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(1) FAA Modernization and Reform Act of 2012
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L = Adds
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D =H F37] 2 9 37Hs 8%
‘17a 71 =4 1‘3_2‘501-7]% = 37302 33FAF B 7|7} 250ti(NBE 70tH, WBH
180ch), AMI-8RAF 2t 199), WBE 4thE 2953 glow, 2t &3
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S48l Fq371E MY Y A9 502ti7HA] S7HE A= ddEnh

¥ 6 ‘16 T 17 2IET| sE 2 22d K| Rl @37 72
A 2016 2017 2018 2019 2020 2021 2022
FSC 68 70 73 79 86 88 87
NB= LCC 102 119 145 165 190 210 230
| 170 189 218 244 276 298 317
FSC 176 180 181 183 181 181 181
WB= LCC 4 4 4 4 4 4 4
A 180 184 185 187 185 185 185
A 350 373 403 431 461 483 502
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o= FAHHAG

@ FU FEA ANAZ BT 2L AR
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B, ol ol & IFuI8L 9363209, lslel SJFehe JTAEE 86001€UOZ F 4
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BE 57%E 2ol S|EA Qo AWA T AulgFEA A AAANE A2
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AL S el 2.883 515 319 17.9% 11.1% 88.9%
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a3 19 25 Eoket RisEoke 72
HlgEoke] Aol & olfre= dA EHu| 9} ofAotA g FASE FF FFuFA
bRl A @, MRO A& A7t A8 719 =
o @& AuH A acle] A 283 Ao = EAH
AA MRO &9 HF d3L 2016Y 71Fo2 ZAME A5 o3id o3 &
t}.(ARSA A8)

< MAH MRO &€& #&H'16, ARSA E10A >

- BlAE ¢ 4,7437 (BEAT|Y H|8 80.7%)
- ne2lgl : 358,351

2 72 : 6772 USD (20161 oflAh)

- MROAIZE A"™AF MZEE @ 3.6% (2016H~2026H)
- MROUi&F 288 sta7| : 24,5400 (H|=HAE s&37| 30,5420 X 2f)

2017d #A W14 MROS AAFEE 51(28%), A7H23%), ol 9(18%), &
@8%), =% o™, A AAY 58 I37] BAgqdEe 175E 273704 25,386
ol A 35501th 2 AFHF 3.8%% AT Aoz o=

S FHAOE JVE =5 379 HYH I AE FFUY =Y
ﬂéi}ﬂﬂﬂ, 28 A8 F3719 HEZF 7)o 27 oz s o5 A3}

ojuf 20273 Hrul Ao A FEF7] F 65%S A

E ZFT oHAY 37 &2 A AA 25%0l

Zdrog Solu}
71E Fg7lek At =4%E7]9 a7t P 2Ed Ao o Sdn.

2017 @A A AA MRO A FRE of 22902 F4uH, &5 10097 3.8%2]
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=L 4.3% 6.0% 715 =H| 5192
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¥ E;H - Aviation Week MRO Latin America (2016) ¥ £X : Visiongain (2013)

a2 20 MA MRO =2 M7 M2 3 MRO &= £ MY

139 7o ® =7HE FFAHMROANYE Y &9 2 A HAFr&e 53 2o ¢
gutgts MRO Fod JojA e otejA oA F=, P& o]o] 399 P, I
TEol AoldE Atz AR, ARyAold® HA 1598 9 Ao FHAL 5
3 Euets 7871 MRO Al dofAxs EHAlA &85+ 87] 52,0000 Fol
A dharo] ‘16 71Eo® 1430thE AlA 691 How ZAEQITH

H AA FFAHMROAE S 228 AL 05 7H&stEa Yok 719 224
MRO HAEGHAEZ H-F3 27t 74 1770 2712 s, Qddd A ot
doiR oz Q1xdn] Hito] Jhsdt AZAIAe] FAAE I Qith
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¥ 13 &3 MRO MZCHXA| Ef=7t

. J1= MROF 2 oA A4 MROE 2 A
T M2 (HF) M2 (104 3)
0|2, g2, s S, UAE, B2k, Az, ol FE,
= 52 suich Aotz= | LaolAlol SR, S|, B, ULE, oF

L 251 sfe] AR

g5 sguyert FAZo FFAHH(MRO) AlE ARE £ HLE HE
PR3 ZFZoA BHsta Y= FSANarrow Body, N/B) 337 HF RS 9AH

o]
TRRES 7IEL 2 d53AH

QB FF7] BHUFE 169 71FO2 606tloln, o]F AfuFoR Hu YE

NB&-&71& 252th(42%)°1™, &% AW 2%% F7iste]  260dol= 386tHE S71e A

14 &= NB &37| Eraz S710Y

K

T = 17 ‘18 ‘19 ‘20 ‘21 ‘22 ‘23 ‘24 ‘25 ‘26
JAL 50 51 53 55 57 59 61 63 65 67
JAL Transocean Air 14 15 16 17 18 19 20 21 22 23
Ad Jetstar Japan 21 22 23 24 25 26 27 28 29 30
| 85 88 92 96 100 104 108 112 116 : 120
ANA 58 60 62 64 66 68 70 72 74 76
Solaseed Air 12 13 14 15 16 17 18 19 20 21
Skymark 25 26 27 28 29 30 31 32 33 34
ANA Air Do 9 10 11 12 13 14 15 16 17 18
A ANA Wings 17 18 19 20 21 22 23 24 25 26
Vanilla Air 12 13 14 15 16 17 18 19 20 21
Peach 18 19 20 21 22 23 24 25 26 27
A 151 159 167 175 183 191 199 207 215 : 223
Star Flyer 10 11 12 13 14 15 16 17 18 19
LCC Spring Air Japan 4 5 6 7 8 9 10 11 12 13
AirAsia_Japan 2 3 4 5 6 7 8 9 10 11
| 16 19 22 25 28 31 34 37 40 43
Al 262 266 281 296 311 326 341 356 371 386
(2) = N/B &37] Ef5E S7Hd%

B &3
T FFFeUt 353 Jdv FAY T FFFHHEFANAviation Industry
Corporation of China, AVIC) %o =2, F=9 ¥lgr|= ‘161d 2,497HI(NB7} 83%)
2 "ol oo MA 29EMA, &FF 200 <t WET] e dA G 37 FE<Q] 7,200
o o]& ACS=Z gz}
(&1 )
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# 15 3= NB &37| Efv2 718

T = ‘17 ‘18 ‘19 ‘20 ‘21 ‘22 ‘23 24 25 ‘26
NB 2303 2418 12539 2666 2,799 2939 3086 3240 @ 3,402 @ 3572
WB 319 335 352 370 388 407 428 449 472 495

A 2,622 2,753 2,891 3,036 3,187 3,346 3,514 3,689 3,874 4,067

Z= U FFA = U A8 RFFAHLCOE Spring Air 5 1770 GAI7F Aok Wz
LCC &7 RFta+ 1793 510tholl A ° 261 d 876thE A+ 5%% F71E AO=E
o] A+ o}

¥ 16 = LCC &37| Efa=z 710

7 = 17 ‘18 ‘19 ‘20 ‘21 ‘22 ‘23 ‘24 ‘25 ‘26
Spring Air 69 73 77 81 86 91 96 101 107 113
China United 32 34 36 38 40 42 45 48 51 54
China Postal 25 27 29 31 33 35 37 39 41 44
Yangtze River Express | 22 24 26 28 30 32 34 36 38 40
YTO Express 5 6 7 8 9 10 1 12 13 14
Loong Air 22 24 26 28 30 32 34 36 38 40
9 Air 1 12 13 14 15 16 17 18 19 20
SF Air 36 38 40 42 45 48 51 54 57 60
Chengdu Air 25 27 29 31 33 35 37 39 41 44
Hebei 12 13 14 15 16 17 18 19 20 21
Ruili Air 13 14 15 16 17 18 19 20 21 23
Uni-top Air 7 8 9 10 " 12 13 14 15 16
Air Changan 5 6 7 8 9 10 11 12 13 14
China Eastern AT\ o 49 5p 55 583 61 65 69 73 77
Jiangsu
Shandong Air 101 107 113 119 125 132 139 146 154 162
Okay Airway 19 20 21 23 25 27 29 31 33 35
Juneyao Air 60 63 67 71 75 79 83 88 93 98
Al 510 @ 545 | 581 618 657 697 | 739 | 782 827 | 875
Z3e WEFTEA 13% 5709 ABQ016-20202 F3) FE7] A=-Au Aol FAb
E Ageles FAE Hola o, o] 5/d A w2, b S AA BEEL
2 fAss ZEE TIE 6714 5EXE AAST Aok olF i) FFTAAL Hu
S, FNEY FHA2NE THIL, FTABAN L TER FEaY 0w, FA
2 FEL UZHoR AN, AY - FAS AT Agolth I PR WEFF
Ze 202097H7 bR ey nELQ VA AT FFA =G T Auy
A 27348 DA olmtdTE AL BHZEZ BAIAG

