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Lt. MRO &t 27
O &3J1 MRO AE0A= MROE Z2g&Hl(Line Maintenance), JIM Z&HI
Airframe Heavy Maintenance), & Z&Ul(Engine Overhaul), £& Z&H|

(
(Component MRO)2| Ul JtXIZ2 &

Maintenance ‘epair @Verhaul

LTRSS - -
PEY BHI
JIN 5FH = Line Maintenance.
? I T3 R
®., = Heavy Maintenance & : ;='°=I"/T;"1—| A
Ak Modification cl ;—‘G
M - o "AEA L]

= Cand D check
S3H|

o

1 . nuululuu nmuumn
: guunnse®® v
‘ | 2 w @/ ‘ |_| | %‘ ?‘I ljl

-, =
2, | = Component Repair 1‘

= HIF 8 =203 = Engine Overhaul.

- g3dy - T gHHESY W HA

- Y/dEAE
« Jler |

A o= [ Q

Airline Third Party

Operator MRO OEM MRO Independent MRO MRO

<J8 2-1> E3FHI(MRO)AY S HEX 2F

o &
O o2 =38l M= A HMAHA JI18tel S=5HEl S, SEA JIBe] &3
4l gM, =8 388l gHE 7=
- MIAAE DIEHS] et3 &Ml EHole 1A M SHMel 2AL GBI AADE A2
O, A& KM MR GE Aviation, Pratt&Whitney Al S0 US.
- A DIBte g Z FHHl SXl= 2AMAM MHESZ EdH SRE Tt
Lt TSIALE &Z8ole 852 §Z23H dE8ME 2Iot0H, tHEXHC NI

& Lufthansa, Singapore Airline, Delta, KAL S0| US.
HEXQ =& 284l SHols S0thelot XIFEel AARD TIMCO, &lJtZ=2
°| AT Aerospace, 2?1 A2 ST Technics Al S0 US.

O 2012 JIE &38| M2 HE =S dHEY Ot 2o €8

Ay



<H 2-1> 2012 o2l MRO JI1¥ OHE =4

Company 2012 o &($) 2012 & ol 2 ()

1 Lufthansa Technik 521 gt 4941734 gt
2 AFl KLM E&M 312437488 gt 124474380 2t
3 AAR Corp. 20467 58K 2t 1437 1aH gt
4 ST Aerospace 204 1%9uH gt 324484 ot
5 Mubadala Aerospace 1144% ot N/A

6 SIA Engineering Co. 9o 7ul ot 1ed1uq ot
7 HAECO Group 75 188 gt 6% 14K ok
8 Iberia 528 guk @t N/A

9 Ameco Beijing 448 gy at N/A

10 Timico N/A N/A

2tz AIAl MRO 719) €8, 395 2013, 735

O 2012& JIHIEZ&EHl 202 Man hour == Ofeliet 25

<H 2-2> 2012 di2 JId=S&Hl MRO Man hour =%

Company Man—-Hours (millions)
1 ST Aerospace 115
2 HAECO Group 74
3 AAR 4.6
4 SIAEC 4.2
5 Lufthansa Technik 4.1
6 AFl KLM E&M 3.9
7 TIMCO 3.2
8 AMECO Beijing 2.8
9 ADAT/SRT 25
10 Iberia 2.3

Ag: AA MRO 719 @, 39-F 2013, 7He%

St HI2Y (Lufthansa Technik, =g!)

SLESHA &35 (Lufthansa Aviation Group)2 350002 Xt3AlZ2 T & &
o ASH, 6J0 AIFH S = 6lLIZ MROAIZE S +=85t1] UAS

O AEQ 2 10% Ol&S XHXIGHH, JIMEZ A MA =

ot US

Z=
X
0 =
=

g



O MRO At =20t= ctel &,

ANEg A2 |8 NG0HA S SP gu Ol= X%, 801, OtAIOH & &=
|19 S2= e =

ot =228 D

HTJ
ot
i

6 At HH(Maintenance, Overhaul, Engine Service, Component and
logistics, VIP aircraft, Landing Gear S)0l ZX & MAHAZSZ 2 67001 &

8 AAFECZ UWERKIDE AEot U242 S0 Hget XEE MUIAE NS
20128 D= 529 1dEH €ele == EdotA2M 20,000 HE 2l SAHASO|

......

© Littisns Sk )
® oo oren

T £22000 / g

A}=: Lufthansa, 2013
<A 2-2> 2EEISA HIAAY MAXE &

O 19280 28 (dHEegss AALINFAZRE SE)HAU20H & AH 9H
= 250HALSH RCIEMIHE 2R oYM 850 014 20t &3J1E SEEHIY

HOZ MIIEZ29 60 I & 2200 ALY

&g&mw s3I JIMl, 28RS, A&, &3J X S MRO MBIAE 494
(

HE =2 A0 HM38. Sol #0l & (Changi Airport)0liAl &IIE2E
Sitots & A 6004 JH=2 SSAF HHIMHIAE M3BotD JASH 35, ==,
0 BlA S ER”

SHE, Fdl2elAtg, AXUN ESAE, SZIIAA 2HEIME S
IOl SALAH < 1,947, 5000 J1E0la EHIAHS 2REF 0SS 2 85%
(

o ANIEE &&)otld %1]_, JIMEBI0E=E 6IH(312 Bay)2 =S&Hl 2€10 Al4
2R, 2000 JIES +=EJtsotl] SAHAeE < 1,8378 3. 23=cl & 2HES

_12_



22, BAXE o 847010, 220 ZHAX W8, o 20,0000 0laS] 2E4g)
L QHE IS

O M2 U QHER AIE2, (12, E2 L OFUHCSH 100142 XoIEH
Ot U, ARAIZAL 25, 0I2AHIA OFAIOHP&W), ADIEE oo 2l
X MBIARR)S 2Ho| M20X QHE FOEMHE 2%

O HHIZ2l A2 STA JIZ/IEIHE/ W22 SO M2 2 MHIAS
H S 9H)

(3) GE Aviation
O 191748 GE2 XaAZ2 &8 A& ik M2 JHEAM, HEH, HEHM, HE
I8, HEAZE QI2tg/228 3D dAA=0E OtLlet &2H, dig=Sx =
Mol AXS Y

O X3lAtZ2E=  Aviation systems, Walter Engines, GE Honda(50%), CFM

international (50%)?, Engine Alliance(50%)? J} UAS
O 20128 wide body &ZJ] A& AIHMAS HRE2 50%2 It 2 8=
oS

20IH, O FI2 Pratt & Whitney = 24%, Rolls Royce= 22%°2 AMES &

nlo

=
=
o
TT

<X 2-3> GE engine market share in wide bodies

GE Avlation | Pratt & Whitney| Rolls Royce | GE's share

A350 X X Trent X\WEB 0%
AIB0 GP7200™ GP7200 Trent 500 6336
A340 [1st gen) CFM56 X % 100%

A340 (2nd gen) x X Trent 500 0%
787 Gens x Trent 1000 G625
747-8 GEnx % x 100%

T77 [1st gen) GESO PWAD00 Trent 800 30%
777 (2nd Een:n GES0 X X 100%

A2 seeking alpha, 2012

O & MZE AU X FHH L 25 MHIA MYS

- Engine Overhaul : GE aviation AtOIA A&GH= 2
MHIAE M3

- On-Wing Support : GE &, CEM & HH| 2/0l% borescope, inspection/
blending, LRU, fan module, gearbox work scope MHIAE MIH 6201 HHU

= HHE Sl M3

AXO CHOld overhaul

2) FAHAY] AEE
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<H

Site
CcCincinnati

(CWiE)

Dallas
(DWW

Londorn
(LHR)

Doha (MEA)

Seoul (KCM)

Shanghai
(PG

2-4> GE Aviation AF2l On-Wing Support AH|A

Customer
Service

1.859.533458. 48020

1214 960.3322

p
-
f

08 895 7107

DT L.662TLHTIZ

B6.592.573.1501

Engine
Repairs

All GESCEM,

GPF200,
MNDT

All GEFCFMA,

All CF34,
GEnx

All GESMCFM,

GPTF200,
REBZ211

GE9OQ,
GPT7200,
GEnx, CF34

All GESCEM,

GPT7T200

CF34, CFM,
GES0,
GPF200

24T AOG Hotline: 1-513-552-3272

28

Part supply :

HA HH 22&

TRUEngine program : AIX°| KX

Optimization :

Customer training services :

& MIA GE A&, JV & Alliance,

oll I 9|

—

B

Of

A
e

0t

cC
4

GE Aviation, www.geaviation.com

Engine Changes
and Other Scopea

B¥37,B7VA47,BTYGT,
By 77, BTF87,A320,
A330, ASBO, Ris

BYy37, BTTT, A3SZ20,
A3Z30, RIs

B737,.BT7A47T, BY6T,
B7 77, BY87, E-190

&I EH 2 Fuel & Carbon solution A=

A0 A 2] W=
=

fZcl, A& T

DHEBUME 2E= Ol 1Y 28

MRO Network

GE's global MRC

INES

Agency
FAas, EASA,

GCAA

FAA, EASA,
GCAA

FAas, EASA,
CAan, GAAC,
GCAA

EASA, GCAA

FAA, MLTM,
CAAC

FAA, CAAC

S=otl A A Z0F 22
Ol = &2lol= MHIA
MHIAE MS

A

GE Overhout
Shops

V& Alliarice
©verhaul Shops

Z+5: GE Aviation, www.geaviation.com

<Jg 2-3> GE Aviation MRO Network

14 -

Customer
Training Centers



(4) ST aerospace (&IJIEZZ

v

O Temasek(50.6%) 1t j53*':'(49.4‘%>)9| &2 2 0lF0& ST Engineering Group2
gt Z(Aerospace)F 222, 19758 ZFAHS JIEI2Z AlE

O OIAIOHEHE Y X9 AlXCe=z 0IF XY & R NAHAM MRO SHE =2
FIXNE A

O &3J| =cl- X, B3-d& 20 MRO % Jl=XN&d N K& s &3

O A& RIBE ® NHUECE US| 250 SA +8, AFSB)| 80U S
A28 JtsE AYDE 28
O WES HE TE5l S50, 20078 1X 8HAMA 2008 1X 9IS IS
H

=
o
ki
<
=
O
£
m
_lO
l

o o 40% XtXI)
O BAX &= 2 7,88 004040; TH SNIE Technical 2000} B 67%2 If
Xt

<H 2-5> ST Aerospace AlE9X & =&

ST Aerospace Capacity (number of bays)
Alrframe MO wB NB Total
SASCO Singapore s o
STA Engineering Singapore o 13 =
25 WEB
MAE RO bile, LIS 8 10
sSAas San Antonio, U S =3 7 43 NE
PAE FPanama, Panama o 12
STARCO Shanghai, CShina 3 1
Z+&: ST Aerospace, www.staero.aero
(5) HAECO/TAECO (£2)
O Cathay Pacifict Swire GroupOl H===F0I0H, E2 3t 208 ZeHXI0IX A
HAE HS

ot W X2JI A Turn-Key MRO A
- TAECO, TIMCOE XIL& st 1742 X3l A2l £ QI
O 20128 7A5&19MOE el MHEUsS ZHSHH &K MRO J1E Of
692 JISHH, JIMZSEH Z0t2 Man hour= 740AI12t2 2 2<

a]
ot1), §SAF HS == S0l 2O &M AM4E 2

O JiA1l HHISEO0l e <
= ZME [ ULH, =2 ==, 4IIEEZ, gl 55 AE22Z MRO Al
g2 &&otd US

O NS HAIE &S At A330-300 JISO0l CHet #Hl MBIAITM, FTM) H%S M

(6) AMECO (52)

O 1989 ==201gtlt SIZESHAALIL 642 HIEZ 8F8HEPH o =22 =5
= Xtot g8 MRO 82 Xl

O 6,0001H 2l HHlolE= 1E0ot) ULH 52 HHE ER
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O 0|= United Air Lines 1} 58 &H| MAHLS MZBoIF 204, 2 AlIOF Aeroflot

O

[m]
O

A380 hangar (70,000 sqm)

4-Bay hangar (50,000 sqm)

painting/overhaul hangar (20,000sqm)

enclosed and temperature controlled painting hangar (10,000 sqm)

engine repair/overhaul workshop (26,000 sqm)

0o

S Al HHlHAS MZ

22 MRO QIZot BED YN F@ T2 o 12175009 L S

2 MRO 2 AH

el =2 MRO Z2AAHE A 2 =20 2ZE0 2B, AN S5 0|
HOIE Z22AHS A5 MEHOZ Rasts 22AH N™OR Us & US.
H% B0 WY MRO 22AAHE JIES MRO 220l =0|, 3, 40tE
2, 92, TgA, S 90 AS

United
Q Quebec Kingdom_O ‘<>‘Ge rmany

France <> Oﬁgs_ﬁem

Central US| * Europe

Eastern
Southern y ) g
California ' China <,>
South ; 3
MexicoQ Q Florida Q 9 Malaysia,
Q North UAE Q
Africa
Central .
America - SmgaporeO

O.Brazil

<> Established Clusters O Emerging Clusters

A& : ICF SH&E, 2013
<% 2-4> 2 =2 MRO 2d4H

(1) 4= SH0l OIS MRO 22{AH

“h
®

A e

&0

—_

HE29 HR 1990¢ Ol=, AJIE2°| a8 A2 HE7 12%2 &4F

E= JI=0otH OLAIOHUIA JtE 23218 MRO

10000 Olatel ool HMSO0l &IHEE WA MRO MEIA Xl
Al

MRO 0I2/0lE 2Jit== 2Fe3 O, OEM M= € 3
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- =W M2 GE, Eurocopter, Honeywell 1t 22 o2l &2 MS0l Xl
O ZdiolAlOtel XI& BHMe Ol &2
- 22 = oZeto 2lA JIZ2tE JIES 5YE0M 30+308 22 2t
- g8 JIgS0AH 2sEHl Bl AFE Jlel M3
- A HHMOUAHE Pioneer Status AZHE FHEE ESR, 58 SU(FIt 58 AHE
ts)el HAl ol =
O 43¢0l
- Z 2 22FH MPO €MEZ Moot MA ZH RO E7IC AsSS
=50ot)| /st HlE-as4d sHMH Z&E2 Ot
- 329 HIZAO XA JE MS
- FHIRIIEZ Y SO0HAIOF =0H 20 22 dgEo Mg &30 =+t
ANEHCoz HE L= A8 oI X9 2HASE foll &=
- 0 QA AT AE
(3) S0 AIIEZ2°] MRO ¢t E& Hlu
O &JIE2°] AR Seletar Aerospace ParkE X &G6t0{ MRO 2HMS2 &3 M
=2 F=Xol=0 Btoll, 522 2 X<E0Cel MRO 202 S43tAIH MRO
MY HEE &R
O =29 WEE MRO MOl Lufthansa Technike 2t X< 0ICH EA43HE MRO
M= 202 1 US
- Hamburg : Total Service, Aircraft, Engine, Component, Landing gear Service
- Berlin : Aircraft Service, VIP & Executive Jet Service
- Frankfurt : Aircraft Service, Special Service, eService
- Arnstadt : Engine Service
- Alzey : Engine Service
<E 2-6> S AJIE=2° 428 MRO S3& Hl
= MIlEz=
— x |- Eo 3_ g
MRO = MRO H[£93 7 - X2 U MRO 2228 74
2 (Hamburg, Berlin, Frankfurt, Alzey, (Seletar Aerospace Park)
= 7% | Amnstadt)
— ) - =7 - STA
- fE7|Y _ _ -
I\ﬁR;O HEZ| Lufthania Technik _ AMolme ®MAH MRO ohEe| 40%
& &t - MA AE 10% ® R/, 50 2
- MAAE 6% HR, 409 2
- Hamburg : Total service
=gy |~ Berlin i VIP & Jet Service - 250 tH&7|, 330 &7 SAl &
_';HJT:”AE ~ Frankfurt : Aircraft service Jbset Adn 2%
— | - Alzey : Engine service - CAAC, FAA, EASA 1& &5
- Arnstadt : Engine service
HE - ot SFE HHAME EME SEX |- MROE It ez 4




x| 2 MRO Atge=z =4 - 2|=3} Joint-Venture MZZH
2
- MA = a2 X - MHstn HIHel FFEAH
- X9 MRO &0of M &3t - MRO &7t =2 &=, &5, 2zt
o | - ZEZe MRO MHIA HB 25 9l
(=h=| = -
- 0|2, =9 maka Aga HF - dEsE oY, se AFduY
S AR WEYD 7Y - g@=Mo| YT E2 x =7
Hamburg' ~
Total service <
Aircraft, Engine; Compoﬂent
Landing gear service T
" Berlin \
f- Aircraft service
§ VIP & Executive Jegservice )
g 2
B ® . : :
e p / /\ i <.
!:.n./“ 3 & £ ) ." _ . 5 x 3 ~ 1
) 3 “Seletar Aerospace Park
MRO g F_rankfu !’t & 3 ST Aerospace
c} g Aircraft service & P ) Pratt & Whitney
] I| 3 Special service -N" I Rolls-Royceetc.
- eService Arnstadt e J J s
{H\‘y (] Engine servnfg
Yy J . w
P =
. Alzey .
S Engine service \\ N
_J Component service ks e
/ v
( <
- 9
Germany Singapore

S L2 2L A =&ots MRO 2cCAHZ
2015 28 = SHZ otld /U2l U XEE A=z oy

O U2 ANAZZO| 0 HEH0l H0i5tD AW, ANAS KAS JIHEH Al
U oIHS WH(PE FH)E HE

- ANABZBO FSH2 2= LA S8oH0F ot JIMBH A(AIL, a2 5)
S =250 I8 HOZ UE2 FTAIS FHI4FE 2ot5tn US

- ANA 21AA20 AL HEE 242 OtLIXIS O 65 ~ 70 USD © LS (X4
g MehS SEZ 6t USH, 0l YS +F2S SZOHAONA JIHZUIE
SFEGI| IS HAPY TAY AO2 BEHY
o

=
=2 OJXH 642 SC(Full Service Carrier)2t 7IH2] LCC(Low Cost Carrier)Jt
ULMH, & 570042 =S SSI|(AFZAIEH ML) 2R(13. 98 JIE)
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91 Regional aircrafts
E-JET/CRJ/Qseries/SAAB

4
= A320
570 Aircrafts
in Japanese Market

44 aircrafts are
independent
SKY/NCA/ORC/AMX

About

About 51% are
belong to ANA side

About 40% is total=288

737/737NG/A320
total=231

e
i
0o

SKY ORC
W AIRASIA W NCA

PEACH

AMX

B IBEX

SF
sNA 48
s
= ADO e
=

About

AL

570 Aircrafts
in Japanese Market

B ANA

SZII(ALSALSEH A 2l)

About 429
belong to J¢
total=239

_ 0IE B737/B737NG/A320 S0 BS8 52010 & 40% #Xl

- 229 YU=8 g§3J1E ANA HEZ0] 51%, JAL HE0| 42% XHAl

O K&t ANASEE2 LIS Lot at=J] dEJIXE 22 A=

ct. 812 MRO S& Atdll
(1) &JtZ 2 (STA, ST Aerospace)

O 2JtE=2= 19978 MRO &= XAHgMEe=z dF6t 20 88 K&
ot =R&E, R&D K&, /=224y, 2=e FA F4, oZet PFH(EAHAH
xd) S2 48 FMS MAELZ FUE.

