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Cabin Interiors

Seat, Galley, Lavatory, Bar, Console

MEMAREEE
Components

ADP : CFRP Floor Beam & Vertical Fin Stringer
Heat Exchanger, Turbine Shroud

MR {ESEE
Maintenance

Aircraft/Wheel Overhaul
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IAMCODTHBA — AVFUTHTS54v—ELT
w=r= Over 150

> ™
e - World-Wide Airline Customers

. 29% [ 24%

Market Share on Lavatory & Galley

18% / 6%

Market Share on First and Business
Class Seats

SFE supplier

A350 ICE Rear Galley & Lavatory Complex
B777 & 787 Lavatory, and B787 Galley

2016 T7/N\R Y54V —HYR—r-L—T42 5 -7TI—FZE

2015 R—A2T Y TS4V—-FT-H-(V—FE

Alliance Award - Jamco Corporation 201 4 *EE;BMEE‘,J:U“ ODA&LT*}J&)T@ICAE@EEH&?‘%
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JAMCO America Inc.
Everett, WA

JAMCODM Z#BST - FvEV AT

JAMCO

Nakajo-JAMCO Niigata JAMCO
Niigata Tokyo, Japan

Murakami

»

—
JAMCO Toulouse Branch
Toulouse, France

N JAMCO Philippines Inc.
Philippines

JADE

JAMCO Singapore
Singapore

Singapore
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Flight Control
Proplusion Systems 4%

24%, Fuselage 19%

Wings 15%

Other 3%

Landing Gear
4%

Electrical

Systems 14%
Cabin Interior

5%

Avionics 12%
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1978: KE ERNMZERFERIDE
1985: B767-200ER FIMETOPS-120887]
1985-1990: Z2HDHRH5R1E
1991: BFRHFICKIMEFTEEAX, — B OMESHTI7—ANITADELL
1995: JIL-TZvhk-Ryk&EVO-o—k
1997-2000: MZTEEGDEE(RY—TIAT IR, T-TD—=ILR AAAF—L)
2000: FvE-ATU7 - THAUIHFHEUTzERER SV E
2001-2003: KEERZFERTO. 15785, SARSICLY., MZZFHED KK
2005: L7 L-IO/Z—OFRADBANLED
2007 v T —LTVIN—XRIDEZEZRFD. 7T 1)—- OS5 ADES
2008: ttREHMGHEKICELDINR
2009: FEHAD16gILTY—bDBEHZRFFL. V—FRI7/IVV T DEA
2010: LCCHARRBHICRECTEBRIRD D, IREZEFD —iB1tL
2011: B777-300ER ETOPS-33032r
2017: EIRRIDSANDEZERT7DEANERRE
2020: COVID-19IC L 2RI R IREME T Z DB
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CIRERETEKEIE  (Certification & Qualification)

I|I,

14 CFR Part 25

KEEABHZER AC-25
EASA Sl L ,ii;lzcs/ GM to Part 25 O O O
Boeing M A—h— Specification Control Documents O O O
Airbus Rz A—h— Frame Specifications @) @) e
SAE KESBREREGEE oo o
RTCA MERGEMERZ O oo 0 o 0o
FDA R B S Interstate Carriers and Support Facilities (4/95) o o

USPHS-308
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FAA-EASA : Type Certificate (TC)
p AEASA

. ffZod . FUSLETRR European Aviation Safety Agency
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BINE K EZETREE STC (Supplemental Type Certificate)

4 )
LEMZELE
\__ J
I
4 )
STC EHEEHAH
\ )
I
4 . )
IYEAUTITEREZED
TS5 —

Copyright © 2019 - 2020 Jamco Corporation,-Allrights reserved



HEFTOEE B TSO

TSO@%*%IE'—E’jL\-C*Z*:I' BI:II:Is 357.—'[i*gz%%jéﬂ%)hj_é;&%nujéhf'
%‘ZHHETSO::E\_IHH &D¥Us an-I_&%ZLO)mjj_O)ﬁmu v%%’haéh\ *g%ﬁ-(/\*ﬁﬁ
7%T’&)O)n.u_lfli7§~l,\

PRI O o< |
FAA TSO 224 e B |
TSO-C22 Safety Belts Technical Standard Order

TSO-C39 Aircraft Seats and Berths

TSO-C127 Rotorcraft, Transport Airplane, and Normal and Utility Airplane Seating Systems
TSO-C174 Galley Cart, Containers and Associated Components

TSO-C184 Airplane Galley Insert Equipment, Electrical/Pressurized

EASA ETSO
EARMITFAA TSOIZHEL, TSOESERU.
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LT @ BUBEXYR-ARTIN—=VLGE

Authorized Release Certificate

e FAA:Form 8130-3 Airworthiness Approval Tag

e EASA:Form1

* JCAB: EilrmEAEEFEL

(RETEZEHFERDPFR, 2022F6 ANLETHOERMIZER)

1. Approving National Aviation 2

™ | AUTHORIZED RELEASE CERTIFICATE

UNITED STATES FAA Form B130-3, AIRWORTIHINESS APPROVAL TAG
4, Organization Name and Address:

6. ltem: | 7. Diescription: 8. Part Number: 9, Eligibility:* 10. Quantity: 11.  Serial/Batch
13. Rermarks:
1. Approving Competent Authority/Country 2. AUTHORISED RELEASE CERTIFICATE
EASA FORM 1

4. Organisation Name and Address:
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AMS: Air Management System  FPS: Fire Protection System GA: Global Assist LDG: Landing Gear TAMA: Tamadic  Soltec:MHI Solution technology
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- EHEEDERF LT MITSUBISHI

RITHITERPFOANRDEFTZENTT HFEY Y
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\
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MEDEFRANRELSDELITLT, FYHREANIRFE D,
T EEND YA X, BERBH YA X258

- HEMIORR MIEEORRKR FO—4Y, RENEBEORARE. =

- WEAEEFORR RBRRaAVTTFHA X, BEOIER. & 3HIE.

- BBMI, HAEBROBER FHEFOHY A4 XEHR

- BNBNBEEATHREEN—TFICHDELIIZ, (RO a/NTUR)
ZOMREZVHELT D

WEELDBITEHEMEHELTWNGFNH S,
REDFHAERNEILT 52ECAHTHET L2ONER,

SEEYTF (THhLEEL—F B RA) ) ZRODPIEEER. BHTEEL
B, BHEEBVEXRTH S,
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- MAKE/BUYfER [T > TR ? S MiTSUBISHI

HABRNRES L ECOHMZEEY . ECOEUTEATON, Z2—DVEDR
HT CHEX

EXERICELSIEETOELR,

HODEHDBAZEN L, BRIZITSOF ) A 2%E5, #AEDOMRE., B, &8
ZHERT H-OIC

OBEXa Y FO—ILTELSNERD FIBOT A ESEERMTZEEL

QY T4 VICEEBARD FIBOT A E->EBRMZEE<

EXROMIEDBAILRFMEERSHM. TILZEEMI. BEXMH.

FEIEF-NER. TP, APU, HIEH#E. AVIONICSHEzR. /N4 O, H.
BREEODHHZENDE-V—F, T3 —TFTAAEYT R,
REMRITRET — 2 &E.

T—ARMERT—42 &M LI=-MRO (Maintenance, Repair and Overhaul)

MEEY TS5A4 VB KR->FEEEN T ER
[CHEGTEILTANGBITNIEZELEN] EHTSAVHAEEA—HITER HTSAVEERAHNEE

BMGER. EXMNEEELLEIZE TS TWS,
A7ty FEFENDBLDIE, REIORBEHELT—HOBAAZZEDODEDEEA—NICEEBRETHLD,
BRTCiRERDHM E L THRHON D,
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BOM(BIll of Material) &1t 7 DM ZEHDERE R ZTT URX L TH S,

100 DA TER INARITHEDOEREK, Hit. £EFEN IS =
DOREDRENC ZICERFE SN, M. SEOFEDEEELS,

BOMME SN TV UOMEFE TR AR,

REAEEDO-VICEBRMIELRT 56, BREGHBEENMDERLENC
NEBETELIHHEANEE, EOBRITIEALETELBFTLTLSDH
WMEEEZITORHRELLEDH, (FyvY—tDDELMIAIX 3 DL X T LK
REEIEY—)LORHE)

HETRADZRY E-BOM. HERADRI M-BOM DZ2hH5.

E=M HMEREN, HENMBICHRESZHITTERT HI5E
(Manufacturing Number& L)) [FEZM &5 T EAH D,

ELWRITHEAZEDIZIFELINVBOMZREEST S5 L
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- BOM-> T ? MITSUBISHI

24+ % 51l (E-BOM) S5 51 (M-BOM)
BEHEETRESNBRE, RiEkKISSHINOHER,

RO HAEROLH, RBTRESMSLE  RECCOBRERERNLLY, &m0
DEBEBASER SN TN, ;ffgﬁ?ﬁb%ﬂﬁ:?ﬁl EMEELGE THA

FRONT AXLE ’ FRONT AXLE
—— CRADLE —— CRADLE CRADLE
\— BOLT xN1
- DIFFERENTIAL DIFFERENTIAL
L DIFFERENTIAL @ . HuB L oo
\ |~ LH HUB ASSM —I: HUB
BOLT xN3
HUB x2 x2 '~ RH HUB ASSM —E HUB
L KNUCKLE BOLT xN3
| LH KNUCKLE KNUCKLE
X2 —I: BOLT xN4
—— KNUCKLE X2 & '~ RH KNUCKLE —I: KNUCKLE
L BRAKE CALIPER BOLT xN4
x4 — LHROTOR BRAKE CALIPER x2
—— BRAKE CALIPER x4 —I: BOLT xN5
'— RHROTOR BRAKE CALIPER x2
6 XN T BOLT xN5
L BOLT xN o —
S RELST saemomE
Qiamanc DI M Qafharara
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- BOM-> T ? MITSUBISHI