= [e))]
= AR

<= 983t 7 16 FGuIgS AT Ao] o 2904 o]de] tE WHE FEv] =i
a @
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oA FEddEA] AAHA UA %7 Eﬂv‘f‘cﬂl Il A Agatd a7t

M A14%(Title 14 of the Code of Federal Regulations - CFR)2.Z 33
ovl g2y BY3 BUY Fo e e 2ok

Ad@dsHe ] fElAs ARl FAASl S Wolokstal olE HsiAe
A A147e] CFR § § 21.21 or 21.29 #A el wet FAAS] 4F

o
flo
17
z
O
o
o
)

FAAE m)=3 2433 ABA: Bilateral Agreement)e] B|AZAE =7l A AArH A
THE FPsAY TR S SUA Z=

37\ steigts @f&%vg% %sysm Aol FAAH AE F43

A A4 CFR § § 21.21 or 21.29 A& WEA717] HsiAe a4,

Aircraft Noise, Fuel Venting, Exhaust Emission ## Q72AL WEAAS 1Y

% 9l Type Design(®@4-e Ao + e =8, F44 5), 4¥uA 9 3
A3 5 AFstedok sl FAA Type Certification Data SheetsE F3ll 37
o £E AAFAL /=3
Gg7) 8 REol U@ AR NEL deolA T4
- FAR Part 23  Airworthiness Standards; Normal, Utility, Acrobatic, and Commuter

Category Airplanes.
- FAR Part 25 Airworthiness Standards; Transport Category Airplanes.

FAR Part 27 Airworthiness Standards; Normal Category Rotorcraft.

FAR Part 29 Airworthiness Standards; Transport Category Rotorcraft.

FAR Part 33 Airworthiness Standards; Aircraft Engines.
- FAR Part 35 Airworthiness Standards; Propellers.

(TSO)Z 48 w3 7](Part 23)2 A&J3tA ©

Al
s
oot



2"lo] o)Esty] W&o FAIYAE FE= FHo ol

U2 welol A Aitd g7 Bl FEe] tid S Weke “AC 21-23B, Airworthiness
Certification of Civil Aircraft, Engines, Propellers, and Related Products Imported into
the United States”oll WAIstal At wl=o] @G ot 27H4] F7/7F loH
do=e dS7ee FHE F e ¥ EadRE, FEH 5 Bd A A
e HE ol gk IS AXH 283 FFS AZAgH

(O BAA (BilateralAirworthinessAgreements)
O BASA with IPA (Bilateral Aviation Safety Agreements with Implementation Procedures

Agreements)

IPA= BASA-IPA 3lollA FAAE dlglsle] ddl= &= oldst= A5 7159
A5 o]dfol tgk ALS WHAISH Ao g FEFFo wet /N IPAE A ZsteoF st} U
£ g5 AHeEs 23

O Design Approval

O Production Activities

O Export Airworthiness Approvals
O Post-design Approval Activities

(O Technical Assistance between Authorities

BAA<S} BASA-IPAS] AZHL A oA & H v Zo] gokdr
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21 &¢57] dSHE AT fA el A7 Z T
Scope of Agreement Coverage BAA BASA
(1) Airworthiness approvals of civil aeronautical products O O

(2) Environmental approval and environmental testing
— noise characteristics, fuel venting, and exhaust Facility X O
emissions

(3) Approval and monitoring of maintenance facilities Applicant’s

and alteration or modification facilities Facility X ©

(4) Approval and monitoring of maintenance personnel Routine X O
o Approval &

(5) Approval and monitoring of crews Monitoring O

(6) Approval and monitoring of flight operations X O

(7) Flight simulator qualification evaluations Qualification X O

(80 Approval and monitoring of aviation training Tralning X 0

establishments

(Remarks)

BAA : Bilateral Airworthiness Agreement

SIP : BAA Schedule of Implementation Procedures for airworthiness approvals
BASA: Bilateral Aviation Safety Agreement

IPA : BASA Implementation Procedures for Airworthiness

(3) BASA-IPA &4 Az}

FAA<}2] BASA-IPA @A A= v 2o, v]l=3} BASA-IPA A Ze] HR3H <l
ez gk FAAS] 7]&3<(Technical Assessment) Wl-&o] E33t= AR 71&€H7 94
2 AZ9% F o &7 BASA-IPA F3& 9siA= &~7] Shadow Certification Project
Ty 53 25t IPA 43 FAAS] A F<U(design approvaDA E5o] Q3.

O Step 1. BASA-IPA AZA& Al&et7] g YuiEAle] weh
- H=mor FEIHE Fer] 2 FES Atk AAHAE B3 el sk
BASA-IPAE A2 o] AHo = 9
F-5-: Department of State)] BASA-IPA A Z<e] T o4& A
g kal 9]%“1% AuEMZ AL

- FAAE W EAE AES T BASA-IPASZ of R 9 Hkete)] that o)A 7|z,

[ead

O Step 2. FAAZ}F W] AR FAZ|BFo2RE 7|&d7tE AT $U85.
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- FAAY 7]€%7H(Technical Assessment)E <337 A AFUY ## 7] H(Interagency
Group for International Aviation)2] <<l<e dojof 3k

- AR ™ 7]+ Departments of Treasury, Commerce, State, Defense, the
US. Trade Representative; the National Transportation Safety Board, and the
Federal Communications Commission &©] 3Z3}4.

- AR FH7)FE BASA-IPA A1 Ao T3k nA R owA NI} B

gt SJAARE AT

14

oot
ftlo

e

4

O Step 3. &=t AE ol E 9)gk 3] el (Familiarization Meeting)
- FAAT BASA-IPA 2173 =& WEste] AA=o &37] ASA =6 dF gt
- FAAE= (1) AA=o] JMdsiees a7l 2 FFo| oz #2317 S8
BASA-IPA7} B 83HA] ofF-¢ (2) ZHAR] A =o] 2AFH| A= F37]

0]27] Ry }\]sg =] gl

i, 2=,

i

L

HNational Aircraft Certification Standards, Practices,

and Procedures)oll Z&3A 5 71 = J&=AE AT
- BASA-IPAAA S SaiAE A =0l ICAO7E B3 7ES WA YEde
FAA®] IASAP(Internatlonal Aviation Safety Assessment Program) 7|9 154

7} (Category 1 Rating)= rAstaL QlojofF 3t

O Step 4. 28 Y&FF T4 2 FeJ(Reimbursable Agreement Negotiation)
21997 ©]F o] A5 BASA-IPA A7 A8 Mg ARD HekdH).
- 2898 7ERIHE S8 FAAVE B4ste At oAgn] g & Z3h

- FAAZF EH13 FeiAfo] AR To] AR FoER Ad.

i

O Step 5. 71<¥ 7HTechnical Assessment)

- A1Ee Fa WEe AT AF JFS FAY £ Ak J1E5FE L A=
- J1€Re kaUIZe AFTe] AF Azge] HFW FAgel mwe B4 3

- BASA-IPAS] AAW 2o wle} Shadow Certifications 3§ 3}

O Step 6. BASA o3¢
- FAAE 71$%7} ¥ BASA ol @AL 918 JuANLS FRR 2
- TEFEZ FAAS TleAde Eol o|FHek @7 BASA o] 3 ¥ A A (Executive
Agreement) 3 FEHS ANA =T P
- BASA ol @AAM7F NAAR Zvlo] A= o] FAHL AL Step 79 IPA
g4 wAE A9,

A4 #AHNegotiation of the Executive Agreement)
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O Step 7. IPA W& E4F
- BASA o] FA A
A= AT
- IPAS] o= A
ot =2ebg.

