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France SIP Working Plan
Germany SIP Working Plan
Sweden SIP Working Plan
Switzerland SIP & 1996.9.26
United Kingdom SIP & 1995.12.20

G, 2912, AuTte] SIP #AE EdiE ¢ Zbare] SIP Al AbElE 12 nlalg
A= ug53 @ SIPY 442 =4 Chapter IF-H Chapter IV 7FA] 2 o] §-9]

A S

[] Chapter I General
[ ] Chapter II Reciprocal Acceptance of FFS Qualification Evaluations
[] Chapter II Special Conditions

[ ] Chapter IV Mutual Cooperation and Technical Assistance

TE A= AQdA i it
SIP Date 1995.12.20 1996.9.26 2000.6.12
Chapter | General
FFS(Full Flight Flight Simulator
1.0 Purpose Simulator) = Z}of| S5 Hololl cHer &S
st A5 ol ™ oy
A5 7 FFS HoF ¢ A5 7t Fight Simulator
1.1 Authorization sol g58 S5 =yt 2 &0 EEs
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X851 FAAS
FARS X &%

FOCA= JARZ
M 85tn FAAE
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TC= CARE
X851 FAAS
FARS X &%

1.6 Accountability

Technical oversight :

FAA : Flight
Standard Service
(AFS-50)

CAA : Safety
Regulation Group,
Flight Operations

FAA : Flight
Standard Service
(AFS-50)

FOCA : Federal
Office of Civil
Aviation, Certification
Flight Operation, STD

Standards
Team
L FAA : Flight
FAA = Flight . Standard Service FAA : Manager,
Standard Service . .
(AFS-205) (AFS-205) National Simulator
Technical ) FOCA : Federal Program (AFS-205)
o CAA : Safety . . i
Implementation : . Office of Civil TC : Manager,
Regulation Group, o T )
Fliaht Operations Aviation, Certification Simulator Program,
N b Flight Operation, STD | Transport Canada
Standards
Team
FAA : Office of the Z:SAist:aStﬁ'Ce of the
Assistant o FAA : Office of
. Administrator for . .
Administrator for i L International Aviation
. . International Aviation
L International Aviation (AIA-200)
Administrative (AEU-10) o
Coordination : (AEU-10) FOCA : Federal TC - Director,
' CAA : Safety ' Commercial &

Regulation Group,
Flight Operations

Office of Civil
Aviation, Certification
Flight Operation, STD

Business Aviation,
Transport Canada

Standards
Team
ALS 71
1.7 Resolution of D =
Di . olAELXI 7 JUE =5 =5
isagreements Ao Az
1.8 Definitions o™ e = =

Chapter Il Reciprocal Acceptance of FFS Qualification Evaluations

FFS &eloll CHsh

Simulator &2ld|

2.0 General — - S5 CHall AbSZtof
é}i?_l'o'” Ol_lg %I- °._|7§5.' Ig:;,
N FFS Level B, C, == Simulator Level A,
2.1 Eligibility Dol =g S B. C, Dol =&
FAA AC 120-408B FAA AC 120-40 as
22 Standards Used = JAR-STD-1A | £S5 amended, TP9685
At 2 EE= ICAO Doc.
’ 9625-AN/938
A5 7 FFS A5 74 Simulator
2.3 Qualification Level | £¢1Z3& & S5 SolZIE &5
e &30 e &30
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2.4 Request for =7k FFS g7t = 2tz 7k Simulator
Evaluation QIS =< "Il REIIs
. FFS motol| 2o =5
2' AL X | — —_ | — H
InitrE\c/teil(IJunasnon EFXE S0 JUeE | 55 2.6 Evaluation
A4S 30 ™ol X Report &=
L Finding AF&tO| U=
2..6 Notlflcat|on of Ao mWIt = 302 == ==
Findings o|Lol x|
Simulator = 7}oi|
2.7 Right to Make A5 7 FFSO| CH st == A E+X| & S0l
Independent Verification | S&&eol "ot 7t | ©F A= EF 0
K|
AtS7te| 2 FHoO
2.8 Joint Evaluations o|5}f FFSoll cHst S -
s "It Jts

6712 etofl A

M FolEot

25
T o,
- gItoll=
3.0 FAA Special N
. P AC120-40B2| S Reserved
Conditions
7| &0|
ZetE|ofof &
AR HIte=
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SeEtE ol A
el =l ofof &
FUE
FFS ©otoll=
FHEIIF0|
3.1 CAA Special Zshz|ofof &
==
conditions - A8 HWILE = Reserved
FE o
S et ol A
&l =|ofo} &t
Chapter IV Mutual Cooperation and Technical Assistance
. . A5 gHo| stofl
4.0 Periodic Meetings = = £s
28l 5t
. A5 74 Simulator
, &57ZH FFS ®ots o _
4.1 Information o 2f K= S on | S5 HIotE 9lst MEE
‘I’|°|_ HNEE ST . _T,__I?ré}_
o = .
4.2 Technical A7 7|=X4 cc cc
Assistance S
4.3 Exchange of 243527t FFS HIIE | &5 At ZF Simulator
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4.4 Establishing and HAE &, X}
Amending Regulations, Sofl tisto] 4572 | 55 S5
Policies, and Guidelines | 7|=X[& A3

SIPAl A Al =] of

UX| FHEIE
4.5 Urgent or Unusual ZFstAL . =
Situations UubXo|X| b2 °° =°

Atgtol 2hMiel A

ngl-o” oi0| =1

FFS "Il & Simulator It &
4.6 Notification of NoE—compllanoe NoE—compllanoe

) EE= Safety == E= Safety

Non- compliance and 5SS
Safety | Issuesﬂ gAY = Issuesﬂ gk A =
Aol 1SsHes A2 Aozt A2 Aozt

sl ZALEE 11X sl AL X
4.7 Protection of S
Proprietary Data and 2+& 7+ Proprietary == Access to
Freedom of Information | Data 2% &l ofgt. =° Information Act(ATIA)
Act(FOIA) Requests ZRAAE FT}

NSV EINSE N
4.8 Accident/Incident dest 39 432 | oo =
Investigation Request oloff cHst M& °° °°

M=

A=, 29, Aurte] SIP EHE HES 23 A7 AZ2% SIPE Flight
Simulatorg 2] R U FHAX(FSTD)1 2™, Flight Training Device(FTD)H 2]

O FFHAFAESTD)= A4
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0FO O o) 2= 0]
TEH=E =2 T M

U $glyele] BEongdEd g 591 7+
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2 ojn| 8- FH&X](Synthetic  Flight Trainer)
: Objectives)
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=
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ALA] O A
Flight Simulator)¢} B 3FHZX(A flight training device)Z -

(Requirements), #AH(Inspection), X.1L(Report) 59| th23}
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HR

Rl

)

] #7kx] o] Hj QA 2 A A : Flight training device requirements)

] A5z (A -4 : Inspections)

(] A6z (RonjsiEeaxe] A AAIA : Operator’'s preparation for initial
approval)

(] A7x (2on)| 3T @ =] KA 7AA} : Inspection plan for initial approval)

A8% (A7 : The approval for training)

I
I

A9Z (2= oJH| s FX|AFE- : Guidance for use of foreign simulators)
A0z (2227 Changes to simulator programing)

A1z (AgdAol ek %] : Major squawks)

A2z (Ren)sFda=e] A7]#HA} : Periodic Inspection)

O B O
N

113z (5 A} Spemal Inspection)

A4z (H2EH] == MEL)

A5z (A4 <] zﬂ 2 2% : Revoke and Suspension of Approval)

A6 (LLdAAN 7|552] vx] 2 B3 : Daily Maintenance Logbook)

1772 (XL : Report)

A18= (Fa7I3h)
b 2 aAle] oA ted 22 ARRNS qfAskaL lom 7 e whef
Aol 7lel gk mou|agdx] W njgFdgx o] 7|F 3| EE ] By

TR E Utk

o
>
[ 2
rok
~N
M
o,

submit an QTG which includes)

O [ 2] 2on)gd=le] HATH LA (The Flight Simulator Minimum
Requirements for Qualifications)
O] 21 3] MaTALAFETD)S] 558 AF1A 8 (The list of detailed
requirements for flight training devices)

O [ 4] vdTdaGgA e AF 58 AJs7]F (Test tolerance flight
condition qualification requirement)

O] (3 5] vaFdgxe] vjsidAd d33&+ (Table of functional check
item)

O M 6] 2oujsdx|e] sad AFFHAF (The list of full flight
simulator requirements)

O] D32 7] 2ofnisgxo] Al 3548 &]87| (Table of validation tests)

O [ 8 Zousigxle] vgatAE 33 (Table of function and
subjective tests)

[ [¥52 9] 3]deate7] BonadAe] i A5 FHAE
[ 3 10] sldatsr] mojnjadgd=|e] AlF 5
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VALIDATION TESTS)

O % 1] AN="7s3s 344 A5

O] [E3 12] Ron|adEaad=]e] #4589 (The table of training permitted
depends on the simulator’s level)

v=e] A RO PFAZFAFSTD)O thate] Hlggde] A, o gTddd
A(FSTD) A4 3 #-H3 44 ts% 2ZS FAR(Federal Aviation
Regulations)ell 71 ARg-9] 54 Fo whel F-2sto] A|AskaL 9l
[] FAR Part 1 Definitions
[ 1 FAR Part 13 Investigative and Enforcement Procedures
[ ] FAR Part 60 Flight Simulation Training Device Initial And Continuing
Qualification And Use
[ ] FAR Part 61 Certification: Pilots, flight instructors, and ground instructors
[ ] FAR Part 91 General operating and flight rules
[ ] FAR Part 121 Operating requirements: Domestic, flag, and supplemental
operations
[1 FAR Part 135 Operating requirements: Commuter and on demand
operations and rules governing persons on board such aircraft
[ ] FAR Part 141 Schools and other certificated agencies
[] FAR Part 142 Training centers

FAR Part 60& 2o BFHAX(FSTD)2] Aol th3k 7+S FAsL o
719 nAEF A (FAA)S] 2N BT Hl A2 (FSTD) #d Advisory Circular #
49} FAR Part 121 Appendix Hell #4 5 o] e Zo|n]PFHdHX|(FSTD)E A}
43 oY T4 B Ve BEEALh

d‘ﬂ &4 (FAA)S] FAR Part 602 LE7FA] oF Tidol &<t n At (FAA)