MAPL (Manufacturing Assembly Part List) 4> 7 JL

HMERICWEGERBSRZHIGEM T, BAOHKORAE - BARS
ZEPARLIEBRETHD, CNIETay T2 ITAHIOMELEVEE
[ZERAINS,

W OiE M O B O
wE 777 ( MANUFACTURING ASSEMBLY PART LIST ) DATE  2018.04.12 pace 1/ 2
MDL HEHTES REV | CL JOB NO ot H
FP1 | 131W1102-1201-9101 221110100 HAJOR A SEG 199 BOOK NO: 1/4NL IDNO: 208501  248: 02567 NYDO
3 o REV|CL |sEG nO| 5TP| oMP PART g
M5 FL.SMPLSCML NO. REV| oL ML ec| ﬁ g FE ik “/ﬂ’ E _§ AT H REC Remarks
HEEE REV|CL | &% | PLANINSE - A | zb 5 (SHT/ZONE)
1 g
wrwwr AFPLICATION wwege
NYDO JIZIWI001-1201 13IW1001-9111N F-i] 010 004 | 31 FLA 2567 | 9ees 1| EA L]
wrrer PARTS LIST wewey
NYBS fI3IWN02-1201 13IW1110-1103-811 EDE FR 3 LF 2567 | 9996 1 EA N 1
NYGS fIZIWnoz-1200 13IW1110-1203-911 EDGE FR 3 LF 2567 | 9996 1 EA N 1
30 J1W02-1201 13IWT131-1103 A BEA n 2567 | 5998 1 | EA N 1
30 | 31W102=1201 131W1131=1203 A BEM n 2567 | &e8S 1 EA K 1
30 | 31W1102=1201 131W1131=1303 A BEM n 2567 | o998 1 EA K 1
NYG5 [I31WI02-1201 13101131 1405-811 BEM A n LF 2567 | Se8E 1 | EA K 1
NYG5 [I31WI02-1201 131W1131-1503-011 BEM A n LF 2567 | Se8E 1 | EA K 1
NYBS fI3IWN02-1201 13IW1131-1607-811 BEM A 3 LF 2567 | 9996 1 EA N 1
30 31W102-1201 131W1131=1707 A BEA n 2567 | 9996 1 EA N 1
30 31W1102-1201 131W1131-1803 L} BEAN n 2567 | 9eeE 1 EA N 1
30 31W1102-1201 131W1131-1803 L} BEAN n 2567 | 9eeE 1 EA N 1
20 FIW102-1201 T3IWT141-1103 A INTERCO n 2567 | oe9E 1 EA L] 1
20 J1W02-1201 13101141-1203 A INTERCO n 2567 | =998 1 EA L] 1
20 31W02-1201 131011411303 A INTERCO n 2567 | =e8S 1 | EA N 1
2 31W102-1201 131011411403 A INTERCD n 2567 | Se98 1 | EA K 1
20 J1WI02-1201 131W1141-1503 A INTERCD n 2567 | SE8E 1 EA K 1
20 31W02-1201 131W1142-1103 A INTERCO n 2567 | 9996 1 EA N 1
2 31W1102-1201 131W1142-1303 L} INTERCO n 2567 | 9eeE 1 EA N 1
2 31W1102-1201 131W1142-1503 L} INTERCO n 2567 | 9eeE 1 EA N 1
20 31W102-1201 131W1143-1103 A INTERCO n 2567 | 9996 1 EA N 1
20 FIW102-1201 13101 143-1303 A INTERCO n 2567 | oe9E 1 EA L] 1
20 J1W02-1201 131011431403 A INTERCD n 2567 | 5998 1 | EA N 1
20 31W02-1201 131W1143-1503 A INTERCO n 2567 | =e8S 1 | EA N 1
NYB5 [I31W02-1201 13101 1441103011 INTERCO K LF 2567 | o998 1 EA K 1
20 J1WI02-1201 131011441505 A INTERCD n 2567 | SE8E 1 EA K 1
NYG5 [I31WI02-1201 131W1145-1103-811 INTERCD n LF 2567 | Se8E 1 | EA K 1
NYGS fI3IWnoz-1200 131W1145-1203-911 INTERCO 3 LF 2567 | 9eeE 1 EA N 1
20 31W102-1201 131W1145-1303 A INTERCD n 2567 | 9996 1 EA N 1
20 31W102-1201 131W1146-1103 A INTERCO n 2567 | 9996 1 EA N 1
NYGS fIZIWnoz-1200 131W1146-1403-911 INTERCO 3 LF 2567 | 9996 1 EA N 1
NYGS [IZ1W02-1201 131N 146-1503-911 INTERCD 3 LF 2567 | oe9E 1 | EA N 1
KIT CODE JOB NO HEH RS REV [CL
2H1L0100 131W1102-1201-9101

© MITSUBISHI HEAVY INDUSTRIES,

D. All Rights Reserved.




BOM>T{~? 2l MITSUBISHI

Break Down TAPE 4> 7))L

BOMM o BE 1 BB ICHELARINZHMEB LY X+
HEZEOELFR. EBMFEOBRT—FELTHERASINS

LEVEL (1)

EMES  [LEVEL |MAPLNO ‘MSHOP |NE)<TASSY B T ‘PARTNO |START ‘END |0TYASSV |QTYSHIP |L|NIT ‘ﬁﬁ |SEGNO ‘ECCD ‘SPOS ‘CPOS |DATAOD ‘PNAME ‘SSHOP ‘PARTI’YPI |
04 omsy T 146T1211-43-9601 M220 146T1211-43 M 146T1211-423-901 01002 09990 1 1 EA 265 3 o9 ong FRA-A MB20  LF

M 05 omsy T 146T1211-43-901 ME20 146T1211-43 M 146T1262-3 01002 09990 1 1 EA 265 21 o9 030 STIFFENER 20

M 05 omsy T 146T1211-43-901 ME20 146T6010-2 C 14675008-18 01020 01069 1 1 EA 265 1 o9 030 POST 20

M 03 01089 T DCAG-146T0200-300F-9600 M220 146T1212-23 M 146T1212-25-9601 01002 01063 1 1 EA 265 31 00z o1 BRAGKET M220 FLA

M 04 01089 T 146T1212-23-9601 M220 146T1212-23 M BAGFETOIGIGT 01002 09990 1 1 EA 265 " F FILLER

M 03 01089 T DCAG-146T0200-300F-9600 M220 146T6010-2 M 146T5010-2-9601 01020 01063 1 1 EA 265 31 003 o1 SUPFORT M220 FLA

M 04 01089 T 146T6010-2-9601 M220 146T6010-2 K 146T5010-2-901 01020 01063 1 1 EA 265 31 009 003 STRUC ME20  LF

M 05 01089 T 146T6010-2-901 ME20 146T1200-42 M 146T1200-42-301 01002 09990 1 1 EA 265 31 ol 009 FRAME ME20  LF

M 06 01089 T 146T1200-42-001 ME20 146T1200-42 C 146T1060-7 01002 09990 1 1 EA 265 21 ol 030 INMER CHORD 20

M 05 o103 T 146T6010-2-901 ME20 146T1210-37 M 146T1210-37-301 01002 09990 1 1 EA 265 31 ol 009 FRA-A MBE20  LF

[ 06 o1sg T 146T1210-37-901 NE20 146T1210-37 G 146T1060-7 01002 09540 1 1 EA 265 a1 ol 050 INMER GHORD a0

[ 05 o1sg T 146T5010-2-901 NE20 146TG010-2 1l 146T5010-2-811 01020 01063 1 1 EA 265 L2 009 [ilo]1] WEE-# NE2D  L3A

[ 06 o153 T 146T5010-2-911 NE20 146TE010-2 G 146T5011-6 01020 01069 1 1 EA 255 L2 [ili} 1co WEE ASSY NE2D  LSA

[ o7 o153 T 146T5011-6 NE20 146TE011-6 G 146T5011-39 00at4 09540 1 1 EA 255 1 [ili} 150 WEB a0

[ 05 o153 T 146T5010-2-901 NE20 146TEO10-2 1l 146T5010-2-812 01020 01069 1 1 EA 255 L2 009 oG WEB-# NE2D  LSA

[ 06 o153 T 146T5010-2-912 NE20 146TEO10-2 G 146T5011-8 01020 01069 1 1 EA 255 L2 [ili} 1co WEE ASSY [ LSA

M 07 01059 T 146TE011-8 il 146TA011-8 o] T4ETE0T1-106 00914 01154 1 1EA 255 21 o0& 150 WEB 20

M 03 01059 T DGAG-146T0200-300F-9600 N220 146TA010-2 ] T46TE010-2-9602 01020 D106 1 1EA 255 31 oog o1 SUPPORT N220 PLA

M 04 01059 T 146TE010-2-9602 N220 146TA010-2 ] T46TE010-2-802 01020 01068 1 1EA 255 31 [ILIE) oog STRUC NB20 LF

M 05 01059 T T46TE010-2-902 NB20 146T1212-23 ] T46T1212-23-801 01002 08940 1 1EA 255 31 oin [ILIE) FRAME-#A NB20 LF

M 06 omsy T 146T1212-23-901 NE20 146T1212-23 G 452T2120-76 o100z - 09990 1 1 EA 255 1 o oMo FITTING a0

M 05 omsy T 146T010-2-902 NEZ20 146T1213-46 M 146T1213-46-901 01002 - 09990 1 1 EA 255 3 o IR} FRAME MNB20  LF

M 06 omsy T 146T1213-46-901 NEZ20 146T1213-46 G 453T1015-19 01002 - 09990 1 1 EA 255 L2 o 0o DRAIN SUPPORT AS NE20  LSA

M 07 omsy T 463T1016-19 NE20 453T1015-19 C 453T1016-33 onaty 09990 1 1 EA 265 1 o 150 DRAIN SUFFORT DE 20