O Step 8. BASA-IPA A2

5
T

BASA-IPA A2

oF =717k BASA ©]33

Shadow Certification Project7]-

Bls

37a el w

Aol o] Foi Ao} 3,
Erj® o] o},

3% IPAX™ F FAAE 24

Z=0 =2 1l3ls
sUAE T
=3 o) = = 5 5> o 2] =1 o o =
- 5 AT IPAE UE FF52E U As sk A5 Al IPA &
- e . O 2~ == =
43} = 33 Shadow Certification= 3 8l oF 3.
Model of the Type Certification Process
i Conceptual Design qui C Implementation Post 1
i Definition Planning Certification |
i (g) Activities |
!§ Familiarization |2-2C Interim TCBM for |2K Pre-flight 269 !
'g Briefing Certification Basis TCBM !
= m
< - T =
'gJ Process -3a | Preliminary |2-4f i Interim TCBM for |2-5e ! Final 2-6y ‘:”
) Orientation : TCBM i Centification Plan : TCBM q
[ 3 3
i . 2 12-36 i i : ! &
:VVV\ Pre-project Guidance 1 ! : : é
Regulatory & TC Application {2 : i i 8
Policy Discussions Certification Plan to FAA 2-3d; 1 ! |
; : | FAA Project Work -- ACO, MIDO, AEG, Directorate I
! i
i i Establish TC Project2-4b | Type Certificate (TC) 1
i i Certification Project Notice (CPN)2-4¢ 'Tcos 2-7¢
1 1 Form Certification Team 2-4¢ H
1 1 Certification Project Plan (CPP)2#¢ !
: : [Project Specific] Cert. Plan I2-4l (project level), 2-5d (detail level) Abworthinoss Cenlﬁcale P
i 1 : “Issue Papers, Issues Bookz"g' 2-4h ! '
1 1 i Certification Basis 2° ! i Produdt in
! ! i @ FAA Involvement 2 e ! i Service
: : 1 4P Oversight and Delegation?~5° !
H ! i 4 Engineering Conformity Plan2-5¢ I
Legend: !

|

’ Milestone
B cae

v
1

Prolonged Activity |

Formal Coordination Event
with Applicant

Changes to ICA

|2-6x
2 7a
2 7b

Data Retention

See Figure 2-9
Implementation Phase
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% 32 FAAZ At

(Type Certification) =}
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(5) FAAS] ¢ (Delegation) #| =

FAAE JISZEAES} 3379 ko Fuist &S F+= ZAA oy &Fol thalA
= FAA 2190o] Ay e Aoz FAA 299 2H Hojo aur) gle ASoes
$]912HDER: Deligated Engineering Representatives)S 2| A3t g AdHS Y dst=
e Y2 o2 33 9t FAAE A3 Hdel 2 gy s H8) dgol 35T
FAA PM(Project Managers)E< Z2ZAE ®HAOE FAAA H|PH Fhd A=
< A5t WAHESE FoEH AEd £EFFo] JEE 3tk FAAE A% 99
HolE oo 22 JASAHRJY 585 u#ste] dAg.

O d3AlANe] A

O AFAAA] JAFHA HF HAh

O AZAlAlo] FH3 AdAtel Uist AE

ol9] ojHe] Z2HE HFPOZHE FAAZ} DERY Ao EFEH2el e Ay, =
ZAES 753 DER 745 9 FAA 299 APFHE 93 51025 FAA 2d&
zZ2AE A FA3A k. FAAE 58320 AS5AHY 4S 913819 Engineer,
Inspector, Flight Test Pilot &°Fol] 3t 9 U A %= (Delegation)E & FTHth

L} EASA 15 A A

(1) EASA ¢1= =23 A3, 7=

FEFTAARCIS EASAHE /4T WMol W FF 4d $FL Eol7] s
20039 99 289 MY UL, FF7) ANE, HA, AN LGgA 2Zel tiste] 2
% 9 #4Rse BAT A= (Certification AT EASAOM—E A ANE 1 o
& AF} x40
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Basic Regulation
(EC) No 216/2008

Implementing Rules Implementing Rules
(Reg. 1702/2003) (Reg. 2042/2003)
Part 21 EASA Forms Part M Full Document
1 Part 145 Appendices
| | Part 66
Part 21 Certification e . i
i |part M-Continuing Airworthiness
AMC/GM ir i
/ (ibwordaness Continuing Airworthiness
Codes)

Management Organisations

|
[Part I35—Maintenance Organization

AMC : Acceptable Means of Compliance T ELS
GM : Guidance Material Maintenance Organisations

1
Part 66-Certifying Staff

Maintenance Personnel Licensing

Part 147- Training Organization

Reguirements
Maintenance Training Organisations

6) dSdF 3 HA

(b DOA (Design Organization Approval)

EASA F2AFH(TO<= %7l fsliAe AHAE 3] AA XA SADOA; Design
Organization Approval)s Wrolop gt} AA| AFHFo) A EASAE HFA Y
DOAS] A dotefo] AuEA 1FS FHNES 3t oH, FF7|5o ARG RE 9
3 astAY Arle A8 T #oko A AFVECO dF AFAES AA
Tt o2’ DOA date vhso I™3 o] EASA Part 210 2 3hA| o tisf 3
I BEE FHof Qi

N
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DOA

[ A Design Assurance
T System (21A.239)

B

A Handbook
(21A.243)

The RIGHT PEOPLE, B

in the RIGHT B'§ PRODUCT
* PLACES, &3
o T
with the RIGHT o ET
MEANS 2

(21A.243 + 21A.245)

PART

PART PART

# Terms of Approval
(21A.251 + 21A.263)

% 36 EASA DOA HAt

o]#3 DOAE vl= FAA CDO(Certified Design Organization)¢} 7yttt TCCA
ADO(Accredited Design Organization)2} o] A == o] nE F4 AA A s 2
A AW, Z2A 2~ A 9 A2" AP 2HS Fo B3 @8 G Z2AE 9
AN2"l #2E 33 Routine projects®] ¢ B9 Foq7t A AZLA TV HHF

FEAM F5e F3D & At

ok

(1}) EASA 2= A=t
EASAS] & 2=w AxHType Certification Procedure)= th23 7ol 4712 @A +
}.

A
o

O 1A : 71+ &2 2 8T AF7|+ A4
- Technical Familiarization

S dHazEY e 44 2 e

O 324 : A¢A 24
- P24 A (Type Design) A <]
- ARle 54 5
- ASAE AN F
- AT AEAE
27

~
>
o
>
il

S
o
v
2
M)
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(th) Non-EU A|Zo| tjgt A
AAAe] AMFEAS 93 FEFHe 3= FJo wlolw, AT A (Bilateral

Agreement)o| U 45 eK(Working Arrangements)oll |3} @& ¥t}

O Type Certification under a formal agreement with the State of Design
- EU 3d=3 H3d=3te 3420 Aol AZHUS 7 -7(Regulation(EC)
1592/200201 weh) o] g2 7] A5 Ao o5 Hek W £ T,
- o] A-¢ EASA 152 &3, FYE AFS EU Azl AAHT A|=d

- FRAFAN A oFge AEWA @i /1% 4 Non EU @4 ZHo]

O Type Certification under a working arrangement with the State of Design
- EU 3d =3} 3’3—‘?9}:;@ o] A% o] o= Basic Regulation 18" Z3}ef ¢]s}
o, 9ol AFE F4FY WAE BE
HT%ﬂoﬂ 2740 o PCM2 EASA 1Z7]& 442¢ 98 553 FFo o

AF A=" AHE 7t

() 718} &Z(nterface with Other Activities)ol 3t +4
e 74

EASAE A7) &2 9] 7|5 o2 &3 e AFgH 953 9tk

O Aircraft / Engine / Propeller Interactions
- PBINF Y AAAE A7) FAFY A3l meh A/ zZ2Ae] A

O Equipment Approval
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- AF dRIE obd BEF] ol vk AAA Aol ETSOE 35 28

- ETSO Authorization ©]& EASA°| 93] AedHE Te4& UH5¢Es SHI
e 9m].