OLﬁ

NSP(National Simulator Program) A9} vl= Rojn| 33z A A dY
M=} o] AL 7|9 Advisory Circular A1 02 o] Fojx|dl njeint
FFH(FAA)L Bon]PEHFX|(FSTD) 7]l tigh 743t ¥tk ofjel

rN

2}
11 E 2ofn] T H G (FSTD)o é%t ygoz MAase 1 7|&s Hest
Ro| 227} ) 7]Ee] Ron|gEd 1<FSTD) s AL FAR P
Appendix He} o] w3y 7]e] Hoju] 3%‘} $A(FSTD)E Tz thFozl vhd
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FAR Part 60229 FA43t24 FAR Part 125 =% FAR Part 13p2 d&3l= &
42}, FAR Part 1429] F#HAE So% XU PFAGX(FSTD) gt 4=
AL 7 A HAh

Bk o] e frade] At EFESH(Harmonization) & H3EE ] o]
A FHAAX(FSTD) 71%¢1 JAR-STD 1A amendment 33 3t H531A4 7Rty
O

™ ICAO manual 9625 Second Editions W3 4 JQEE KON 8-Fd =
(FSTD)oﬂ get A3, APz, AAE 8 5 859

A

FAR Part 609 7F¢ & 54 T stvbe vdlasH(FAA) Ron|sFa A
(FSTD)E AAR7] falr= 5908 F4d d8A|2~8(Quality management system)
S ok stobi= Holt)h w3k 7]E2] Advisory Circular &EjollA] FAR Part 60
o7 AAHHA Level C 31 D Fo] | aFA9} Level 477 w2 v QFHAEA|
(FTD)el digt 71&S A5 sttt

o]2]gk FAR Part 60> th3 o] 74450 3l

§ 60.1 Applicability.

§ 60.2 Applicability of sponsor rules to persons who are not sponsors and who are
engaged in certain unauthorized activities.

§ 60.3 Definitions.

§ 60.4 Qualification Performance Standards.

§ 60.5 Quality management system.

§ 60.7 Sponsor qualification requirements.

§ 60.9 Additional responsibilities of the sponsor.

§ 60.11 FSTD use.

§ 60.13 FSTD objective data requirements.

§ 60.14 Special equipment and personnel requirements for qualification of the FSTD.

§ 60.15 Initial qualification requirements.

§ 60.16 Additional qualifications for a currently qualified FSTD.

§ 60.17 Previously qualified FSTDs.

§ 60.19 Inspection, continuing qualification evaluation, and maintenance requirements.

§ 60.20 Logging FSTD discrepancies.

§ 60.21 Interim qualification of FSTDs for new aircraft types or models.

§ 60.23 Modifications to FSTDs.

§ 60.25 Operation with missing, malfunctioning, or inoperative components.

§ 60.27 Automatic loss of qualification and procedures for restoration of qualification.

§ 60.29 Other losses of qualification and procedures for restoration of qualification.

§ 60.31 Recordkeeping and reporting.

§ 60.33 Applications, logbooks, reports, and records: Fraud, falsification, or incorrect
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statements.
§ 60.35 Specific full flight simulator compliance requirements.
§ 60.37 FSTD qualification on the basis of a Bilateral Aviation Safety Agreement
(BASA).
Appendix A to Part 60 Qualification Performance Standards for Airplane Full Flight
Simulators
Appendix B to Part 60 Qualification Performance Standards for Airplane Flight
Training Devices
Appendix C to Part 60 Qualification Performance Standards for Helicopter Full Flight
Simulators
Appendix D to Part 60 Qualification Performance Standards for Helicopter Flight
Training Devices
Appendix E to Part 60 Qualification Performance Standards for Quality Management
Systems for Flight Simulation Training Devices
Appendix F to Part 60 Definitions and Abbreviations for Flight Simulation Training

Devices

@ R YFHEFA(FSTD) ¥ A A

n AR (FAA)S FAR Part 60°] &X57] o]del] 1A g&7], 3y
71ell tistel  meojnjg| ek HPFAFA(FTD)N thek vh53 2 Advisory
Circular24 ZoH|FFHHX(FSTD)9] A A7]+S A|AlshaL
Advisory Circulare &% A H o2 AFEE L Q)
1 AC 120-40B Airplane Simulator Qualification
[ 1 AC 120-45A Airplane Flight Training Device Qualification
[ ] AC 120-50A Guidelines for Operational Approval of Windshear Training
Programs
[ ] AC 120-63 Helicopter Simulator Qualification
[] AC 121-14C Aircraft Simulator and Visual system Evaluation and
Approval

Tk RO FTHLX|(FSTD)S] 2 #AZA| =8 ##ste] “Simulation Quality

Management System (SQMS) : Guidelines for Basic Program”o]2}t= X3S A&

atal Ut
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A2 =2 AgdR

Losie] AEgdd
7hoe el At Agd®

A AA Al deFE(GA) A = 20119 21200004 2012 2,133
= AR S7FSEATHGAMA 2012). 594 om= 2011 $1909 oA 2012
$189 o2 i g Aow HaE Qv

AA e = Avitre] B 93 g Zga 59 ool B
FeA ol A FEs Jon, ofrolHd e dHo] F7HH AP nigow
g A= ol gFeta Aok vFe A FEAY W= A9 46%S
i gom Zgs g3 5Y To FHIIMEC F 45% JHES HWAstn Aot
<E 12> T/ AR 9 9
2008 4 8l g
=2 | 27ty Fy Lo}
Eo(efe) | BETY | 18(HY)

1 ol = 2,012 46.8% 64.3 et 7], Azl

2 z=gA 531 12.3% 16.0 et 7], Azl

3 A= 431 10.0% 15.5 Azl FE

4 = ¢ 320 7.4% 10.6 £

5 FHetct 236 4.5% 8.3 37|

6 Ol Ef 2| 133 3.1% 5.1 5=

7 2{ Al o} 120 2.8% - &7, 57|

8 =2 116 2.7% 3.1 2=

9 z = 80 1.9% - 287, 587

10 L=R= 5.5 80 1.9% 25 oY 337

11 o|A2pd 50 1.2% -| FoE37, FE

12 AMIE 43 1.0% - MRO

13 A9 E 40 0.9% 2.2 =87, ®&

14 Aol 38 0.9% 3.8 ]

15 AQA 30 0.7% 0.9 2~y 237

16 st = 20 0.5% 1.1 =37 B E

* 1) 1 AAAE =l

F AATE vF
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A2 AR aEard bl ] EAE 2010720197 (2010.1€)0] wEW e 20
A& Aoz MA AFe 05%E Al AlA 16932 qFid=olth <& 5
22>

Anker 7] B Yol WE Hvji £Ex+= <E 6> 2o

<G 13> F37] By A9d ] 22

ol CH 5= Am%rrti?;a Europe | Asia-Pacific | Latin—America hggg'%ﬁggt
_ 672(2012)

B“j'ert‘gss 696(2011) | 49.70% | 20.80% 11.80% 11.60% 6.10%
36% |
580(2012)

Turboprops | 572(2011) | 48.60% | 12.60% 17.40% 14.50% 6.90%
14% 1
4,.350(2012)
Turbine | 4,677(2011)
7% |
881(2012)

Piston 898(2011) | 50.40% | 19.60% 16.30%

19% |

] 497% | 18.1% 15.2% 11.5% 5.4%
<9 10>= Gk r]e] M Al A o] Aot Aefn] 8-S YER L 9l

o, <a¥ 11>% v AGTEE BoFa Qr g dntg3r] gy, 71E
H Autiaes <FE 9711>dA B F At

3 #

=
=

=
=

<2 10> YykakE7] o

R E 8 B § B

2010

am
1

=]
=

=4 (1994-2012)

_31_



rBL
ok

L 22 A Ed oy A3

Visiongain®] w29 2011d dA 2293 A B oy A#3
2ok NS 2o AEsstd 2o u 3G X (FFS)9F vl Ea % 1<FTD> Ao
2 FES F 9o 7 Zhe] FAvidia e <3E 8>A9 Zuh

<E 14> 20113 AW Al B ol Fujg

OFA| of—Ef
wE e ol ot=Zz| 7t
i oF
S o

A

Op

$1.22bn $0.90bn $0.50bn $0.19bn $0.22bn $0.08bn $3.10bn

<3 15> 20114 AR Algdely dvfa

2 ofH| &R (FFS) H| & Z2H & XI(FTD)

$1.30bn $1.80bn
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<% 16> 7IFHAAAR) vjz=y s AE7] s (1999-2012) (GAMA 2012)

2371 718

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Airbus

0

0

11

13

11

15

Airbus Corporate Jet (all
models)

10

12

9

ACJ318

ACJ319

ACJ320

ACJ330

ACJ340

Avcraft (form. Fairchild)

o |Oo|—

Ol —~|—

Ol | =

O|l—=|=]Wloo|N

OlOoO|—=| =[O

OO |= OO |N

Envoy 3

Boeing Business Jet

14

Boeing Business Jet

14

Boeing Business Jet 2

WD ==

O |N | N

Boeing Business Jet 3

N | — || O

Boeing Business Jet 767

Boeing Business Jet 777

— || |Oo|lw|o

NI~ N|A~IN

O OO0 ||

Boeing Business Jet 747

o|lojo|o|INdIN|IN

Bombardier Business
Aircraft

173

207

179

129

188

213

224

245

173

150

182

179

Learjet 31A

24

27

17

Learjet 40/XR

17

21

26

57

48

33

16

24

24

Learjet 45/XR

43

71

63

27

17

22

28

30
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a837| 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Learjet 60 32 35 29 17 12 9 18 15 23 26 13 12 19 15
Challenger 300 - - - - 1 28 50 55 51 59 33 29 37 48
Challenger 604 / 605 42 39 41 31 24 29 36 29 35 44 36 38 43 34
Global 5000 - - - - - 4 17 18