- YIS Soll STA, SIAECE X &6tD USH 0I3H 222 FRHIAI |
£ Sl MRO 229 R&DE XI&&.

O STA= Temasek(50.6%)t &HF(49.4%)2 EH2Z 0/F0& ST Engineering
Groupll SSF22ZF, 19758 Z==AE S JIg2Z AIAGHH oz =¥
=2 2 2l MROZ AIZIA S =g

- STAS Jt&E 2 D42 A4IJtE2 ZSF(MINDEF, Ministry of Defence)lt Ab<Cl
Ot2tHIOF B2 (RSAF, Royal Saudi Air Force)OlH, &JtEZZ2 It ALRC 3
oo 2= &&5) - U - 25 JHIE g ANEN FE=S HFLD US

O STAE dIIEEZ - M2R0 Sz dHHQ WMEYH 2AHE FXotl, 32 7
st 29t X & (Operations & Supports, O&S)=2 M 28!

- & tl(Depot Level Maintenance) Al&

- 2I==-oflel EHl A ¥ 2X&(Contractor Logistics Support, CLS)

- 28 BIASE M5 (PFI, Private Finance Initiative) Xl &

(2) OlAct (IAI Israel Aerospace Industries Ltd.)

O IAI= 0OlActES ESJ|IE ditote =8 YMEMZAN, &3 - F& - MRO
- UAV - Homeland Defence S 2 AIHIAHCZ ot = - el 2F &0
ot AS.
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- TAI= &8 = ‘UMM E->FASEY SO HES HAH MAE &332
= gXNgE 4%
<H 2-7> |AI2) AFEHH (20144 J|E)
AP £ A At o
- =&7|, els7| Fd|(MRO
BEDEK Aviation Group @Eoeyl . sz 7H(2.<_ K,j)_ir')
ELTA Systems Group S ™AL
&7 & =87 M dasolE
0%y I8 o7 MAE MA
Engineering and Development Group HASE, 215 &
AlAER OlALY 2FOF ojAtd 2 2F
Corporate Divisions J|Ef otH|, ns=H S

A5 www.iai.co.il

>
R4

O TAIS MRO At M2 Al 2IIMA WLl SHEGHA 21 ==& HEIIHE
o E&ots R,

- 1980E 0 LAVI 8D e 0IF2=, &37], 849 = RIMAHAEEHS)2 4o
S XLot, SIOIM A= HAMM =L5tH AH =D =F2| A= o<
ANAE(sub-system) ¥ 222 Hd0|Edct= HHES FALE.

- 012 H U= 2 =2 52 =€ S=L== HHd2=2 & “=58 NN

=3
27 ZOHOlA MIAH =D HeE

G) 012 - Y2 . 920 2 XY 9
O 0=z JI&2 3&H ZUlIMAH (R, OFM, ZEN)0IA 2&tH EBIXH(OFN, =
EX&)E 20158 NHK S=3toty, @AW 2/=F2 FHH| &S 505022 o0
ol - 2 IIEWHE RAE F=&otn US.
= gd| 22X A =EEEA S rHEd] AHEXpE -]
- = EHIIIE LA =2 FHE EE Off 2= 6] Zru| e a)
=% k-2 aEb==2) =

l !!EPO!! I lantennaumml l !!rgantzatlona“ '

OIS S0 (US0s BE NS/assrs ey
."3 H ST S7H (&8s 258, MEdrssHeTads 55)

A5 S SEoR nIkAY #EEALY = AT, 2009. 09
<18 2-6> 0= &3dHl 72
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Global MRO Spend
(2013 USD Billions)
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O

Difference in § MRO Spend, 2022 vs. 2013, By Region
(USD Billions)
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{excl China) Europe (incl  America America Europe
cis)

Z}5: ICF SH&E, 2013
<" 2-26> MHIAH 212tet8I| MRO AIE XI9dY A& W=

Hel Z==&0F MRO AlZ

& g3J| MRO AEE 20134 JIE22 & 5209 Ee n2¢

@ MRO A&EE2 2EE=Z &4HEH, O FU|(Field Maintenance))t 2F 2409
g2 e 2 HIES2 XHAGtL, JIXEHl(Airframe Maintenance)Jt 2f 1104
g, 25 ZHl(Component Maintenance)lt 932 &ef, AM&  ZH|(Engine
Maintenance)Jt & 75 ZeHE JISE

20258 0= =& &SI MRO AlEE2 2f 800 €df #2222 =3

Global Military Aircraft & Helicopter MRO Forecaset 2013-2025
(USD Billions)
$79.7b
$80
$59.3b
$60 [ i

$51.9b I Operational/Field

‘ 45% mHeaw Airframe

$40 | 1 .
s | ompansrts
. 19% 3

—
o = [ Engine

.

2013 2018 2025

A& : Visiongain 2013 & AFEE4

<d8 2-27> === MRO =0tE HIE
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Global Military Aircraft MRO Market - 2013
(USD Billion)

=2 417

[o2]
JES =0F)F /&2l 200l dHiol 48 HE& =2

£el0IM, 3l&8 &3712 MRO HE=2

Global Military Helicopter MRO Market - 2013
(USD Billion)

mUS
= China
=Russia
sUK

=Russia
mUK
mFrance u Germany
mindia = India
= Saudi Arabia =France

= Australia
wltaly

= South Korea

= Gemany
=Japan
= South Korea

= Pakistan = Japan

ulsrael = Turkey
28 : ICF SH&E 2013
<8 2-28> MAH ¥ & EI|e MRO X€g Hl2
S MRO Ot2a4 A2
BB XY el &AM MRO HIE2 15.3 Billion$ 0IAS. 0 & Of

75~80%, 301 70%E XtAlotA L, 0Kl Z&EHI

SIOHAIA WUots MIA
010 J|Z, ICF SH&E)? 22 Al

Aaa HES
2

2013 Asia Pacific Air Transport MRO Spend — % Outsourced

2013 US$
Billions

7 1 $6.4
$6 '
$5
54
$3
$2
$1 20% - 25%
$0

Engine

Zt=: ICF SH&E Analysis

<O 2-29> OIAIOF EfEHSF &2

Component Line

¥ Outsourced

H In-House

Airframe Heavy
Maintenance

0

Hl Ol2A4l HIE(20134)
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452 2222 X0IE 28
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3gcie X0IE B H2=2 (&S

Global Labor Rate Parity Trend
Nominal UsD

A5 :TeamSAI2013
<8 2-30> HIAH &3340 dg B =0l

O
=
g
®
o3
S]
&
<
S
é
OfH
0%

O otXg &=l =It2t B8 2Pt
9

=IA0I0I= 9 € b ALOI =
0:” ALE
[ wn
570 :
Average Widebody Airframe Heavy Maintenance 3™ Party ! [ —
Labor Rates In Morth America vs. Asia (LSD per Man-Hour) i .
560 -
$50 - :
I
i
540 -
I
|
530 - i
—s—Mlorth America
$20 - =m-Mature Asian MROs
—i&—Emerging Asian MROs
T
510 : : : : !

1990 1995 2000 2005 2010 2015 2020

A5 ICF SH&E
<8 2-31> JIMSdHl 20 OtAIOF E& B3t S0
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(4) PMA & Surplus AIZS &&
O PMA AIE &0 & 2H3}
S

O PMA Al&E=2 EXECZ d&EHoIW 20028 < 210,000 S=0A 20068 <F

ot 22 SSEHHAMHFMRO) =2A= PMA 852 P%SPE —’F—E' ol

29%
30% -

20% -

8%
10% a%

e

Cost savings Limited availability Superiorrelisbility Do not use PMA
of OEM parts

0%

A+2: Value Creation and Growth, WENCOR
GROUP CONFINDETIAL, 2014

<J8 2-32> PMA HIE AtE Ol=

O Surplus AIES =2 &8 2 DA g St

O Surplus AIE=2 1)

d& Al 551%2 =2 HEd Sgd¥&Es 20 5839Ed
2o AMELZ 48 A2z =S
O ¢gx It ots & A7 &3J12 e XNH Sz 28 M8 Al HE
o SEHEEE 258%2 AT A2= 409 It 2 H2E EHE

ICF SH&E Air Transport Surplus Market
Growth Forecast

Significant increase in interest rates
$5.38 = Decrease in fuel price
Delays in naw aircraft introduction

$4.88 Successful OEM surplus strategies

4408 =
2 Nominal
$3.1B
o1 = Moderate increase in interest rates
: = Fuel prices slightly lower than current
. inor delays to new aircraft programs
$2.0B Minor delays t ircraft prog
= OEM have limited impact on surplus
‘ 0.1
Airframe
Component
Engine = Ultra low interest rates
| = Fuel price remains high

2007 2013 Low Nominal High

2023 Scenarios

Increased retirements
On time aircraft delivery
No OEM counter measure

A5 ICF SH&E Surplus Market Survey 2013, ICF SH&E, 2013
<18 2-33> Surplus A& 4& ™Y



O g3A & FSFHIMYMRO) =2A= JHE, USRES(A0G), IHE 4 (availability),

BER(Beyond economic repair) S2| O|=Z Surplus £ AE0ot=s W22 2

Ml
g i s |
O ESJHIAMSMRO) =R A0l et EF 0 A surplus 35 ALE0 CHoll 72% Ol
A0l &= surplus B3 AMEES2 NBHC=Z d4¥Y ez dUE
What Drive Your Use of Surplus How do you expect your use of surplus
: Parts? to change over the next 3 years?
A2 12
4
3.6
34
35 32 oy
3
26
25 23
19%
2
15
1 TH
a5 . 3%
04 , 1
Q&. }oe @{5\ &Q- ("{@ ‘P(ﬁ& é._b Ilu:rease) IncnaaseS Incmaseo— I:te:::\ Decline 0 - 5% Decline > 5%
& & o
2 #\‘6‘ @q\ 3
Q-é‘\ \‘ailL (?‘ﬁ

A5 ICF SH&E Surplus Market Survey 2013, ICF SH&E, 2013
<8 2-34> surplus part
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0l =2& 2Z2AI2 Z2U-2H S=2SAEE 20|10 287002 N2 45.4%
g XXE
O 20143 =L 3SAtL &5)| ERUz= 0t 220 FIt B HES &
HEH fstatE 700, OFAIOILIEYE 50H, HIteEE A 16LHE &g WAL, M
HEaSA2l B2 H=s 30, &0 20H, IS4 40, OIAEISS 50H0]
H EI90l= 20E &2 lEcez g3 22 Ns5Eez Sitotd US
<H 2-37> 22Ul 252 &82)| S8 8(2013.12)
; ; Hedsx H| 2
3 A 837 2F
; ) = (ch) (%)
B737NG
B747-400, B747-400F Series, B747-8F
= B777-200/300, B777F
=\ stk ’ %
1| Eees | 148 52%
A330-200/300
A380-800
A321-100/200, A320-200
B767-300, B767-300F
(25)0FA| OfL B747-400, B747-400F Series
2 stz B777-200/300 82 29%
=° A330-300
A350-800/900/1000
A380-800
3 M Fets B737NG 13 5%
B737CL
I:IAI_ 00
4 of] of & At A321-200 11 4%
5 Zlofl of B737NG 11 4%
6 o|AElEtS B737NG 9 3%
7 Elfl ol &= B737NG 6 2%
8 ofjof oI & B737-400F 2 1%
g A 282 100%
g gFord e A A8 http://atis.casa.go.kr/ATIS/, 2013.12
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Korea Military Aircraft & Helficopter MRO Marker 2013-2025

(47 - 92)
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A+5: Visiongain 2013
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MRO &

(RE&)British Airway,
American Airlines, Japan
Airlines, Korean Air &
(RE2|IAD Lufthansa Technik,
Air France Industries/KLM
Engineering, Ameco Beijing,
Singapore Airlines
Engineering

Delta Tech-Ops, Air France
Industries, Lufthansa
Technk &

(REAl) United Airlines,
American Airlines, Delta
Airlines, British Airway, Air
France/KLM, Japan Airlines,
Lufthansa =

(RF&|AD Delta TechOps,
Lufthansa Technik, Air
France/KLM Engineering,
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Airbus, Boeing, Embraer,
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Rolls—Royce, SNECMA,
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Honeywell, Williams
International, GE,
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69%
63%
50%
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3?%_; 31% MRO
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6% 6_j 6% —
NA
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A8 @ Oliver Wyman 2014 MRO Survey
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O X U PHE SE . OEM(60%), PMA B0, UGE U2l 202 AIE B

O UNE AT 85 NBHO2 MHEE 2002 MY

- 2BAUTE NSHQ HIE 24 SHD ASLE(AOG), IHE4 (availability),

18 B Surplus -
Bl OEM New & PMA
16 Other Supplisrs
2%
18% /
|
Pratt & Whitney
Services
2%
Lufthansa Technik**
2%
Kellslrom \
GE Englnes
3%
Intertrade i
T T (Rockwalkculuns] bt
2001 2011 2015
<Q0{ZE AlZ St FMok> <THE AEE A

Z+% @ ICF SH&E Analysis
<% 3-4> A0E AE 3L L EREs

ot 2002¢ < 210,0000f &=

- 2EMEXI PMA 222 AMESte =& Olges HISEY
MgtA It &4 (availability) 0l 29%E XXIStE A2 L At6)

- NEHo HgEY 88 JI20l= LCC M PMA =
SHE Hez &MY

O S FE3s2 d2gMc=s &3JI0M 23= FEodls
Part-Out & MROE Zdot=s MZE +4

5) ICF SH&E Surplus Market Survey 2013, ICF SH&E, 2013
6) Value Creation and Growth, WENCOR GROUP CONFINDETIAL, 2014
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The Convergence Of The Civil And Military Markets Is
Continuing

MRO
608

CIVIL-MILITARY MARKET CONVERGENCE ——
The Evidence
More commercial MRO suppliers are pursuing military business:

SN Herc Solutions
N‘? \‘ Teamed with Marshall Aerospace, Standard Aero
- and Derco, Cascade Aerospace won the Canadian  { (
> contract to support their C-130 fleet {

KC-135 PDMs :
e
GOODRICH Teamed with Lockheed Martin, Goodrich is
pursuing the KC-135 PDM contract
A long-term forcing function is the selection of commercial derivatives for military applications:

'i“ ¥
—~———

EADS UH-145 Bell 407 Airbus A330
US Army ARH UK A330 MRTT

<8 3-9> 0l - =2 MRO A& & FAl
A5 2007 Military MRO Conference & Exibition, AeroStrategy, 2007d.