- PAFH AAHAE ALY AFol] AHEE BEE FEF Fo Uit 2E dud
e A5 Aol U=

- BEF U2 A7 MR e MR ZEAN2E ZE.

O Design and Production Organization Approval
- PCM& A7 A 5lo] A&EH g FESES TC "ol osf e A%
AeFS w3kslr] 94 DOA/POA B U9 oAAES fFXA.

(O Maintenance Interactions
- AAAE Par21A61e] A% 724 AMo] g ALgAYA ),

- AHgAEHAE BE CMR(Certification Maintenance Requirements)oll @31 &=

O Operation Interactions
- 213 2= OEB(Operation Evaluation Board) A4S 873%04H, EASA CM
EASA W|&7]E del Aol Al &deoF &
- EASA CM2 Q15 Ho2RE A% OEBE Ald.
- OEB Z A2 HEo] HIg7|E FUE o) A3,

Al
)
%
,OH
Od-fo
)
2 3
mr
=
E}l
4 4
—u
ﬁr:i
AN oot
3
oﬁiQi
HL
rulo8
Y
: :
L
8
9|_,r—t
§
A=)
2 3
d o
E‘ho"{‘
18
i
S

O 39 (HE #113381%, 2015.6.22)
O &9 ANP" (NEBH A26564%, 2015.9.25)
O &F&H NP2 (FELFTHE #2445, 2015.11.3)
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7] MRO E%& 53 h= 74F A7EEE BB vl o] 3 7le] SRRk #io HEuw B9 3
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1] MRO E3& 758 ZA-9olle fevels v BASA-MPE B3l A4 fols Add
Ak Ul MRO E39ke 5317, sile] MRO Alle] dse X Eojnko 2= FAAS] A== <)
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Component
23%

Key parameters:

« MTBUR®* /MTBR**

* Repair & Overhaul costs
Costs split at:

«  Component level

*  Part number level to identify drivers

*Mean Time Between Unsc heduled Removal
**Mean Time Between Removal

Sourcs: Air Business Academy 2013

REulg Agre A AFFRel Aoz A wetd Fust 2 sE
ERe HATORA, S FTANMROMIY ] 22 AAYL AT 5 Yk
g AR 2 A ATA 25 46 3 gaanlsh 84 AB@eu o3 TgPolnk.
oo T2 L ok YW, 2FAT 5 02 PPN =t ARAEE
NAF ARYE ASE T A G0 =L vigo] AUz AsEn

ATAEHA Aol Qo] BIF AYFE FHL AN T FIA A NB,
WBE Yo FaE 44y, YB/FE 5 FW Frte] FF)E NBY £2E 7
B3tk G37] dE 179 11200)el A C 264 1864002 F7he Ao R o] 2}

* 27 =H2 g5V SIHHY
T = 17 ‘18 ‘19 20 21 22 ‘23 24 25 ‘26
=L 358 385 414 445 472 498 525 554 582 603
3l < B 252 266 281 296 311 326 341 356 371 386
==LCC 510 545 581 618 657 697 739 782 827 875
A 1,120 1,196 1,276 1,359 1,440 1,521 1,605 1,692 1,780: 1,864

¥ =X : Flight Global DataBase(‘174d 7| &)
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24, 3FA8 (MRO) 7|&58.x4 27

L =W &3A i 71eFa2A
O 35 7 FFAF 28 AuHE&S 7P B2 AFH EAsoE HEs A
¥ 28 I S3AL Hu|2 M2 507 E= =AF Zr(Med 7|F)
‘ No ’ ATA ’ Part No Part Description 718 | =] ’ RS Rt
1 32 537-24 HEAT SINK 777 600 TIRE/BRAKE
2 49 3800702-1 AP.U ASSY 737 100 APU
3 32 537-4 KIT-BRAKE HEAT SINK 747 300 TIRE/BRAKE
4 32 537-3 KIT-BRAKE HEAT SINK 747 300 TIRE/BRAKE
5 32 537-122-4 HEAT SINK 330 300 TIRE/BRAKE
6 32 537-113 HEAT SINK ASSEMBLY T4F 200 TIRE/BRAKE
7 32 537-3 KIT-BRAKE HEAT SINK 74F 200 TIRE/BRAKE
8 32 537-4 KIT-BRAKE HEAT SINK 74F 200 TIRE/BRAKE
9 32 537-114 HEAT SINK ASSEMBLY 74F 200 TIRE/BRAKE
10 32 537-25 HEAT SINK 777 200 TIRE/BRAKE
11 32 APR06912 TIRE-A380 MAIN WHEEL 380 1,900 TIRE/BRAKE
12 31 4086850-922 DU-DISPLAY UNIT 737 100 o F
13 32 APRQ7700 B777-300ER & B747-8F MAIN TIRE 777 2,500 TIRE/BRAKE
ADIRU -OBLS- AIR DATA INERTIAL REF
14 34 HG2060ADO01 UNIT 777 100 o
15 32 APS06015 B737 MAIN TIRE 737 5,500 TIRE/BRAKE
16 32 161W1000-42 MAIN LANDING GEAR ASSY-RH 777 10 oF
17 32 161W1000-41 MAIN LANDING GEAR ASSY-LH 777 10 o F
18 30 C145531-3 VALVE-ANTI ICING 330 100 oF
19 34 HG2050AC07 ADIRU-AIR DATA INERTIAL REF UNIT 737 100 o F
20 21 810209-11 MACHINE ASSY-AIR CYCLE 777 20 oF
21 32 APS01482B TIRE 747 3,800 TIRE/BRAKE
22 32 APR06911 A330 MAIN TIRE 330 1,800 TIRE/BRAKE
23 73 1853M33P06 CONTROL UNIT-ELECTRONIC 737 100 el
24 32 537-154-2 HEAT SINK 330 100 TIRE/BRAKE
25 32 APR07631 B777 MAIN TIRE 777 1,800 TIRE/BRAKE
26 32 APS01482-B B747-400 TIRE 747 3,000 TIRE/BRAKE
I 27 32 161A1100-40 COMPONENT ASSY-MLG 737 20 o
28 21 2119160-2 VALVE AY-CABIN AIR OUTFLOW 777 20 2
29 78 74M200-079 DOOR ASSY-BLOCKER 330 100 o
30 78 70M000-515 REVERSER POS -FAN,#2 ENG LH 330 5 7| Et
I 31 32 161A1100-39 COMPONENT ASSY-MLG 737 20 2 =
32 31 39061341 CRT,EQUIPPED 330 100 MI|/AH 7|
33 32 GA32034R1 HEAT PACK AB3 100 TIRE/BRAKE
| 34 32 163U1000-64 BODY LANDING GEAR ASSY-RH 747 10 2
35 32 162W1000-15 NOSE LANDING GEAR ASSY 777 10 2|
| 36 32 163U1000-63 BODY LANDING GEAR ASSY-LH 747 10 o
37 32 201490002 MAIN LANDING GEAR ASSY-RH 330 5 ol
38 23 180717-101 DSU-D3, DIGITAL SERVER UNIT 777 100 ol
39 73 50J482-001 FUEL INJECTOR & SUPPORT 747 2,500 ol =l
| 40 32 161U1000-89 WING LANDING GEAR ASSY-LH 747 10 o F
41 32 APR07632 B744-ERF TIRE 747 1,200 TIRE/BRAKE
I 42 32 161U1000-90 WING LANDING GEAR ASSY-RH 747 10 Q=
43 21 810208-9 EXCHANGER AY-DUAL HEAT 777 100 H7|
44 32 163U1000-93 BODY LANDING GEAR ASSY-LH T4F 5 2
45 32 162U1000-89 NOSE LANDING GEAR ASSY 747 10 ol
46 32 161U1000-120 WING LANDING GEAR ASSY-RH 74F 5 oF
47 73 52A193 TRANSDUCER-N1 PRESS & TEMP 330 100 o
48 73 1317M47G01 NOZZLE-FUEL 737 500 oF
49 32 APS06015 TIRE 737 2,700 TIRE/BRAKE
50 32 163U1000-94 BODY LANDING GEAR ASSY-RH T4F 5 o F
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472 . BAIF-FA)dF7] B 534 SR AL