46 51 51 49 53 54
Global 6000 / Express 32 35 29 17 14 20 13 22
CL 850/870/890 - - - - - - 5 18 12 17 7 6 6 4
Cessna Aircraft Company 216 252 306 305 196 181 247 307 388 466 289 178 183 181
C510 Citation Mustang - - - - - - - 1 45 101 125 73 43 38
C525 Citation CJ1 59 56 61 30 22 20 14 - - - - - - -
C525 Citation CJ1+ - - - - - - 4 25 34 20 14 3 2 -
C525A Citation CJ2 - 41 86 56 27 23 1 - - - - - -
C525A Citation CJ2+ - - - - - - - 36 44 56 21 17 15 19
C525B Citation CJ3 - - - - - 6 48 72 78 88 40 20 22 21
C525C Citation CJ4 - - - - - - - - - - - 19 48 44
C550 Citation Bravo 36 54 48 41 31 25 21 18 - - - - - -
C560 Citation Ultra 32 - - - - - - - - - - - - -
C560 Citation Encore - 37 36 21 24 13 12 - - - - -
C560 Citation Encore+ - - - - - - - - 23 28 5 -
C560 Citation Excel 39 79 85 81 48 23 - - - - - - - -
C560 Citation XLS - - - - - 32 64 73 82 72 7 - - -
C560 Citation XLS+ - - - - - - - - - 8 37 22 27 31
C650 Citation VII 14 12 - - - - - - - - - - - -
C680 Citation Sovereign - - - - - 9 46 57 65 77 33 16 19 22
C750 Citation X 36 37 34 31 18 15 14 12 17 16 7 3 3 6
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a837| 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Dassault Falcon Jet 69 73 75 66 49 63 51 61 70 72 77 95 63 66
Falcon 50EX 11 18 13 10 8 5 5 2 1 - - - -
Falcon 900B 8 - - - - - - - - - - - - -
Falcon 900C - 6 6 4 3 3 1 - - - - - - -
Falcon 900EX 16 23 21 17 6 1 - - - - - - - -
Falcon 900DX - - - - - - 2 4 10 4 1 3 - -
Falcon 900EX EASy - - - - 4 14 16 16 18 19 17 17 1

Falcon 900LX - - - - - - - - - - - 4 11

Falcon 2000 34 26 35 35 12 11 6 6 1 - - - - -
Falcon 2000DX - - - - - - - - - 1 - - -
Falcon 2000EX - - - - 16 10 - - - - - - - -
Falcon 2000EX EASy - - - - - 19 21 30 33 24 3 - - -
Falcon 2000LX - - - - - - - - - - 23 30 20 22
Falcon 7X - - - - - - - - 6 21 32 41 31 37
Eclipse Aviation Corporation 0 0 0 0 0 0 1 98 161 0 0 0 0
Eclipse 500 - - - - - - - 1 98 161 - - - -
Embraer 0 0 0 8 13 13 20 27 36 38 122 145 99 99
Phenom 100 - - - - - - - - - 2 97 100 41 29
Phenom 300 - - - - - - - - - - 1 26 42 48
Legacy 600 / 650 - - - 8 13 13 20 27 36 36 18 11 13 17
Lineage 1000 / _ _ _ _ _ _ _ _ _ _ 5 5 3

E190 Head of State

Shuttles (ERJs and E-Jets) - - - - - - - - - - 1 3

Emivest (prev. Sino 0 0 0 0 0 0 0 i : 0 5 0 0

Swearingen)
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327 7|& 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
SJ30-2 - - - - - - - 1 1 0 2 0 0 0
Gulfstream Aerospace
Corporation 80 88 101 85 74 78 89 113 138 156 94 99 99 94
G100/150 (prev. IAl
Astra) 9 A 5 9

24 22 26 42 59 68 19 24 21 11
G200 (prev. IAl Galaxy) 1 6 25 15
G300/350/400/450
(orev. GIV / GIVSP) 39 37 36 29

50 56 63 71 79 88 75 75 78 83
G500/G550
(orev. GV / GVSP) 31 34 35 32
Hawker Beechcraft
Corporation 100 118 98 94 100 115 141 140 162 160 98 73 52 32
Premier I/A - - 18 29 29 37 30 23 54 31 16 11 11 3
Hawker 400XP 45 51 25 19 24 28 53 53 41 35 11 12 1 -
Hawker 750 - - - - - - - - - 23 13 5 7 -
Hawker 800XP 55 67 55 46 47 50 58 8 - - - - 1 -
Hawker 850XP - - - - - - - 56 35 15 3 1 0 -
Hawker 900XP - - - - - - - - 32 50 35 28 22 17
Hawker 4000 - - - - - - - - - 6 20 16 10 12
Xﬂggr']\‘eusmber of 667| 752| 784| e676| 518| 591| 750| 887 | 1,137| 1,315| 874| 767| 696| 672
% Change 29.50 12.70 430 | -13.80| -23.40 14.10 26.90 18.30 28.20 15.70 | -3350 | -12.20 -9.30 -3.40
Total Billings for
Airplanes ($M) 10,190 | 11,661 | 12,117 | 10,427 8,616 | 10,229 | 13,161 | 16,555 | 19,347 | 21,874 | 17,443 | 18,000 | 17,235 | 17,105
% Change 41.20% 14.40 390 | -1390| -17.40 18.70 28.70 25.80 16.90 13.10 | -20.30 3.20 -4.20 -0.80
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<E 17> 71SHAAARE) HEZE A3 g ] dvitig (1999-2012) (GAMA 2012)

g3 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Air Tractor= n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 130 168
AT-402A n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0 1
AT-402B n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 9 21
AT-502A n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 3 1
AT-502B n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 57 81
AT-504 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 4 6
AT-602 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 10 10
AT-802 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 26 18
AT-802A n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 21 30
Cessna Aircraft Company 87 92 75 80 57 64 86 67 79 101 97 95 93 107
C208 Caravan 675 20 16 19 14 8 13 11 8 11 12 12 8 10 11
C208B Grand Caravan 67 76 56 66 49 51 75 59 68 89 85 87 83 96
Extra Aircraftx 0 0 0 0 0 0 0 0 0 0 0 0 0 2
EA500 - - - - - - - - - - - - - 2
HEULEL Bl 177| 205| 130| 82| 81| 102| 114 140| 157 72| 119| 90| 92| 85
Corporation

Beechcraft King Air C90 41 46 41 21 18 27 35 52 46 66 44 28 29 25
Beechoraft King Alr 8200 / 55 59 46 26 38 39 37 42 58 54 37 o4 o5 22
Beechcraft King Air 350 45 46 32 24 24 36 42 46 53 52 38 38 38 38
Beechcraft 1900D 36 54 11 11 1 - - - - - - - - -
Maule Air Incorporated 1 0 3 0 1 2 0 0 0 1 0 0 0 0
M-7-420AC 0 0 0 0 0 0 0 0 0 1 0 0 0 0
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=37 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

MT-7-420 1 0 3 0 1 2 0 0 0 0 0 0 0 0
Eg‘r’g o ferospace 0 0 i 0 2 8 10 5 10 15 12 1 10 10
PAC 750XL - - 1 0 2 8 10 5 10 15 12 11 10 10
Piaggio 0 6 12 14 12 16 14 19 21 30 24 11 14 5
P.180 Avanti n/a 6 12 14 12 16 13 - - - - - - -
P.180 Avanti |l - - - - - - 1 19 21 30 24 11 14 5
Pilatus 55 69 70 45 61 70 80 90 98 100 105 84 69 67
PC-6 Porter n/a n/a n/a n/a n/a n/a n/a n/a 6 3 5 5 6 5
PC-12 55 69 70 45 61 70 80 90 92 97 100 79 63 62
Piper Aircraft, Inc. 0 18 98 25 24 26 40 49 53 52 29 25 32 32
PA-46-500 TP Meridian - 18 98 25 24 26 40 49 53 52 29 25 32 32
Quest Aircraft Company 0 0 0 0 0 0 0 0 1 7 24 14 13 15
Kodiak 100 - - - - - - - - 1 7 24 14 13 15
SOCATA 20 25 33 34 34 31 31 42 46 60 36 38 38 38
TBM 700 20 25 33 34 34 31 31 - - - - - - -
TBM 850 - - - - - - - 42 46 60 36 38 38 38
Thrush Aircraft, Inc.» n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 35 51
S2R-T34 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 30 39
S2RHG-T65 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1 0
S2R-T660 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1 0
S2R-G10 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 3 3
S2R-H80 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0 9
Total Number of Airplanes 340 415 422 280 272 319 375 412 465 538 446 368 526 580
% Change 120 22.10 1.70 | -33.60| -2.90 17.30 17.60 9.90 12.90 1570 | -17.10 | -17.50 n/a 10.30
(T$°,\t,|§' Billings for Airplanes 930 | 1,323 | 1,210 868| 837| 997 | 1,189 1,389 | 1,593 | 1,953 | 1,589 | 1,300 | 1,365 | 1,340
% Change -8.00| 4220| -850| -28.30| -3.50 19.10 19.30 16.90 1460 | 2270 | -18.70 | -18.20 nfal -1.90
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<E 18> 7ITHAFAE) yAE AT

g 7] Fufh (1999-2012) (GAMA 2012)