M 07 omsy T 463T1016-19 NE20 453T1015-19 M BAGNTIKBOEF onaty 09990 4 4 EA 265 " NUTPLAT

M 06 omsy T 146T1213-46-001 ME20 146T1213-46 C 453T1015-5 01002 09990 1 1 EA 265 1 o 150 DRAIN SUFFORT DE 20

M 06 omsy T 146T1213-46-001 ME20 146T6010-2 K 453T1717-21 01020 01069 1 1EA  REM 265 21 o 150 BRAGKET 20

M 06 01089 T 146T1213-46-001 ME20 146TG010-2 M BAGEIINMIKE 01020 01063 3 3EA  REM 265 " “BOLT. HEX HEAD"

M 06 01089 T 146T1213-46-001 ME20 146TG010-2 K BAGF3FO0IKI63NN 01020 01063 1 1EA  REM 265 " FILLER

M 06 01089 T 146T1213-46-001 ME20 146T6010-2 o} BAGFEHO8JCO1IHG 01020 01063 1 1 EA 265 " FILLER-RADIUSED

M 02 01089 T 146T0115-905 Hoon 146T0115-905 C 140T4610-4 01069 01063 1 1 SEAL APPLIGATION

M 02 01089 T 146T0200-905 G620 146T0200-305 C 140T2310-36 01069 01063 1 1 DRAIN WALVE INST

M 02 01089 T 146T0200-905 G620 146T0200-305 C 146T1208-11 01069 01063 1 1 FRAME SEGMENT AS

M 02 o103 T 146T0200-905 G20 146T0200-305 G 146T1200-42 01069 01063 1 1 FRAME SEGMENT AS

[ 02 o1sg T 146T0200-905 G20 146T0200-305 G 146T1210-37 01059 01053 1 1 FRAME SEGMENT AS

[ 02 o1sg T 146T0200-905 G20 146T0200-305 G T6T1211-43 01059 01053 1 1 FRAME SEGMENT AS

[ 02 o153 T 146T0200-905 6620 146T0200-308 G 146T1212-23 01059 01053 1 1 FRAME SEGMENT AS

[ 02 o153 T 146T0200-905 6620 146T0200-308 G T46T1213-46 01059 01053 1 1 FRAME SEGMENT AS

[ 02 o153 T 146T0200-905 6620 146T0200-308 G 146T1214-48 01059 01053 1 1 FRAME SEGMENT AS

M 02 01059 T 146T0200-905 620 146T0200-805 o] T4ET3210-4 01058 01058 1 1 SKIN ASSY

M 02 01059 T 146T0200-905 620 146T0200-805 o] T4ETE010-2 01058 01058 1 1 SUPPORT STRUCT I

M 02 01059 T 146T0200-905 620 146T0200-805 o] 453T1383-1 01058 01058 1 1 FLOOR PANEL INST

M 03 01059 T DGAG-146T0200-300F-9400 N220 146T1208-11 ] T46T1208-11-8602 01002 01063 1 1EA 255 31 oog o1 GLIP N220 PLA

M 03 01059 T DGAG-146T0200-300F-9400 N220 TET1210-37 ] T46T1210-37-8602 01002 01063 1 1EA 255 31 oog o1 GLIP N220 PLA

M 03 omsy T DGAG-146T0200-300F-9400 M220 146T1211-43 M T46T1211-43-8602 o102 - 01063 1 1 EA 255 3 g o1 GLIP M220 PLA

M 03 omsy T DGAG-146T0200-300F-9400 N220 146T1212-23 M 146T1212-23-9602 o102 - 01063 1 1 EA 255 3 g o1 GLIP N220 PLA

M 03 omsy T DGAG-146T0200-300F-9400 N220 146T1213-46 M 146T1213-46-9602 o102 - 01063 1 1 EA 255 3 g o1 FILLER N220 PLA

M 0z omsy T DCACG-146T0200-200F-9400 M220 146T1214-48 M 146T1214-48-0401 o102 - 01062 1 1 EA 265 3 ong o1 STIF-T M220 FLA

M 0z omsy T DCACG-146T0200-200F-9400 M220 146T6010-2 M 146T8010-2-9401 01020 01063 1 1 EA 265 3 ong o1 SUPFORT M220 FLA

M 04 omsy T 146T010-2-9401 M220 146T6010-2 C 14675008-15 01020 01069 1 1 EA 265 L2 ong oo WEE ASSY 6P LsA

M 05 omsy T 146Ta008-15 6P 146T6008-15 C 146T5008-14 onaty 09990 1 1 EA 265 1 ong 150 WEE 20

M 05 01089 T 146TG006-15 (g 146TG008-15 o} 146T5008-3 00314 09990 1 1 EA 265 1 00z 150 DOUBLER RING 20

M 03 01089 T DCAG-146T0200-300F-9500 M220 146T1200-42 M 146T1200-42-9501 01002 01063 1 1 EA 265 31 00z o1 SHIM M220 FLA

M 03 01089 T DCAG-146T0200-300F-9500 M220 146T1200-42 M 146T1209-42-3502 01002 01063 1 1 EA 265 31 003 o1 BOLTI M220 FLA

M 03 01089 T DCAG-146T0200-300F-9500 M220 146T1210-37 M 146T1210-37-9501 01002 01063 1 1 EA 265 31 003 o1 STIFF M220 FLA

M 03 01089 T DCAG-146T0200-300F-9500 M220 146T1212-23 M 146T1212-23-9501 01002 01063 1 1 EA 265 31 003 o1 BRAGKET M220 FLA

M na N1nsa T NCGAC-T4RTN2NN-ANNF-9800 M2 WATI212-23 ] T4RT1212-23-85N7 nnna - ninag 1 1FA il Al nna nnt FIIIFR 1 M2 Fl&



A UA—T I —REEITTAE & A rursumene

ZREMBMBDERZRAL—RIZT2EOICF,. HEICEVBRZEYMAT S ELFTTERTS
Thd,

IN—FDAZ3—Dz—REIT
HMEEILTAET A E. MEZU2UEbEAZ L, SLAEREZa FA—)LLTHE,. S
EHRFREIZHELBEREEY HIT 5,

YVIDAEZ—Tz—REE
FMEZHIHTAETOPLYRYIAODYIBYIFENEGLS (Ryiy, 71)—XEL) #9356 &
SITEYETFS, VIRN=2a3 07y TTFHELGENVAONRMNEY T R,

REBEEDA V2 —T—REIX
BAERPOERRPCIRIEFE, BWIEZH-09 (NFEEH) 7—R, (B, I2HL., B, KETEE.
BIRGE) COLSBIEPBILHANVTALREZRBUEITT S,

MR, A, [IIRLGEENLTFHRTSH (HEHR) ¥—R, (BHTH. FWNE B, B. &
K) COEIBIENRBIBANRTMA DI ADAKRZEIS,

RDIE. TORDITETEDE > HHEEMTONLZDOAZEMY . £INRL—RIZITL
LOICEIRZHE. ARTIHIENNKROLOND, BF. BRFrstDERAEBSES>TH
Y, BTHETHI AEENBEATWND, 1 V3 —Jx1—RABEZEALDIEIME=HN1
CNEENTT 2 ADNEY,




- Q (@E) C (aXF) D (#hHA) %S

A S MITSUBISHS

HETHIRAQCDIXFEDHEFIZL LT FET S,
SDHIZKETHY ., ETFoBFTNEELLEL, TANTO,

Q: RBEEEFXEPLARYZICESEINNT TS (EX
ZF1E) D,

Z29TETHENALDNLGHEN., ICHAEMETEEZXZZZTL
F5T5IERLTEHEINAGL,
C:aARMIEFAHEAENOMATIEY LITHED,
EHEDBETIEI—HEBMHICLABLLLGELH, MoHEIZQ
FEHIZT HEENH D,

D: YRA—RA5Va—)LIZRS&SICEVERALZLTILL
EADMNTAO, 1000 RELEGHDIEENTHEMIM S
TILIZEB LTS, BERRANENESTNELY,

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




PRERIKRE MITSUBISHI

BEFPOMEREERT #HB

MZEERNEEER

100000 - 10414 | 10444

96318
FAUH  34THEAN 1297FA A
80000 —*- E $

=P 314AAN 12108 A
«MHI (£)
60000 ~MH (%f_ﬂ,:_)

120000

1939~1944M 1= > 1=5F R THRERE N
N\ I:Eﬁuﬂ’qtﬁ%bfiihto s ngm
HEERITDE

FRIEEHE

wooo —w=F AP T e m op % (BBREEES)
B4 : BA+ AEET

* ) ’ 26275 28180
20000 , A'l' 0
15000
10000 A
R — 6000 3628
432260 e S -.-.‘ 61 O 4 3864
0 3 8 4 Q G 8 4 82= 67: 6 /b 5o D& A% '} é 7169725?4 gggo
(19& q,'\\& qjlf& q/Y& q,\& ‘ﬁ;& q/f& q,/\Y& \2'5< q,\& {bf& rb\& {b%& (b,b& {bb(& rbb& 'b@‘& (b\& qu’& rb\& b‘f& b‘\& @Y& ,b\°§$< f& \&
NN N S \°—’ UG SR S S O S SRR S RS A AR i '9 '9

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 14




3. MEHEOBALS MITSUBISHI

BEGMEERZBE L TREHORES &, BRALIZHRELT-,
D1994.4 hEMEHATETEICEE

19945 4H26H, PEEEZEE (R SZMEEKREE) RETEEETETOREMRE140F (T7/NXXAA300B4—-—622R) NEH
BEBADEEEADICEEL, REEFEF271AH026 4 AT LT,

EEE/NL Oy FPIS—[Z &k B5%E.