17) International Monetary Fund, 2014
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OEM engine overhaul market shares will

over the next decade
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CURRENT INDUSTRY DYNAMICS—SUPPLIER RELATIONSHIPS

OEMs are increasingly embracing licensed service
centres to address growth regions and markets

Supplier

Relationships

Examples Of Component OEM Licensing Agreements

= The engine licensed service centre
network model is being replicated by
component OEMs (e.g., following
success of CF34/AE3007/CFM56
networks)

* UTC Aerospace Systems
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ST Aerospace

= Some of the recent signings focus on
support for new aircraft such as 787

A 4 . .
= The licensed service centre model has
m & Jialio several benefits for OEMs
MUBADALA »Reduced need for bricks and mortar

» Access integrated support customers

The upshot: creates opportunities for
well-positioned independent MROs on
new generation equipment
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T-30 days

First 25% of TAT
\

Planning

Aircraft
Induction

Primary

65% TAT Time

Routine &
Non-Routine

Inspections

Tacks

Final 10% TAT

Aircraft Close

Confirm:
* Final SOW

* Aircraft open up
* Incoming
» Parte Boraatertal functional checks
= Tooling
* Inspection
requirements
* Historical findings
* Unique customer

* Aircraft wash

<J¥ 4-7> MRO Z&0IA TATOI &

* Generate NRC’s  * Routine & NRC * Aircraft close

* Order parts tasks * Operational checks
* Component * Functional checks
changes

* Close NRCs
* Servicing & lubes

* Mods (ADs & EOs)

A}7: Best Practices in Heavy Maintenance, ICF SH&E, 2013
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<H 4-6> ATMEAE HAANEY BRE S&

size M| ZpA} Active fleet sed did
General Electric 1,983 48%
Pratt & Whitney 1,098 27%
: Rolls-Royce 830 20%
Widebody CFM International 213 5%
Total 4,134
CFM International 6,815 62%
Pratt & Whitney 1,874 17%
Narrowbody  International Aero Engines 1,738 16%
Rolls-Royce 657 6%
11,084

Size X ZpAt Engine Type Active fleet F= o
General Electric CF6 1,540 37%
Pratt & Whitney PW4000 973 24%
Rolls-Royce Trent 655 16%
Widebody General Eleé'Efi’E GESO 443 11%
CFM International CFMS6 213 5%
Rolls-Royce RB211 175 4%
Other 135 3%
Total 4,134
CFM International CFMS6 6,815 62%
1AE V2500 1,738 16%
Pratt & Whitney IT8D 1,438 13%
Narrowbody  Rolls-Royce RB211 512 5%
Pratt & Whitney PW2000 378 3%
Other 203 2%
Total 11,084 _

25 ¢ AR ZFAE 2011, 6. 16 7=

& OEM =XIE ?lgt =22 g2

ST XIE ST A (KF-XA)0l HEDAN P8 AEY £ U2H, X OEML
L D of

= 2| 1Y HEAE AT aTEL

W GE

PeE =paw
® Rolls-Roycs
W Lycoming = Rolls-Roycs
= Klimov
o Honeywell
B Turbomeca
BEKUMAPE i Teledyne Continental
WPEW Motor

mCFM

<18 4-10> =2 B8 &3719
27 0 AR FAL 2011, 6. 16 71F

- 181 -



=
=
=

HA =

H MRO Total AHIA

0

110

Hel 2A&==0t

0

O &M

-

10

il
OF
)
ol

=

ez

o0

X

[e]
TT

HIE =U=z

|EF
=

Hel MRO <

0

O

Ho
00
i0J

O

-

n0
R

i
E

5

% 288 0=

= S
==

- Mot 20l el !EFHI0 2

Ol oll&siLt, SLHUIA

=

)
o

no

H&

10y

[}

OF
or
K’

#o

_

no
R

ol
i
<

08!

K’

F IO

ol

9]

o
10

o

J

S

pS )
=20

=
S

u!
04, Ol

22
=TT

ol A

OEM 2 M2 |XIZ OEM Distributor S X|JI 0|

O GE= &AAHE2=Z 5042

ol I

O

Ol <t

=
-

—_— O =
=

DistributorE

=N
AIFEO 1900 I

o)

P A

¢}
M s=xIJt

2H
| Xel® ?IXE 1d

22Dk
=/ =

of

clLtet
O JId S&8l S0l bl

=5
=

o
TT

s4d

F

S
=

0

@)

o
T

Jo

4
1o
180
H
i
Rr
i

(]
il
70

o)

10

]
TH
or

il
<0
ol

RO

Ho
Jij 2

KJ

3l

i
Jo

H

or
w0
3r
Klo

ol

3-3) MRO

X0
o
ELl

ok

o
Ell
K0
ol
K

4

=2
=}

o|l=dA
S

JRIERI JI=HE ol &

=
1T

g
=

R0
Ao

<+
Ul

KJ

al

I1e)
oF
i
oy
X0
ol

Ulo

0

1= U=

X

clttetel MRO &

()
- T

o0

ol
wE

o1
ELl

H
o

a

n0
&
Ko

oJ

i

o)

=

SRS

A
=]

ol 2|

dlJl=2

229

o)

H

ol
0

KO

mJ
ak

Hi0
Jij S

<0
ol

Kk

(=)
=

1S &2t oA

[y

0)

Old JlIl=2 JHlDl=

i
lof

ok

O =LH0IA

N EE

b

o

S

A S Al

X

0l

)

Ko

ioll
ol

-

n0

ol
70
ur

Rr

i

o]
Ww
Ho
00

o4
Ll

H
o

ok

0

o0

Rr
qr

ol
mﬁ

KI0

ol

182 -



~

a

0
&
Ko

ol
0

ol

NI

oAl =

J100 CH

mo
100

b

fir
ulo

00
rH

JJ
T

ol
Ao
100

15

-

10
Eo

oJ

I Al

ol

0

100

o)
oF
ol
o

<Hl

o

<0

Kl

00

ol

Bl
]
i[3
il

100
ak
KIO
ol

o

<0

180

ok

-

oll

<Al

010
[0

Id

al

rJ
i

ur
Ui
o3
%

!
Kir
0

)
w60

&

Ok
a0
K|O

oJ

omo
ol

ok

0D

1o
kK

<

Ko

ol

4o
ol
K

<

ol
or
Hio

i
o

oD

HH

[0
ol
z
KI0

Hio
70

to
IF

30
OH

o
10D

o

Klo
ol
00
I

010
[0

rH

al

;x_
=
-/

=1}
=

MEIA ATA

I

=)
=

=

L

[0

al
=<

224

e

“=otU2M, oo

0
o2

~

nr

ol
0H

e

]

I
ol

X0
o
)

OF
[0

H
5]
ol
)
Kio

ol

H

al

O
iy

-

nO
R
00

o]
or

ulo

&
@

o

Uk
E
il

H

al

=
=)

uF MoILt

Jl

ak

Ki
100

w_.
KO

ol
ol

<0
K0

-

Al

=
==
=

IS HA

ok

00

=dHS

o

Ko

183 -



ol

00

27|, KLA-100 2

S

= KC-100

£ A= oad

gt
=

AMl=0d=2
TS o=

=<
S

« ZLHOIA

Jigtez olol

DI

=]
=

A
e

(m]
[uil)

al
=

J

180

=
S

m
[0
00
{10

oJ

70
<k
i
oF
a0
KIO

ol

o)

20l CH

JU
]
a0

=
1o

ol
Klo
oJ

i
Ik

<0
ol

00
[0
00

KF

Wil
0
JJ

9]

HZ TS 2

ol

—_

Ao
0

Ter)|=2 S W "2010)

(2010)4

=

Kl

b

(3 671¢)
=

2|
=
7

2
a

o

L:

Klo

2015

20114 9& ~

10

<+

=cl0l Chet Edl/

ol
=
0l 2

2

=

W o /els eE0101 O
AL O &

o
e =

o

& AOE FHI/sclArg e

ot

[
o=

=
[

J

184 -



2011 2012 2013 2014 | 2015 2016 | 2017 2018 2019 2020
9% (3% (3%
KC-100 #4438 TC =&
KC-100 TC
M= STC
[ | I
KC-100/KLA-100 §1=-2)(SB/AD, AMM, AFM, SDR. Surveillance %)
(8¢) (8€) (9 (92
KLA-100 B35 TC EE
KLA-100 TC o =
= 8STC
(1) (1283 (18}
=57]
=87 TC
M=ESTC
+47] sl
TirEr] glEag
(6% &g (18}
-
gl 7] TC
2 T ZSTC
{TED) (TBD) | (TBD})
Bl 48 =204 PAV
1€} (24}
a8EFy] BEEFA L
21 =(TSOA / §TC)
FFFEEE 13 F2(SR/AD, CVMM, SDR, Surveillance )
(TBD) | ] {TBD)
AE2A, S, $AE, 271535 H,
A AolZAx] F 1Z(TS0A EE PMA / 5TC)
| [ | | |
<8 4-11> 22Ut &38| & S$S2S CISAIY 2EH
A8 FF7) AdFEREY A A, ST F-FATd
(3) 1=t
O Ul sHad|lzs L RSS2 =) QISHSS SESCZMN S2MHEN I
O L2IIIX EH| &#a)|=2 st 948 2 2AG6IH2E R2L2Hal
AN OlE AlEotl CSE = JUs 92 &L85HA e 32 AZ5 =0t
O =M S S22 St oS 92 & St
O &3 Hx-He &= MRO 232d =H =5 882 Sot &z UASHAH
Ol THet Ololiet BES &2 = US



=
of

<0
i00

a

0
3r
Klo
oJ
o)

Ho
ol

D
1of
<0

rH

al

ol

=l

OFOIl A CH

B2, HEX-IHE, MRO &2 =

o] 3
=

A2 EWEO0IX

J
m

-

<0
i00

Ko

I IR N

=32
o0l o

| —
s

HJ1(P-3C), 2EXIIZEEHII(AWACS)

off &f =

XAl MRO

=

I+
Ho

o0
R0

a

0
ar

70

o0
ok
H
o

ar
oJ
]
olJ
1[3]
dl

ok

ak

1o
0
@

K
K0
ar

H0

Jo

oK

X0
80
H
or

ar
oJ
RO
Rr
JIJ
03

<+

oll
760

&

i
oF
30

0
Ell

-

00

olJ
Rl
4r

(=1}

X0
ol

A

1

4) MRO

70
of
gl

ok

Ell

RO

-
1o

ol
00
30

0

or

ol

= K& A

X

THZEAE, 9 A

|,

S
[

ol CH

SN

e}
oF
30
0

0

-

<0
0l

o%

WH
o0
IH

o=
cllOlAIOF S2 FXt

ol
<l

—

2l At

N

=
S

o -
2 F=&

NIAIXI

0

=l

-
1o

u

=)

b

StA
=S

E=s,

Al
=)

ol
oF)

O XAl -

o
I

A

0
2 AR

2te

MRO

00
o3

0]
Al

il
o0
I
omn
)l

%0
[0
00

AT A0

[=)
us)

o
1l

EES

e

0l

o dss =

_OC‘I

L MRO &XH<

o
=

olE2o
=222

bt 23,

o)
0

00

Ho
IH
-

J
Ho
00
MHr
H
o3
<+
il
s
ol

=]
==

H

X

3
MBEIL E

4
=3

O Ol0l =W MRO &0l =228 Jt

=01 CHet

ol
=2

A2 S R =2

il
—

CH St

K
RO

RO

4 M HIA

=)
=

A\ g=2 PN

o]

TNZEHAE

CH et

Ol

Ul0

ol

186 -



o0

KJ
Kk

ol

4-8>

<H

_A
<
ﬂ
ol
1o
- K
100 u_ﬁ.u_
w0 | &1
ol AU
= [l
L
ﬁ
Mm K ol XU
= | Nia
- e
RO | T = 2
R0 | mo S KO
100 — Rl
Wolw
<k Wl —
D_
3 Ko
= 7 Mo
~ R0 IF
NN N
Mo Ho Ho
700 760 700
— o m
| | |
o BT
M| g
ol
T3z

KJ
KF

K0

PSS

TEAIR N

3

=

i0J
ok

ol
fall

nO

1l

o]
Hio
IH
Jij3

J
[0
00

71
Hio

|,

S
S

3=

X892 Of

NI

E

O

o0
=4
K-

ol
KO

ol

ur
I
o3
%
ol
el
o
ol

0
ol

J
Ho
00

20l gt

=
—

Z NH=2 SUAIII

gl ot
O

ot=

2= NMEE HX

NI89= 2

4-9>2} 20|

Ir
i

R0
Ho
00
0
1o
ol

n0

IH
RO
0J

e

KO

o)

00

=
2]

TUT ol oo _
_n_._llo__o B K m.__ln_._m_u_l.l
— o B. —®
=m0 ag N@wW
x.__AITﬂ = o —
— R0 —~ < - of NI <4
DN 1[e] = 1ol —_ =
L Ml of T I
= | OF Tod gy 2 3 T ™
pl ﬁ_mw_u_mﬁ_/ o_oﬂ RERAER(S
e _ =
| wh om =
Py Mk MW
RGN K g
T O — O o — R
e Ny NN
T I T
o < = 100 100
| | |
oo o U R o i of T < e
&r [ TonN® Tl _
L AR S - U
=T neo HoMAE o3
_”__|o|~ Iom | T ol If il =l on
L9 = o __ 3 1+ ol
By FgcRis_zd wg
O K = N = . KV=n~N __ N = >
| __ TSSmWRm-Ms =
o 2R = "4 spwiE |T®
Kigmdl  o=x_glpm = s U0 Ru
o 28, ™Iy = M 0 K
&, Xy W g I+ uy
Mﬂmm__%ﬂa_.ml ._lero:_o K 10
EEWWMUE%:EE%WEU r/o_n_.
0 of dn 2 o oo r &M of Ol o w0 T oo
| | | |
= I o o
N = —_ —
%Momo_%ﬂ%m_._mmo T _KHEK
I T owpTER HogmE
i el o+ = ol
= R0 W0 ol — = R0 W0 ol oV

187 -



ok

KJ

)

A A0

pRaig=«PN

HE=S

x~
=

Ho
00

ak

<J

3J

oJ
<
o
<+
211

Jo

O =W MRO &Mt Z2H=st

P

D
Ho
00

fall
g
A
K1

o)
ulo
1o

=
Ul

4A

X

2l MRO &

0

AISH Al

AN, 2

ni

s}
RO

MHr
Bl

H

Jjo

|
=

KA

—_

)

Ju
0%

S
il

pom

K

o)

ok
ol

<H 4-10> MRO &t gtd

o Lo s
— " 0wl ot ot i} s
KK fomply = R
I+ K IR <]
w0 - - - -
tm| ®OF O g0 ) OF aF - | ok o- I+ I- Ik
A = 0 | T OF o Ho I
R MR~ <! T~ ERIE H r
I H % 3 i o
Ul i S R K
Y - oy o o a
T K| @z < Ulo A 3
ok o X0 N T
L q= oo XU o\ —
< K =~ X = = ujo
N i — ~N K
o 3 W+ X ok -
S M — al 5H 0 R
= LoE oLEr TR 10
K 10l ol ol IH E Lo H < =
i Wo| g | HIF DH = ® 2
£ i _ o 1 = ® &
s ok oo WT 4 N 750 H] % ol ..M_. W Hig
| SR ) % 10 A m R s I
= © ol _._._|_. i Wo| W@ o Mkl 70 K = o Y _.A|.+ 0 o
_ L W_ g M ow [ X W |THE k= R
 mr® | Yh ez 2| T¥®m Z% Lyl ROR
m._m_”_| Moo :|,_Aro 3| X o _I_Tmﬂl ﬂe._._: D%Uu
I+ K a0 41 K - - _ K= o3I EL ST or BN N
=0 | 00 | T RO R et B B = BT v o &K T o 1F
g o] o K T <t — o Tl K] - <] o iof .
< o R0 — R < <| oo | HI = o T wmmH
Sn TR oo | R = p il K o ol X =_ _
IRDH I mH By oy [FBup Y=gy XM g
TRIRY ks Cwm R | sIglrwy THE SUK
KRN Mol DO K T Em R RST FHI
W uw| ki 0, K ,| KU |70 e ol 4 KO RO .«
| | | | | | | | | | |
of] <0 of] K of! <0
3 K 3 oF 3 K
K KO <M K 3 RO
o | < < U < __o__

188 -



Lt (FEEE 4-2) MRO X 2
O =l MRO

!

P

X

Al

(93]
=

MRO

ol
0J

=

o]

il

ol
ulo

<

s

i
Kl

30
OH

28

Iz
=

=10

—/

=1

XA 2l

=
S

. S
=

Ho
00

ol

Jij

r
B

2 22=0 U

il
=

ol

-

Al

Ju
|l

0
i

- =He MRO

cl It

b

i
—

HAA - =018 S

) 0

=

=t XZ

=
=)

F

. =gl
T

o MAH 22 -

Bl X+

x~
(=)

[0
00

0

ok
i

O =W MRO ZHMe 82F =83

S MAA 2el -

2|

=

bl X+

g8= IT

O =Ue

fHZE =242

EZHMAL

ol
=<

A AE

JJ
I
o
RD

Kl
i

o
Mo

- dil=2 X2t

ol
RO
<
0
oD

OF
[0

TH
%0

ol
~J

]
Mo

ELl

U
RO

M0
00

K0

)
ol

ok
i
ol

pom

K

K

<l

T
%0

0

1o
ol

—_

</

&0
[0
00

ol
El]
Kk

-
RO

Az =55 fot¢ JI

o
J)

70

O]

<l
_uu_
o)
=
ol
ur

El

D
0o
KJ
3D
<
Kk
OF
Ho
00

o)

akK

H

i

Ik
%0

i

]

C+C}
oo

HOl A

|2

2
!