337 7|1& 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Adam Aircraft 0 0 0 0 0 0 2 4 3 0 0 0 0 0
A500 - - - - - - 2 4 3 - - - - -
Alpha Aviation 0 0 0 0 0 0 0 5 13 1 0 0 0 0
120T - - - - - - - - 2 - - - - -
160A - - - - - - - 5 9 1 - - - -
160AI - - - - - - - - 2 0 - - - -
American Champion 91 96 56 53 63 94 89 60 70 54 26 37 29 18
7EC Champ - - - - - - - 1 21 7 1 0 3 0
7ECA Aurora 9 3 2 3 2 2 3 2 4 3 2 2 1 0
7/GCAA Adventurer 19 23 8 12 9 12 12 6 6 2 1 2 0 0
7/GCBC Citabria Explorer 31 22 21 13 12 24 26 16 8 8 4 4 6 3
8GCBC Scout 5 23 6 11 8 18 9 14 8 10 8 15 13 7
8KCAB Super Decathlon 27 25 19 14 32 38 39 21 23 24 10 14 6 8
Aviat Aircraft 83 91 57 38 47 42 47 0 0 0 0 0 0 0
A-1A Husky 23 4 - - - - - - - - - - - -
A-1B Husky 44 76 50 34 37 30 41 n/a n/a n/a n/a n/a n/a n/a
Husky Pup - - - - 3 3 1 n/a n/a n/a n/a n/a n/a n/a
S-2C Pitts 16 11 7 4 7 9 5 n/a n/a n/a n/a n/a n/a n/a
Bellanca 1 1 1 0 0 0 0 0 0 0 0 0 0 0
Super Viking 17-30A 1 1 1 - - - - - - - - - - -
Britten—Norman 1 2 0 0 0 0 0 0 0 0 0 0 0 0
BN-2B Islander 1 2 - - - - - - - - - - - -
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g371 718 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Cessna Aircraft Company 899 912 821 559 588 654 822 865 807 733 355 261 413 283
Cessna 162 SkyCatcher - - - - - - - - - - 1 22 168 19
Cessna 172R Skyhawk 180 150 107 57 58 32 37 87 133 55 16 8 26 27
Cessna 172S Skyhawk 272 340 341 258 291 204 314 322 240 228 110 77 77 113
Cessna 182T Skylane 248 267 142 109 118 196 241 140 161 109 58 64 40 48
Cessna T182T Turbo Skylane - - 96 79 47 133 118 187 140 105 75 36 37 19
Cessna 206H Stationair 79 53 41 18 16 22 29 25 20 17 3 4 11 16
Cessna T206H Turbo Stationair 120 102 9 38 58 67 83 104 111 95 46 42 53 40
Cessna 350 Corvalis - - - - - - - - 1 14 5 1 0 1
Cessna 400 Corvalis TT - - - - - - - - 1 110 41 7 1 0
Coiumbia Aircraft (prev. Lancair) 0 5 27 24 51 78 114 185 152 0 0 0 0 0
Columbia 300 - 5 27 24 19 - - - - - - - - -
Columbia 350 - - - - 32 28 25 39 34 - - - - -
Columbia 400 - - - - - 50 89 146 118 - - - - -
Cirrus Design Corporation 9 95 183 397 469 553 600 721 710 549 266 264 255 253
Cirrus SR-20 9 95 59 105 112 91 116 150 112 115 28 42 48 84
Cirrus SR-22 - - 124 292 355 459 475 565 588 427 238 165 105 81
Cirrus SR-22T - - - - - - - - - - - 57 102 88
Cirrus SR-V - - - 2 3 9 6 10 7 - - - -
Commander Aircraft 13 20 11 7 0 0 0 0 0 0 0 0 0 0
Commander 114B 8 - - - - - - - - - - - - -
Commander 114TC 5 1 - - - - - - - - - - - -
Commander 115 - 11 5 1 - - - - - - - - - -
Commander 115TC - 3 6 6 - - - - - - - - - -
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a837| 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
CubCrafters n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 47 58
CC11 Sport Cub S2 - - - - - - - - - - - - 2 0
CC11 Carbon Cub SS - - - - - - - - - - - 38 o7
CC18 Top Cub - - - - - - - - - - - - 7 1
Diamond Aircraft 0 0 0 155 228 261 329 438 471 308 163 130 185 156
HK-36 - - - - - - - - - 13 10 3 3
DA-20 n/a n/a n/a 70 5 58 54 55 58 69 14 31 40 32
DA-40 - n/a 85 153 203 207 220 232 154 98 57 72 93
DA-42 - - - - - 68 163 181 85 38 32 70 28
Embraer 17 17 1 0 0 0 0 0 0 0 0 0 0 0
EMB-201A Ipanema - - - - - - - - - - - - - -
EMB-202 Ipanema 12 15 1 - - - - - - - - - - -
EMB-720 Minuano 2 - - - - - - - - - - - -
EMB-810 Seneca |l II 3 2 - - - - - - - - - - -
Extra Aircraft n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 19
EA300 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 19
Flight Design Gmbh n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 89 76
ASTMCT Series n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 89 76
GippsAero Pty Ltd. 0 0 0 0 19 20 22 20 17 19 11 14 10 14
GA-8 Airvan - - - 19 20 22 20 17 19 11 14 10 14
gg‘;‘gg;t%enecmra“ 144| 153| 136| 83| 8| 93| 99| 118 111| 103 56| 51| 54| 36
Beechcraft Bonanza A/G36 77 85 63 51 55 62 71 30 73 63 36 22 24 12
Beechcraft Bonanza B36TC 20 18 26 5 - - - - - - - - - -
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g371 718 1999 2000 | 2001 2002 2003 2004 | 2005 2006 2007 2008 2009 2010 | 2011 2012
Beechcraft Baron B/G58 47 50 47 27 27 31 28 38 38 40 20 29 30 24
Liberty Aerospace 0 0 0 0 0 0 2 29 38 33 13 14 3 0
XL2 - - - - - - 2 29 38 33 13 14 3 0
Maule Air Incorporated 68 57 54 46 31 25 27 38 36 27 7 4 4 9
M-4-180A, V - - - - - - 1 7 5 - - - - -
M-6-235 - 1 - - - - - - - - - - - -
M-7-235, A, B, C 24 24 19 21 12 8 11 3 6 7 1 3 - 1
M-7-260, C 16 10 11 3 4 3 4 2 4 4 4 - 1 3
MT-7-235 4 5 16 12 7 1 2 9 2 6 2 - - 1
MT-7-260 2 1 4 1 - - 2 4 - - - - - -
MX-7-160, C 1 - - - - - - - - - - - - -
MX-7-180, A, B, C, AC 3 3 1 4 6 5 3 4 6 4 - 1 1 1
MXT-7-160 - - - - - - - - - - - - - -
MXT-7-180, A, AC 18 13 3 5 2 8 4 4 12 6 - - 2 3
M-8-235 - - - - - - - - 1 - - - - -
Micco 0 6 10 0 0 0 0 0 0 0 0 0 0 0
SP-20 - 5 - - - - - - - - - - - -
SP-26 - 1 10 - - - - - - - - - - -
Mooney 97 100 29 10 36 37 85 75 79 65 19 2 0 0
M20M Bravo 25 26 8 - 5 9 20 5 1 - - - - -
M20R Ovation 24 - - - - - - - -

M20R Ovation 2 10 55 16 30 28 65 63 20 21

M20S Eagle 38 - - - - - - - - - - - - -

_42_




g371 718 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
M20S Eagle 2 - 19 5 2 1 - - - - - - - - -
M20TN Acclaim - - - - - - - 7 58 44 15 2 0 0
Piper Aircraft, Inc. 341 377 343 265 205 163 193 189 168 216 61 135 104 126
PA-28-161 Warrior llI 20 43 32 29 31 18 37 19 27 23 8 23 15 20
PA-28-181 Archer Il 107 102 88 38 49 19 16 29 16 7 1 21 2 4
PA-28R-201 Arrow IV 6 18 23 26 16 12 9 5 8 1 0 4 0 2
PA-32-301FT Piper 6X - - - - 10 24 18 10 12 0 - - - -
PA-32-301XTC Piper 6XT - - - - 11 14 16 11 - - - - - -
PA-32R-301 Saratoga Il HP 28 28 22 5 9 9 8 10 - - - - - -
PA-32-301T Saratoga Il TC 52 70 68 45 28 31 37 37 39 12 - - - -
PA-34-220T Seneca V 57 42 38 43 28 10 12 26 22 27 7 22 21 17
PA-44-180 Seminole 8 11 62 60 16 11 29 11 14 24 5 16 16 22
PA-46-350P Malibu Mirage 63 63 10 19 7 15 11 31 30 21 7 26 33 49
PA-46R-350T Matrix - - - - - - - - - 101 33 23 17 12
Quartz Mountain Aerospace 0 0 0 0 0 0 0 0 0 11 0 0 0 0
QMA 11E - - - - - - - - - 11 - - - -
Symphony Aircraft (prev. 0 0 0 0 19 1 10 5 0 0 0 0 0 0
OMF)

Symphony 160 - - - - 19 1 10 5 - - - - - -
Pacific Aerospace Corporation 0 0 0 0 0 6 0 0 0 0 0 0 0 0
CT/AE Airtrainer - - - - - 6 - - - - - - - -
SOCATA 37 48 63 70 40 5 9 0 0 0 0 0 0 0
TB-9 Tampico 0 2 2 3 2 0 1 - - - - - - -
TB-10 2 5 8 7 7 3 4 - - - - - - -
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a837| 7|5 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
TB-20 31 26 33 44 19 0 1 - - - - - - -
TB-21 4 3 12 14 9 2 3 - - - - - - -
TB-200 0 7 8 2 3 0 0 - - - - - - -
Tiger Aircraft 0 0 0 14 18 19 15 3 0 0 0 0 0 0
AG-5B Tiger - - - 14 18 19 15 3 - - - - - -
WACO Classic Aircraft n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 5 6
YMF-5D n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 5 6
Total Number of Airplanes 1,801 1,980 | 1,792 | 1,721 | 1,896 | 2,051 | 2,465 | 2,755 | 2,675| 2,119 977 912 | 1,198 | 1,054
% Change 12.10 990 | -950| -4.00| 10.20 820 2020 11.80| -290| -20.80| -53.90| -6.70 n/a| —12.00
Total Billings for Airplanes 440 512 541 483 545 692 805 857 897 945 4472 415 441 428
% Change 16.60 | 16.50 550 | -10.70 | 1290 | 27.00 16.30 6.50 4.70 530 | -53.10| -7.70 n/a| -3.00
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B AA FEUE 85t 240dA 679U T 119 HgAEHIHE v PE
Hol| ggat= Ao AAZES Ztevhes AT dFe] HEy7] giolt. dF &
o], Cessna 1725 10t &3t o] o, HA 1Ule] d|gAlEHoH7l 2o
stAY &= Alo] H&= Aolth olgfgt HALE Folo] Aok AYFF 7] H|E
Algdlolg el AAA A R E Tetd