EAFEHEMLEOFIEM TITON TV, BHEMEAR - TI—LA—Z TS . BBEMOBREEMET— FAES L=, TO-OHKIEIRE
TEIKERTZEZRIB L=, BREABEEME—FZWEHESITHETLEDS, E— FREERShGH of-, BHEMTIIRET I 57-OITIRHMHEZIRL
f=o KERERSHELFEEDTEKITIENTYAFR12. IFEFTHIV -, BRMEMZEZALADOY MLESIERT EHRICIEMEZR L,
BRI —LAN—EMIELTz, 2Oy LB EFRAEGYRBKERER Lz, TORBKITRELEE L,

ft
2000
S/F 15715
&
I _WARNING.
1500 SO0k BARRING
on' GLIDE PASS S/F up from 30/40
B co LEVER AP on
1000 r\ THS full up
————a 8 STALL W
SLIDg of AP off - WARNINS
SLorgp 8
ALPHA FLOOR
500
- o
FGO LEVERJS call
| 1 | CAP take over R I |
| i | 1 i
© bw T3 00 B 15700 - - .
13" 50° 05" 18~ 25 31 37 49" 57" 03" 11 18 25 3~ 40"
.2 :
PITCH 3.9 4.0 5.3 4.6 1.8 3.5 5.5 8.6 10.6 21.5 36.2 52.2 43.8 -12.0
(!>~ = i~ (28> =1
AOA c CHER) 6.5 6.3 5.0 46 5.3 71 s.6 12.2 10.4 8.7 11.8 245 32.1 .
<2 1=034.35-T 1
CAS 13¢ 141 145 146 141 138 129 127 128 135 124 87 102
(kLo T T071.09 T 03T 0% — | oas1 ol 0%TOF T BO7IED 1.3571.52 1. 4771-27
" 1.09/1. 08 : 1.18/1.17 1.01/1.0 4/1.04 ' [ 3 : :
EPR #1/%2 1.21/1.21 ©0/1.00 1.53/1.57 1.61/1.61 1.63/1.61 __1.60/1.62
ELEVATOR 0.7 0.3 3a.s 5.6 6.0 8.5 9.8 9.9 14.1 14.1  14.1 11.7 11.3 -10.2
=1 < ‘
= 5.3 -5.3 L5083 =8.7 =8.5 =12.3 1223 -12.3 -12.3 -12.3 -11.8 -8.1 -7.4 7.0
=2 (¢ 9.

wis Movable range -30 to 15°, accuracy =+0.9°, <0 = Nosi Up
»2: Movable range (Electrical) -13 to 2.5°, accuracy =0.9°, < 0 = Nosec Up

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




3. MEHEOBALS MITSUBISHI

(22000.11.27 MH-2000~1Y) O 742 —8ETHO/KEIZE%
2000 1 1 A 2 7 BMH2000R E¥) SR T EEBZHREEZ., —ERHETOKAICEE, =FFITX
x4 Oy FMERIBERT., BligttE. RIFEESRES.

REIE T—/O0—20HE8 EEMERX SV T) OEFICEDHEW, (BBR{EARR70008R -3 L.
341F5ME THET) FREENFEL TOELUEIZEFDER, BEFRBEEE RLYUA, BE) NEEELEE-T
L\fd:b\'.)f:o

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



3. MEHEOBALS MITSUBISHI

(320007.10.31
F2XEHERRATEZETER

2007F410H31H F—2B (#812
6) NEERECICELEEEICR%R, =8 T
TRAMNA4 Oy F2BNES,

REEEEEORBIR, EvFL—FSrq 0
EO—ILL— Fo v A O~DEFEFIZIT =1
. BEREEHCIRHHEESIVTE Y F EFAa Y
Eai—4EEy FEENMEVDTREICEIE EIFT,
CNICH LIEMBRETIF-E A, SEILEICHE
FIcEYFETHFTRE,

BHG VAT LEXZ SV E 1—5ORBER,

LMALABIFEELBENI EEPAS & LTRT
WMEEET,

RifTEFEZFTTHE LTHFAITNERLDD,

© MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



4 T TS &I T A marsumm

AnZEtHER on
DT—A

FRIBEDH (FEENISE)

BEV-) (FraEH+) HEDHER (KETISR)

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



4. FEBSEREIN TR B i Bt

EALGEFELTWNBDEASH,
- el
&R =%,z MY
SRR

N
= © WO b
\ REMT BT 7°'REAMNI \
= wOR N P
\ ., N\ | bHVATAICEAE |
\ TVART RIS T B N\ | mEGERS
® BB &
® BB &
\\:\" * — & _5 kS o - %. %. - %
% § § Knvryuy ‘%
“‘g HBIERH IRV L im % % §
8 . s R YATA &
\ E—Y R 5% 7 . R SRRAT \
\ HIALI-YYY R \
w — o 0=y =[] e w
3 o-M R 3R ITTEMMIE VY | ERERVATAISK
= h O &
\ : : o= N BNBRE %
b . . AW w
® BB &
] NE N
] ; NE o 3
\ A 'y NY [ LTSRS T\
§ HEEaMmT % % %
% E - Q\\‘- Q\\‘- —_—ry ¢ %
3 CIREEEE: { [l ) 8 S RISz L—ya 8
§ SAE{LCFRP SE B CFRPTP B0 w2 ) W T Y9N Rab—vay %
b Trow B
3 N R N
2 Co-Bond / Co-Cure Water Jetil T s R . 3
§ J7BALE=SYYY R : \
§ RN B . N \
\ : : N \
§ RTM / VaRTM : N %
\ R 3

L T I



2la MITSUBISHI

AT

= DA N a5

>

<xxREban>
EB1TI3)

o

\ss/—AU
SHR
/1”.&
NN
Sh
=
5%
o Z
mzmm =
o U i
B :
N 5
NRE W
IR R 3
o5 12 K U 3
kua_wamm_“mL 2
uJ_ £ R Z
m = =
:/:._ﬁmu_._w,,.“ g
SN .




5. BPmEISHAMOFETT >3y M — > B Az miTRRSY!
SahE-Z2JRE

ii:[3) E(EL

B EIEAITS) I

Metal plate
zé FRI7

B
ZRULES

FmEat—-=->493%

SWIOITRCIOFBOMRISMUE

/ \ } “ .

Z— 2 RETIEMSAE fHY L FISNICILDA NI H —%
ERFEgES ( =D, RSN E—= )93 TEESHED
e IREABEURD M E B EEHEIG D (C LD PEi>,

BFE— XD MYFEET D MEROEENS

FE)(RIUIZD 2 DOREZHAENE TSNS

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




5. EBREERA OB SawNE—SRRFARET  msvme
SR SEE . BERC-—)

ERTT

A e

|:| ﬂ‘|:|/ Nozzle BE IRIRENF ——
O
' Q

/:—P)lxl:_L'
‘ /M pRLV=v=v=y=y llV=Ey=y=

Jamauant

; A —
AR NN

Yo

E-Z>IARBEN SO TLEITIIY 23YNE-Z2T IDEE-"2ITRILF—K
= KDEMRDALAZN AT fE
NAFITWE . éﬂjti%;@%;%:;{% %‘C S
= = S545(C N EE(C =7‘ ~ N
-3y MREIDOY > T2 U (CLDREEICL D . E—:\//]'Ifé@i%E*ﬂéb\EQ?

WESEE e = Y2712 REML LITHARE

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




SRS AN OFETT Sy NE-DRR Rl 00 e meeume

BRE -V RBTERUCFEELCLDIPNMELE (RS )
E55E). BD. BEXRETHFEEE&HENK,

Eb DB EIRE — Rk

23

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




5. BPmEEFAMIOFEIT S-SR ASEET

REFR : JOFIESPom
A

&b M1

SECTION A-A - ,
7 =)\ 1 MIEBAAZRE T BEPZER ATATT 5o
BRBEEDERAA—
SN RN
I35 SHBAINT—5) A MEWMEE 503 L FT7—0) A MERZIZE
SIOFHEN B EICERNEDS —>T7—1) 14 NOBWMAIICERR AN DD LR
ZRNECS

ER&R(2E&ELD)

<= >

ZEH:1%
SECTION A-A (BEPZER?)
SAyNE-Z> ) FMHIOAICE, SPMREDT—I)\A "NEZEBITER

© 2017 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 24

WA, EX24HE) LSBUDFRTAHEBMIAEMEER, X, MMIOFEHLFTT,



5. EPmEBEHANOFEIT EEER N T EIREN AT RATSRBIR

FTEBEEPmEI  FEAF>, AN—, UJ - {
FB|2E> (AFT) a

7050-T7451 PLATE
F910m

o P Dt N

7797° MyIL-)
4330V STEEL BAR

F22/(— (FRONT)

T 2RI —
7475-T7351 PLATE
/7475-T7351 PLATE #9m

£92m

© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



5. EPmEBEHANOFEIT EEERN T EIRENEFAT rTsReIa

« IREENBEORERFREE
«  FI EFBIEDENM
- TEROIE

SEIREBTD
UUDICES
t EFEREAE

L

© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



5. EPmEBEHANOFEIT g N T EARENEE AT o runsREIat

finZERE Y )L BB Em DBEAR DN T B eI EI R DTz 8HIC
BEERI THOBERANAFOTULS
D@
QERE I EE(80kW, 30,000rpmI L)
R@B=RxN(50m/min, 0.5GE L)

taBiE S0 T AL
U BFHE(EAS8,000cc/min GEITE) (HZFI 3.

© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




AN A ol L o \ NIN P72 0

6. EEMBELSIMOFEIT IMZEEABIE DRI T~ s
FH MEORE MEBOER
1900 | BEIEBRE (BUEICEIFEIE) DR i 4754V —1: KEEHE, RIS

20178% cas | darh—2J4 e ;
1920 FILSE

. DRBI=&D : BHELE &S DR

202484 B

AR L e e
1940 | 7075&%BA%  /
: ——x i € F/\ES>FDH106a4vk

BN - somamn - Tt IR il

= emniuﬁﬁﬁgﬁ@ﬁ& (BfSHEm) S At i;?,\jb_bﬁ

B ELE I LA o= : ] A1t
T , e A R—12%5747
S ELBREADE T

< 70508¢ : i
1980 4 7/ RA310

4 EETFNZ=HLEE | BE/ERENL | | BESEEL

~ - +
< BE@RgEEEH DRE AR
BRE/E{b/I T

2000

R R MR A M ERHEEM I




6. EEMRERMOMBEIT  RIEMZEHEETR RRuEIY
A R—A T BEERAR OB

19704 (£ 19904 X 20004 %
N

HE: T # TIEBA~OT LIV LEEERADORRESKRORERIEER, 56 pp.588-591 (2006)6

IR, REICHLESHZEER
HEEMERE 35t/

-FEEMIEDFHR-
> BREICKIRBUE
B CFRP(SS4—F) > THEEMERFO-ORHEAEHIR
el > MBATEELIC K AR REENRE

©2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

———————————



6. EBEMREMOFEIT STEOMZEEMEIOENE  « arvesms

BaMH <D
IEEPHE

IV abmAmaSE (1>IRIF)
=i

* ESHE(EH
—-A-+<M)IL=T, A-VaRTM

FEBEMBONZA =YY
= e L WGER(
N —
PAS=IAES
BRI {ERRISIEHN
BALEVPRESREERDLYD, BEMEOHFIEE) EEMEORMER (EMUTWSTZ8))
> KWPNI=ILERDOER > BHIHIF > EBROEIE /B FER R T4l
o SRT—EIELIE > BRI TF 5> BROBAILI
= B/ SRR T RMEIRLRZ, IRk
SRR AR > BHSBEMMEIE (FTIHBASCAILE+S)

* Beta Annealed, Slow Cooled and Aged



6. EEMELSMOENT IA—-MIL—T& PHTRSBIRLY
1. ZWITH

H B : Wikipediadk Y

RREVEEAEZYLTHREIZTS

H R : Twaron HP&LY

HE:RLHPELY
" ’ SRS TR LA
(R IZERPHSR) 3. FUILYJ COFETIIBRRFTELL
BIEZEFEES
4. EREICTRRE -
*\ :*Ev : " N L ¢ i Rk
4 | .

it

BELI-BIEA K Z R T

© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



6. EEMBELEIMOLBIT F—MIL-TJ% PN

REEBHOEEMEE #at—iEssh

ey

H B :Boeing#t HP &Y

X '-i'!
5 =
h |
" \ “
Y |
D &5y :
Pl )
SR L
] i )
A \
3

o :
-~
i a |

‘ | \// -l ir'\\' l\ \‘ ]

3 -
S T el ~
$42° © 5.3mx29.4m 205 EHE (-ML-TY)

© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




6. EEMELSHEITOBIT S MITSUBISI

VaRTM (Vacuum Assisted Resin Transfer Molding)

> K547 TA— AICHIIgE B 2R3 L TREL
SEfiRA— ML - TR
> BIROBHBRIATUTA— LOBFAITEIZME

EZ8/\v% (Vacuum Bag)
/_ BHE R @A (Resin Distribution Media)

H7Z° (Vacuum)

_5:' R (Mold) \

A—T > (zEk)
Oven (Heating)

=ZEETH#R Vol.42 No.5(2005-12)




8. 7 IMEIOBA S mrmumare

19t 1-5-1° I-0f £ BIS29I-). ALHOEALCLD. BEICRERULIEORVRAE - KT7
S ONEFNETHR,  BARTI—Sa RSN SA TUS

IO OHE ORI FATIREIANS W 1909
SR T

ERIZNO LR T — ToTHA AL

558 A I 97" HATIVE D@ AL DHEAL
ULVIOVASAE] il e

——ADZHFRAL = MAMEORIS ¥21b-Y30Y7 pDEAL

i

7Y IMEICLBIAMIEFTDAE — FOWERS. BARTEEDENNERIEL.
GREARTO [ NYAI1-4-53y (DX) ([CDITREE] 81 )
AT I BRI U EFFERDZNMNFTTEUVDHIRIERSR,

X https://www.meti.go.jp/press/2018/09/20180907010/20180907010.html

\

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




7 AR DFETT pramis—

7S ANDEABICE DT EREIR CERN A EIR G COREZIR L 7" 3 JkEs/VI MW 17K
Dﬁ RTEBRLOCRDDDHB.,

EERIB T DZRRE 7" IMEIC K BEHRD T

(3%1)
v EEIVDORREGETEEIR HAREE v’ 3D¥21b-Y3Y. VREAMIICLDEF717 7RG
(%%2)
mme v SETEEE- T RIEPILOE v PLMICE37" 5" S1BHMO3E
BREE ) v SLPREROBER (HRDHIR)

v BB - EE0EmEARREME
v IERERE/IME

v &R — RIA LDHR
v SAIINSADsEAL
. v AL iR aRt
EE b
v ANBEEDEEL & BEME
v IBREE RENA BN IS
v TEEDHERK

v AUFLE mBRRER
v mEaHEl SECEROzNE=AL
v No—8BEUT D@L
v BEOHER

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.

v BN\ -ZEBOH TNESDERIRELE
v FRM##rE3D321b-3300RE
v’ 3D3U321b-330ICLBYY-AMRES

v’ 3DY21b-3IUC LB RIS ITHEE L eREARET
E’“F BE T -ADUNEE - DT -2E (IoT)
ROSIRIGENR—D XD NEHROKPIEI1RAL

v ISV I0RES (Digital Twin)

v’ 3D321b-33UIC L DIETE - IRk/EE F D S HIAREIE

v ¥7°34P-LDT VT NBIREB L EIBDEZ1E

v BEFH. MEARARFA (IoT=AI)

v FUAl/EEZOBEE (-4 -/ERERHE)
v PLMIC& BT 545" Aubml E
v QEOSBEMRLL/EEEEE (VR)

35

X1 : Virtual Reality %2 : Product Lifecycle Management



7 AR DFETT RITRUmRIE

3DT" Y ANIZ1V-Y3 U TIHIRBEREAREEE ., €07 ARV RIESTERASN S,
3D_“ S ANYZ1b-Y3Y D7 & ‘”:7’(‘/

88 : Robot Programmer in the Transportation & Mobility | DELMIA
URL : https://www.youtube.com/watch?v=sUrXHsx3nnk

3D7" ¥ Ayz1b-93Y JOTADT I INEER

wh

H#: Process Planning for Aerospace and Defense | DELMIA — OgRR/1= = »_
URL : https://www.ygoutube.cgm/watch?v=2EB|-LyDF5fQ 'ﬂE%}ET\‘ DDE'{%”IE‘ jZI\E.iEOD/\ X

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.



7 AT DFATT T SR

(%]

OFBEEI DT I NIZ1b-Y3VENH
Future Lean Wing Factory Simulation in 3DEXPERIENCE - LOCOMACHS
https://www.youtube.com/watch?v=jmmNTUKsyug

QBEBNEAEI( VDT Y INYZ1V-Y3VENE
DIGITAL FACTORY SIMULATION (DMWORKS)
https://www.youtube.com/watch?v=1yL7sUxPYCo

QIFIN ADIFR T ZDIVT)° papi
Airbus future factory

https://www.youtube.com/watch?v=w2Qsagy2 Bg
@IZN AOBEEMEII TS FE

https://www.airbus.com/newsroom/press-releases/en/2019/10/airbus-inaugurates-new-a320-
structure-assembly-line-in-hamburg.html

7 AT YRR D DIRR(C |

© 2018 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved. 37



https://www.youtube.com/watch?v=jmmNTUKsyug
https://www.youtube.com/watch?v=jmmNTUKsyug
https://www.youtube.com/watch?v=jmmNTUKsyug
https://www.youtube.com/watch?v=1yL7sUxPYCo
https://www.youtube.com/watch?v=jmmNTUKsyug
https://www.youtube.com/watch?v=w2Qsqy2__Bg
https://www.airbus.com/newsroom/press-releases/en/2019/10/airbus-inaugurates-new-a320-structure-assembly-line-in-hamburg.html

9. F&&H S MITSUBISH
REMZEHEE, 1005 ROBENEETEHE ROISIZHE ALD
EFZENCTSH. FEOLLEMR,

ZLDARDEZF>TSELTARLLY,
LHL. IRRICKESE, —BRICLTE<LDERZE LV RASXIBRIZHES,

chhoROONBIMERIOO_7 LT RITEOEBAIEHIEZHY .,
HoLHEAIEICEZRAIT. Ho S ARICEKREZRFS. [FEEZHELS
FEITE2NRT AIDZETIXGRULEASH,

MZEHERIICOVID-19DA /NI TEEBR RO BEHIZHE-TLNS,
I E/EIT S,

TORFT—FREL. EFEOERBESSLLVENE,
2020.12.5 RIIIEE



MOVE THE WORLD FORW>>RD

MITSUBISHI
HEAVY
INDUSTRIES
GROUP



Aerospace Industry
Commercial Aircraft
OEM* Development Phase

NAGOYA UNIVERSITY

VALERIA MUCCIACITO
February 6%, 2021.




et

N oo oW

BIO

Definitions
Before COVID-19
After COVID-19

Opportunity or Threat

. 5 Strategies

Industrial Base Workforce






«»  Master in Business Administration Stricto Sensu

Fundacdo Instituto de Administracdo (FIA) Sao Paulo -
Brazil

Project: “Leadership Competences for Innovation”-
12/2016

“» Executive MBA - Lato Sensu

Executive Master of Business Administration
Business School Sao Paulo &

Laureate International Universities, 1998

% Managing in the Global Economy EMBA
University of Toronto, Canada, 1999

7/

<*  Bachelor of Business Administration

Over 25 years of experience in the Business Management
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performance suppliers.