1 /g oid 7l s

37l Yal(winglet)2> vlP AT A =D AgvE AS HFHOZE s Z(retrofit) 2
A7 Zd Hgo] FhEE 714 EE(component) &2 FFA AgH Bg 9 A7

MEFAC mek AF W S WA AFFEI APF 0.7%4 4Fskn ekl

azl 63 &

OH

7| zl(winglet)

&) Wing TipT7Z&-2 Raked tip, Tip fence, Spiroid 5 9% &&
af o FEHE uctEJeH, HZ F - ¥ F3F7e BS THFSVF tin AFEL &
H7F Hold WingletF e o] F+&=0] thFgt 7]Fel A8t

@® Raked Wingtip @ Wingtip fence

a2l 64 kst Wingtip =
N rle] IAY YPos EFEE B747-400 2 MD11 7% A$ d585& F
7}7F 2.5%~3.0%°1 MER o, A& S Fal FAE 5.0-8.0% FEE JdERE
o] F7t=aL At

1) ™ MA a3l AlEe 2016EE 7|Z=22 29 9702 22 "AFEIEH §>$ 54 =Zof dgd =8t MEE(CAGRIOl 97%= 2022 A
ol = 521 58002+ Zejof e Mato|cKStratview Research, 2017). S4k €2l 2| WA &= AE2Q| 5%z FHEICH
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A320 Family B737 Blended A350XWB B737 SSW Citation X Elliptical
Sharklets Winglets Winglets Winglets Winglets

A330neo B787 Raked B737 Max AT A380 Wingtip A320 Wingtip Bombardier C
Sharklets Wingtips Wlnglets Fences Fences Series Winglets

(Source: Boeing, Airbus, APB, FACC, Bombardier, GKN Aerospace)

a7 65 2rEs7|E 3 xRS oA

Aerospace Winglets Market Classification

By Manufacturing
By Aircraft Type By Program Type By Winglet Type Process Type

'+ Narrow-Body mremft\

‘Wide-Bodly Areraft

—» Rest of the World

. Regional Aireraft

. GeneralAviation |

-+ Ellitical Winglets

(Source: Stratview Research, Primary Interviews)

a% 66 MAIES7] winglet +E71F

A4 A AANA N ForF Be YUe 1 B3T3 ojojma A320 AldelH, A
H & AHLCOOAM AZshes SEAE mAd FUd=H 9lo], A5880] =& 4
B737 MAX9} A320 NEOZ w2 AtimA|7} o]Fold Awtolty FUaFA A320 2
B737 A< % 168t= thdtadF 100th(A320 NEO 50th, B737 MAX 50ti ‘15 Aop),
ofAlopL}arE 59TH(A320 AlE 34th, A321 NEO 25t 2019~25 =9%1), ollo] 34+ 9tjjo]t},
A AA AZFEE A320 NEO 4200th, B737 MAX 3,072th7} o o Az 2 &
A FFol A= Ut
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Airbus A320 Family Airbus A320neo Family
Sharklet: Optional Equipment Sharklet: Standard Equipment

Boeing B737 Boeing B737 Max
Blended / SSW: Optional Equipment Advanced Technology Winglets: Standard Equipment

(Source: Airbus, Boeing, Composites World, APB, FACC AG, Korean Air)

12! 67 Best Seling &3~ 2 &l (winglet)

Seere] daaEe HIMEE A 29 A=AR A AA wingletAl ko] 27.5%
2 AT 9lem, B737 MAX, A320 A%, A320 NEO A%, B747, B777, B787 &%7]
& FFHSL o), Y BiA AxEore] W FALL Husy ok

427 Qe AR 16d N As] ikt DA AR 920%% Hen JTh,

=2
ol
g

Introduction Growth Maturity Decline

Blended
Elliptical Wingtips Winglets Wingtip
Fences

Raked Wingtips

Sharklets
Split Scimitar Winglets

Advanced Technology Winglets

Different Stages of Industry Life cycle

(Source: Stratview Research, Primary Interviews)

a2l 68 MAE37| winglet Al &2l Industry Life Cycle

L 2 A" FxEo] st 8 3
749 S wol WrEAQ] d1Fo) &) HRIAES FHlsHA H ), o]zd [e1Ed 9
3 3] FRE 27 AAGANALY AXMAHE FATA Esto HA Bt AsHE

12) FACC AG 42.5%, Korean Air Aerospace Division 27.5%, GKN Aerospace 6.8 %, Ruag Aerostructures 15.2%
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AHQA & Inspection)¢} A A28 2 2(JIG) H AHl(tooling) B8-S A gt whehA| 7]

A BgA EdgA e SR Ave/aEgs FEvle ey S8 ZY JG ¢
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) (tooling) AZ71E B B3R Fo7)<d JoiA AAY stre A4 Q4T
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The Cost Breakdown for CFRP Aerostructures

Raw
Materials
QA & Inspection 14%
32%

Tooling and Jigs

32%

Assembly & |
9% Cu

o= 71 gsv] S M= sdH TdelE

- The Market for OOA Aerocomposites, 2013 ~2022

A FEA Ferled 433A7eS vRoRE #&dts fg 87 JNdol
o]Fojx 1 9om, E3 ArpE 2 A 58312 93 ATL(automated tape laying)}
AFP(automated fiber placement)se] #4-53} 7|&go] 7Y=L Atk = T2 A A
© FF7] EFA FEdd g “vlexes” & T3 A GRY 7 L8NS &
o]7] 13 =¢< stal vk OEM 4A|, &AL MROGA, EdA AE&27HEE 744
CACRC (Commercial Aircraft Composites Repair Committee)oll A= ‘Repair Technique
Task Group’ & %3] MRO Repair 71%# $8 &35 Fzlata ot

A M e E % AAVlee E 4 Tle, s AY B3 Ve, s
JIG 2A 71<, 48 &2 Md 7le, 74 FF F7F 71E A 7e= T A
o, oz fYugtilA = o2 FFH riedo] FREA & FHont AA
Azt ol 27.5% 5 At ddPde= FH3d Zeidsd 34 As3E A% A
M T2 AR UAA ¥ Aok AR, SA AAAEEIE Y AAYAE o
ZF g E o A A =Y
Uz A5d ¢ Yok

Hy

2= [e]

= T K=
TR AARFeEA VA, As T i AdF F - BHA Y FEETE =oF (i
ARkl ek v &xet A ARE Ve 84l w2 AoE 4R U
olFollM ZIAl HHA FeVlE FHe eyl 58 FEVE FTHLE sh= W
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x| 8 7= B T
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* DOT/FAA/AR-00/46 “Repair of Composite Laminates”
* DOT/FAA/AR-03/74 “Bond Repair of Aircraft Composite

Sandwich Structures®
* ASTM/ISO/MIL-Handbook-17
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D FFT Y 7+
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4. 7l€fE &5 2 A
b aarlE WL

O 288 2712 52714 A%
D HFA 4 & sy 712 7= A
O Laminate, Sandwich Paneldll tgt =72 Fg] 7|& 1
{3 Laminate 3! Sandwich '@l FE2 v&, e HFo] B e B¢ AA
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O HF T+=xE9 AH3HCuring HA=7 /M 3K curing) cycle H 23t A+
- Bagging =71 % W

- 7d3Kcuring) HAxA 1 25, &9, cycle time

HZF 7Fx2E A3 Curing) HA = 7 733K Curing)$H
- <7273 : Hot Bonder(Heat Lamp, Hot Air Gun, oven)-Heat Blanket
o

ZAst . Vacuum Bagging Autoclave
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Breather