Ty WEFEAS AUYY) Hf AFS AvE Bas) Qo d=FTosast
gt Hl g FH P A Bistal = &Y A9 o3y 2o
<E 21> FFFFUS WA GTAY) 29FF7) vy AP
gHH 7| = 87|15 | FHAM | HEAXE XM =t= 7t Teloddal
1 CE-560 HL7501 9 1995.05.26 | Cessna, USA | 1995.06.01
2 CE-560 HL7502 9 1995.05.23 | Cessna, USA | 1995.05.24
3 CE-560 HL7503 9 1995.06.23 | Cessna, USA | 1995.06.23
4 CE-560 HL7504 9 1995.07.19 | Cessna, USA | 1995.07.19
5 CE-525(CJ1+) | HL8201 5 2009.08.28 | Cessna, USA | 2009.09.15
6 CE-525(CJ1+) | HL8202 5 2009.08.27 | Cessna, USA | 2009.09.15
<® 22> FFFTUSGIM(EANAFTAY) £2FFF7) BH 9
s 7= 57|53 | &M | WAL AL M| &=t Tolodaled
1 C-172R HL1079 4 1998 Cessna, USA 1999
2 C-172R HL1086 4 2001 Cessna, USA 2001
3 C-172R HL1087 4 2001 Cessna, USA 2001
4 C-172S HL1131 4 2010 Cessna, USA 2010
5 C-172S HL1132 4 2010 Cessna, USA 2010
6 C-172S HL1133 4 2010 Cessna, USA 2010
7 C-172S HL1134 4 2010 Cessna, USA 2010
8 DA-42NG HL2035 4 2011 Cessna, USA 2011
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<3 23> st=EEulstu(AandEa ) AY9EEr] By |8
skt = SE7|& | B3 | MHELKXL M == 7t Tolode el
1 M20J HL1061 4 1991.05.31 Mooney, USA 1991.07.05
2 M20J HL1062 4 1991.05.31 Mooney, USA 1991.07.05
3 M20J HL1063 4 1991.06.04 | Mooney, USA 1991.07.05
4 M20J HL1064 4 1991.06.05 Mooney, USA 1991.07.05
5 M20J HL1065 4 1991.06.06 Mooney, USA 1991.07.05
6 M20J HL1067 4 1991.06.18 Mooney, USA 1991.07.05
7 C-172R HL1081 4 1998.12.07 Cessna, USA 1999.03.03
8 C-172R HL1082 4 1998.12.03 Cessna, USA 1999.03.03
9 C-172S HL1135 4 2010.07.12 Cessna, USA 2010.08.18
10 C-172S HL1136 4 2010.07.12 Cessna, USA 2010.08.18
11 L23 HL0304 4 2000.08.29 Czech 2000.10.16
<3 24> A OISt (SA T nagEHYd) AFAFT] Bt A
ekt B CH == H| 0
1 C-172S 8 ctak - Conventional
2 C-172S 11 cheb Glass Cockpit
3 Mol= 2 Chet  2FSEll R[Sl 7|
4 M| 7} 1 Chet 2rS5dl X[l 7|
5 Zloflof 1 Cte EHEXZE H|37|
6 H| X] 1900 1 Ctet BHEZEF MHE7|
7 ALOJE| O]  CJ-1 1 Cted EHEH X E7|
o ol Al EEoly &3
T WSITHE AlEdHelHe HA d3s AHE Harvt oy shdda st
o} At v gFEdel A Hista e AFFe7] d3de ved 2o
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<G 25> Sy Ui e (eaH|sEdd) FTDw vl A & ol B4 A%
718 CH == TUAT H|
FRASCA-142 (Visual) 1 2003 Twin Engine
FRASCA - 142 1 1998 Twin  Engine

<E 26> F=xFEdstu(IvdTdd) FTDw v A &dely B4 A%

71E s | 7T Bl
Mechtronix Ascent FTD 1 2010 Single Engine(Cessna 172S)
Mechtronix Ascent AATD
(Advanced Aviation Training 1 2010 Single Engine(Cessna 172S)
Device)
FRASCA-DA42NG 1 2012.1 FID tig (%l THEF)

<E 27> =gt (FAn|gFHEed) FTDw v A Edoly B4 A%

CH el
21& N M| =F A Level B2
T At
2 o u| o
FLIGHT SAFETY ; ] 4AXIS / MOTION
CTN-II 1 10.04.17 | =&HZEX|
INTERNATIONAL =2 1CH 2W VISUAL
S d
2 ofu 3
_ ) BAXIS / MOTION
CJ1+(CE-525) 1 CAE 10.11.18 | =H &R
N 3CH VISUAL
ISl

<FE 28> AU enl FTDH H| A Ed ol B &3

7= o == TAHE H|
FRASCA-142 1 2005 FTD %18
(MeXxlgasd)
ELITE 4
G1000 Glass 5
Cockpit Trainer
Boeing 737 FMS 1
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3. F=M A= (2012-20223)
b 28T 22Y Fads

Visiongain H. 1A o] w2 ofAJol-e) HF X HoAqqk o=z 2004 =<t
10,000 &9 2] Al FoF7HF SATE Ao R o FHw, 203074 33,5007 ¢
B3 7 AR =gE dAolth <FE 22> A= AL3Fa 7] e 20121 FE

202010 71 A 2 2H Fod =8 HoFr),

<FE 20> AEEE] 22d FadS (2012-2022)

-l-m

Total 19,800 20335 20,924 21615 22,371 23132 23,918 24779 25696 26,647 27,660

AGR(%) 2.8 27 2.9 3.3 5] 34 34 3.6 3 2, 3.8

Figure 2.1 Global Demand for Commercial Airliners Forecast 2012-2022 (Units)
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$ gy Jwe] weEAS Fxekn Ak
<E 30> AE3F7] 2TAF FEH S99 (2011-2022)

2011 2012 | 2013 | 2016 | 2015 | 2026 | 2007 | 2018 | 2019 | 2020 | 2021 | 2022 |

Total 230000 238280 246858 255992 265208 275285 285746 296890 308766 321117 333961 347.988

AGR(%) 36 36 37 36 38 38 39 40 40 40 4.2

Figure 2.2 Global Demand for Commercial Plots 2012-2022 (Numbers)
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Visiongain®] oo M2 v gEd L A EHolHd =2 A tist 5
L dFe oy 2o

O 2012\ $329 & Al H7HA]

O 2012-2017 &<t o5 A+t S7HE(CAGR)2 3.5%0°]H, 2017 $38.0%]
&= A17HA|

O Boeing B787 2 Airbus A3509] HE9] E=o 2 AlEHo|H 78 F7F

O 20223@714] ol& AHT S7HE(CAGR) 35%°]H, $45.291 82 A F7HA|

<3 31> AEEET] vEEA 9 AEYolAd 22 AGTHA RS (2012-2022)

2001 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

(F;abh:s 310 320 331 342 354 3.67 3.80 393 4.07 421 436 4.52
AGR(%) 3:3 33 3:5 3:5 3.6 3:5 34 3:5 3.6 3.6 3:5

<3 32> AR vEAEd 9 ARl 45 AT 7S (2012-2022)

2012-2022 2012-2017 2017-2022
CARG(%) 3.5 3.5 3.5

Fgura 3.1 Global Civil Avistion Fiight Tralning and Simulation Marke! Foracnt 2012-
2022 ($bn)

il JUER O ITER OdE Io0%R PS8 MET BIIE F01F 90 JoR 1eR
Fears
Soun Fakvgnn SoTF
<" 14> AEFeT] dEd 2 AlEelA
=2 A7HA] FadS (2012-2022)
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ok 8%

o

7] Hlﬁﬁ—? R AlEH A A Fad=

<3 33> FEFE] vdgTd B AlEdel A Fads (2012-2022)

éalies; 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

North
America
AGR(%) 29 3.0 3.0 3.0 29 3.0 3.0 3.0 3.0 3.0 31
Europe 0.90 0.92 0.95 0.97 1.00 1.02 1.05 1.08 111 114 117 120
AGR(%) 25 2.7 2.7 26 2.6 2.8 2.7 2.7 2.8 2.7 2.8
Asia- 0.50 0.52 0.55 0.58 0.62 0.65 0.68 0.72 0.76 0.80 0.85 0.89
Pacific
AGR(%) 5.4 5.4 5.5 5.5 5.4 5.5 5.5 5.4 5.4 5.4 5.5
M‘E:sdt"’ 019 020 021 022 0.23 0.23 0.25 0.26 0.27 0.28 029 031
AGR(%) 43 43 43 44 44 4.4 45 45 4.4 44 45
South = :
America 022 022 0.23 024 025 0.26 0.27 0.28 029 030 0.32 0.33
AGR(%) 3.8 3.8 3.8 3.9 3.8 3.8 3.9 4.0 4.0 4.0 3.9

Africa 008 008 008 008 009 009 009 009 010 010 011 011

AGR(%) 33 34 34 34 34 3.5 35 3.5 35 3.5 S
Total 3.10 3.20 331 342 3.54 3.67 3.80 3.93 4.07 421 4.36 4.52
AGR(%) 3.3 3.3 35 3.5 3.6 3.5 34 3.5 3.6 3.6 3.5

Figure 3.2 Regional Civil Aviation Flight Training and Simulation Markets Forecast

2012-2022 ($bn)
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ul, A8327] FFS & FTD $£8.4=

<3 34>

483437 FFS 2 FTD 224 A% 4%

(2012-2022)

(Ssatlle:; 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

AGR(%) 3.3 33 3.2 34 35 34 34 35 34 35 35
FTD 180 18 192 199 206 213 221 229 237 246 255 264
AGR(%) 33 34 34 35 37 36 36 3.7 36 36 36
Global 310 320 331 342 354 367 380 393 407 421 436 452
AGR(%) 3.3 33 35 35 36 35 34 35 36 36 35
<3 35> 487 FFS 2 FTD o5 A"+ 4 4E(CAGR, %) (2012-2022)
2012-2022 2012-2017 2017-2022
FFS CAGR 34 34 35
FTD CAGR 3.6 35 3.6
S&t 35 35 35

Figure 3.6 FFS vs. FTD Civil Aviation Flight Training and Simulation Submarkets

Forecast 2012-2022 ($bn)
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(1) Zo|HFFA(FFS) A&

- A Llﬂ SHEHA ¥1% FFSE T3l a7x208 $57ks

- 2009 Colgan Air 3407 A}al o]% FAAolA 8837 ZFAtel disgh
HISJAIZE Q278 2504 7ol A 1,500A1 7o 2 kx4

- ICAO9 A= MPL(Multi—crew pilot license certificate) S 7} 3] =Fol| A
AL T dstoE AE
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©
>
9

A (decision making), 7Al7] FA](instrument

scan), HE B2 (multi-tasking), 18] 3212 (situational awareness)

e X% HE TEs AT o3 Vles 5k g
XA G A 7Ee] FAE H HAESE $HTE)o] TR W
7)dolvt A7FEAL A HE sk e

THAE =2 54 AREFFS) B deAow QIZF 24 (human factor)t
Ul ¥+ (learning process)= TAIeh= w57]3 B o A7 SolA A
IE =S

ZZAF A (human error)ol] 93F AMaLE Ay o g2 A ALY FAE
ZINke 2 3 T Hor 2FAL wfo] B T 94