—

[m}

=H Jts Al

F

g
e}

=

o

t

=J| MRO SH <

- MRO S

o

C+C}
o

E2)0I A
2 &

O SAHAXNZS

0
o

un

ol
ok

m:
[0
00

9]

L

ol
il
<l

H
K0
0

140

&1
<J

%0
[0
00

M

=)

MBIA HE

St
=

1o

0

J!
o)
Bl

[s)
i

S=A

dl =2t

gd= Flote

ol
—

Ot

K&

Ulo

H
inf0

ct2l ol 2l

IT

HAMBIA MHE £ =L &l

=
=)

189 -



il00
10
i

SALS|

b

o

S

1
o

E

o ol

oq
=]

o
71z dEH

A
(i)

) ME
al

=

o

flofLt

)

HE Ml

- = HH| M H/ e Z0kH of
HA A

=
o=

2

AL
ool E

_|

(]

4
4
=

2hH
;_<O

il
al

0
o
Hu Mo~ gl

Atz A

o
T E

o

- dH| tfwd, FH[Z[EX=(AD, SB
=

- 71280 AH M3

- = 2 MRO

— H=

= 34

At =X}

Mo
Mo

Hl

s

7

tjo

Hio
1+

0

|

=

]

M|~ x|

b

=

S

==
S

urn
o

Mu| A |
- MR Hu|AEA 5 oy

[

[

St

°

ofl

o0

N

fof
Nl

fad

5
1

=1
=)

Ho|X| &3 ME[A A

i

MRO Z|=

A

Al A sl

=
S

H
ok

oD

RO

J
Ho
00

1>2 i

IT
el

i H22E 212 <&

[s]

Al

iy
o0

ol
OH

OF

Rr
<0
RO

Rr

)
©
s

10
JlJ

e

Xl

of

3

7H

glob K
oy 0 OF
mu 0 <k
2y
or 31 o1
R 3
$FOF X
A <k <

51

©:

Hp2

o)
7ts WX

olo
n

=]

£
)

g

ol

=24

700

st (3

or= yx

olo
~U

E]

E
1o

H

ot H2ZA =W MRO M2l 23
4-12>

i1
a

<

oF
ol
3
o OF
o
o=
o I

Lol

=T

Al SR YR

!

~

700
OH

Mo
00

ml

&
o

=

=
0

I

O T

ok
pall
0J
Ho

700

o

Slooa
St A
SO

270 utg

o+

04
[\

N
ok

LH
oF

Mo

700

K

HA-H

8

—

=700l tHe

o

=

N
{0

I}

ol-

él-—g—7|

t=}

| 2t

A

_I

X
fhi

|

o
—

b

we &

S ofl

k=2

M2Z=H 16

ra =]
J

st

3l
7o
oF
ofn

ol
o

]

o_.._

190 -




Jlo

D
<

s

iy
Kl

=

X~
=

! MRO &M2 &84 U=s

o

&0
i0)
oF

ol
K]
ol
ol
<J

R0
Ho
00
oh
0l

-
1o

=
0H

o

ol
oK

nl
<+

K]

i0J
or

Al

o
O =W MRO &X|

dl

ps

o
=

- MRO

AN 22 -

2

RO

0D

o

=W MRO ZHl
O =W MRO X2 o+F

M, 2 MRO X2l AHZH

XSO
[ =t

FNELZ X

AL
e

Al

KO

J
Ho
00

o

H
s

K0

=

ol

RO

__/Au_u\

0
04
Al

ok

oD

oI
ur

o

Hg
0

D
Ho
00

It
Hef 10% E&EIF 2=

ok

KJ

o

J
Ho
00

o
m]

e

pu]
110

ol
al

<J

&0
Ho
00

O

otH

Ml 2l

= MIHIE

e

Hel OEM22 X

tLE, OIS @

o

70

<+

<
o
I+

o
180

Ul0
Ao

~

00
@)

Jl=0122 <elttetol

3 3tE

cle IS, EXel, 1

<
o

O

@

A

ol

<

J
o

<+

ioll
H
o

110
[
K0

-

AWM= Al

=2
=

Hel MRO
0 ACH, =U NFE MRS 220UAME 0ld

0

22 59

Al
S

O MetA

[0

A8 £t

st

00
ot
E
10
oF)

i
=
o)l
Kk

7=0ot0 &

I A E

30
OH
Ho

M das fet FlA4

R0

o]
ny

sSE =U=tot)l

= Yl

AL

(HO

O MRO

o0
od
Ell

Al

ol
RI
nr
Rl

0

Ulo

00
iojl

- dole s

tOI ZHIAIE

o

o
5

H2I(JAL - ANA, Bombardier - COMAQ)0lA= EHIAIE

0

HALE

oL, 1 SRt Ms

~
50
o0

&)
[0
00

D

lo

T
il

0
o

il
Mo
00
K

e

KO

KF

00
iojl

(HO
Rl

ak

X
(=)

Ol o= A4 -

=
-/

I

Jb 2Ot KbMl =

H

ol

EXIEH AlE

[[e]
od

JIG0A D01 AHLE 2

<4
Ko

O

191 -



o~ Moo o <+ Ho Ul0 =
I % gl K0 o = [ = il
< ol M0 - . = : T -
M w3 W ol 0l M Q KO
o . — — ol . |
& 100 7o) K < 1l ok o > o e
= oT 1C ol 00 lx 0} M_V K = )
IF {0 = < "o =) ~ 3 m o m
w oA ic ok [0 o O m - W
g XU H i %0 = S o -
L S | : o g RO S
- K0 o~ < K KY
110 oS L oJ or © T = o ~ K .
M zp 33 W0 ol = 1w 0 £ " a8 n i ~
Doy 08 T < < ™ ) 5 FEm _
K0 6 m o o) = U 31 = = s = _
o LA _ o H < MW NI = Edl o I ooy < B =
* 7 U ﬂnw or = e - 1O _I_n_ =0 Luo < orJ mm_”_ _.AO — .AE ﬂ.AI =
W K K Mmoo = AR _, e 0 T = = - =
= = H.-M._ ol ol o0 oF 5 0 K0 ok K < —= D KJ S 5
<~ _®W Ao =M sS oW o - il = ~ B0 o 3K :
of B o g T =1 X = RW g = @ M B og M w0
[l e 1o = o T [0 o o] - < o
w0 BWUS gl = ® o GO, o Ag L
TR = ) " RET _M H 3 K Mow R R o= o __@Tﬂ . w.__ E_ i wulu
psal Wy FOLAd wn N BRsIWm RETam
T .8 < A g o gyt RS2 D g W
E_E?%_Mi?:u o:_:o_eﬁ Gl WE?H%%&DMO__&EV o< o
- = T - — I~ = —_ = T -— n . ™ -
<~ _R2Z ' B Pa®gx soga <MD gm0 -
K{ ol w KO o7 10 ol < o0 K 5 3 R o= = [0 5@ o o Ju.uz__ = - TN
D s DU T RO o) = W 5 = W 20 ~ X oK SRR ]
0= 2t ¥ Fhax 5o 3 g W = ok 1l =
¢ O ZwRF Bpmdsl Magyfe s Fl s pia
= T oo O g =) 0 o ol Kk = wo oH o = £ < m y HO M T ol M T
o) XU KO W= X = _ - O 4 = 0o ol & o A o o= N -
C o aom RIS W _ WA < I ®BW R g MR
- = o ﬂmw:_oﬂWAc_oDE:_oa_.Dyg_.mea_.MAI:ﬁ)Wm..
hEmmome mpsz YRR I mg e alag =
— PR— - —_ ™ - - _|J —_—
swrEpserweadgraomanr g Wys2zsPomaomd T o
oMW M R0 MWK S Ood S @ s D e 8 Ewowm w Lok
O O O 1 D O O O O D O 1 1 1 1 O 1 1 1 O 1 1

H o
47T

11CH &l

=
S

2800H, S =HEO 9
192 -

=
S

156

=
o

S(

H

|.

I X
(=]

gl
=<

aS|
=



o

0l MRO =JI91E5SE

ol S

B I
TS

O

%

KIO
oJ
00

ok

10

i

ol
il
<l

Ko

ol

m
Ho
00

H

[0
00

1o

1o
ol

&0
™
[0
00

-

30
U

=

@) JIthE

RO

H
or

o)

ok

ol
__ot

JEXI MRO &

Ho
00

©)

o

)
2

oy

;
]

ol
ol

—_

<]

%0
Ho
00

H =W MRO ZHel St

1o

t

&t

ol
b0
ok

W
0
il
Ky

Kl
ol
RO

Hho
I+

=
ol
<

Ko

0
<
N0

_

o]
oD
X0
OF

-

oll
E

=

ol

RO
i
o+

<1

=<
="

3

i0J
oD
RM

I

d|

I H| Ol

=
<]
n0
<

I

kA

O U3Zs

Al
R0

il

all

o
I

fa)
RO
K0

Ho
0

2!

ak

KJ

3J
UK
o

ol

~

S
Rl
0
R0

=
Al
o
<F
i ™
1| ST

O X

oI At

ol
<]
Kl

|,

b

tO, A

[m;

=cl EHAM=E

= I
TS

O

R0
HiD

& Aok O

fSs=HAL

sz gl

R 220kl A

OF 2tHIJI

i 2atE

L
et i

o =

OF
[0

o]
Rr

=
od

ol
l0

of

N,

ol
&1
<J
Kl

193 -



‘23

‘22

‘21

)

‘19

od
‘18

‘17

‘16

‘15

‘14
]

vy - - o < |80 o
110} =1 M — | K _ oK O“_O pi __AI| — __AI|
_ 05 | T [ o oo | — 0K K
A E A I 1 NI Ne K FE B s 2R |exle |TE |4 i
o, - ol | oF of0 olo KO = T o | T B o = | 80 == |KF o | =
- g ol KiT | Ar = oLoL. oF oy = = | =k L [ - ™~ ()]= | T | =< - T
S 2| ol o = 0 21| & || |t RO | H_ T2 o R o | =
IS0 SR @Ko KK NHE T | ﬁ_ﬁ S S R EN A h TR _Wim| K| F o
EE (&R | Q% ||| 5 Qi B R0m R ol < ST S Y Al L R R R
L R e e A e = L mn e | 300 T LR | D= Ty |y _mﬁE RN
o a. (u] T T T | = =~ |—= | ™~ o | — = _ = - | =
R 315 [ ST [ Hor W0 |27 N2 [HIR oo | wel DL |2 o | £O |Gy | XTSI E U0
k7 | oD | B A | 5T ™ | ke | wlg [0 | K| 0 | 3T | g | Sy | EKo | o | WO or || O
ClaREF Y |RIT Zeuma <R g ) O g i Ry e B E|RY S0 50| 5| e B e
Pl |~ |of | oo | B EENNE | @ngs o | GF | SRR L T [ | R Ry ot | o | o | | | | 2| X
- 0| — |y | T = | o0 | & | S RIRE S | = =0y i | = | = Ol | 22100 2 B | —— | ok — | L RUN | BIRD | o | o2 | o | B | K|S
A | SN | HE n < | Op A1 KR O RIRIEH O | ol - | Tof - < |DRmr N T — |MIT | N = [ H0 ~ RKO| 3D | B8l | <
SO | T o | o | R | D RO O | uginkRa R | RITy | RID o (o Ruko| @ | Moo | s (ko o 3E | =0 mon | | 2 | T K | T
o |3l | |00 | &0 %0 |0l [Tl Mo+« - Y[R - - - - |RTKRTEOMD | |3)0d| S | W00 | OF KK | BUKO | RO | 500 | MES | mrulo | <F | Sop | %0 |0 | ol | 0
_|_|_ - — bt Kl
O_x_._. Kir = N oo ol K u.__.o _ = =
et |t | L ® g3 i m“u-_m B s ar @ R | L 5
=x0 | T | ke S0 <0 AW ool it Moy | B | ol | g oF
Mo I 3E | kT T Kz oY >N u O | B | Dy | KT
T ROl il narl N3 el 30 P Q o DMH o AT 2
ol K ol K ST h m s K o | -
iy ° o = -
T o P T o T T N P T P
- - — oV i i\ ™ ™ ™ < < <

194 -



(&) ]
0
09k
OH
0
=
>

©)

O

I (MRO) €M EJ=tM BAM

A2 HRO RAMIE Atoh D8I =E I 2021, A *STAR SERCO &3
A0 2 & UASO0l AIIE=E= 19990l A+ STARE S Eotl) AGHI 20
SERCE #=6t1, 32 X9 =2 R&D §X, et 25, AN SHAH
e S SotH 23T Ms 430z LA,

SSEHI(MRO) Jl= JHES 20tE & A2 Ml&E 22 WY Wil ARE.
2 ESFEHI(MRO) &L Dz €S 26tK JIE FHDIs2 &3FH
AHE St 0= LA

Sl JI=HL2 U2 M0l 2ARE2Z HE X2 St H2Xo EX
o 28

SZFHIR&DAZAEHE XAH & B3RS 228 XALZ 2=d6t0 EHJI=
Hge FRo XNALSZ LSl EIEE.

XL Z(Engine component) ZHIJl= & AIZEH g . 3742 &

Engine test cell AIAE JHE : 5004 &
JIMl(Airframe) EHIJI= 2 AEEHl JHY : 262 &
Landing gear % Hydraulic system &H[J|= & : 1804 &

SSENES 4l E AIEEE Y 130 &

L5 XL Z(Engine component) FHIJ|= HEW L/G L Hyd system HH]
Il Hge d8 ARBHC, “&3FUIDl= Y J1&7(2011. 05, = EHLR)
DHHIOA &2 S8 HAHY 202 &9 A=Y FEE.

2

&7 ey

=U JI=2 ==2 €3JIMEEl 20lA 90% ==0 0121 ULB, ItE
22 Z0l= A& 202 68% =FT22 ZAEAS. 0l SSAHUM JIMSE
BIDEX +=&5t0 AN J==20] di= =222 2450 A2 HAHEI0
SJEGt] UM &2 J=+=2=2 HItE
=A% == UNZ0FiA 539

F oLt JIMet
PMA (Parts Manufacturer Approval)= Jl=2 122 LIEHY. PMAZS
0

JlEe 20 BREHD USLH HERS ASES LOLOF G 20,

- 195 -



3 W |sFE

——7|5 2%

100

90

Engine Component PMA Part

Airframe

P

J

g

AX
T

A
=

<3g 5-1> 34 DI
el Ui 718 HFE A, 20114

25

A0

i
<

L Jl=

ir

= OF

=1 JIA

100

Bl, PTF JHZ, Cabin JHZ, IFE OH

=
=8

=P

S
S

ZO0t=

1A

Il

|.

AHOIL A

o0

|
[

M el

= 010 =

= OFOIl A

RO

ol
KK

OF

O =UW JIA

K
<

o

31 JId 20 =W Jl= &t

§>|_

5-1>

<H

ur | our
[ [
o O] O
| =
w | m
_
m.@@‘.@@
X0
Jjo
N
H|lw| ow|w|lw|w|w|w
o
S
N
K
<+
%5335543
N
=y
nr
IEHQIQ%
H_U_/H_/...m.H_._._-H
R e E1R @]
S| SR | ¥
_A_.omnn.WDlXA_lMo

tO0~32AD, OMU~59A), O6~7A),

* TRL (Technology readiness level) &7

@ (7~8%A)

i1-obF vith2-uieh 3-RE 4-rhs—olE ol

el Ui 718 HFE A, 20114

=
(o)

Z1egy 7t

- 196 -



©)

©)

0

ot

MM

gZJ| AANZ0F= Case’®, MEc0lE, Composit®, HIHE X seal HAA, HT
EdIOIE/HIQI, Tube & Duct, Rotating part, Shroud & Duct Segments,
Accessories, Gear shaft, Turbine sleeves =02 MHI=3 &.
PUstetEe2 A& QQHE0| JisotH 23 23 Jlgs2 2= XY HSS
Sofl AlX HHIE s .
2ot 2D|=2 BRot] AU S J|l=2 0IER &Y
<E 5-2> g3J| dx =Z0F W Jl= &It
Il 7le =& | 7l &E Jts4 TRL il
Cases® 3 4 O
oW Eeol= 3 4 ®
Composite & 3 4 @®
Hol&l & Seal 3 5 ®
LPT Blades 4 5 ®
LPC Stator 4 5 O
LPT Honeycomb 4 5 @
HPC Blade 2 4 O OEM SD E+=
FAA DER
HPC Stator 3 5 ® Q5
oA Al 3 4 ®
HT=2{ o] =/ 2l 1 3 O
Tubes&Ducts 2 4 ©
Rotating Parts 3 4 @®
Shrouds&Duct 3 4 O
Gear Shafts 4 5 O
Turbine Sleeves 3 5 O
*=Ul Jl==F, JI=8E8 JIs4d  1-0tF R0, 2-R0, 3-8, 4-=U, 5-0t=F =
* TRL(Technology readiness level)&tHl : O(1~3%3H), ©(4~5EH), O(6~7EH), @(7~8CHH)

E o BEHHIIE N D18 HEE

DM, 20114

197 -



=2 28 20t 2W Jl= == "I}

O &38J] 88 =0= Avionics HS(& &, HIIR, DI, IFE 28), RLHS
(BE, ¥3)|/4eld, Y XK, Reservoir, L/G 2&), HIEXSHE, A2 HS(H
SWE, EFC, HEH X, Fuel nozzle, Fuel level meter, ¥ 28 3), S Al
S(ACM, Cooling turbine, H&HE X, SXBERF), Landing gear, E&=cll0l3
(Slide raft, Lift vest, Oxygen bottle, Fire bottle), Cabin, JIHZI|(AGB),
Dynamic component(Hub, Transmission, Rotor/Blade), Thrust reverser, APU
=0k,

O Avionics &0k= &3&8T HS, &I HS, =Y HS, Landing gear H SO0l
tist Jl=2 ERotD AN 22t 25D U0 28 = US.