-— Vacuum Line
~— Vacuum Valve .~ Bagging Film
-~

Sealant Jf wessssscsssscanssnnnssns s

Cauge

Partin
Vacuum Bag Vacuum Vacuum
Header Receiver

Autoclave cart

Autoclave Curing Flush Structure Repair

a8l 73 Autoclave &=t (Curing) T2l g of

- Nash Pumps for Processing Composites in Autoclaves

@) FFA 9 2 2" Y Ve A

HolH M ¥
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s d B 2] 224
r 3 r—— %

A JE/ ool g
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Bagging / Cure Laminate Patch 4%l

L~ —>7 |

Scarf Repair $+&

a2l 74 Laminate TE|®EX S EX
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A S 4,954 4,630 4,887 4,783 5,096

- 128 -

2 ZEWSEI} 6570 26579 {2 JpEF Bk



StAA AFA| e} F&3Fo o

A Us

o

O dlg 9ALIE A% 712

- 124 -

<M sl
o GG =
o o m ok - T 55 - 5
R R 5
T ° e " g . 2 K LR e 3§
W . W > T ) HArL el o o Kl © 3 R
w oo oo o F el =3 & o 2|2 -
& 2 o) = = o|/ * Mo — :
- % m A n & o < n Hy & 09
NG S 2 ~ < L w o 8 8 =
of I o ° " s & M e -
4 Zw Tk © ok T S W oa g
" S o & ol vy [y N o K| 3B S; B
S oourty £¥ frofE f |
g BdTwE »T 23 2 2
o F e N < W oo MR - e g
— AL - = s K o & S
0 oy A = N o o 2” I+ = - m_.u
JJo = © o N - A JJ OP Xk i ™ By 3 o
‘ﬂl ET _é o8 To L_L .,AI ﬁi 1_._A| ,Ml.» o = ® s = M
— o T ) G oy O Y = e =
= oW 5 = Mo R o < X ™ a2 8
pogesex 22 T8 vz % |@R E P
o Lo ® X Rox . - x % = i il
= o) 7o B iy i — Bl
R Ao ® N o) — s on O B2 = R 3 2
o X o o) s B < o N Mg @ N
AT R LT e E
L oa my A G of = s
ol B e wp X Y g © o I Ho o u. 5y & g
| 0~ XO X i = {| © NI
= .EO_E_JW % % o T 2553 ; ——
N o
£ mm_,_ummax, ﬁ%fﬂ %mmmwo i 4mm o
[lle) o% — A
o P o BN TS O G B § 9 °
= TR W TR TR T R i NN
ok % © o =% T N 0|8 8 3
4 <~ M T %K 3 —— S S N
o ) S :H = ) 1! <) o B/ T R o) R ,_ mw _AW R4u
2 pEFE s Bowo o & T TF .
™ .1%%__42 o T m PR 5l Lo LN
. pET Eat o8 _za” R
70 O O H,ﬂ._.__..__v = W o G o ) I+ obu ﬂ_._.__ |_Ar”__ uuu.__u._
— E3 °
= Z..# O O < 1o H Mo n
AR W

E
L
=
9

;.OO




o, o]F AT NEHI 7} 300

H
sl

ol

st =9, LIGHY =919 mjE

Py

‘161 d 71 471 7]

EEREEC N

N

)

°F 51~150

el Ag-7iH o] H]
]_

)}

=0
= 1

TN EH &

_UH

webd, § A e

N

&

)

F& Ko

R

1 Al FALe

A R

72 2IZEEO7[F ol of £

i
ar

cel
T

&

~N
~ ™ )
ol ~ | N 2ol ol — <
™ o] © hary ~ o)) al ©
| Ql — o - (o} N © ©
J ™ ~ — N o © %) o
~ — N~ [ee} % e N 3 Nl
S — Te) —
oV
al
— N~ To)
H ™ 0 ~ foe] < N 3 ©
| (SPX - [ce} N~ Al o] ) N
O © o [ee) o AN - - 2
- < N — Q ™ © % ©
o (9} - (o} O o0 - = (<2
« ¥ = <) —
N~ o © <
™ — <
<) o =)
| e A = O S I O Yo (e B -
LD S 3 ™ o3 S0 S DA I
S S o o o)) 3 N Q &
. - ). ). N N
™ = l —
o o
m o
= o0 | =
w - (51}
farsl ol farsl
ilof == iof
iy () —_
i Tod
IH

El
__A_.___._

~
b
(o]

- 125 -

oA JH 2




5 AL g3Ael 1E T FFAFAA THS A Ao A U
FAAE det A Sasks FeR Aol AAEe] W AR 9
%

@, F AR SERTATNEA] BRI Ablxed wet g T8 F
.]

6
A ol 17 ol ZEAAALS Polof sk AEH FPacle] gork o

O FELFATNIAG B2 AslEAE FHAT7I ] 2
#

3 ARIR FOE SelF HPFAA} R

- 126 -



2 7189 &7 99 5E94A el i AL Ae 714 537
o

FE71% 2 A2V AL FeaE APor Aadeo
Aol FRste GF7) BEA) B AGHsL B4, AFAY S B A
B7h AzmetE zHshe HYoE FACl FIAW AP AU 54 T

At FoUE At 7|2t FTlof & At HA
Ar;f—dlj}_‘)\rjkli.ﬂ A|34ng|- AEﬂ:I[/-E-&'I AlﬁFé! ‘17|_=| ’21[.:1 299% I_J th|||:o|
=28 - = - o= _ il il (=H| 9844, > iy =
S SEA RE AlPEINelEA Y o
= k1579
¥ 74 SEMH B FAHE x| =AML E2M AE
T ZaEE X9 FXabH Hlm A ECi & M5 2tA|
At 837 =M AEEI AIA”R R |E37] 3 SN F23ET|E Y
» SR 2l V= Ve e R RS 7S 2

THE A
v 28 $a| 2 s 71 7s st
v B 52| B9l XS 712 x| g A
= E5R| 2| TR Tk it A XIS U 1S B
A|EHZ M=
2 v 23 29| XE Jt2 Bx| AIRE T
gt o olEX Y v EBRY 42| AR I Y 7R AR LT B
2SR x| RS AT AkR| AREZE ®iEH
v 28 mxlsElr|s 2 2™ Exst
v =3l ojx| XIS ATFE x| AHZE At
v =3 42| Bement DB 75
» S5 ofx| X5 A7 Ex| Algs) 2

A
=

A F2 |=n AlEHo

e |» =awn

=2

4

3|

0

- 127 -



=
=

==k

=

S

=2 2l 8
eent

B =S5

TO5| AR AlR

Eo;l_

WA=
=& =

SIS

Approval) /\24;:'0"15 5OA (O

27t 7|85 ign Of

v

v
Z MRO
7%
Z I Ao T}

(=H]
08°d, x|gt 157
i of

o)