FHto] Fg2 dF7] M o)de] FID &dsh, FID w7t A+t
A &S o= A E (A E, Boeing 777 FTD7} 8t3-7] Bl WA H
W)

A WA B747, B787(-10), A350(-900, -800, -1000) —1&]3 Bombardier C
Alg]=e] A4 &% 3-59 ool tAS T FIDE /dste] Ale
<74

AR FEAol =1 AR o] e ] i dAlCA FH
ndg gl AlEgeld 7ol A 484
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(%] http://www.ia—kapa.com/)
O N724PS - Piper Sport (KBJC Based)

HAs 755 2+ Glass Cockpit

¢ dual Primary Flight Displays

¢ Engine Management System lcd screen
- 73td Autopilot 7]°F

- AR #AgA 2" LCD 239

- Garmin 696 GPS

- AlokgtR S 13k bubble canopy

- Cirrus &&7]92} £ parachute system

O N972CB - Piper Sport (KBJC Based)

HAS 7152 2k Glass Cockpit

e dual Primary Flight Displays

¢ Engine Management System lcd screen
7r3tel Autopilot 7]

- AR #FEA A" LCD 239

- Garmin 696 GPS

— AlokgtH & 9|3t bubble canopy

- Cirrus ¥-&7]9} 22 parachute system
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O N6079E - Cessna Skycatcher 162 (KBJC Based)

- side-by-side two-seat, high-wing, strut-braced, tricycle gear light—sport
aircraft (LSA)

- features a Continental O-200D 100HP, capable of 112KT cruise, 15500 MSL
service ceiling, and 490 pounds useful load

- all-glass Garmin G300 avionics suite

- A AEAES FAR HAE flight deck

- FA HeolHE HHeE 2=ade ZAY 5 3= PFD 2 MFD @ H 9] 23 =

E o]

i

O N72TP - Cessna C310

F‘Q&&'ﬁ LN

- 2709 Turbo Ram engines

- A5 24,0006t

- & 1,000ft/min.

- 68s AT AEHTFY

- o =: 203 gallons

— dual Garmin 430s (both WAAS capable), electronic HSI, autopilot, de-ice
boots, windshield heat and aviation charts

- Garmin GMX200 MFD

O N218DF - Cirrus SR20

- +¢]: 200HP
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- Efoly H H=YyX 8 T
- Avidyne Entegra avionics, Garmin 430 units
- STec 55SR autopilot

O N315AR - Cirrus SR20 (2007)

- WAAS 7|55 Z+= dual Garmm 430 GPS system
- A EW L% 200ft7hA A7I8 B s

O NO93GS - Cirrus SR20 Perspective (2012 G3)

- Avionics
e Jeppesen electronic charts
e B HE 39 (traffic avoidance) 7|5
o A8 ol " A il(terrain awareness and warning) 7]%
o 34 Al ok(synthetic vision)

e A A}7]7]H.Z (electronic stability protection) 7]%

O Nb535S - Cirrus SR22 (2001)

- AR told Aol WA
- Sandel EFIS 2 ARNAV MFD
- dual Garmin 430 GPSs
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- S-TEC 55x autopilot
- WX-500 StormScope

O NB35EC - Cirrus SR22, Supercharged (2004)

- 549 1,000nm

- Hd =<5 185kts
- XM weather

- Jeppesen CMAX charts

- nnE A 9§ g g

O N925PC - Cirrus SR22 G2 (2005)

- S5-Tec 55-X autopilot
- s W
- Jeppesen CMAX charts

O N4543G - Cirrus SR22 (KBJC Based) (2007)

- Longer wingspan, larger TKS fluid reservoir, longer TKS strips on the
wings, more exterior lighting, and an increased useful load

- cross country cruiser =4 A7 v EF &8&IbF

- WAAS
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O NI10B - Cirrus G2 SR22 Turbo (KBJC Based) (2007)

- 25,0001t

SR T
- T%EHE: 214 kts

|
>
[P
>
[>

- Avidyne Entegra avionics
VFR 9% IFR H| A AF&14] 7]5 Al

O N400PE - Cirrus SR22 Turbo (2008)

dz B

- 4] A7V
- Avidyne Entegra avionics
- WAAS-¢Q1% Garmin 430s
- Avidyne DFC 90 autopilot

O N248CB - Cirrus SR22 Turbo FIKI (2009)

- Avionics
o 3FA A]ok(synthetic vision)

o A 2}7]7] B S (electronic stability protection) 7]°&

- flight into known icing (FIKI) conditions %1%
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O N333AN - Cirrus SR22 Turbo FIKI (2010)

- Avionics
o 3FA Al ok(synthetic vision)
o 7] 7)H 3 (electronic stability protection) 7]

- flight into known icing (FIKI) conditions 1%
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221 http://www.ia-kapa.com/)
rasca SR20 2 SR22 Simulator

w©
4

O
By,

- FTD Level 2-6 FAA % JAA 915

- Avidyne Entegra or R9 Advanced Avionics or Garmin Perspective Avionics
with S-TEC 55x or GFC700 Autopilot

- CAPS (Cirrus Airframe Parachute System) Simulation

- Frasca TruVisionTM visual system

- Dual Garmin GPS/NAV/COMM

— GIStTM - Graphical Instructor Station

- 180° or 220° visual display system

- Actual cockpit or type specifi ¢ fi berglass or standard fi berglass shell

O Redbird FMX Full Motion Simulator

- FAA % CAA AATD 1<
- g7 9@ 9d w3 v (71 E)
e (Cessna 172 with G1000 panel
e (Cessna 172 with Garmin 430, 530, ADF, DME and standard instruments
e Beech Baron with Garmin 430, 530 and auto pilot
e custom panel to match Eagle Flight Training’s Beechcraft Duchess with
Aspen PFD, standard instruments and King GPS
. B B AY s
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- NRIF
e 2 hours instrument ground time towards issue of PPL
e 5 hours instrument ground time towards issue of CPL
e 5 hours instrument ground time towards issue of Cat C or B
Instructor Rating
¢ 20 hours instrument ground time towards issue of Instrument Rating
e 2 hours instrument ground time towards currency of Instrument

Rating

O Precision Flight Controls—Modular Flight Deck (MFD)

- 7}¥¥ Advanced Aviation Training Device (AATD)
- ok 2 okl Cessna®}t Piper 52 King Air models

- Aviator Pro - A48 o 7]4ke] Q& A& 7bs S/W

O Fly This Sim TouchTrainer

- FAA Q15 71& &&7] A7l Fd%A
- SR20, SR22 18|31 SR22T models & Cirrus Aircraftell 53}
- Button- and knob-ology

- Avidyne % Garmin Perspective avionics packages
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O AdAY AddL AAAHY 17%=S (A5 Qon, th7]9(19.6%), W=7
(12.6%), %27191(12.3%) +
U Fo dFSF gA dge g g
<¥ 36> =J T8 FFeT JA 43
20084 &
Sl 9AE | g30E | MAHE | BARIR(E) | TE. | b|T
o
(wore) | (moky) | (BERER) | (o)
2,950
2 Qx| 7
1 KAI 910,126 910,126 2950 320 | 2tH 7|, MRO
° 4,188
2 AME I 468,270 | 2,339,639 ~969 405 oll =
3 oy stata 158,007 10,212,57 15,158 213 MRO,
- ! 8 —2,533 IIH T =
4| LGH2agl | 200789 | 850,174 2_’?23 1033 | =X
=L = 3,031 o oL =
5 (F)etzt 47900 | 4,942,288 o34 214 THEE
1,600 - =
6 At B A 38,490 575,199 ~200 642 EIEC PN
7 S CH ¢ ot 35,642 | 3,186,517 1?% 118 S RS BS
8 M| E &l olol 20,800 20,800 108 193 LRI EE PN
R 101 OFM Tl &t
9 ?lchA 20,186 26,527 o8 918 H|
10 Mdd= 19,348 19,348 _gg 197 adEE
1] sdgsay 16,230 16,230 100 152 TEREE
12 OIAE 15,246 15,246 _gg 85 T=EE
13 | st e[ =H 12,660 12,660 123 103 3 ™|
14| Fu70H 10461 | 10461 = | Pxw=
15| ctel==HN 9,995 9,995 40 250 g
+ AR A WA 7] RAE 201072019, X A7 A 5(2010.19)
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.ol G Ay olze A
AA AdS 51, 51 5 A9 o=4 A 71ged Y&l FE¥a ok
=r9] Boeing, Lockheed Martin, 3¢ EADS & 3t 34 7]do] AA A%
40%% A3t glon, 100 hrlgel AA AFe 85% oS Hfrstn 9l
el FFAAs KADE 639(F20lE 71%) sEow A4 FedAe ba
zfol & Holal Qt},
e F2Y FQ8 A g goltt
<E 37> F2E T8 gFdA 43
20094 Al A
E FRetx |7I°.=1i+l stZofE | MAIO|E | FAFOIS |10
° (= il Bl (LA DA
(BetsE) | (HHEHE) (H)
Boeing
1 68,281 68,281 157,100
(al=)
Ai olsko
EADS irbus( ),
2 - 59,544 59,544 119,506 Eurocopter(& 7|),
(7&) N
ATR(ZB287|)
Lockheed Martin
3 45,189 45,189 136,000
(al=)
General Dynamics Gulfstream
4 31,981 31,981 91,700
(ol =) ("l =L AT])
Northrop Grumman
5 27,542 33,755 120,700
(@l =)
United Technologies , N
7 (0] 2) 24,494 52,920 | 206,700 Sikorsky (& 71)
BAE Systems
8 21,348 31,777 98,000
(&)
_ _ Aermacchi(Z&7]),
Finmeccanica _
9 (oleha)) 20,778 25,274 73,056 Alenia(% &),
AustaWestland(& 71)
Bombardier
16 9,357 19,366 28,900
(70t
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Textron Bell(& Z]),
17 8,061 10,500 32,000 )
(o] =) Cessna(2=&7[)
Embraer
20 5,466 5,466 16,853
(22hal)
MHI
21 5,343 31,414 -
(«&)
Dassault
23 . 4,757 4,757 12,215
(Z=E)
Saab
28 3,512 - 13,159
(A e
Hawker Beechcraft
29 3,199 3,199 7,200
(o] =)
|Al
35 2,881 2,881 -
(o] A2fetl)
HAL
38 2,337 2,337 -
(el =)
KHI
40 2,018 12,535 32,297
(« &)
FHI
58 996 15,261 -
(&)
KAI
63 ) 931 931 2,788
(gh=)
Pilatus
80 571 571 1,330
(AflA)
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www.boeing.com