<H 5-3> &3)| 28 =0 =U Jl= "ot
=4 7l =& | 7l &= Jt=s4 TRL H| 0
Avionics
=Rl 1 2 @)
A7/ 1 1 O
M7 2 3 ®
IFE 2= 1 1 O
2E 1 2 ©
FLAHE
oz 1 2
EI|/A2lH 3 4 [
Reservoir 3 4 [ )
L/G =& 3 3 ®
HE=ZHS 2 2 ®
HEAE
Hmuy 3 1 ®
EEC 1 1 O
HEEH= 2 2 ®
Fuel Nozzle 1 1 ©
HZEl 3 3 2 @®
aeHa=
ACM 2 1 O
Cooling Turbine 1 1 ©
0f 2t & K| 2 2 @®
Sxwez 3 4 [
Landing Gear 3 3 @®
2 & 2oz 3 3 @®
E}0[ O 4 4 o
H| AR R
Escape Slide 2 1 O
Slide Raft 2 1 O
Life Vest 2 1 © g2 =e=F
Oxygen Bottle 2 1 O Jl2EE s
Fire Bottle 2 1 O
Cabin 2 1 ©
7| AR
AGB 1 1 ©)

- 198 -



oln

oAux

A_'m._

ofl

0|

M

]

™
©|0|0|©
— |~
a b}
£l |5|lel2
S| |2|&|2
Cb.B&e
o| 32|l ElT|IT

=I5
€ cl=|%
© m%u
sl |F|T|e
o =

O(4~5EtH), O6~72), @(7~8EHMH)

© O(1~3EHH),

ZE2IAM, 20114

* TRL(Technology readiness level) &t

=
2!

e D

)
X

il

H (MRO) 7|

~
=

| A*STAR SERC & Atdll2t &M =U &3

O AJtE=

ol

-
110

bnry

[gu]
~

ol

1

3

ioll

o
10

HIE It

SEHIR&DXI &

St
S

29|

%0
Ho
00

o
Ui

=38l

2=l

SIEOA K

_‘i_]
HIE Ol A

ZEotHA

&

R&DAX|

00

<F
oll
K
ol
0
Dk

00

-

ol

uln

00

OZ JItE.

=
o

>

o
PN

<k
ioll
X0

rr

o0
ol

oJ

i
IH

0

by

M

4l Ofl A

&

Al

oy

2

ol

i

ol

9]

|

ol

ol
Rl

J

oll

FXI(NPV, Net Present Value),

X

JU

O HAHIEEAMNA O0lSH

o)

Che

=
=)

°l-HlZHIZ(B/C Ratio), LHF+=2AE(IRR, Internal Rate of Return)

Bl

= 0

£ 0I=8E0H, =2

Heimo

(et
D15

-

o0

MIEXI (NPV, Net Present Value)

A=
I&:l

O

v =S At2lH

A

SXN=2H JItHE= 0Iche

S M IFXI Ol A

ol
ol

Rr

AtZ]

o
00

JN[ES s ]

o

2

Qs

i S0 2

ol

199 -



Ct

=o(1+r)

n

Bt

o (1+7)

n

t

NPV=

Ok
ol
ioll

@

oy

At

Ct = tAlE2 BHA HIE, r

- Bt = tAlE2] ZHA B,

10
<H

O

pug

[m]

Ol

-

Kr

Aok 0 =2

T Ot

1)
<t

~
1o

F

=

ol
o)

Wk

fal
0l

Jb0 20 AL &

fi0

SOA =Mt

S X0t

mJ

ioll

ioll
ol
ioll

o
o
o]
ro
1)
<

St
=2

= 0 OF

=

&2 0

CZRH

ol
[ = Ol

ot

X8 BHAIFI
NE 4 421500

Kk
Wk

I

&
1o
il

=

o

[19F 0

—

S THOEX

A
—

1.

A

=2 S 2
=

2

4

S
ay

ol olE

M2l JbXIOF =8 MOXI2tS Sotettt

ol
ol

B

q

Rl

=
=

}

<

J&

<

cll, 2

(Profitability index)ct
S ItXISl Blez HoF.

HI= 2
0

X~
a

=N

t

o
—

S0l A2 TOE EX
A SIAFZ E O =8 THOEXI(NPV)

SMOLXI ol CH

=
-

ol
X0
ol

3+
Rr

-

20

ol

—_

oJ

Wk
Uk

JHRID

=2
=

gk

tQHOI

g2 FAerez EotE.

HH

X0
ol

<

ol
<

o]

—_

oJ

Wk

==
1o

—_

00
JJ

9]

A= ZE0 UM X

o)

U
7o)

o0

OF

oy

:
ioll

<H

<
i)

gl

™=
=
o

no

Wk

K
]

1
O

oy

g

J|J
o3
<F
ioll
on
K

o]
Rr
o)

oF

ol
o

(1+7r)

t=0

i

o (1+7r

t

Bl 26 8(B/C) =

ol
Bl

| HAHA
Ct=t 9&° HH&E HIS

cC o
-

&)

Bt =t

ol

et ANBEIIE=2 ¥

O BEHIEHIZ0 2

Y]

- 200 -

1:

I 2HIE®B/C) <

o
=



SHIIXI2E SN2 olatkl

Bo| 9|

SAHZ22H JllHdes EME

g

O WE+=4E0|

ol
Ol
oJ
ioll

)

dHMA HIE2 SEMIXIE s&6tH ot

—
—

Ct
0 (1+1)¢

Bt _
(1+r)¢

0

ol
Bl

Rr

.|

tAlE 2] ZA

Bt =

tAlZ 2 3NMA HIE

Ct =

ol
<
Jij

ol
oJ

Wk

ﬂ
[[e}
il
i<
ol
o)

Wk

i

0l
nU

O

I

Ct IHL

H
]
oJ
ol
Kr

1o

Ol At
S0I At

oD

Nl

ol
ol

Wk

pug

[m]

Ol

.

=

T
OHU
oJ
ioll
R

10y

Kto

—_

oJ

Wk
m

il
Ok
oJ
ol
Rr
@

1]
ol
<k
I+

ol
ol

Wk
J

0
il
&l

o

Ol A LH

SXHoF HHel

(IRR) > Al

-
1o

00
Rl
ol
Ok
oJ
ol

-

C

Ol Of ¢

—
—

ot
= UAL2H, AHES 20

O 0l

80

—_

J

TH
%0

i0J

i

C

©Z 0/&0I

0l

=il

02

N

I1e)
or
30

ol

IhsE.

=
=

=APS|
=/

e =

B
7
oK

E

il

0

x
IH
040

ol

=Y

(et

sS40l

SHd EIH|

£de 30K &

O 20lA

Bl

0l

ol
RO
ol

KO

-

nl
nl

%

s ©

ACOR, ARHA

A
N — —

st
=2

;

O OtfchH

K0

—_

)

o)
oF

ol

10

Ab ==

gdx

“OIbIEt

5

A
(=]

A0 A A

=)
sl

s2ojzei

H

A

ol
—

BH Ofl A

(K4

)

ot
iy

b

<+

ol
A=

i0J
E

ol
RO

0l

<H

< = Nﬂu
I-Io ===
e
4 ) & | or X0
RO oF 40 |22 g0 oo <F 0
B e S e e B
| N ~ = 2 IF N
n ._M_u _I_OLHL.H
S wo T wo Kl = K
—_ OF Tl — ol ot
S.r ] ol 1o —
B ol UE o iEl N T
ST 00| M KMo
I3 _
= T o
KH R J)0 o
[ —— o — N
_/_H./H._H_._.l _/O_II_O.H
s Rl o a®s
20 |0 BN ~| Hr N o
ClmaXw|l | E
_orho il B
= 3 o = - [
o ooy 1 S| — =
Ry Hl T R
L uzgo:n ol == R
S R
T KWW |o <X| < W R
o o — =
ud D Al Al
N W ) [
_ ol
] = o
gl NS gl O
.| TLo5a &
0 B < |/_.( I =
[e] ==

<H

- 201 -



2, 720t

O

tot

[s=}

7

X2

HAIHEC

o
=

P

A

o

=2
=]

10l

ol o
= =

Mot =#®

1)
<

O

s

O

—_

oJ

7o)
ol
Ho
0l

Ar

nlJ

= HIE22 Xclot=Jtol et gtol &

cC
4

ol
=

Y

00

0l

Bl

0l
RO

KO
J)

0l0
o3

RO
ol
J

()}

(o)}

H
</

J
OF
10

ol

At

0l
HH

| AL
O WetA g=88I0I= HE2 FME E40AM= 0

110

ar

ol
RO
ol

-

KO

ol
M)
bl
10
xr
I

o]
<0

70

IH

ol

/&

dedot, =& I, bl

Jl2 &H

He 24
e =

2
[=}

Lt

o —d

EH/‘\I- A|.%49_| P O|

M
~

g %0 A MRO &I

ted 2

[l

2 A

ZAH|A(MRO) B X

00

1 &2 MRO ZHIt S4E =

I9)
0

Ik
%0

ol

ol
ol

AL A
Al

=
—

t

O =2 ¢HHlME 2

MRO & HIJt MRO =& X

H2

ol
ol

-

<0

ol
X
[

70

T

MElA

=
=

= JHEstH MRO

!

—_

nJ

-

0

i
I

MRO

[ —
[

Gf [t 20159 26 (20149 &

0l

IR L,

i
101

o
T

A0l Al 30 DEXI(KDI ©172) Of

L=
—

JI2k2 5

0l XI&&E=

=
=2

= OH

7

= u
E—

OH

=

)

O

00

il
R0

o]
)

OF

Al

ioll
%0

J

A2
—_=

MRO Jl= Kol HE Al

A20A =

o =

E
9)
KJ
KF
oI
ol
iy

)

<l

e
9

08z
| 8% 20 Ol&EEH EIFADILL ME=

=
=

J| Life Cycle

ol
H
1]
m
Ho
00

I=VYe)
= —

]
0}
al

1o
o
ol
oll

ol

~ilo

O Ielth =mWol MRO A H]

M
0l

e

del=
(HEZMI2HCE 10822

t, 2010 MRO

5
MRO && EXHIt MHIA & R R&D AtE S

&t

i

a
=

J
19)

K

o

)

o

ol
B0

i
0

Ho
00

0

o0
R
Rr

=
Ju

Ok
oJ
ioll

0

45| 2HE

PSS
=

(Opportunity Cost)S

2HI=

Nl A=2 Dl

=
[—

HAd

o

NE CE Il

O AtEZ

B T OFXI (NPV) 2}

A
[

[l

2 Oll A~ 0l e E

e

IR

(Discount Rate)Z A, &F

- 202 -



RO

<J
ol

=Y

O

R0
<
ol

Y]

ioll

b SOIA

JIEHA HlEge 23R

00
o3
<F
!
)
I

Ol

ol

0l

St &

ol o8t ¢l

e
=)

Hel MRO MHIA X

0

OlLt

O MRO EHDI==Z2

4

=4

—
—

P

A& 2l0I5

—
—

C
s

o

=0l &

o
I

&, 2l SI1et I

CH

o

By

485t

HA

0

Kl
od

-

n

J
76}
00
Rr

ol

2t

A= 2

0

ALO1Sl =0l CH

3EHAHIC
t2 0@ 20l

HOF GtH, Ol=

A

It ==l

A4 GHOH

gFA
=

o

- MITEHA

un

RO
KIr
o
0

ol
ol
Bl

Ok
ol

Jo

RO
KIr

B
or
00
ol
N

70
KF

4010

I
[y

e
molg 2y

- MI2EH -
- MIBEHH

HIE|

10y
ol

Al
)
RO
KIr

Ok

—_

aJ

)

HE =H21 0 OF

o

oy

ok
0l

O = A0lAS

MRO &t

2 ot=

HoA S0t X

£ MRO g

&
XA MRO MHIAZE HMEBot= ALSOH

oy
o
IH

m
R0

o)
0

Y]

io)

oJ

Ol

8=, = HFHLAEE

9]

00
0
<

Ol

ol

2= AMHIAE IUHUA

H 2l 0l A

|
O MRO

-0

Of et Edots == S

MRO AHIA=

b

Of =UHUIA HSE

gt
=

[ o
==

o
I

&2

=202 JIM =&, 2

0
—

=S
[—

10l A KIS ot

Hd=S

ol
(@)
4
%0
Hio
Ik
o

b
- JIA

ot FsC&

S AL 0l

00
780

C
M

5|

m;

ol
=

: LCC, € ¢

. FSC,
A2l C, D check, && L&

: FSC(Full Service Carriers

&l

=
S

ot LCC

SAH 0Ol

00

=
S

H

ot AtE), LCC(Low Cost Carriers

ol
s

o0

[0
00

: FSC, LCC ¥ o2

u

ddl

RO
Ki0

KJ

3l

tfo
i/

S0, JIIAS, JIEH(AMEHC

F

J|(Thrust Reverse),
H =) =W FSC, LCC

O MRO HEZZHMOUAM XS

W

[w]

[0
00

3

=
=&

MRO AMHlA= &M MRO MHIAJE It

i
[

P

o

ol
<0

FSC, LCCOt H

i
[

g @)

o
I

off

MRO &M 2l Marketing & =0l

&=

=0l ot

4 J|
(G, B737 JI1Z22 LCCY =2 7|

S
(i

=S
[y —

O MRO AMHIA DI

e

2 200 JIBEL=Z

S

)

=
=]

=
=]

ot =

ct
o

- 203 -



R0
K-

o]
ol
Bl

OtAIOHLIEE B 1, LCC & M(CHEH&t S Al

—

Lo
=<

A

O MRO AMHI

Ju

223

213

157

192

Mo

=e—OtA|OFL}E
—e—r5C T

150

—e—1cC MK

2013

46
SASl JIA &l

71
32
2012

70
28
2011

68
26
2010

13
2009

63

2008
&M MRO X H Ot

100
50
- FSC :

A EH DS

Ho
100
00

I.

- LCC : M4l

0

A2 ol FSC, LCC ZL &t

£ MRO Al

=)

o0
H

S
I
LA
(@)
e

KO
iy

-
oll

BFSC MLCC = 3H9|

500

]

KO
K+

Bl

[}
[

<" 5-3> JIdl S3Hl 2

- 204 -



RO
K+

=
o

il

)
I
ofu

Kl

3

=
=

MRO Jl£ ¥ Test bed -

KJ

)

0l
o

KJ

3J

(=)
=.

H MHIAS Gt O

0

LOil CH

- 82 MRO &H

Aot MRO AMHIAE &XZ

JU

& ot

(H0

Hl <t

0K

H HE

22

H 32 JHE DJ[2t0l

0

== 9
_= T

=N Test bed F

~
1K
0l
o

KJ

3l

lo-

IO OH

BFSC mLCC = 3|9

17

16

5,000
4,500
4,000
3,500

I 3,000

2,500

il 2000

500

1,500
1,000

KO
K

)
0H

18 19 20 21 22 23 24 25
EFSC mLCC

i

"16

1,200

1,000
= 300

o =0

200

K+

Olt4, oiibl

| g

(==}

SI10i

N
=S

=,

o
- 205 -



BIAGHA OIROUXIDI 20 =L FSC, LCCOt LHAH0IOY, ool &S AtE Mg,
o2l &Z2Als &2 23 HUlIE ol =22 JtA o2l &3J| HHIMHIAS
20|0l= HISEH0I0, B8t B2B82 M= 0IE06HA 2= X2 &
fEHH= o2 CUSEM, SSIHHEAMZRH 285 22, OEM HH S 1
ot =S [ 3¥8=2H MROAHIADL Jtsgt 222 =&,
pol &3
MRO AtS0l HE S =F
SEAU2 82 MRO M2 HEHS BULZ =g Ol &M AMBIAE &
A Roff oflel2 E£= B LMol Ot2Addct=s S UAHE s
FEol = JIH EHE S5 + AXHE HEY + 22 ol Y&
7,000
6,000 ==
5,000 —
E | |
I 4,000
E 3,000
= 2000 N
1,000 I
'16 ‘17 '18 '19 '20 st ‘22 '23 '24
=|H S9y mATFYH =EEHE|
<J8 5-6> MRO At #< =F
AlLtel28 B9 =F
A0 =8 B2 JIE FSC JIMEBI(C, D check), A& EH|, SSEHHIE
HEgoty, LCCS2 €% 2&3dl & iAeSA JIA, HXUHHIE Eest
ooz F=HsIUS
=L AIHE D JAX = 82 MRO AES SZAS2 2F =2 U=
OFOIl 2t 60%~100%tKl LHEFE H0I2Z2 012 AlUelE 240t BdsS
(¢l =8 Hos SEA W=2=2 otl), S2H/H2H ALl
2 P4
F¥e Hos sEAANUCI2 2)2 ot EHHl == AE =F8 S22 1)
250l HIZR(ALRIR 1), SBRAIURIR 322 TSl 20| =XoIUS