474 —o14

|

e
=

o

3} 7%
71& NEFAAE

2554

A
b 7| 2H

- 128 -

N o
0
5 X 7
B = et H
W i
ol iy < N
\_I,_nﬂ H_A| gl U_u
= X E <0 il
wr_ N W N of o u |®
o & 2 A g X L
O ~ KO —
L_ e o a n $ o = _l_er
L o Eac - 3 NI 3l R U
R __Lﬂ - _ 2w 5] |8 uynwmm/@ Kix E
o Y |2 wzxw " | < W= W %mxrw -
~ o) o e K ol 3 = = |o - K 0 Kl hh % ol o}
© %LE g 35 =L i ok N KO K AJJ._AI% oo
= = il = K B S @ | = . ol - < i1 B T U
de ‘I.” ﬂE ﬂ__/H —_ — T - .Ao A_l “_Hu_._._u._ — % ok K =o|_u < < Ao
U Bl @mmﬂ mo 5| = ~ ._U_J.me ﬂom._w._x.owx_._.ﬂ
o = w B 7 | 42 o o | i M%N %-xo@oxo:.mo
T T e S = | B S & o o @23
oo & % s | 2= = | PR xw_gmﬁmw_
—_— m— —
i %ﬂ < = £l e %wh%wnﬁ%wgb%%m%
= T o I = Rl — HMEWW%W%%MMﬂax
A ﬂ%zl_om_x w | (& - » Eﬁ%;wugmammm#ﬂ
» ° ) e S o 0 7«/%@%%%%%%%
SEEEE © S| . m_x TIRES S
DX RTRE) i + @ I i . NN !
F o 5 F o | <O ol I o S I
N % = iy T | T |E o .
= 7 e CAEE §| = = < _ ¥ -
o = & %0 | K = ol ] ) & H|_ O] T
ﬁw 3o o R o Flwn ™ W o ___M_ ol F O
_ v - 100 mr 0 g s RN " e
= N B ~H N 2 o =~ < @ _ ar T I+ <
oo @ro _ 3 X |o N < s I K uw_u ~ <t 70l
oo D < H = o~ o R0 el > = i
174%ﬂ4 R o0 R0 e T oaw T
o g o+ &z 1020 |l ™ o z I o
o° Gl T x° Mw KE © n Ax rr B~ o S
o ~ M d m# = T o © |K __m o <h 0z
o £y x fo B <A < n_m . & B o~ <o
N ajo ~ z1 | oL H all u LN s
Mo = o _ 5 Mo H~ 2
B P 0| < r ook o D 0 _|.”_.o 00 N 9
wr o <0 W u B0 2 o T
100 T o < <0 < oK
ol m_o N I - . o
< = .nlu_.m o .
< -
- 00
51T
<




AMZ2st
v =& mix|s=2|7|= DOA (Design Of
Approval) AAH|QI7} 7|

v 2R kx| KIS A7k K| AR} AISs}
v =5 2| HBaret DB 3572 AR Al=s}
AL 7| ZH 174 204 ‘194 - '234
FEZXlof A 15042 (=u] goef, x| 259, @Izt 352)) 11921 2l(=4| ggof, 217t 319)

T, A g AE A 7S 89 SHelA detREe] BAle) A9 53
M7} ohd BF7) B AAE BEH MURE] Fr)2g AL WS T

51
qom, B 7189 HAoA = Far] Y EtA #A] FEE fle 28F AssiE
278 AAE st Asshd |8 B eV ThstleR Vles TR RE, A
21 I 7l 2 He] SR ol Aelrt e AoE EldTh .‘Ef&, £ 719
A o] Moo= AMO 2 Repair Station Q13 2o Q=] T3t ¥
T Qlo] Fgel M SHAA A7t e ASE st

FEZA FX F2 FFAHMRO) #H AFe A FFHA MRO AlH,

G2 ANFH7E AE, Fa7] dH o A AEA 7N =, stolH vk &

A 24, FE7] EFA Evle =as 7w 75 5 5 HAE FAskAL Aok
AREE F3 APY £45 HAESY S A4 T F3AA MRO AH =434

stolel vt @4 =4 AMd2 MRO @4 =4 A9 AdolH, &AL AdH7}t

A 75 Aol A= Aoz E 7oA =28 AAet S84 Y
Z1e/WE BARD 57 A elvle =4tke) 7N 75 Al F

& 7189 &7 K9 E9A releAdrle g AR ol w2 AL

Hy

Lu
%
12
¥
o

E 77 $3Fu| pE FNBE A XX BN HE

At FUS At 7|2t FTlof &k | ALY MA
G327 SEM [+ 2B S FE 4A o
F2l7= Mz 7l g 2l 7is e 08021 21
Azl 7|BE |0 27| 28| 2| oyt U =
:'_:lL I'_ | S O | = = _H s I I' ;175 _ !21I_j (21| 2002 x| gt 7|% 7H HEI_
% o157 Uk 75 |
S 7001, 2Ix} 109)

- 129 -



TE AMEE XY F3 DA Hl WA ECH A M S 2bA|
At | E37| SR FE7IE FME Ve 25 | 337 A3 S 37 s e
» B33 S 2E A4A 2 ME
7= N, 2| 7s g H
SBSEN $2071s P Algdy v S TRV IR N X XS Os EA
e 2 7lg AlM £9) 7He A
 SZY| 25 42| ol7F U ol= st ; SEA 2 # s 12 Tls e
= . . 2ol 2| 59| A= 712 &x L4 A7
TE(AMO 2! Repair station 2I1& 5) [ AH el j_rlArEil—fl leE;E;l_
- B3 RE Fusojzye ue P T TRV R S 7S 2
oet WEST 75 S A nl iree s
- RSD ChA 9l : Fast $2I1BY o TR TR A ks S AHE A
7|2 JH et v SRR SR AE N Y T =AW T pR S
A =R = SR x| KL= AT x| AME HEH
= o v Induction Heating and Conductive Patches " e HJJ-HX| ] I-% ?JI:U' S| HIE_ I
L= M7} Fast 22|74 8¢ v SR x| ¥ 3 #2E55
v &37| S elAEH 2 Health v SRRl mix| Xis A7k EX| AME HE
Monitoring of Bonded Composite Repair 7H & v 2 2| Bement DB +=

=]

v LH%H&J | st IS EHIMMI | TR . =5 @ = 25
x| X AT Ax| AFR2S

gdE5E =

bl

al _T'_K‘I 7H et 2235}
S =l = A A .
= R&D CHAF He| : A2kMal 2p|7|& ENsIN] ;Hf{l;ilélilﬁimggn Of
S Z Jig ¥ Fixtrue 7He Aipgglv"fﬂ_laxlgjk A P
v 2 Sharklet $8] B Azt Jig o S MS =7 =r mee
Fixtrue 7H gt S 2| Herert DB S7&k AR 433}
v oSE dEmEE falle Y A
FEl/=Big & Fixtrue 7HeE

\

AN

INL A A 174 - 214 ‘194 - 234
B} 280 &
FZlof & 119 &l (=u| 882, alzt 312)

(=8| 200, %% 709, 2K} 10<)

53], R&D o4 ¥92 =38 AP Fele H8 A9 Jig ¥ Fixtrue A

- B3A) Sharklet F2]7]& = 93 AX|(Trust Reverser) 48]7]&& /i

sh= W= 7] Gl didk 534 relles dshe Aol xaFor TEA S
2A7F e Aes HoXinh

Ll REDS) 34l Vi§ HE A 714718 M9l SHelA Jig B Fixtrue 7ol
FHE TA YE wE, £ 189 AANAE BGA AN Fel D A5 2713
AAE st AFRE Yo B S FeSES J1ee AR, TAHY

A 7)ol glojA= o)yl 9= Ao = seoldn) = ANELTY R&D FAE &
71% AAE ML= Zlo] o ATFUE Mo, B 7IAFAs BilA) Wz &
A7 2718 AR E Jfdshks Zlo] @Al ATRIS] o] BE MG ATtidele Aol Sl
FEE9 R&D FAdA = tid d37] WH91E A3203} B737 5 NBT 37|12
2ak5ta %l% Hhd, B 78 o] A= NBF 337 oo = A350, B777, B787 S

l

e

- 130 -



-

Exy 3|
==

ANx= A

3]
S

18 AFA

o
=

Aol we 3
o, 2 AAAER 24 F fABAY va

S

‘17d

AM AAE &7 HIA elrle =4tst

o

i

5
T

Z180lA A E A <}

2
& SEA o

A €]

==

A 2]
=

T

dAo g5 0 16 dFAIF wgd o

7]RE -

£ A=

1=
T

5

il

et

3T

A}

ar

ARIRR| AP = 2=
7 =7 )

I+

r
Ko

—_

ol of

M| 5 A

7ol

Hr

Mo

700

o] glof molAuk AFA WEH HA Y =

K| KpH
_I

K| Abx CH &

=

0l

Hr

Mo

100

K| REx|

=
2l

x| 70

(el x|

[l Xo|
AR AlHel B

R|RIH AlH2l B

s

[}

AlRIS NEEH L 915
(=}

2YAHS| FHOIM XK
=2 27l A

e NE &

= 27z A
T2E flet

7 |ghol|
TH= 2= =

7H
=
7H

- 131 -




< "= 73.2%

A

71 Awl 8 7]

5}

)

TEOE 68 olde JlEAAE Ho

o v RS &

1
| .