Boeing
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www.eads.com

EADS

(Re)

www.airbbus.com

Airbus
(EADS AL AN

www.atraircraft.com

ATR
(EADS Al Z A}

Lockheed Martin
(o] =)

www.lockheedmartin.com

www.generaldynamics.com

General Dynamics
(o] =)

Northrop Grumman
(ol =)

www.northropgrumman.com

www.utc.com

United Technologies
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www.baesystems.com

BAE Systems
(&)

www.finmeccanica.it

Finmeccanica
(olEf2|)

Bombardier
(FHtch)

www.bombardier.com

www.textron.com

Textron
(o] =)

www.embraer.com

Embraer

(=2t3)
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Mitsubishi Heavy
Industries ()

www.mhi.co.jp/en

0| MHIASSH

o
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Ho
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Dassault o - |-
(maia) www.dassault-aviation.com T E7|/H =L AT A
ZakA
Saab _ o -
(sl ) www.saabgroup.com T[S FEUA
— T

Hawker Beechcraft
(o] =)

www.hawkerbeechcraft.com

Israel Aerospace

Industries www.iai.co.il
(o|Aztd)
Hindustan
Aeronautics www.hal-india.com =des A
(elx)

Kawasaki Heavy
Industries (=)

www.khi.co.jp/english

Fuji Heavy
Industries
(d2)

www.fhi.co.jp/english

Pilatus

(A2

www.pilatus—aircraft.com

Sukhoi
(24 Alot)

www.superjetinternational.com

COMAC
(E=)

WWW.acacC.com.cn
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<E 45> =9 A~ FE 7] SR-22 Hl A EH o H

7= w=7| M| =FAL Level H| 10
Glass Simulator Frasca FTD ol =
Center International 4= (Al ZH2, el ol)
Cirrus Aircraft Frasca FTD ol =
Headquarters International 452 (2 ojul2El
Lake Superior Frasca ~ ol =
College International (dF A ojul e}
SR Western Michigan Frasca ~ ol =
University International (Z2tobs, oAz
Pert Fiight Frasca FTD ol =
erformance
J International 1652 @heles, 72)
Independence Frasca FTD ol =
Aviation International 1582 (AdIZFRE, 222tL)
Aviation Training & Redbird Flight ol =
9 9 AATD

Resource Center

Simulations

(FHEE, BALR)
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Piper
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Diamond

AATD
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ELITE Simulation Solutions

Cessna 172

Piper

Beech

King Air

AATD

o=

Precision Flight Controls

Cessna

Cirrus SR20

Beechcraft

Diamond

Piper

AATD

o|=

Mechtronix

General Aviation
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FTD

7H ot

Diamond Simulation

Diamond
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<19 20> AATD(Redbird Flight SimulationsA})

<% 21> Ascent® Flight Trainers(MechtronixA})
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<19 22> Diamond FTD(Frasca InternationalA})

e .
<19 23> Cessna 172 AATD(ELITE Simulation SolutionsA})
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<9 25> AATD(Precision Flight ControlsA})

_81_



2 AFF R om 1960

o=t} ) 77

bl

5|
pE

=
o

Fo] 7}

PN
T

|

o
-1

Z
T

]_

o =

gl

s

)0

ol &= o+87)

9 (Offset) .=
e — 3] P A—

=
3
<

Pz

e

+o]

<]

)ol A

Ag}\
hE)!]
=5

3

8

o}

I3

25 ANE
AAA o] Al

jo RE

J

Qs

=
[¢}

1970 W™1980 Wt ol = 83 7](500MD), HF7](F-5E/F)<]
7](Boeing 747, MD-11

2

A e
Sy ATALE oo

1

Aui
f
=]

T

k!

-
R

A A

59

7]
TAL Aol A&Aow A HUA

1990 U =w®F KF-16 d57]
A Aol Aaaelen, 1990 Aol RE KT-1 7] 8

2l = Aot

A}

1

-

8]

p—

A

e
i

)

(

7 HANE

2

5 =
T 59l

=l

%

wepst 5

A 7HA
7]), M37)(SB427) 9] = AEENE 5

IH

bl et

°

Ao i

F(1999

H
o)A, 1994 12 ¥ KAI A9) o=

3

T¢-TFARAKADE &5

2

A

!

0

s

Njo

O

Py
<

oy

il

i

2l

Ak,

o

5t

st 7] A=

AL
00

wK

71 (KUH
"= 2] Boeing, 4 ¢l Airbus

7] = Al &5 7 A (Airbus A350, Boeing

=3
Bl

Al

=
o

shal ok 1Elar 7]

S

o

).

N

a4 s 2

24

787)°

&l <]

59

7]

]

al
Ho

7], KUH 7]

™
o

=2
[¢)

7], T-50 L

_82_



20 00 ‘05
.' . . »

‘80
L

KF = 1& KT=1 IEA-1 T=51 m-1 R, = &)

e AW SEH JI'JEEIIH.‘EEE o A

tt»i..r— ‘-,-ii *“"’F‘“‘*"ﬂﬁ-

S00M0 © F-SEF —B‘.} i
EH‘.H.E EREY Ha B mu IIIH'HH -'.ilillla\‘ JI'H

gL Eﬂt Apjl2 429 Hﬂ‘lfm
T e =m FE2 Mg m

MR e 51-

§=l:ﬂ.1 A318 /320 F-15K AH-G4D
{Efirnger, Frame, $7| 840 i HAES EAHEN B4 niIhFl

1990 2000 ¥ 2010
s B KF-16 KT-1 51-50 KC-100
- = P ;j‘ ‘
| =28 qﬁ' == & 4’5,11
NG oAl A A} &l 21
~ . UH-60 SB-427 KUH
o ’i,.-a.. - S
r'““" PATS JROBCH JH"’
Y RQ-101 ey Tilt-rotor
=3l ] —, P Lo 3
w &} N -,
<9 27> U A7) N o]y (FA: ST STALRNTHI])

_83_



= -ﬂ: J—# 5 3 KF=X
Sl . g o3, B

m-1 T 150 z e ¥ {H;T-.«] T-50)

KUH

BC}-—!DS SE-I‘.‘Z?
s S8

BELL412
Bye? AE&D *ﬂﬂa?l (PAV)
w —
ZiHisE BASA TIZ7| a‘ﬁ?l
1990 2000 2010 2020

Aok R&D 71HE5 &8 /idd Mg WE Fevls il i Ak

_84_



7] A

5}

€]

_85_

47> 2

ST
it

<

= 1+ 1+ 3 L3 R N o
i ol il il < ol —, oI~ 1 70 X0 =
DY - - - — _._.___._._.1 oK —_ | =)
| K NN R . R MO0 dz_ R |
= ol ol ol ol = o0 &K Z0 700 S " i3 z ol N |5
— —_— —_— —_— H f — -Ir
= 4 = <k K ol TR NS |SH
=g 3 © © Q - X T <k oF U0 X0 M | &<
5 — < ) o)
Py | <t <t ™ o) (@] (@} Q
o o = & ® o & S m.. Q &
N g | W | o | o =3 o |Eo N
N ol ol ol « w3 |t a © o o
ﬂ_._/| Ngl|l¥ d|lax W a —
Al FY L o ™ 0 H
T e o)) S © Mo i o- _.._r_“_ m_“_ o = =
o Ki ol 1ol ol | o ral
I S CI I uﬂ
- =r - B0 o = = r r
Aoh P m P m® g | KR =
~N 00 | W00 | w00 100 T
= i _Mv_l i M_l rr xo_l Bl wm R | | ©w al | o <
ol ol ol o ™
3 _
R E P R R = I R T z
Dol | o X Q| o e < T |z < ¥
o0 — | = — ~ ~ 0 <
= o ~ 0 B X | X
i T B S R I v N .
= " |“__“_.=._ — mm 100 Mvm o [8p] — . Al ﬁ o)) Qn/_u
7 | B =|D X R < T | 3| T o RS > o3
=1 O | %0 ol I ol H | S| S - 8|~ ) a
+ |of _ |22 = |z Z 8|3 o > | Q N 3
| =3 ol | o = = A_H ~ K4 2 - > = » S\ o
> - _HT_ ~0 jol — A A
7l N B MO
w 3| o o | ¥ _ 3 m| 28
o o o 80 | oo | D T 73 Y 5 T I |
< < ! ' Q
K01 g | o C =< e 5 | mo | Q
1 3 — N ™ < N Y = g2 @y




\

(3) =l AlEHOH NE d

ok AlEEolg e =

AlgdelHEo] i

of wE

i

o] 8 A}
EAAAC KT-13 T-500] o

zF

W 7iEe 1980 F-5 CPTE Al%te=

dolHE

g AE

o
=

42>

<3

Ko
=

HolH+= BTy w8o= o

of Zlestdtt =l AlECIH 2 A= tin] Aol <

teo] 85 AlE

=]
=

=d 7l== Tl

Ego] Rio] Ax] sdo] a1 ¢r)

YA

F=slo] 2 &

S

WA RS FA| R,

o)

1990 i ¥ KT-1, T-50, <171 &

KeR
T

S A% A E

el

Mo
—~

BR

Al &

A/ =,

A
=

cad

&}

3

Fog

AZ17F = At

A

B

o=

O~z
T

7hE ) AA /S 70%, A ZE 90%

3

oz

T 50-60% T+ &

3

i

th vl

e

A

R L R TR

E

b2

_86_



<% 49> qU§ o8& AlEdely ds
KT-1 FFS | KO-1 CPT | T-50 FMT T-50 OFT | UH-60P FFS

k= .

, (Cockpit . . .