- 206 -



5-5> Alltele

=

<

bm
)_uI w i
|_x A om L
ﬂ 00 T = Ay o ol
q > 5 o :
- _ al il R 01 R = =
D h D s T
53 70 W m z ) ~ <l <t AME i)
_ - ™ n) ~ y
81583 = o “ = i 0 T - o =
78818 = R . ) = = o T
oF e} L e 1o o o o Ujo
o % <~ - - ”l-ﬂun_ e = A_ __o._ 4u|UO - O(_l\
N 23 m_.u, iy ol i) N a — o K .Xrg = %
& 2288 RO o o3 ¥ _ Wy % K-
%46%67 ; ~ W R i - X H - 5
N ™ W-M_\ M:l._ _x_._= _@J E m._ OI ._u.nﬁ_y TA/ 1o _u_._ Q_D — m_. ._l_._ m
5 8 8 ! KKl 0l 2R S [0 = = K A e}
5384 2= s TR =35 D W G
SRRk 2 w Y S 5 I B et £
: = K Uy o & . Koo R o. i - 5
5885 w ® wk < ¥ 5 5 Aw o e L
318125 ~ SN RE m%;w__|mM9 GO =5 W
& @ N __%_%T wo_z_mw NﬂTozo_%mﬂ_Hmﬁ 20 o ﬁw T
N gy Y S 2 oD ® o RO KD o1 o0 4 = oM = ol ol Y K
Si SR < 9 RO <+ H am W ok = = J_A m = omm = Kk W e #oo
N = ) = O K ozr = o 8 Bl = — o <o
S8 Q. < %0 M IF K < D ) = v X0 <k s Kk o D o
S <= ™ - 0 o 0~ NUNES K1 S = 0 o S 1 T %0
I > w — —_
: S muTnmrm__o = 0 o____Rxm_A&o_Am_o_u.% zooo%
© g B | & RO [ S oF ROy, W o = ) s % 00 = H & <]
— - — Y _|ro Y = == = = 0
i 58 ijc,_ocz, HA__MM%RD___A:O ﬂ@#M.:tMﬁ
©l e 3 3 — I+ WO o o= . & S oo Ju Y °
S 3 9 ol N D Y s z oy ) e KH
© S D 3|wl_mm_;o__g zao_i_&a .._A:M.m:moumﬁuRH_
< RS Qwoiwﬂo;,ww glm&:mm?mw mﬁHXTm__pon_M_
SRR axlg_xquu = %mﬁérxoura m___%x_o
SRR um___m__%.. a2 ODAaa_%%Aig_ _
= N = 3 .. <« ol = =} 05 o0 K H = OH I
< Ql — . 1os) _.Ao = = R “c_l O._ \ O
25 BN of moM_omuc_oM . O
Al — &~ _JO \
o & o o o < S o _
= ™ Q fau) o ) W D @) ©
- M of | of 55 = = T O
of | o oo <z =< @)
e o T3 =< @)
+ T M T < O O
<

- 207 -



<# 5-6> MRO &8 &=

Class "16 17 18 19 20 21 22 '23 24 25

kel $55 | $57 $58 | $60 $62 | $64| 66| $68 §70 | $72

TAT 6.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5

T 0 JdEL 2016 559 HE AASte] Wid 3% FUFE Abgst

2% SHol et elAddle UEA =&, 3/4% CHAI X 2tE A el It
Jl=d s40l et +=otd Cis 3.
<H 5-7> MRO QIZiH| &= S

w9 ol
OverTime | Annual Welfarg Employ . Total
Class Salary(A) Cost Salary | Expendit. Cost Ratio Ratio

(B) (A+B) (C) (A+B+C)

High 1.20 0.18 1.38 0.41 1.79 10% 1.7%
jl,;_,: Medium 0.70 0.1 0.81 0.24 1.05 30% 5.0%
Support 0.35 0.05 0.40 0.12 0.52 60% 10.0%
High 0.50 0.08 0.58 0.17 0.75 10% 8.3%
:;! Medium 0.40 0.06 0.46 0.14 0.60 30% | 25.0%
Support 0.30 0.05 0.35 0.10 0.45 60% | 50.0%

H2t =2@0iE)S Lde AlLielE8 28| &=

2,500

2,000

1,000

500

16 '17 '18 19 '20 '21 '22 ‘23 ‘24 '25

EALIZ[21 EALZ|22 mALZ|23 EA|LZ| 24

<3dg 5-7> olAdl FF

MRO MHIA THZEHI &=

HEFY|, BT, HaS vgs BEILY WRH =F
WEHE AILIZIQ B2 20163 37-39A20R EHCW, WEHS JIFOR &
E512S. 2025101 240~2,940% 20| AQEE A0 =X

- 208 -



<HE 5-8> MEHl &4& FH oI}
EE I
25 EEZ S (MH) Mol | 23 BR(MH) | HBH(EF)
5738 | C Check 6,196 73,500 3,240 29,500
D Check 13,226 100,200
5777 | C Check 18,010 163,750
D Check 42,263 254,000

SA =4l

HOZ 9f 1,500AR0IHH(=IHXNI&E BIE E

= o
AFITHR] EX JHR)

)
S
R
G1
m
2
o

dHs A=0 Wt O
SS02 20,000 sq feet HEAl HEY 123892247t 225 22 LIEIWS.

il
o
0K
g 2
e
0}
mn
—
=
%
[x¢)
N
b
o
0
10
=
=2
x
M
|
o
Im

<H 5-9> g3J| &8H A=FHIE

Cost Estimate % of Total Cost Per square feet Cost

Total $92.62 $1,852,500

Contractor Fees

(GC,Overhead,Profit) 25% $23.16 $463,100
Architectural Fees 7% $8.10 $162,100
Total Building Cost $123.89 $2,477,700

A% : US National Average costs, 2013 RSMeans cost data

(http://www.reedconstructiondata.com)

Eap=iul
MRO &l & AHlA 230 AR2EH=E 2cHELz2 @2t 2EHI= MRO Al
A HE==0t &X JHEHH0 JI=otH &=
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HE =3 2D
<E 5-10> HI&FZF ZI(AlLt2I2 1)
@9l ¢ ol
olzte] | mMEs | SxEME | axo | 2ou | A
5]
20144 452 408 - 860
20154 385 - 385
2016 206 37 41 24 308
20174 220 38 26 284
20184 248 46 29 324
20194 305 117 42 464
2020 379 130 51 560
20214 451 108 56 615
20224 535 149 68 752
2023 741 187 93 1,021
20244 809 215 102 1,126
20254 890 240 113 1,243
<E 5-11> HIBXE ZBAIURIL 2)
el : ol

sletsl | mmel | exzasl | ST | sesl | o# A
20144 - - 452 408 - 860
20154 - - 385 - 385
20164 206 37 1,365 22 1,632
20174 220 38 936 23 1,220
2018 248 46 1,296 26 1,620
20194 472 625 110 1,207
2020 620 818 144 1,582
20214 654 864 152 1,671
20224 858 1,125 198 2,181
2023 1,106 1,426 253 2,785
20244 1,200 1,541 274 3,015
20254 1,336 1,707 304 3,347
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<H 512> HI2x3

ZuH(AlLtel2

el ol
olel | mMEel | BxzMel | oo | o s A
24|
20144 - - 452 408 - 860
20154 - - 1,117 385 - 1,502
20164 206 37 1,365 24 1,632
20174 220 38 936 26 1,220
20184 248 53 1,296 30 1,627
20194 640 847 149 1,636
2020 793 1,047 184 2,024
20214 943 1,246 219 2,409
20224 1,115 1,462 258 2,835
20234 1,529 1,971 350 3,849
20244 1,663 2,135 380 4178
20254 1,827 2,334 416 4577
<E 5-13> HIB=E 2BHAIL2IR 4)
wel o
oldsl | mMEH | BEx=ME | oot | ooy &
S|
20144 452 408 - 860
20154 1,117 385 - 1,502
20164 221 39 1,365 26 1,651
20174 243 42 936 29 1,250
20184 281 60 1,296 34 1,671
20194 826 1,094 192 2,112
20204 984 1,298 228 2510
20214 1,174 1,551 272 2,997
2022 1,377 1,806 318 3,502
20234 1,928 2,486 441 4856
20244 2,096 2,690 479 5,265
20254 2,300 2,940 524 5,764
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<E 5-14> AlU2|2¥ HI8 =3

e o

ALt 21 ALtz 22 AlLtel 23 ALtz 24
2016 860 860 860 860
2017 385 385 1,502 1,502
20164 308 1,632 1,632 1,651
20174 284 1,220 1,220 1,250
20184 324 1,620 1,627 1,671
20194 464 1,207 1,636 2,112
20201 560 1,582 2,024 2,510
20214 615 1,671 2,409 2,997
20224 752 2,181 2,835 3,502
20234 1,021 2,785 3,849 4,856
20244 1,126 3,015 4178 5,265
20254 1,243 3,347 4,577 5,764

Hol {2 2
O Bo =8 20 9 HIE =8 ZUE 2946H 02 28
<H 5-15> HI8EHS £=F ZI(AlILI2IL 1)
w04l

e R, el = = 87t =3gsE

£ = chid =

2014\ 860 -860 860 860 860

20154 385 -385 -1,245 -362 -1,222

2016t 308 264 44 -1,289 -39 -1,261

2017t 284 277 -7 -1,207 -6 -1,267

20184 324 346 22 -1,275 17 -1,250

20194 464 346 -118 -1,393 -86 -1,336

20204 560 389 =171 -1,564 -117 -1,453

2021 615 402 -213 -1,777 -137 -1,590

20224 752 501 -251 -2,029 -152 -1,742

2023 1,021 557 464 2,493 263 2,006

20244 1,126 613 -513 -3,006 -273 -2,279

2025\ 1,243 656 587 3,593 294 2573
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<H 5-16> H|E2HY =F

ZiH(AILI2I2 2)

ER K
e o el +82sE 87l #8gsE
Ehd = A chid = A
20144 860 -860 -860 -860 -860
20154 385 -385 -1,245 -362 -1,222
20164 1,632 264 -1,368 -2,613 =207 2,428
20174 1,220 277 -934 -3,557 781 -3,209
20184 1,620 346 -1,274 -4 831 -990 -4,199
20194 1,207 1,850 643 -4.188 470 -3,730
2020 1,582 2,453 871 -3,316 597 -3,133
20214 1,671 3,206 1,535 -1,781 988 2,145
2022 2,181 3,781 1,600 -181 967 -1,178
20234 2,785 4 241 1,456 1,275 826 -252
20244 3,015 4,401 1,386 2,661 738 386
20254 3,347 4672 1,325 3,985 663 1,049
<H 5-17> HI88H9 =8 Zu(AlL2IL 3)
EE IR
e e - == 87 =8ZsE
£ = A chid =
20144 860 -860 -860 -860 -860
20154 1,502 -1,502 -2,362 -1,410 -2,270
20164 1,632 292 -1,340 -3,702 -1,182 -3,452
20174 1,220 305 - 915 -4618 =758 -4210
20184 1,627 394 -1,233 -5,851 -959 -5,169
2019 1,636 2,508 872 -4.979 637 -4,532
20204 2,024 3,139 1,115 -3,864 764 -3,768
20214 2,409 4,622 2,214 -1,650 1,424 -2,343
20224 2,835 4915 2,080 430 1,257 -1,087
20234 3,849 5,861 2,012 2,441 1,141 55
20244 4178 6,099 1,921 4362 1,023 1,078
20254 4577 6,388 1,811 6,173 906 1,984
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<H 5-18> Hl&#el =3 AW} (AU 4)

we) ¢ o gl
ye sus Sao =335E 8ol asiZsE
£hid = chid =
20144 860 -860 -860 -860 -860
20154 1,502 -1,502 -2,362 -1,410 -2,270
20164 1,651 312 -1,339 -3,701 -1,180 -3,451
20174 1,250 337 -913 -4,614 -756 -4,207
2018 1,671 446 -1,225 -5,839 -952 -5,159
20194 2,112 3,238 1,126 -4,713 822 -4,337
2020 2,510 3,893 1,383 -3,330 948 -3,389
20214 2,997 5,752 2,755 -575 1,773 -1,617
20224 3,502 6,071 2,569 1,994 1,553 -64
2023 4,856 7,393 2,538 4,532 1,440 1,376
2024 5,265 7,685 2,420 6,952 1,289 2,665
20254 5,764 8,044 2,281 9,232 1,141 3,806

AU2IR 322 =243 2, =
(B/C), R +AS(RR)E TS
28 TOHXI (NPV)

ol HI2HI8B/C) 111

W2+ Z(RR) : 12%
Allleleg ZH4E 24 ZIe OSD 2S. ALl 10/ Fig +3)s
Melstl 25 FMA0l Y= A2 =4EUS.
<E 5-19> HIg o 24 2
B/C NPV( ) IRR(%) 4 x A
Aldale 1 052 2573 - AxY el
ALtz 2 2 1.07 1,049 1% AN AS
ALtz 2 3 1.1 1,984 12% dHd AS
AlLtel 24 1.17 3,806 16% dHd AS
Metd 249 23, MRO SHXNESD N2HH SH22 2 FIIUIL0
g45h S0 JPEGHE, 2 SBAISH 18 MRO MHIAS MZEOZM,
SIDFUIAM(MRO) B8 XY AQO2 FsEls MRO SXI| S2HYIMY
SRSl JHE 9 2R ANDF MRO ©HA E4Z2 F=D N¥6tD 2 MRO &
MO S42 & UES XFHoks MHS A0l ZRA0| U= A BEg
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T

MAS ST
O MASSSIE MRO A0 159 ZII5IUS O, B A0 SUEs AASY
S o|[|5iH, MRO AFQIZH =& SQHIR0| M2} MASSSIE 18 2=
cen 2
<E 5-21> MRO Ao MAISY STHAILIZIL 3)
_ T SZeE Hao

= TEY3d MAS w4 M ALS S T (o 2)
1 SEFAME 0.002526 20

2 ZHME 0.000504 4

3 SAMEE 0.004786 38

4 MIFLUTISHE 0.003006 24

5 SMYSo|HM = 0.004069 32

6 ol 2 =k 0.002246 18

7 MRUMENZF 0.163356 1,297

8 StstM| & 0.028790 229

9 HZ2S2EME 0.001443 11
H1XIZE5H & 0.014826 118

T = 0.007486 59

AHET| A 0.006694 53

MI|LHEXZ| 7] 0.010712 85

77| 0.000919 7

TS EH| 0.059504 472

Z|E}H =M = 0.002137 17

M A 0.020706 164

Palbs| 0.002497 20

T Aoj 0.022461 178

SA| M el = at 0.010288 82

29+t 1.053579 8,365

SML S 0.012073 96

S8+ H 0.046168 367

S S MUASMH| A 0.062461 496

S5 H gl =4t 0.006878 55

neIHA 0.005400 43

AtS| 2T EFMH| A 0.010358 82

7| et 0.019745 157

et Al 1.585617 12,590

O Alttel2 1 : 12,590
O Alttel2 2 : 33,965
O AlUt2lL 3 : 44953
O AlLt2l2 4 : 53,816

2 12 12 IR
M o o

o
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53,816
19,037
24,567

44,953
15,902
20,521

33,965
12,015
15,505
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- GP 7000 HZ AXIOl HAAI| (Inner & Outer Liner S)

« AT Fe FAT|IS ¢ olojHA A3B0 =

o HAJILHS #E(Crack), &4 (Burn Through), 2 & 02 (Coating worn), el
(liner Delamination)®& MRO JI=IHg
- @ XHH 2 € (Thermal Barrier Coating), ==& & 28!/ (Metallic Bond Coating)
SEISet X042 AlRobotic Plasma Spray), 2 AE(TIG) ¥ MXHE(EBM) E&
- 8B Xl (Vacuum Heat Treatment))l= & X+=ZZOEM JHEY
== At ZEMAHII= HE(Water Jet Coating Removal)
o = 21510t ¥ FAA DER Repair 21510t &5