2. Definitions




Supply Chain:

“...is a set of organizations directly linked by one or more of the upstream and
downstream flows of products, services, finances and information from a source to a
customer. [1]”

“... is the process through which a company creates and distributes its products and
services to the end user. It includes several specific elements; production planning,
material sourcing, transportation management, warehouse management and demand
management. These functions are tightly integrated to provide the products and

”»

services to the end user in an efficient, timely and profitable manner. [2]

Source:
[1] T. Mentzer et.al., Defining Supply Chain Management, in Journal of Business Logistics, Vol. 22, No.2,2001.
[2] W. Scott and Ch. Oldield, The Nine Basic Rules of a Successful Supply Chain URL: <http://ww.aia-aerospace.org/assets/smc_wp-nine.pdf> PN



Supply Chain Management:

“...is the integration of key business processes across the supply chain for the purpose

of creating value for customers and stakeholders. [3]”

{3

is a set of approaches utilized to efficiently integrate suppliers, manufacturers,
warehouses and stores, so that merchandise is produced and distributed at the right
quantities, to the right locations, and at the right time, in order to

minimize system-wide costs while satisfying service level requirement. [4]”

In a general, SCM is an action based on the integration of organizational units that compose the supply chain and
coordinates material, information, performance measurement, compliance, governance and financial flows in order
to meet requirements from the perspective of end users throughout the supply chain to increase its

competitiveness.

Source:
[3] D. M. Lambert, Supply Chain Management: Processes, Partnership, Performance, 3rd edition, 2008. N
[4] D. Simchi-Levi, P. Kaminsky, E. Simchi-Levi, Designing and Managing the Supply Chain, 3rd edition, Mcgraw Hill, 2007.



“Aviation is a vital enabler of economic activity by providing defense services through

military aviation and transport and related services through civil aviation. Civil aviation
covers not only the commercial air transport of passengers and freight, but also include
all related industries such as general aviation, airports, air navigation service providers
and those activities directly serving passengers or providing air freight services. These

aviation related industries form together the civil aviation industry.”

Source:https://www.icao.int/sustainability/Satellite/Documents/Draft%20Aviation%20Satellite%20Account%20Methodological%20Framework. pdf#search:

aviation%20industry%20definition

~

N



AVIATIODN
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Complex and Expensive.

* lIts high technology is one of the major contributors to the economic development.

*  Flight safety and reliability of the aircraft.

e  Certified by Authorities with full traceability back to origin.

*  Requires high standards for production and approval of parts, as well as other
quality regulations for suppliers.

«  Stakeholders must comply with all Compliance and Governance rules.

Source: Market Standard.



Relevance of the SCM in the Aerospace

Boeing will not be successful if our supply chain partners are not successful

4 4 A A A

747-8
400 3.1 2.3 3 6
thousand parts million parts million parts million parts million parts

$43 billion spend e 5,400 factories e 500,000 people

5 /o Suppliers . Boeing

Percent of Boeing airplanes cost that comes through the supply chain

Copyright ® 2018 Boeing. All rights reserved -
o
N

Source: http://seattle.bciaerospace.com/images/2018/downloads/boeing-conference-day/presentations/boeing-conference-day-2018-lindsey-douglas. pdf



Supply Chain Management
—

The aviation, space and defense industry by nature of the complexity of its
products is highly dependent on the supply chain having a complete and
comprehensive understanding of the product and process requirements that
are meant to assure product conformance and control.

Contractual requirements review and management are important elements of
a Quality Management System (Reference: IAQG 9100:2016) and will enhance
overall supply chain performance with regards to On-Time-On-Quality Delivery
(OTOQD).



Procurement Categories

Services

= Materials Management & Spares
= Technical & Engineering Services
= Customer Support

Structures

= Major assemblies

= Body sections

= Movable wing
sections

s = [nternal
= Doors ystems = Non-Production
= Flight Control Surfaces = Avionics
» Fuselage = Flight Systems

= Hydraulics

= Wheels & Brakes

= Landing Gear

= Environmental Control

Systems

Interiors = Electrical Systems Common
= Passenger Seats Commodities

= Cabin Systems
= Galley Inserts
= Interiors

= Machined parts
= Sheet metal parts

= Assemblies
= Cargo Systems = Tubing
. = Wiring
Propulsion - Tooling
= Engines = Raw materials
= Struts

= Standards
= Nacelles

Boeing categories present opportunities across the corporation

Copyright © 2018 Boeing. All rights reserved

N
Source: http://seattle.bciaerospace.com/images/2018/downloads/boeing-conference-day/presentations/boeing-conference-day-2018-lindsey-douglas. pdf
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* ltrepresents around 25% of the cost of the Aircraft.

* Anew engine development investment is over USD 1Bi.

*  Engine must perform accordingly to the market segment requirements.

*  Modern Powerplant encompasses high complexity technology and expertise.

* Long Term development.

* It helps to sell the aircraft.

*  Greener: less fuel consumption, less noise, less maintenance cost.

*  Customer support through the life of the Aircraft accordingly to the market

standards.

Source: https://www.rand.org/content/dam/rand/pubs/notes/2005/N1882.pdf



Market Information

GE's Jet Engine Business Continues Its Dominant

Run

GE and its CFM joint venture reeled in tens of billions of dollars of orders in the first two days of the 2019 Paris Air Show.

& Adam Levine-Weinberg (TMFGemHunter)
B Jun 79, 2015 at G244

= Author Bio

While General Electric (MY5E:/GE) has struggled mightily owver the past twao years, its jet engine business has
been a steady source of strength. Last year, GE Aviation surpassed the company's troubled power segment to
become the conglomerate's largest division, with annual revenue of maore than $30 billion and an enviable
21.2% operating margin,

GE Aviation has been reporting strong revenue growth in recent years, due to the rapid growth of commercial
aviation and the company's dominant market share. (GE and its CFM joint venture with Safran (OTCSAFRY
account for about two-thirds of the commercial jet engines in service around the world today.)

At this week's Paris Air Show, GE Aviation paved the way for its strong growth to continue, logging numerous
engine arders -- including cne huge victory,

CFM lands a massive conquest order

CFM has an exclusive contract for its LEAP engines to power Boeing's (NYSEEA) 737 MAX family jets. That
exclusivity gives CFM a big share of the narrow-body jet engine market by default. However, the LEAP-1A
engine is also an option for Airbus’ (OTCEADSY) popular A320neo family of jets, competing with a geared
turbofan (GTF) effering fram United Technologies subsidiary Pratt & Whitney.

While Pratt & Whitney's engine is slightly mare fuel-efficient than the LEAP-1A, CFM has still managed to win
a majority of the Airbus business. The GTF engine has suffered a string of reliability issues, reducing its
_attrartiveness

MOTLEY FOOL RETURNS

Ms‘_f'fs‘;'r‘ S&P 500

5 Years 52% i 36% &

17+

336% A 93% &

ymars

Stock Advisor launched in February of 2002. Retums
as of 11/14/2015

Join Stock Advisor

General Electric
BIVCL L

Source: https://www.fool.com/investing/2019/06/19/ges-jet-engine-business-continues-its-dominant-run.aspx

/



https://www.fool.com/investing/2019/06/19/ges-jet-engine-business-continues-its-dominant-run.aspx
https://www.flightglobal.com/news/articles/air-nz-picks-genx-powered-787-10s-to-replace-777-200-458473/

‘

- O n & | https://www.globenewswire.com/news-release/2020/05/25/2038178/0/en/Aircraft-Engine-Market-Size-to-Reach-USD-97-12-Billion-by-2026-Integration-of-Hi [ Y = Z\_ g
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GlobeNewswire

— IO

Aircraft Engine Market Size to Reach USD 97.12 Billion by 2026; Integration of Hi-tech
Systems in Aircraft to Propel Market, states Fortune Business Insights™

Key players covered are CFM International SA, General Electric Co, International Aero Engines AG, MTU
Aero Engines AG, Rolls-Royce Holdings Plc, Safran SA, Textron, Inc, United Technologies Corporation
and more players profiled in aircraft engine market research report

B Briva ,<: " Profile

Fortune Business Insights

£) Subscribe via RSS
Pune, May 25, 2020 (GLOBE NEWSWIRE) - The global aircraft engine market size is predicted to reach USD 97.12 billion by 2026, exhibiting a CAGR of 4.16% during the forecast period. The

introduction of fuel-efficient and cost-effective engines will bolster healthy growth of the market during the forecast perlod states Fortune Business Insights in a report, titled “Aircraft Engine £) Subscribe via ATOM
Market Size, Share & Industry Analys:s By Engine Type (Turboprop, Turboshaft, bofan, Piston Engine), By hnology (C 7 Engine and Electric/Hybrid Engine), By End-user
(Commercial, Military, and / jon), By C¢ (c ; bine, Gear Box, Exhaust Nozzle, Fuel System, and Others), and Regional Forecast 2018-2026" the market size £ Javaseript
stood at USD 70.10 billion in 2018. The growing technologlcal advancemen!s in alrcraft engines will bode well for the market.
Global COVID-19 Impact on Aircraft Engine Industry: S Buienoia
&
The emergence of COVID-19 has brought the world to a standstill. We understand that this health crisis has brought an unprecedented impact on businesses across industries. However, this too https://www.fortunebusinessinsights.c
shall pass. Rising support from governments and several companies can help in the fight against this highly contagious disease. There are some industries that are struggling and some are on
thriving. Overall, almost every sector is anticipated to be impacted by the pandemic.
Media Files

We are taking continuous efforts to help your business sustain and grow during COVID-19 pandemics. Based on our experience and expertise, we will offer you an impact analysis of coronavirus

outbreak across industries to help you prepare for the future. Egroxiune | 8] FBI LOGO TM.png
LOGO URL | Copy the link below

To Get The Short-Term and Long-Term Impact of COVID-19 on this Market, http//www.globenew

Please Visit:

——

https://www.globenewswire.com/news-release/2020/05/25/2038178/0/en/Aircraft-Engine-Market-Size-to-Reach-USD-97-12-Billion-by-2026-Integration- of$|\
tech-Systems-in-Aircraft-to-Propel-Market-states-Fortune-Business-Insights.html



3. Before COVID-19




Challenges in the Supply Base

U.S. Manufacturing Base Capabilities
and Capacity.