)

RO el w4

o
&-EABMRO) AT EAY

S
=

[¢]

ol 7)< ok

d4do] At

AEABASA)S AV ZAMIP)7}A st o 2R n]|=: FAAZRE

—_
o

179 @A okAlotl A AtERIL £

1
T—

A #th. BASA MIP

o, vyt 2HAE AAY A FEoA ot

toE 9 St

ol #F<d3s

o
AN

23 =4 71<e

al

%3

Okl A

p

=
[}

gA4nE oo oy, HT 82, LCH, KFX

=
A Aol SteiE Al flom, wujell A oju] B, ofojm el A 74

213

l% 7]:}-0

o
=

J

*

U 7)ol AA 29 A=Y

] e

= =
=

a3 Az FESeIth

Ho
)

ox

\n

0

oy ge oA

3

2 A4

o]

AHOEM) XHto+

DR R

22l s

I} A <}
OPMATIE 59| A39] FEFFHES ZtE 5¢ MRO9} 7]

by
=3

(surplus) @DER =}

s

17 ZEAHOEM)E F2 AHAF Al Eol o

o
pul

Mg sk,

felo =g

, A7t

R

7ol

+ PMA &8&9 AF

¥ &8 =53 MRO

S

o

o]
A

g+

AN =4t NLFS E§

A2 AHOEMS] 7] 47197

3}

s

g uyete] MROE =

sof <

H

- 132 -



1. /&

7h A BEAd 24 Jis

() wlgwe) B AAzd
2 BAe AHAL Fushs] AsA KISTEPIA B7hd “ATARRE Arel

]
= H
e 24 EEAD ATG2-1016) o AR 2 ATARE g 24

7V EAH AAA BAe ygoE F3(Tangble) WS 7153 A
FAsta, sA N A=EY Bed gESo g v &S FATS &, HoH &
B2 (cost-benefit analysis)S 43§ 3t th.

TS Aol digt gt AAE AE ZAFHAdA =@AZEXEA(Net present

value analysis)S 283} %t}
AAA BrgAd B4 JEAge R e 55%KDI, 20095 dHbH o=

&sta lom FAA d&AFe AAE VesFHe VIELE Aot

X

(2) A% B3 24
BAA B 249 7]

H a5 2~
=7g o Ao

Hlg- RED Mg} 93 71 9 AZE =S} ng, AMTENE FOR BRI
F glon o)9) Age 4ol met AAWE FYHE v g FES AYSAT

A WE FRA U oldBele] gE Ada el FF7) N&WFY IF
Al A% W HoR A R e s9elE FENE uesel AR s
Hgol hE FYRAES B FHAZHA B WS

AR R des WA =He FallA 15)E PHsAT
Hole B Ao 3l Eaji] AR 2R o s F2EE= kxS =AeYh
BAE 083 Hele AArIX3 AA B/C Ratios: EA18tar, 24 gro] 1014

35 Aol e AR Fdst

- 1338 -



)

o
=

37| 7188 2I|7 FH [UAT 2 72 x (e 27|FY ot - 27t

!
o

) x

=
T

3 7234 METeR

F7tXIE& x R&D Z|06{& x AIHII{E (&

2 Y oz £

s3]

=t
Al

H

ch

E

=1
=]

o

5 =
A HZE x B

R&D At

? o h 60
£ <! =1 "r
, = —
© gy M| Ko + < 2 of
&) i — TIE ol _ — ~. hs
2 == N K o of o 0
O o KO - = Ok — IaY ] =
= HA.I _.A_l < < ) m (DN R o il o“_o
g o B o L=t o B n B
c 1ol K0 = T ] i K =._“_ T = < K
5 00 RO " BTN il o - 0F o
b o Mg Kl g o K = =S 5
= mj i = Kl e it = 0f0 N ©
= o5 xS RN B = 5l &
© o e I =S - 7 7 |
E o T o o = % o <k ol = o ol
= ] % = 8 o N i ) = 3 o
N © <o L= 2 7 K H = - r
Ev iy T <0 ol ® T o 7 T ® T
< g s W pwZ TP o KR g E: 2w
oo g PR D A EN oo © g KO s
- o = T O f - —_
Morr g o Kk Y EA_.r_A_.r oo L ¥ H N =
N = ElE o (T lo ol < _ <0 Okl o
o - ) I I RO — M K o <k . 8
K % 5 i R = m__ L} m_.__ K- S % % ] 0 w R &
T Ao No 2 @ T oo K & mw M0 i _ H 3
w MR KD o Do o X KH H ¥ =
= U e T ~ o L N O T o i K0 K o
T~ ROH o D kM8 L 3. i 3
& | oK D - > - o =
gl o e E! R I < oo o _ = &
M ofp _ = o 80 — w B K4 7 o1k W - 2o
of =~ H = R0 ol I K| 0 e X0 S o —
e o K p) ] N il N oI - K
I Fral w9 oo = K Lo 2l L
4 " i - ~ Q2 £ L
0= N Ko o o o 7 4Ny w - o<
o I 20 ol . ) 11 o — Ko olo I 5 fa] Tl (1]
W~ 2w oo oD b =z &0 & o = < e
o = o ° ~N 100 — o K T = 0 < = >3
- mro N oo m| o T DR o N " S K I
R T e - - N, (3 R X 1 e U o
T & 2 & d B RO a0 ol = - Iy - Sy
2 N Ew @ T @m % e ROl oy, & m N " 3l ’r aT T
al woof o ®Om| [ OE Ko o < T X = N IS
oF W M A T T TH AT T S < =2 I & €02
[ I 1 7w s 3l T W= G- 5 o =z
. N R ook B 0 oo 0 — 0 0
e ® si5E | | o | S | (8% E |BE
ool N < IE ol M o od oy T > g r 2 /AL < 2
o o < <X ~ ~ =~

ol
of

i

ok
Mo
__%_
<l
ol
ol

i

Eal

ZEA

b AAE e

TS 9

H

=7| MRO 7|t
WingTip

|

S
>

14)

778 R&D M (NTIS 2Zr#l)

A x
FIE WL S &

- 134 -



(1) B/IC &4} Process
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(3) Benefit 44, B/C Ratio =%, Cost 4F4 2 3 U717+ 2 A

FAE A5 AFFR AL 55%5 FHE3 199 JFo =
7}A3kA1 7] 3, NPVE 4AH- 3 & HFH o= B/C Ratiog =ZsI3th

B/C Ratior} “1” Bt} & & 7IAe S E4unl 9 2 & e 34

2 2 4 9t o8 S0 BC Ratiorh “10” Q A FAohul 109 olae] 402

B/C Ratio”} 242 AAA d3aip} =

2 A2} & 4 9low B/C Ratio’} 253
Hrasle] 2 Ao ]

S =x AR AL ROL &gl 71948 5 St
B A 2=A EFEAH FABAHRZI)AAM P73

| SR
AS Aol met & BHdAs 3de AAsA.

[¢]
w59 A

AT B8 FH
(Er9l - wprel)
H 8 &3 2018 2019 2020 221 2022 Eo
soloiel | 63 100.8 226.8 302.4 378.0 403.2 14112
of | Mojodel | 48 115.2 345.6 403.2 403.2 307.2 1574.4
Fal oAel 32 102.4 230.4 268.8 268.8 153.6 1,024
H | ARE=x 24 38.4 115.2 144.0 201.6 153.6 652.8
olzit| 27 356.8 918 1,1184 | 12516 | 1017.6 4,662.4
oAl U X 2| 0.0 0.0 0.0 0.0 0.0 0
AT g S| 200.0 575.0 657.2 490.7 4280 2,350.9
o 757l 36.0 66.4 75.7 83.0 94.5 355.6
oA g 71.4 183.6 2237 250.3 203.4 932.4
RSP 307.4 825 956.6 824 725.9 36389
I EFA TN | 0
Zhe s 136.0 357.0 4249 424.4 356.5 1,698.8
oA H| E7 800.2 2100 | 24999 | 2500 2,100 10,000.1
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