@ &37| JtAHE! AR Case part MRO Jl= i

2
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I
Of
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- PW4000HE A& ClFM, DE=D], D/M HEl, HIIEXE SAdAMD
U= AHOIAS] ZetE(Crack), E&f(Wear)ll CHEH HL2HE
* PWA0OOAH Y ARl F ZHET|E : PWA000(B747-400, A330, A300-600) &
o Q& Case2l Zctd(Crack), =& (Wear)Ol CHEH 2 MRO Jl=HE
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F Z ESHAL (Lufthansa Technik, =€)

sh= L2
HAZMZE - 5577 m$ , B2 20,368 (2012 7| =)
4 hangars (90,000 sgm) in Frankfurt, 3 hangars in Hamburg
Al A ZH| 1 hangar in Munich, 1 hangar (6,700 sgm) in Berlin
Many hangars in the world
Apoiod of Line maintenance, Base Maintenance , Component Services
e Engine Services , Landing Gear Service, VIP & Executive Jet Solution
NE=1PN3
3009742 AtS[AZ O|ROIX RUZ.
Airframe maintenance : A300, A310, A318, 319, 30, 321, A330, A340, A380,
ACJ, B737, B747, B757, B767, B777, B787, MD-11, BBJ
Engine overhaul : CF6-80C2, CF34-3, -8, —10E, JT9D,, -7A, -7F, -7J,
My|Aas g | -7Q, -7R, PW4000-94, PW100, PW150, Trent 500, Trent 700, Trent 900,
CFM56-3, -5, -7B, LF507, ALF502
Component : A300, A310, A318, 319, 30, 321, A330, A340, A380, B737,
B747, B757, B767, B777, B787, MD-11
2013 Aol 2742 2flMH|MEE 235t E7t2|otol = MRO
ZZF2 MU E = &SRS,
o CFM intermational A2l CFM56 2 s Fol st AFEHHE S x| Z5H0d

el FF 51 7l ol Ay

— B
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<X C-2> SIA Engineering

SIA Engineering (SIAEC, al7tZ2)

a= L2
HAZIOHZE 1147 m$ |, 182l=d 63774 (20124 7| =)
A | 6 hgngars in Singapore, 2 hangars in Philippines
22 in—house workshop
Airframe MRO
Apelof of Line l\/Iamtenanpe and Technical Handling
Component Maintenance
Engine Overhaul
SIAEC Group: 25 JVsin 9 countries .. ..
COmMPANY
Line Maintenance & Airframe JV¥= '_1‘" Pa.rE Hepa it
raul JWs
Sarvices suatralis e | Enaine Sarices ‘ s Sarion s meloes
el HSEUS), [SAESL) (EAST)
Zyseralis 1005 Linited Srates 1000 Stngapane 500 ingapere 40 Singapore 855 Stapapare 45
svation arenarsnip || [ 518 Engineenng I| Haog kona sero rare S ;.m“‘”‘“mé"".: -
= & &P ] [rrt) ce Centre-isin
X}2|A|- iGageel
Phalippines 514 Ehilippines 854 Mang Kong 1067 Sergasore 5% Sieqapore 455 Timgagore 0%
Pan Asin Pacific T JAS A80- Interrational Engine T rew— Safran Elegerooics -;-;J:p:::
el | R K (Ml | |
Hereg Korg 47,74 Indanetin 454 Singapore 30% Iraland 435 Singapore 474 Singapore 514
oyl il | e | |
Services (SAAM) LAST} AT &sia) (PACEE)
Vietnam 436 Singagore 199 Singapare 13,38 Singapere 40% Singapare 4153
¥ Parines hdinn Compeasor Turbsne Coating
Cgrvate & rvaney [ oo e n‘l‘:ﬂ"‘l"::“““ s‘l“'n"(':r.
E-’:::T(.: % :‘-I,, ". Densd Tatwan 34.5% singapene 14.5%
7= 2570 EHEAL 2 XISIAIR O|ROIX US
Airframe maintenance : ‘A’, ‘B’. ‘C’, ‘D’ checks, B747, B777, A330, A380
Engine overhaul : PW4000, JT9D, Trent 500, 700, 800, 900, IAE V2500,
sy | CENTIER L )
Line maintenance : engine, landing gear, Auxiliary power, Oleo seal, Cargo
loading system, Hydraulic leak, TCAS
Component : B747, B777, A330, A380
SEEyy Ziz|=ol 1 bay widebody aircraft hangar 44 &
| EE 50 Cﬂ_g gaof ZHg £ 220 OEMAISZ Maks M FE
< st U S.
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<X C-3> GE Aviation

GE Aviation (USA)

= | HE
AZoiE : 21 b§ (2013H7] &) , 12l 26,800 (20074 7| &)
Al A EH|
Engine manufacturer (Business, commercial, military, marine)
Al System for business & general aviation

Overhaul and maintenance

Aviation systems
Walter Engines
INE-IPNS GE Honda(50%)

CFM international(50%)
Engine Alliance(50%)

Engine overhaul : all GE engines

On-wing Support : repair of all GE and CFM engines, borescope,
inspection/blending, LRU, fan module, gearbox work scope
Mu|A S & | Parts supply : New and used parts supply

TRUENgine Program : engine maintenance history management
Optimization : Diagnostics, Fuel & Carbon solution

Customer training services

2008 Abu Dhabi Aircraft Technologies7t 2= &t Mubadala Development
ey Company2t H 2 Aot 2 2| X[Hde| GE A X Mu| ¥ 2 E HkS
4 2 T AZE B F=H)
= 201244 o|Et2|of A E E= MAMAXH Aviso S,p.A ZEE 4.3bsol
st £ 7S o7 2 ket
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<X C-4> ST Aerospace

ST Aerospace (STA, &al7tx2)

sh= &
HAZIOfE 2019 m$ |, nEel= 70008 (20124 7| =)
Al M EHH| 264,593 sgm hangar (22 wide-body, 32 narrow body)

Heavy Maintenance, Modification & Upgrade, Engineering & Development,
Avionics & Electrical components, Fleet Management

Engineering Services, Warehousing & Distribution, Asset management,
Engine R&O Capability, Fleet Management, Engine Leasing, Aircraft

Upgrades, UAVs

INECIPN
400974 o KtS|AHAEAIZ O| RO US
Airframe maintenance : A300, A310, A319, A320, A321, A330, A340, B727,
B737, B747, B757, B767, B777, CRJ200, CRJ700, MDC-10, MD-11 etc.
M|~ 5t Engine overhaul : PW2000, PW4000, F100, JT8D, JT9D, T52/T55, CFM586,
— % | V2500, Allison 501, Trent, Teledyne etc.
Component : A300, A310, A319, A320, A321, A330, A340, B727, B737,
B747, B757, B767, B777, CRJ200, CRJ700, MDC-10, MD-11 etc.
Engine Total Service(ETS) capability 7=
Al Rl 2| AALR =HE
R AR FEKEI|F M|, on-wing X2t AXFEE tradingdll =H S HF7|
Toa |

T&7] MRO, =&AL 24, UAV 7Y S Alutz=23 73 PPP & ek
Al ®l 2| A BHEFAL Total Engine Asset Management Pte Aloll $2.36M =X}
5= O|AEH M 10 S0k CFM-56 A Zlof th3h Hu| Aok #MAE
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<H C-5> HAECO/TAECO

HAECO/TAECO (£3)

st W&
HAZMOE - 441 m$/215 m$ , &2 5070% /5144 (20124 7| &)
Al A ZH| 3 hangars / 6 hangars

[9]

Abed o of

Airframe maintenance

Line maintenance

Engine Overhaul

Component and Avionics Overhaul

&\m

Shanghai Taikeo Aircraft
Engineering Services Co. Ltd.

%TEXL

@ Taikoo Engine Services

“YHAESL (Xiamen) Co. Ltd,
Hong Kong Aero "

Engine Services Ltd.

B

| 4 Ghl
Taikoo [Shandong)
Aircraft Engineering
Co. Ltd.

MO
TIMCQ Aviation "TALSCO
Services, Inc.
Pl uaeco mm Taikoo [Xiamen|
Landing soovLoe

HAECO ITM Ltd.

Gear Services Co. Ltd. Dunlop Taikoo

Uinjiang] Aircraft

A=l At ) HAECO Torer . Lt
Singal"::‘.’itlrnﬂ "‘_ Aircraft Ei‘;?:et:il:lgg Co. Ltd. J«,-ﬁ;
T ety _ Taikoo Spirit
’ ’ FAxwrsn Aglr;i‘]’f:s 3 Honeywell
Alerah Engiaeri DR S,
& ure Remapace systoms Ir:ra[}n. Lg(d. ? [Xiamen) ‘En. Ltd.
Goodrich
Asia-Pacific Ltd. Pllnneco JISMECO
Cabin ;ﬁﬁﬁgn s, LLC S"JZSTQZ:!Z" &5 urc asrospace systoms.
Engineering Co. Ltd. Goodrich TAECO
Aeronautical Systems
[Xiamen)] Co. Ltd.
17702 X3l Atet QI EHIMZE O|R0H US
Airframe maintenance : A320 family, A330, A340, B737NG, B747, B757,
B767, B777
A H| & 5 5 Line maintenance : B737, B747, B757, B767, B777, A300/310, A319/320/321,
— 7% | A340, MD11
Engine overhaul : RB211, Trent 300, 700, 800, GE90-110/115B
Component : B747, B767, B777, A320/321, A330, A340
ZZ =, A7tz E vl S5 XH2 2 MRO AtE S &&sta
zZFz U,
o M5 HAIE g3 Atet A330-300 7| &0l oigt el ME[A(1TM, FTM)
I
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<H C-6> AMECO

AMECO (5=)
st W&
HAZIOfE 488 m$ , nEel= 6000W (20124 7| &)
A380 hangar (70,000 sgm), 4-Bay hangar (50,000 sgm),
A4 R | painting/overhaul hangar (20,000 sgm)

enclosed and temperature painting hangar (10,000 sgm)
engine repair/overhaul workshop (26,000 sgm)

Line maintenance

Aircraft overhaul

Engine services

Component services

Special MRO (landing gear, painting, training)
Supply chain solution

NN

LRGN T I AR SRR
| Organization Chart of Aircraft Mail and Eng

0 Corporation Beijing

Ameco?/ Beijing
]

;um&m;
Megﬁsﬂogﬁm

AmEERA L
Intemal Adminstation
A

£
E’

PSS

Airframe maintenance : B737, B747, B767, B777, A330, A340

Line maintenance : B737, B747, B757, B767, B777, A320, A330, A340,
MD11

Engine overhaul : PW4000, RB211-535E4, E4B

Component : Avionics, Mechanics, Landing gear overhaul

ﬂ

02
-]
I

o|= United Air Lines 2} 5 Au| XA <k
2{ Alo} Aeroflot St 2 Al HH|A 2k
MRO ¢l=e} 51 xel =3 =23 of 2F 175002 2 £Xt
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At A HEY At & gtd el A et (Limited Ratings)*

m] A1
B747-200/300, A319/A320/A321 2&t&H|
B737-600/700/800/900, B747-400, B777-200/300,
A380, A300-600, A330-200/300, G-IV, CL601-3R,
CE-560 =2&t™d| ¥ 2&dd]|
= BD-700 M $tE 3 ™Y ¥ 2EHy|
= A3
= S-76C, EC-135 S&HdH| & 2
m] B
= PW4000 Series, CFM56-7B series
m] C1,C2,C3,C4,C5,C6,C7,C8,C9,C12,C13,
C14,C15,C17,D1

o
re

‘04.08.11

O rot
Jr ¥
Rl SRl

ol

FAH|

o

0

MO Y oX

~

AL

=] Al
= B737-400/500, B747-400, B767-300,
B777-200/300, A319,A320,A321, A330-200/300
S2-d| 2 28HH|
m] B
= CF6-80C2 Series, PW4000 Series, V2500 Series,
=2 ofA ot CFM56-3C Series, Overhaul % Module Change&
2 Lt ‘04.08.31 Helst i S22 Hstgt
S W B3

= GTCP331-200ER, GTCP331-500,
GTCP331-350C, GTCP85-129H, PW901A, APS3200
Overhaul 2 Module ChangeE M 2|st HH| 522
x| stat.
=] C1,C2,C3,C4,C5,C6,C7,C8,C9,C12,

C13,C14,C15,C17,C18,C19,C20,D1

o
2

oot
OH

= Af
B737 series 2&&H]|

o
o

(TR / Daily inspectiong =E&EH Maintenance
Planning Documentsoll H2 HH|)
@ C5, C14, C20

10.02.04

0K
oN
I H

=

(m] A1
B737-600/700 series 2¢&td
(TR / Daily inspectiong EZ&$H Maintenance
Planning Documentsoll 2 HH]|)
m] C5, C14, D1

K]

B

|>
iul

10.03.17

0ok =
OH
o
I o

=

El<f 0l 12.01.17 w A1

oN
H
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=H | 7TE AL A} A Bl st ol M &k (Limited Ratings)*
B B737-800 =& H|
Al 570 A
m] A3
AL = AS350 series, AS365N2/N3, EC15SB , AW139
D°o| ‘04.09.10 2=z | dise 2 H=E=E Mst 7| M2, 2 HHtII el
34 AR
2y = C5
25 m A3
sl =3 Bell 206L-3/214B-1/407, H369D, Ka-32A,
Ea| or ‘04.10.12 Ka-32A11BC, S-76C+ 2&&H|, of &&u|
2 ES M e st Mb|
m C3, C5, C6, C10
A 270 A |
(HEHX])
ET=
ElE:iTr ‘05.06.08 = A2
- = R C172S 2&adH|, ol&™dy| & 2 =2 2 st
AL | Batol x| !
Al = 3
zolgt = A
- ‘05.01.05 H369D, Bell 214B/B-1, AS350 series, BK117
< series 2™, of M| 3 QQu{ES HLlst M|
2 270 |
szt
i m Al
B CITATION 560 = &AH|
A H y
oa—.” | 04.09.24 W A2
—?—:._4%4 CITATION 525 =&Ad]|
= A1
B747-200/300/400, B777-200/300,
B737-600/700/800/900, A300-600, A330-200/300
- =" |
o 5t
i ] A2
. Z|Co| & &2 5700kg Ol 3t HIWI| =7
ST | 041011 | ZE | 2y
=
N A _
o » 3 MletzT| =2 9 2edH|
v m B3
A GTCP 331-250, 131-9B 2H{=
ey =] C1,C2,C3,C4,C5,C6,C7,C8,C9,C12,C13,
C14,C15,C17,C18,C19,C20,D1
AAH
EE = Bl
H2ALSd ‘04.11.24 43 RR A250 Series
=t m C7,Df1
m] A2
C172 series, C210 series, T206/TU206 series,
28X
o4 of| of ‘ e U206 series I
e 04.12.02 T4 ] B2
Lycomming 10-320/360/520/540, TIO-540,
LTIO-540, HIO-360, TCM 10-550, TSIO-520 AlzlH
wsk =kdof sk
LGAAL | ‘050224 | mzx MM

z|tio| & 2F 5700kg Olst H|™H 7| E=

D-2




= = AL A} S [psgel AL & st o| A &k (Limited Ratings)*
H| & M2l SSR Transponder A, C, S Mode &
W A3
= 3|Meaxz7|el SSR Transponder A, C, S Mode
x
Ka-32 series, Mi-172, ANSAT &2&H&H|
BELL 206/412 Mu| o HA|= HH|
(2 ZE, disel 2 = A
= AS350 H¥ Simplex Spray system Zt&f
m] C3, C5, C6
m A2/A3
Melss7(e ol E&52 5700 2 =213
O|st dH|&i7| 2 H[ZHM
A olut . — (ATA 22, 23, 24, 31, 33, 34 ASof cist
6 ~ 050225 | B2 | o umyu) mul(@mE Mel) 2 274x)
e ATl Z=E 2Rt Al 3 & 2HA 2ol H &(SSR)
E#MAZECLe| “C" Mode ™etatdof shH &t
m] C4, C8, C19, C20
Ap= = A1
7 ofl ol 05.04.07 ol & B747-200/300, B747-400, B737-600/700/800/900,
o M7 o - B767-200/300, DC-10, MD-11, A319/320/321,
o] A330-200/300 =&t H|
m] B
Genx, GP7200 series, CF6-80C series,
xl0|2 CFM56-3C/7B series, V2500 series, P&W4168 series,
fze ] P&W4090 series, CF34 series, G_E90 series &7
8 ‘05.08.31 ol & ZraFALEf M T St= &Y Zet
off ~
=elot " j |
GTCP85 series, GTCP331 series, APS3200
series, PW901Series &&7| ZHatAENO|A 3l 5t=
=t mah
m A3
Bell 205/206/212/412/214B/B1, AW139 = &t&H| &
2 et d|
=o}o] Bell 214ST/222/230/430, HD-369D/MD500N,
9 azi2 | 0a1201 | ofar | SOBIT. S7EB/C, W-3A, BK117B1, R22/Beta,
EEf' e ~ | AS365N2/N3, M =tAL Hu|moM Mk 7| H =2
= A119/AW119 series 2&dH| 2 A steEl SEHH|
KA-32 series ATC Transponder C 2 &£ H&3&
Encoder &=t 3! J|s&A
=] C5, C6, C10, C11, Dt
m A1
B737-600/700/800/900, B747, B747-400, B757,
S ol & B767, B777 series, MD-11 Series, A330 series,
10 '_ao ‘07.04.04 ;;I:_ A300-600 2&&H|, A380 Z{ Al AH|
= - m A2
C208 Series &M H|
m C6
11 3;5“ 09.1229 | otk | ® C6, C14, DI
m A3
12 OiJ_LTLE ‘11.01.28 4= S-61 series, BK117B/C series S&HHH| &

2sH-H|, S-76 series &A™ H|




= = AL A} oS (pSE=t AL & st o| A &k (Limited Ratings)*
Bell 214ST, H369D/MD500N, K-1200, S58JT,
S-92, AS-350B2, Ka-32 series M ZfA} Hd| ol M
Mot 71HM 2
m] B
LTS-101 series Hot Section, Accessory &
Reduction Gearbox Z At
m] C5, C6, C12,D1
=] A1
ZTENM 41.05.02 ol & B737, B747-400, B777 Series, A300-600, A330,
H| A A x| A380 HA™d], A gel, 7=s 2 EF 2
m C6
OHL\'PC” m Al
_ 11.10.25 ol & B737 series, B747 series, B767 series, A320
o= . o
= series, A330 series 2atAH|
m] A2
C172series, Socata TB9, PA44-180 2LH =S
M elst Md|, 2], ofet™d] 2 X ShE
7|1 M =2l
(ch, 71 & =2l= HMZAF SRM, Hd|oj 7L, FAA
AC 43.13-1B & =[41 Ji™ ol w2 Aluminium
Alloy Sheet Metal ¢ 22 &HH)
== Al m B2

12.07.30 a= = Lycoming 10-360-L2A, O-320-D2A,

il

s ~
0O-360-E1A6D, LO3B0-E1ABD A E M= AlES
M elst 242 28 = (Field Overhaul with No
Engine Test), Continental 10-550 A2 =t
(Cylinder Replace)
=] C16
McCaluley 1A170 series H|E& =& 2
A AHBending Recovery and Inspection)
m] D1
st= &t = A1
=) . - = B737 Series Base Maint’, B737, A320 ™™ = &t
oz 12.09.07 AbH & DI
i = NDT
Mz . ;
(',“ ;Tr 121120 | eH | ™ C6
m A1
CL604, CN235, C-212, HAWKER 750 A| gh&l
A3 PP o 25XH| 2 ZAAH|
o T < | Mm A3
S76 , BK-117 series M &= 2&&d| 2
—g—él-x-ll:ll
ShA Y
ahul .
B
==y
2= 31030 | 2@ |®c3 o5 c13
=ajx .10.30. =& , C5,
A~ 2070 A |
& 2070 LA
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¢ R&D &=2 st =2 a2 Z 2[MX| QMEIE Al XS
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- MRO 2 XM= Bell Helicopter and Cessna Aircraft Company, Fokker Services
Asia, Hawker Pacific Asis, Panasonic Avionics Corporation and Singapore
Airlines Engineering Company(SIAEC) S0l 2==dl US.