As a Risk to the Industrial Base:
Assessing and Strengthening

the Manufacturing and Defense

Commercial IndUStry Volumes; Industrial Base and Supply Chain
2. Shrinking Supply Chain; Resiliency of the United States
3. Adequate Visibility Into Lower =

Tier;
4. Capitalization with Uncertain

Demand. September 2018

Source: AeroDef 2019 — Kevin Mitchell — Sector Vice President, Global Operations — Northrop



1. Industry Volume (1/2)
>ty VOl

* In 2018, the global aerospace industry recuperated and experienced a solid year as
passenger travel demand strengthened;
 The industry is expected to continue its growth trajectory in 2019 led by growing
commercial aircraft production backlog remains at an all-time high as demand for
next-generation, fuel-efficient aircraft continues to surge with therise in oil prices;
*  The commercial Aircraft order backlog is at its peak of more than 14,000 with about

38,000 aircraft expected to be produced globally over the next 20 years.

Source: Deloitte 2019 - Global Aerospace and defense industry outlook.



1. Industry Volume (2/2)
>ty VOl

Japan

*  Japan’s passenger traffic growth over the next 20 years is expected to be sluggish
at about 3.2%, much below the Asia Pacific passenger growth of 5.3%.

The country’s domestic market is dominated by two major Japanese airlines, but
their market share has decreased over the past decade.

*  The recent surge in low-cost carriers (LCCs) is likely to drive commercial aircraft
demand in the future.

*  Aiming to increase traffic from the high-growth Asia Pacific region by collaboration
with other airlines.

Source: Deloitte 2019 - Global Aerospace and defense industry outlook.



2. Shrinking Supply Chain

gt PPV -1

* With the aircraft backlog at its peak, manufacturers are expected to ramp up
production rates, hence, driving growth in the sector. However, manufacturers could
experience supply chain interruptions as some suppliers may struggle to increase
production to keep up with the growing backlog.

* OEMs continued to put pressure on suppliers to reduce costs and increase
production rates, which, in turn, pushed many suppliers to consolidate for scale,
cost-effectiveness, and higher negotiating power.

« This trend is likely to continue as OEMs focus on expanding their margins.

* Megadeals as bigger players focus on vertical integration.

Source: Deloitte 2019 - Global Aerospace and defense industry outlook. W



3. Adequate Visibility into Lower Tier

0 0N

* Setting up Suppliers for Success:

* building a collaborative environment based on trust.
* evaluating alternatives for supplier's strategic partnership.
* respecting lead time to place a PO.
 practicing a real root cause analysis.
* Implementing Risk Assessment to manage potential supply chain risk.

* Focus on Risk Reduction & Reward Performance.

* Strong Supplier Performance Management by a pre-agreed KPIs Definition.

Source: AeroDef 2019 — Kevin Mitchell — Sector Vice President, Global Operations — Northrop.



4. Capitalization with Uncertain Demand

.

* Billions of USD in investment.
* Long Term Development.

* Additional impacts in the schedule or cost.

Source: Market Standard.



4. AFTER COVID-19




Aerospace Impact after COVID-19
-‘

*  The dramatic drop in demand for passenger air transport due to the COVID-19

pandemic and containment measures is threatening the viability of many firms in
both the air transport sector and the rest of the aviation industry, with many jobs
at stake:

* Uncertainty.

* Social Distance.

* Lockdowns.

* Business Volume Reduction.

* Unemployment.

* Bankruptcy.

Source: http://www.oecd.org/coronavirus/policy-responses/covid-19-and-the-aviation-industry-impact-and-policy-responses-26d521c1/
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Supply Chain Management
Aerospace Industry

Commercial Aircraft

Source: mexiconow.com



U.S. Manufacturing Base Capabilities
and Capacity.

As a Risk to the Industrial Base:

1. Commercial Industry Volumes;

2. Shrinking Supply Chain;

3. Adequate Visibility Into Lower
Tier;

4. Capitalization with Uncertain
Demand.

Assessing and Strengthening

the Manufacturing and Defense
Industrial Base and Supply Chain
Resiliency of the United States

September 2018

Source: AeroDef 2019 — Kevin Mitchell — Sector Vice President, Global Operations — Northrop



COVID-19

New Normal

- 1ttps://www.rolandberger.com/ja/Insights/Publications/How-the-Covid-19-crisis-is-expected-to-impact-the-aerospace-industry.htm
B | https:// landberg /ja/Insights/Publicat /H the-C 1-19 pected-t pact-tl I dustry.html
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~~ THE AEROSPACE
{INDUSTRY

IOV

By Manfred Hader, Robert Thomson and Holger Lipowsky

Latest update: The coronavirus
pushes the airline and

industry into the era
of "new normal”

With its rapid global spread, massive death toll and resultant lockdowns and
border closures, Covid-19 has devastated demand for travel globally. Indeed,
Managing the Coronavirus Crisis Covid-19 is a "perfect storm" for the travel sector due to a combination of

changes in passenger behaviour, government restrictions on travel, and the broad

economic downturn which it seems to have triggered globally.

In our April. 2020 study on Covid-19's impact on acrospace, we elaborated on

"How we will need to rethink the Aerospace industry", formulating 3 key

scenarios for the industry through the crisis and how it may recover.
b RN



& | https://www.rolandberger.com/ja/Insights/Publications/How-the-Covid-19-crisis-is-expected-to-impact-the-aerospace-industry.html

v Review
v" Revise

O EAR

What can aerospace suppliers do to thrive through the

=M=

crisis?

R FA 18 ¥

A clear playbook to master the crisis has emerged — Preparing for the
"new normal” is the next priority

I. Crisis Management

Immediate future

Bl Operational measure

Establish a crisis mgmt. taskforce to
manage/monitor crisis response

Implement hygiene measures, ramp down
operations, secure continuity of critical functions

Secure and monitor ongoing liquidity position
Monitor health of critical suppliers, and provide
necessary support

Compress spend without destroying the basis to
recover

Ensure commercial continuity and link with the
customer

LARGELY DONE

Bl strategic measure

Source Roland Berger

Il. Transition
Rest of 2020 & 2021

3

Revisit and revise corporate strategy to fit with
the ‘new normal’

 EESSE

Realign production and supply chain planning in
line with revised demand signal

Begin shifting operations and resources back to
new normal mode

Secure operational ramp-up in a timely and
cost-controlled manner in both MAKE and BUY

Implement “No Regret" resizing and efficiency

measures

> Prepare efficient
re-start after crisis

."New normal"

2021+

Review supply chain strategy and configuratid
fit with the defined corporate strategy

Assess and revise operating model in line with
hanges in strategy

Monitor health and longevity of business & supply
chain operations

Optimise existing footprint in line with changes in
industry demand/landscape

Implement restructuring and operations
efficiency programmes

> Emerge stronger
out of the crisis

Roland
Bergérl ‘

Over the past few weeks and months, most suppliers have managed to secure

liquidity, manage their workforce, and undergo an effective production ramp-
down.

Next, while companies must of course continue managing the key operational

basics — keeping an eye on cash flow, tracking demand signals (such as airline

al

L I A L




Revise & Review

) https://www.pwc.com/us/en/library/covid-19/coronavirus-impacts-aerospace-and-defense.html

Operations and supply chain

Issues: Steps to consider:

ommercial aircraft producers should expect continued weakening m Gain a keener, more real-time situational awareness of your supply

in their supply chain, as some vendors and suppliers will likely face chains. Assess all links in your supply chain and identify potentially
operational or financial struggles of their own. Brace for continued su weak ones — especially in geographies now affected and those that

chali ecks, both nationally and internationally. are prone to be impacted by COVID-19.

Because of existing regulations and controls, US defense companies can ® Prepare for supply chain pivots that could mean identifying alternative
expect their supply chains to be less vulnerable to global disruptions suppliers.

compared to producers of commercial aircraft.
B |mprove your supply chain visibility and lines of communication to help

As in previous downturns, the industry will likely move quickly to cut detect and remediate potential problems early. If you don’t have digital
discretionary and capital spending to support operations. A key question supply chain transparency solutions in place, create greater
for all A&D companies will be: Do you have the financial reserves to transparency through daily self-reporting with all critical suppliers.

successfully ride out — or even capitalize on — the tumult in the industry?
m Keep an open and regular dialogue with your suppliers and customers

on how they’re being impacted by COVID-19 and how their

experiences could affect your business.

m Seek alternatives that allow you to preserve relationships, co-create
solutions and sustain both businesses. It’s possible that a third-party
provider may prove to be a critical point of failure in creating a

response to COVID-19. N :
N



[5] Boeing 737-800
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Social Distance

Implications:

Cost Increase.

New certification.
Evacuation procedure.
Extra weight.

Less Passengers.




5. Opportunity or Threat?




Connectivity and mobility are essential to humanity, this unprecedented crisis

calls for a stronger action in support of the aviation sector’ s transformation

than there has been to date.

Source: www.clean-aviation.eu
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Besides COVID-19:

«  The aviation industry’ s contribution to economic growth is well recognized.
. While already subject to intense and increasing global competition, there is now an
urgent need to address the developing climate emergency.
* To avoid jeopardizing its role and foregoing the benefits to citizens, the aviation
sector has a duty to act:

* A new breed of aircraft with entirely new configurations allowing significantly lower

environmental impact will be required strongly amplifies the issue of aviation’ s emissions
and its impact on the environment and climate.

¢ Research indicates that of aviation’s emissions, CO2 and NOx form the sector’ s main
contributors to global warming, even if other emissions species contribute as well.

Source: www.clean-aviation.eu TN



First Things, first...

