlﬁﬂl?d B I SRV BV RUR YRR
F 7R S (R B e j‘} =0 I’Ffl s ViR A E)}iﬁ)}i} B erj s % ;
P9 = ¥ (ALARP) © B @ F' A 2ELfY E LY e L S B E R IYHH ) T A = FF”
TR N #LE*;I‘/ v p e e R R - (R YIRS flpﬁr[ﬁlﬂw
B R RL S = Ay A A FUI}J%F’?% o PEL o (A A IE‘VEWFUJ el
E\ﬂj S =ailh-e SHE il ﬁr“iﬁuﬁ\m s T i A B PR B RS T B Y .
(Wang and Lui 2012, Q%.\l 4- PP?)
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AR FE =R (B ) fr’?
ey a5 I
B g 53 Ao
B g 72 [’F‘[ ) =
G [‘Haﬂﬁkﬂg‘ TR o
rﬁ]&;aF{ I R R
¥ hl%;[f_mgt 505 U A ﬁk,@w CR
2. [BH A APy A
3. AR A = R g B P b o
4. [T T DR -

A A e FJI rﬂj £i7 e pjg?‘ﬁ “é i
1. &Rt pr i “':* T R VAR AR
2. & @ py B (Severity)= 5L % | 2 1% (Likelihood)
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I I R

RS

3. (M K120 R o L H TR R B AT P
%R?@ﬁo

4. TEHHE TR R T TR M BRI Tl I e
SEIE T

(=) M= 0

[ ) ;ﬁ;ﬁ&gl;@
AL R B T O T R T SR g TR B e g e T R
EH#W%ﬁJEU%ﬁ*4%F@W A AT B P AR o3 A ST PR
H&j&?’“ﬁ g = 175,7yi7\ H i[% T o
%%W?ﬁiﬁﬂw$Jo JERLYRRS A R P LD o yE  F
%&ﬁ%oﬁ#ﬁﬁwwwﬁq:
T 4 B (= il BT G 7 56 (Flight Operations Quality Assurance-
FOQA) ;
gt e (= e Baa = [F‘[ = & (Flight Operations Risks Assessment
System- FORAS)
FEL IR R e %ﬁﬂ?, Zf # (LOSA- Line Operation Safety Audit
Program> LOSP- Line Operation Support Program- Boeing:; LOP :

-

Line Observation Program- T‘iﬁ;fiﬂﬁi zLu)
FURE [ F 5 0 P g 4 2 J2 5% (British Airways Safety

Information System- BASIS); 1§i4\ %J]‘gr EJJﬂﬁE?%ii?‘i%: Hl F”Tﬁ:[ﬁa R R

(Identifying Needed Defenses in the Civil Aviation Transport

Environment- INDICATE)I] & 4 fi=1d 3 El H & 3 Fi = (Aircrew

Incident Reporting System- AIRS)=™ -

+ 2

3= ‘F’ﬁ“ﬁ

}ﬁﬂEiﬁﬁI%%

S5k 55

7R [t e

ﬁ%@ﬁ@ﬁﬁwﬂaﬁﬁﬁ

AR RS AR 91 IR R 7

FHBE

Bl

(1) #=8Y 1000 PRI s EHRED [

(2) JIERLF

(3) %tﬁ%?f,/GPWS/TCAS RA([¥] ## 2 B Resolution Advisory)’??‘;‘b

(4) KRB EY B9 * 24 F (Foreign Object Damage : FOD) (Wang
2011)
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”E’“b FUEE [Ny =38 @ JIAC-00- 001B ; ”{E}’D?JE'J%TEEHWEJ%M?%JEJE [
= EH 3@53@5 [ F7 (MRS 2010)

F[ ijg_?a %@m AN A »
or%%wgﬁz@;«y

28 AR NIEAE S T s ﬁﬁﬁl‘w%ﬁﬁfa%w °

Tﬁjﬁ 4.1.1 —rﬁﬁl_ == &
52 8 2 I 78 ;_Tﬁ'ﬁifﬂmﬁ[qmﬁaa vJJ‘?‘?—HU s TR A
% I 42 R -

?ﬁiﬁ 4.1.2 7% @ i )

bt ﬂ:ﬂf"p Ao rﬁﬁlf‘f[ﬁf ﬁ‘}%[’fﬁ 1EL 5 [ 955 ;gj%tpu—j]lgg » HET

?T—HH RS U '*IJ@EVH Bl w SRR O o g fae Y R
r“@ﬁ i’ SEL Ff PR e *“ﬂ?’iiﬁlf fUEs s - IR AP

_1

fo SR R S B P TR W@HEJ*E‘?I% [ 5 3
SPEC R WAL A R A 2 e O

Ay F{Tfﬂ% - (Wang 2011)
(Z) B T

) ;ﬁﬁgl;@

ia%;TEF;_fwﬁ%%jﬂﬁ - PR R ER
1 e e
® A B

A A ﬁiéﬁﬁéﬁ’ﬁ%?ﬁﬁ% 4.2.1 7% 4.2.3 ﬂé’fi’i’[ﬁiF Fﬁﬁp% A RY 35

Hibg 4.2.1 A

RS SRS PR S T H O g@ipjiji o R - B
i s }U“[*?ﬁ’h?’—l 155 F“’%‘fsl@?ﬂ F o ﬁ:fﬁl\j P »y;lé[fjfg“« [ > E
BpE RS e 1 S e S ] @ o T Baa RTINS @5 ‘%ﬁ‘ﬁ T [ py
Rl ﬁif?rﬁ i P 3% AR5 1 1) B SR i g Y P P R BE
Yo o A e BTy AR T 5T R = R

(1) FHI - 4208 b (-ets e © Top level hazard- TLH) o {7145 85 i 5%
I

(2) 4 7 B 53 Tk 25 i F iy B = G 5F T B o i ) '[*&'FI%%%FJEU
iﬁ 3

(3) s &4 L[ e AL e = 8P - WORAS T i)
W%ﬁ%éﬁm%ﬁrwa%%ﬁm%%mw¢'%Wwwﬁs
i) e

s 4.2.2 wsﬁm

it @ 7 fﬁ[iﬁj’?l‘ﬂﬂ[ﬂ“ Fifr 3L 3 1 2 e JE}“R% TR AR S Ay
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Monitoring

Safety Communications

[ 3 SMS PH{lfy A OAF I 2 BT S R <
i # p Huan Nguyen, Director, Safety Management System, FAA,
Safety management system (Briefing), October 23, 2008
http://atcvantage.com/docs/FAA _ATO Summit4 SMSBriefingl0160
8 Nguyen.pdf

Safety management levels
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