- MIZAMZ= RollsRoyce, Thales S0l 2ol AUAZ.

- 2832 R&D IZZ]#0l= AxSTAR Aerospace Program, The Industrial
Postgraduate Program(IPP), EADS Innovation Works (IW) S0 US.
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<% E-3> &3 Victoria XI¥2 MRO a2
A+5: Frost & Sullivan Analysis, 2011
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ST Aerospace

Source: Frost & Sullivan Analysis 2011
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. Frost & Sullivan Analysis, 2011
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O &2J] MRO Al&NA= MROE &&3&Hl(Line Maintenance), JIM Z=&H]
(Airframe Heavy Maintenance), & Z&AU|(Engine Overhaul), £ Z&H|
(Component MRO)2| Ul JtXIZ2 R2¢&

O =& &Hdl(Line Maintenance)

O &g, s £, =HOoF HY|, 8% WM S g2 282 ol aAlcts
AbXOl A A

O 2&&dHle= AH Z2HA H&(Transit Check), /=t B, AMIAS M &
0

=7 SIPNE= AQH|2
Az | "uss Mo e *7I A
(H| 3 A|ZH (Man-hrs) ($
COlH, BE =720 of
soix| my |t SHSSEAL B o
ST EE L AstAlgt of 8 mel QA . off o3y gt
(Transit = A of H| & A 1~4
SHAE 5 $75~$350
Check)

Zt7{e|d| e X Mbgkofl K| ALE

OSOL- O =2 1—-1L- o

=

= 74
| e |

mofl w2t HopHd Al

<7/82 M3 L 34 M3 EE ol ol H| 3:
oro |UUFCHY | HESHD 22 Hu|H E 0| | 24~36AIZ 5~10 =
e A X she AR = | 4~82 | FEFZ: | $150~$500
« OlE{E| QI E Fhu|L} ZAIXH]| 10~30
20| M2=
« BHEAL HH[ME{OA =3 RAeM: | XM
cHYLHD 22 Mu|A g ol | 350~450 50~100 | /4 p 7y
A2 XH e LA = HEd ¥ | HEAH U $1°5~$“40°
cOlE{E|QIME RulL} HA™E | ZEA BEF
20| x2g 500~ 700 100~ 250
= = Ay - 72w, Eto|Oof ST
1 << i S 300 ~500 4~15
olutstm (Minor) S3Ex HA S

Z}5: Global MRO Market economic assessment, AeroStrategy

O 2&&dl MROS 25

O 2& AHoperator) MROJE 90% ==&, Xt3IAb MRO2F =& MROJt 10% ==&
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- Lufthansa Technik, United Services, SR Technics S01 2&tAt2l Xt3/AFS0| 12,
S8 AMIZ = Certified Aviation Services 0| US.
O 2gJFUIS HI8 RTE EY A30| 82%= WER=2 XKXGtD LK 18%Jt
22 2 MESHl Y.
O =8 28X A& X
O B2 SSA H2/R8 X222 = &3] OeM, A&l OEM, JIEF SHESIO
2 ARH 2E 324 S0 US. 224 223 B=XN=2= PSS, Alcoa
Fastening SystemsJt Jt& 2 SIA0ILD JIEt 38 M2 L ZX(solvent) S2¢
M=0l ASB.
O 22 Ueld : 23 Z=SNZ22H S/MEE 20t 3 AM0 £E€ol=e 2 &
&. Aviall, Satair, Avio Diepen S2| It US.
OEMs Spare Part Distributors Maintenance Airline
Warahouses Providers Customers
"ot > Arori . et
. - Distributars
_DEMs_ g —I_:_ MRO/ATrine | $
|| i .
T m— i
<J8 G-1> S2& &l supply chain
Z+5: ICF SH&E Analysis,
O JIdl S&HI(Airframe Heavy Maintenance)
O RAYUX Zz )&, g RIZAL JIM LHES Z&s DM & 220 st
HBIFINE ZAF L AANZA
O FUI=Jle MZAH 2 &38=01 & X& 2HGHH FIIHQ U= &2
HEJIS &= “A”, "B, “C", "D U &29 M2z uxe=d, “ A7
2 B HMI= ES ctlFHI9 & BEL=Z A=FLH, " CT % "D M2
= SJHIo aHege
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<HE G-2> JId S&H| M=

=5 == k= SINES
I- Hy| &= 4 2 - =
Al E Hulgts | o (B[ 3 A ZH (Turq aroud (Man-hrs)
Time)
M, &£, 27|&Fo cfst 2500
C A3 | HLUZAL oz FAHX] ~:3>OOO 7oA 2t 2,000~4,000
z=2OME xE ’
=58 2 Z ZAlMEfZe] S@2  20,000~24,0 o
0wz | SEZ ZIA0l oz mux 00 0 10,000 %)
TEAA E Esli A (CH =F = 50.000(B747)
AA(LHER 2 FE EFHA) 5~84) ’
HEAS ] smu |gad) mud e pxaA Y ,
OIH;FI (Major) T EE 3,000~6,0000 5~7¢ 2,000~5,000
Z+&: Global MRO Market economic assessment, AeroStrategy

O JIM&EdS =25

O OEM(Criginal Equipment Manufacturer) :
75*017} _JI\_ZI-i ol
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=
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M2 HBIgHMO AFE

SZAISS HUAIES 2ED
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= ot
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He 22 d8lE WA JIM MROAIE= Xltio
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A2l Xt3|Ab(Airline Third Party) MRO @ &3 A2l MRO & Xt3lAt HENE
N, KAt =g 2 B &FZBAMe ZUISES =0t &l
Technik, Air France Industries’/KLM Engineering, Ameco Beijing,
Airlines Eng', SIAEC S0| (HEXE HRXL.
giZtatZ3d JIM=&8Hl MRO AIEOA 2&J12 32 2SAM2 AIE &3
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100%

@ OEM
80% —

@ Airline Third
60% — Party

m Independent
40% -

o Operators
20% -

0% -

Air Transport BGA (Fixed Wing)  BGA (Rotary Wing)
<dE G-2> g2e3Id| JIMES38H MRO O Al SHEHE AIE E30HE

Zt5: ICF SH&E analysis

O JIM=S&Hl MRO2 HIZ2 2X=
20%, ==cldIE0] 10%S XtXlotd US.

g30l 70%= WR== IXlotH M=ot

O =8 2HAAH H&E X
O B8 Z22SA: B8 X202 = OEM, PMA(Part Manufacturer Approval), & 04
22 H0HS X (Surplus dealer)t AS. OEMOI Jt& 2 HISS XAlotl, PMAE
20 HI=S0l &l ==z WEN ez =2, EXC PVMAREMZ:=
H

=)
HEICO, Wencor, Regent S0| US. 8 =< AIFUHM ItE
28 DgEX=e =2 2= D £
Kellstrom, AirLiance 2 & XlJt US.

O 25 Ueld @ 23 2SMZ2RH £35S 20t =8Hl SN2 &gl
I
=

S0l &2 2o

2 Z220otH, AAR, Volvo Aero,

X AoASH
T - =

= g4 F2 = S=AF2&=  Aviall, Satair, Wesco, Interturbine, B/E
Aerospace, Avio Diepen S0 US. 2 & UM 3~4H2 HE S=At
ot 1000 WHelel 48 SSAIE 20 U2

O EE3F 2 =2 g : EEJ/=2 doIs0lLt HHY f=2 S =2, dl
o ZAL S2 HIRe 22H2 I X #2l=0 OtLlet HA0lL FEHAIA
(Galley) ==l HetE. & OISO 5~10JH2 SEII=LMIt 20 US.
OEMs Spare Part Distributors Maintenance Airline

Warehouses Providers Customers

-

-

Engine :
DN s MRO/Airl
> Ware hlo :Jr:ae -'
Camponent Component
OEMs i _
»
% | Parts Repair
) Supplier

<8 G-3> J|M=3Hl supply chain
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Z+5:ICF SH&E Analysis, 2013

O Q& HH|(Engine Overhaul)

O YIUAM XS ot AR HEANM o= K& el 282 LA
StOiLE ==2I5t e 28Xz dXZ SRJdct= 52

O B2 dXsS 2X5| 2oliot0] BITILUZHAIES Aot ERst 3R BEES &
clIXStH MZEs & SsHAEE HA

O 258 g3J| Ao 2L d3Y=a0AM Hst +HSHIE(LLP; life- limited
parts) WHotE 2 L= ZRS B0 0 AlAl

O HIZLIAEZSO0ILE LetatEol Xl SFHl= A& M=EZADE e XEU 2 A
Ot F=IIHSZ Al

&2 HE

A o =
= HE

4,500~24,000 | $450,000~ $5,500,000

412112 inspecion S 1,000~3,000 | $25000~$150,000
b _ | 23, HAL 2 Y RE
AetstZ| ouE o HA T 2 TE ] 3500~7,000 | $200,000~$800,000

Hot Section| & M Mo Cfst EHAZ=

oA, MEY, MSEHAE

Global MRO Market economic assessment, AeroStrategy
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&l MRO2

=
TT

Rl

O OEM MRO : 2I& MRO AIE0A JtE 2 HIES XA 2E5E 371 A& MRO

OEM2Z= GE, Pratt & Whitney, RollsRoyce, SNECMA, CFM International,
International Aero Engine S0 U200, HIXLIA L dEtsts A|EW= Pratt &
Whitney Canada, Honeywell, Williams International, GE, Turbomeca 0| US.
2 XH(Operator) MRO : A& ZHH s2S ZE 2SMZE= UA, AA, AL,
Japan Airlines, Iberia Airlines S0l U204, HIELIA L LEStZ2HAM= L2
SAAL0| X SEHH sEs ZXF1D US.

=& (Independent) MRO : OEMOIL} &Z A2t 20| Sl &2 AXFUISH=Z
= Standard Aero, MTU, SR Technics, Aerothrust, Dallas Airmotive, Vector
Aerospace, Aveos, Timco, Pacific Gas Turbine, ST Aerospace S0| US.

FS ARl Xt3l AHAIrline Third Party) MRO @ &S Al X MRO M E X3 At
SEHE M, XtALSl =& & EF &3A2 JUl2E2€S =0t HHIE +=d06tH,
Delta Tech—Ops, Air France Industries, Lufthansa Technik, SAEC S0I US
AE MRO =8 SHEle 288 &3J12 IR 18%(4624<ed) ez 23X

Jb RJHEHIGHD A1 44%(114A4 L H)E OEMO| =& &t

ol

g 0
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<8 G-4> QIZtg 30| A& MRO SMEEE AMEEGHE
A2 ICF SH&E Analysis

O A& MROQ HIE 2=xE

=
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Chromalloy, BELAC, Wencor S0l /U3, =2 =T
ol GE%} Pratt & WhineyJt U1 JIEF 2O DN Xt 2= AAR, Airliance,
GA Telesis, Aeroturbine S01 UZ. 8 AXFHl SO0 10~200H2 25 =€
Het HHE &

O 23 Ueld : 23 SSAIZ22H FS/M=E 20t AA SHEH M2 dEl
FE 92 g4 B2 A MZADL 38 22 SSHA 201 €80tH, 2
cHEl JI1Be 230 BRE= Avialllt 22 S=SAE Soll ®iHE. PMA JIZHRELE
UOHRS TGN ZR0T S=S0A 2E gU2g. Iy 2 S23A2E
Aviall2 M Al&ESl 32212 XHXIot] US

O Ex38 % =2l gHl : S8JI=2 GE, Pratt & Whitney & A& XA A
=2 AE oJI% otld, $EAF A3 AR Lufthansa TechnikOlILE SR TechnicsOll
ME =dg. SEdM=zMeE Chromalloydt Jt& A0, JIEH PAS Technologies
Lt Sermatech, GKN Chemtronics S01 US. £ &t A& HUIHMO FAALIS

S8J/= &M 20~30=, 1dclid FAAHIIS SE8Jl= M 4~521 HAHE
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OEMs Spare Part Distributors
Warehouses
Aircraft :
OEMs Alrcraft -
|sinbutors
Engine 2
oEMs || Engine
Component
OEMSs Component
PMA

Maintenance
Providers

Surplus.
s

MRO/Airline
Warehouse

*

Parts Repair
Supplier

<8 G-5> AIXAEH| supply chain

A5 :ICF SH&E Analysis

O 22 Ad|(Component Maintenance)

Airline
Customers

Line
tatio

O X% U &8, =4I, REM, Ha ZX, M2, 20|32 S YA ZLHO &
)| 230 gt =2 & Zoi &l
<H G-4> 2F S84l e
H 3T
A| & Myl e _ T_EMROOHH
AtX|st= 74 H|2
Hi7 2 Haol3 mlE, H}F, StE|ATFIE, MERE SS9 2| WH| 179,
EEEJE! 2 22HE °
TS EAEX], SAMZH| e Ad] 2EDSE S| 2| Wi 1504
(Avionics) 2 2 E °
BExssfy HIIRE Zzoet Exs8RrAe 2 WA 2 2HE 13%
A=zAHS AXAZ=AE A JMAZAES 2| uA L 2H= 8%
FAAHS FeEHE 3 RAMEAHASe 2| WA Y LHE 4%
HZ=EAHS T ZEEA Y EHx =FEXQ F2| WA Y 2H= 8%
FH UMD
(Thrust FHUMA S 2| WH X 2HE 5%
Reversers)
=270 =E7|101e el uH Y 2HE 4%
MIIH S HXMI| L M ASe 2 uA Y 2HE 4%
stA =M A x| oE{g ol E Xbd| obM EHH| T AMH
S| =4 =< [ 1;[ 1 | 4 |,;—r Mo, 909,
SUHE 52 T2l A  2HE
Z+5: Global MRO Market economic assessment,, AeroStrategy/OAG Aviation

O 222 MROS 2%

O OEM Y HMI(OEMs)= &&2J| 3 MRO AEWAM JIE 2 #2E XXt |X
B2 MIEXZ2AM, J2 =2 =20 otLleh, OEM YN AElA EES Tl
ot MMEEE e, HE=2 OEM M 22X 10=2 MSBHE £=2loH
F=0 &d=g. OEM gM&Z= GE Aviation, Eaton Aerospace, Parker



Aerospace, SAFRAN, Thales, Zodiac, Woodward, Meggitt, B/E Aerospace,
Honeywell, Rockwell Coallins S01 US.

O 2 Xt(Operator)= RA 22 Jls AMESE WR0H EBIZNH U= SSASS
UotH, In-housectlE 8. Japan Airlines, Air France—KLM, United Airlines,
British Airway, American Airlines S0l U3.

O &S A2l Xt3| AH(Airline Third Party)= OHED =249 &4 SO LR 2929
Ol =0 S3AHA B3 M3&. JAEC, Air France—KLM Engineering,
Singapore Airlines Engineering, United Services, Delta TechOps, Lufthansa
Technik S2 &HIt US.

O =&(Independent) 3At= MHECI MHIAE HSot= HUSH SEX SR
= HM3XY. JIEt &3A2 =8 SIAE SOHM d2g80latdE &, ST
Aerospace, Aveos, AAR, Aviall, SR Technics, NORDAM &2 XS0l US.

O &8Il 83 MRO ANEUA 232 &F0 WMet k2L, OEMOI 35%, et& AkJt
30%, M2H0l 35%2 AlEES HRotl US. HA AIAHS B OEMOI 50 %
OlatE XtAlotl /AS. 0 0E HEE OEM Mo HERE0 =2 BY.

100%

- 35,I3MI O%I 30% I25""I4w I:m%

LHAEESENS

SEAREEE

NLIIILL

20% - 4|}nt350,|35..nt35“, I-m/.,l %

0%

Electrical Landing Hydraulic  Air Thrust Wheels & Fuel Avionics APU Cabin
Power Gear Power SYST.EI'I’TS Reverser Brakes Sysiems
B OEM M 3rd Party/Independent | In-house LE=

<8 G-6> I2t&3I] MRO 28 AMEBERE

Z+7: ICF SH&E analysis

O 22 MROQ HIE L= RFSE=Z AXUEY, MI|ME 25 FH|Q 32
30l 0%E XtKXlotd HZHl= 10%21 BHRHOI, HHR/Ed0122 BAR0l= BHH
2 MZHIJF 80%01l 01210 ALt AdZ2 20%0 ALK 28, dMELxE A3
2 & BREZO0ILL, MZIHIIE 60%, 2= EFHHIE0] & 5% 8& L.
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100%
90% |
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Labor— — ~ |
70%

80%

Outside e
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0% |
20%

Material 10%
A
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EvacuationElectrical Landing  Thrust Fuel  Hydrauiics Cabin AFU Air  Avionics Whesls & Fire
equipment Power  Gear  Reverser Syslems Syslems Brakes Protection
And
Cygen

<8 G-7> 2tg3J| 28 MRO 3E HI2 4
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