Concept




Project Concept

Product Strategy -

@l NASA/DOD Technology Readiness Level Segment

Actual system “fli en"” thro ccesstul prabi A7 = NN & T a
Py MR e P A SR
Actual system eted and alified” o j i W ™ < \
lhroug;yl:ﬁ .n?mommb:\ﬂmuq:d or Flight) /"::'!’:‘: f \ 9 l‘--‘“\‘},
e L ([T w
ina nnvu.:l'znvlmmml (Ground of Space) N Vy

Component and/or breadboard validation in relevant \ﬁ\:x >
environment S

Component and/or breadboard validation in laboratory N
environment

Analytical and experimental critical function and/or

London ...
o

T
G
i darant.

characteristic proot-of-concept b ! i
Technology concept and/or application formulated
\
Basic principles observed and reported L&
Auckland
New Zealand

Budget

Australia
Rank Route Airline Distance (km)
1 Singapore-New York* Singapore Airlines  EERZA)
2 Doha-Auckland Qatar Airways
3 London-Perth Qantas Airways
4 Dubai-Auckland Emirates [
5 Singapore-Los Angeles  United Airlines
6 Sydney-Ho;;{(;n United Airlines
7 Sydney-Dallas Qantas Airways
8 Singapore-San Francisco United/Singapore :
9 Atlanta-Johannesburg Delta Air Lines "B
10 AbuDhabi-Los Angeles  Etihad Airways
Sources: FlightAware; 0AG *Route planned for later this year; a similar route ran from 2004 to 2013

Economist.com

B IS



6. Strategies




Strategy 1: Supply Chain Management

T ——

Multiproject Management (Program and Portfolio)
Multiproject Scheduling for Aircraft System Development Integration

The inteaaction between PRODUCT scope and PROJECT scope along Project Lifecycle
Conception reliminary Detailed Prototype & : FTVs & Rigs
Phaze SDF Design PDR Design CDR Verification Prg?auhc:;%n Production and Tests Te EIS
S v | Phase "y Phase v Phase g v Certification Phase v v
I I 1 | I 1
! : Prototype and Tests Phase : |
c I FIv-e I 1
M 7|1 pirframe O 1 T ] |
— s L ] | I 1
— - T Airframe : | I 1
Y iy = i o
E =_ | fengine > B : Production Phase : :
== 5 5 Engine ><> | FTVM ... FTV2 ... FTV3 ... FTV4 | X
N | P 7 1 ] ]
— Tl 1 1 . I 1
| BT = i
—_ | G@pmunication 1 1 1 1
T I comunication ><? ! ! !
A o [—— o= T : Ground & Flight : :
G mﬂ' R ! ! Tests Phase ! !
) ! Navigation e
E — = ] : Navigation >¢ : L_Tw : :
e — T ~ 1 ) 1 1
M < . J|___ ) 1 1 — I 1
W :IIre Control’><_> ' — : : — <'> .
E _,_-_ :F:_ N T Control >? : o FTV3 .. : !
N 1 I = : S
I S 1 T M= I =
-i
— | 1 i 1 | I I
T = Qe ¢ 1| | ——
L L Loxz 0 : s : | ©2013PMI
o |l— = 1 = | | PMBO ide 5" Ed.
CONFIDENTIAL — Intellectual pruperlyofl‘lT C and the Author. ! _'—_—,__ 1 2 1 NAM48480-NC ( 'I\g PK% E'ﬂ(FTi N )




Supply Chain Management
—

* Deals with ways to effectively use information and communication technologies to
support supply chain, which can lead to benefits for all participants in the supply
chain.

* Aims to build a competitive infrastructure, ensuring synchronization of supply with
demand and performance measurement.

* Itis an action based on the integration of organizational units that make up the supply
chain and coordinating material, information and financial flows in order to meet
requirements from the perspective of end users throughout the supply chain and
increase the competitiveness of the supply chain.

* Every step of the supply chain there is a requirement for Traceability and Compliance.

4:



"Business Plan)  value Proposition

It should explain what the
business will offer, who will
buy it and why.

Is it Viable?
Is it Sustainable?




SCM Scope in the WBS

When the project is initiated, the project team will focus on defining the overall
scope for the product and project in WBS.
The project team must develop a plan to deliver the product and its deliverables.

Then proceed through phases to execute the plan within that scope.[1]

Conception Prgg::;: Y DI;;:::: ::aorti(f)i?;?oﬁ Production Prodlzl.::-:\tﬂ:nfl :iidg ?I'ests
Phase -
SDR Phase PDR Phase COR Phase go-ahead Certification Phase 13: EI'S

Source: ,
[1] ©2013 PMI (PMBOK® Guide — 5th Ed.) N N



Strategy 2: Collaboration in the Selection Process

\’

Conception Preliminary Detailed Prototype & . FTVs & Rigs
Phaze sD Design PDR Design CDR Verification Prg?auhit;%n Production and Tests TC EIS
vy Phase "y Phase o Phase g v Certification Phase v v
C During Conception Studies:
o N . . . .
YEAR 0 *  Invite Bidders for a Collaborative Study for a certain period of time.

L CONCEPT
L MO *  Best Technical TRL Solution.

A
A |1 set Based Design. *  Market Standard Terms and Conditions.
B 2. Technologies Defined.

3. Bidder's Defined. . .

4 NDA Sgned. + Bidder’s adherence to the business model (PMD) and contract (SCM);
O 5. Contract & Exhibits concluded.
R |5 sochnica MOA Concuded. * Bidder’s performance during collaborative phase.

. Commerica oncluded.
A Outcome:
-:- *  The final deliverable from the team is a contract negotiated *** NOT SIGNED ***,
0 which includes a detailed specification with associated drawings that clearly
N define all characteristics, requirements and systems.

S ©2012PMI
Brm L

(PMBOK® Guide — 5t Ed.)

PAMEIBEMTIAL  Trballemtsial mrmm o rbo mf IIII'A!! el Fhe Ao



Collaboration During Selection Process

\

* A collaboration involves cooperation in which parties are not
necessarily bound contractually.

* There is a relationship, but it is usually less formal than a binding,
legal contract and responsibilities may not be shared equally.

* A collaboration exists when several people pool their common
interests, assets and professional skills to promote broader interests
for the common benefit.

* The most important thing to remember is:
Organizations don't collaborate — people collaborate.

Source: Market Standard.
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Source: Market Standard.



Contract as Strategy
\

Maximize results following Market Standards.

Must follow the premises and Operational Directives from the Business Plan.

Product Strategy as innovative solution.

Collaborative Selection Process.

No obligation to launch the program, minimum sales or schedule;
= Avoid providing Exclusivity:

= Funding return conditions, in case it happens.

Source: Market Standard.



Supply Chain Management
Procurement

‘\

4 N
Development |, selection Process
Phase e Key Performance Indicators
N\ }
— ©
Production * Protect Deliverables

Phase e Key Performance Indicators

CONTRACT NEGOTIATION

TRADE-OFFS



Business Plan

SCM is the face to the Supplier.
SCM represents all departments inside a company.

Source: Market Standard.

\

*Develop a collaborative network
to create better solutions for the
Aircraft and services, explore
new opportunities and so
increase business margins to all
stakeholders while improving
customer results with enhanced
performance and lower operating
costs.



SCM Role in the Business Plan

——

1. Executive Summary: Commercial Aviation Marketing, Product Strategy and

Segmentation, Investment, etc;

2. Business Strategy: Product Development, Manufacturing & Quality, SUPPLY CHAIN,
Aftermarket and Sales;

3. Financial Analysis: Volume, Recurring and Non-Recurring Costs, Cash Flow, Financial
Indicators/Indexes, Sensitive Analysis;

4. Company Impacts: Image, other business, Human Capital, Infra-Structure, Profit &
Value;

5. Risk Assessment: Market, Product, Schedule, SCM, Aftermarket, Manufacture,

Costs;

Source: Market Standard.



Strategy 4: Escalation Formula (1/2

BE An official website of the United States government Here is how you know « g United States Department of Labc

Follow Us W | Release Calendar | Blc

U.S. BUREAU OF LABOR STATISTICS

s

Q Search BLS.gov

A
y

LUl SUBJECTS v DATATOOLS v PUBLICATIONS v ECONOMIC RELEASES v CLASSROOM v BETA Vv

BEYOND THE NUMBERS
Announcements

Bureau of Labor Statistics Security Statement |1 1E-105 20

Fi n a n C i a I H e d ge St ra t egy BLS COVID-19 Questions and Answers Updated January 12, 2021 m

Job openings and hires little changed in November; total separations increase

Job openings were little changed at 6.5 million on the last business day of November. Total separations
increased to 5.4 million; hires were little changed at 6.0 million.
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+0.2% in Nov 2020
- Unemployment Rate:
or regions, states and | o 6.7% in Dec 2020
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Source: www.bls.gov



Escalation Formula as Strategy (2/2)

Supply
Agreement
Customer

Support
j Agreement

Sales
Contract

Headge

BLS’
Indexes

Source: Market Standard.



Strategy 5 Customer Support

It is a contract inside another contract.

= 24/7/365 Services.

High system reliability and quick return to service.

Material, services and support promptly and globally available.

Easy to operate and maintain systems, with no demand for specialized resources.

Comprehensive aircraft condition monitoring.

Source: Market Standard.



7. Industrial Base Workforce




Industrial Base Workforce Challenges 1/2

\

» Diminishing Trade Skills — (Negotiation).

* Growth & Market Forces Driving Broad Opportunities Across Industries.
* Retention Strategy.

e Attract & Retain a Quality Workforce with Changing Demands.

¢ Strong partnerships with Colleges and & Local High Schools.

Source: AeroDef 2019 — Kevin Mitchell — Sector Vice President, Global Operations — Northrop.



Industrial Base Workforce Challenges 2/2

Diversity & Inclusion

‘e
Treat your Employees Being Valued and
in a Way to make Having Opportunity
them want to Stay to Grow.

Source: AeroDef 2019 — Kevin Mitchell — Sector Vice President, Global Operations — Northrop.



THANK YOU!
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