(=) (Full Flight S (Full Mission | (Operational (Full Flight

roceaure
Simulator) _ Trainer) Flight Trainer) Simulator)
Trainer)
S[ESNG
TEAARIA (= Tt =1
SR} KA | KAI KAl :
(cHstel =) (cHstel=) (cHskel =) (o stel=) (cHstel =)

(=7

=

~ KT-1 KO-1 T-50 T-50 UH-60P
MEsa
Al 2l 682 32 4209 (™) | 80A(F™xl) 277 (AIH7])
SAE

] ORIGIN 200

=N SG) SBC SBC SBC SBC
(M| =FA})

& &

oo @) @) O @) O

ar T

ONYX 2
of AbRFx| R2(SG)) Harmony2(E&S) | Harmony2(E&S)

. VEGASW) DD-IG INTEGRATOR | INTEGRATOR | G10/BlueSky
;fx; (MULTIGEN-p | (EEAI=E2) (SW) (SW) (EQUIP)
(KA (E&S) (E&S)

ARADIGM)

=R 5 < 10844 5 10xH

i 3xf (FLAT

g (26 FEET ~ (FULL DOME, (COLLIMATED

(241 E " | SCREEN, Rear
(A~32l | HALF DOME) Alzics) Front Projection) Projection) TYPE)
aral) | 200° x 60°) | O (315° x 130°) . (210° x 60°)
(180° x 60°)
oi A} DB N34~N37, e S = HEze SES==

1o | E126EI0 | Eaeh ofSeh) metet HfSeh | ZetE HRE | ZeE HEE

R Y e e & o 7o
o o] &

H| O] A P AMAE 1m | RIMALE 1m AR 1m | RIM AR 1m

~ 1 (12M x 1.8M) B
(5l A )
QM A A
O O O O O
MEoE
5l AL E: 30M
off AM T off A
e G M| Zoiaz: 10M Ml &z 15M Mo AT 15M | K6l AbE: 15M X sl 15M
T AE T AE
A E ;Aélgiz e D AE: IMB |2l AT IMB B

_87_




Fa7]e] MES 918 NASAE THo= 707 o]
gL al, 1994%3‘:' B 2001974 NASA¢ Seed Funding

o B& Esheto] F200W e B FR o oito] F9l¥ AGATE(Advanced
General Aviation Transport EXperlmentS) 2 As o o]%

FEARG ol & = A= SATSO disf vl 9 3]= F 570 (200172005)° 2 X
Proof-of-Concept (©]3} POC) AFoll 69wk E-o A o ALS £2l3)t),

O =
=49

0N

AGATE At el Al o &opst =718 va3 2o

<¥# 50> AGATE A9l Al o FHof

=
=i
oo
40
B
k=
S b
=]

WPN

LaRC

il
O ? GRC

O siEA

Integrated Design & Manufacturing

O 7|d & =Z=2do ST U/7tAlst
® ™M7te| MAH F M A
@ d|mbn| A At

® =gz =dA

LaRC

@ Crashworthiness

Icing Protection System

©)
©)
O

19

on 2 du
1N

om 0Z o
=2

oAy I

2
ol
o

i
>

—_

Ol
Ho
0
0L
X
Ofm

GRC

SN
or
Ju

2 oo

%O 0> Hu

X
lo
X
A
i)l

o
Ol
N
M

5 AGATE Integration Platform LaRC

_88_



O Al=saloldxnt

HIHAIE
O 7|E} F 2o Tz &

=

O &&= DB e dAXE o AB7|&E WY

Al

0
o

Flight Training Curricula

6 O Hch=dd7(=/718el 7 & 23S FAA &
O FAA Part-141 2 IFR Rating 3 S/SX0l ~85= LaRC
AlZb 2 HlE8 "z
. o
7 Airspace System Infrastructure, SATS ¢ A FAA &
8 Ground Systems Infrastructure, SATS 91 H| LaRC
Program Assurance, Program Analysis, System
Assurance
9
10 | O AGATEZ =2 == 7=, HdAXE, A57[F0| et LaRC

)
~8BI0 FHHOR NESEE RE
sE

O o|= GA &l |2t i 288

_89_

[}

AGATE A9 S 53 22 79 JAEE 7HAgEY, s <9
Aap 9lg o] WElo] o F HolFa Ul <F 44> = &
AGATE ZZ1238 =3

27>& 3

27 AgA} 2




<1 30> AGATE®] we& @37 292 W3t

_90_



<3

51> AGATE Z 2o w2 A 2bale] sl

2371

| RSN

Hiod L 2

(B )

Raytheon Beech

Garmin 430/530 avionics suite as the first major Baron product
line change since 1984

Cessna Bendix King KMD 550 MFD
Cirrus composite materials qualification methods and lean
manufacturing technigues
Lancair ggﬁi(ézite materials qualification methods and advanced
Eclipse Avidyne FlightMax avionics suite
SHEH] SFAL A =

Avidyne FlightMax avionics suite

BFGoodrich SmartDeck
Avrotec FlightMonitor

Aliied Signal | APEX™
Garmin Garmin 430/530

Seagull/Sequoia

Instruments Inc.

Air Data Altitude, Heading and Reference System (ADHRS)

_9']_




<% 52> AGATE zZ=Z a3 me} 4% FAA 14

No. Title
23.1309.1C Equipment Systems and installation in Part 23 Airplanes
23.1311-1A Installation of Electronic Display in Part 23 Airplanes
20-53A Protection of Aircraft Fuel Systems Against Fuel Vapor
Ignition due to Lightning
20-105B Reciprocating Engine Power Loss, Accident Prevention and
Trend Monitoring
20-140 Guidelines for Design Approval of Aircraft Data Policy
Memorandum
Policy Memo

ACE-00-23. 613-01

Volume 65, No. 114- Material Qualification and Equivalency
for Polymer Matrix Composite Material Systems

Document DO-160D entitled "Environmental Conditions of

21-16D RTCA Communications Systems and Test Procedures for Airborne
Equipment
23.562-2 Dynamic Testing Part 23-Airplane Seat/Restraint Systems
(pending) and Occupant Protection

= [e]
KC-100°]t} vt 5] ¢ v]l=re] GA &3 7] 71%2 AGATEZ} &5 o] 7t
Ak v E g 7] kel o] FutFxtElE A 9)7F Alv|soly A HEl =
[e]

L3l Gl

_92_




sud -2l VleNd %
s
(e}

(1) (MAFFTHZFAA) ] 2o FF AL (FSTD) <!

AT YFANS BN AFALAFSTD) 520 1 wolulGFegA
(FSTD)7} AMgslofd =aol wheh $3Z3miAAnt washe] vawasy

juc]
[}
(FAA)O] 5Qlsbs FRZ2aae A8ais 28 7oR o Fojzit

S (FAA)ONA SIPll ik A5 @98t 45 FAAS AFS-205
“National Simulator Program(NSP)”o]w  AFS-205 NSP+= R oH|3dF#H 7%
(FSTD)®] H7}ell gk 7|<=4 dEAde A8t Frtel 483k 355 N
Rou|PFH G (FSTD)el st H7be wHdstal Stk NSP= wdw
(FAA)®] Flight Standards Service®] 38t HF-A 2 oF 200 o] ZFAF H7ixle}
ok grg o] dlAYol®E FAEo] 9tk NSP+= Washington D.C.o|l $9x8ta ¢l& w]
Arre-g- A (FAA) EH-o] AFS-200 Air Transportation Division®l] 2402 H1
ZZAo] FAEo] gt} thS-S AFS-205 National Simulator Program(NSP)
=

lnlllln-linlllllﬁlllllllllnllllll 1 1

= = Senior Advisor for Simmlation and Training Manager National Sinmlator Specialist
= AFS-200 QMS Management Representarive

Program Analyst e Program Analyst
Administrative Prograns Technical Programs
r o
I Computer Specialist - ATL - Manager's Secretary
= Contract Position
-

Data Entry Clerk
Contract Position

Supervisor. Red Team

Superviser, BlueTeam

I National Sitmlaror Specialists Aerospace Engineers I I Narional Simmlator Specialists Aerospace Engineers I

! Clerical Support Assistant I ! Clerical Support Assistanr II

H

<719 31> AFS-205 National Simulator Program(NSP) %%

NSPol A Eou|EHAGA|(FSTD)S] H7IE ©9d3te 2TA M +458337] Z:%—
AF A Airline Transport Pilot Certificate) =
Pilot Certificate)S AA|3Fal Qo™ NSP A% Z2FAMES] Hat w74 e-S 10,000

it

_93_



AIZE o] Q1 Ao delA Stk EF W 2FAES HEA B BEEIE 59
Hg7], sldela-g 7o thet Type ratings 2X8k Qo) Zon|3Ewl =]
(FSTD) #7} A Yo 9] A9-elli= AL o]t &g s AFHOREA 37|
J2=glo] g FEe AAS 7HAAL dar J7hERFAF 2 dAYolE FAA
Academy®] A5+ £H3A 2 OJT 25(On-The-Job training course)S ©]53FA

94 ) 6§—E%%W (FSTD)

?JJ_ AR} AA|

[0 2onaFAGX(FSTD)7F i 38715 Ads] BARstaL deAlol ok
gl

O P33 (FAA)NA SAs T Z2adlo] AMEHE Ron|sFa gz
(FSTD)oll wheh =% B7F 2 4718712 3

[] Flight Standardization Board (FSB) % Flight Operations Evaluation Board
(FOEB) 4]

[1 NSP &gl thsto] & FA =3 ¢

(1) NSPe| <9 9

1

m\(

FAFSTD) sl glo] NSPe| #ej#hvt HrbgdabeS v

9 et

[ Rou A Z=|(FSTD) %7} &5 dier =4

[ 2o T B4 (FSTD) 27197}, 471371 sk A45H

O 2o FEAGA(FSTD) 59 ¥ ZE A A1d 7150l did HE

O mARFTH(FAA) A 5A T Z2ale] AMFE Ron|gEa s
(FSTD)ell tet 2= 7k 5L 4719719 53

O ZonPFALA(FSTD) H7h 2 $ddad Fa2o gk A% 2 2539
He

_94_



o
Ni
frodl

o

[] Flight Standardization Board (FSB) % Flight Operations Evaluation Board

24

(FOEB)
[ meojn] 3y

&+
ot

T A

e

o

|(FSTD)

F X

ZO
e
o

HA(BASA) AZ24A}

A AL

BASA SIP

ki3

o

FA|(FSTD)ell

BASA TPAS] A

7h &&

G

3}

4 £

Z

A8 (BASA)®| At

d

23

5}

J

LA

=
=

ofy

Jjo
o
T
e
I
=

ox

+

o

+

]
ol
oy
No
o)

)
o

=3
"o

ASHAZE +

)

B

ol

&3

13
.

=
|

ol

7k
03
oa
Mo
frodl

)|

p
fite)

1974 (BASA)

3 A 2HIPA)E

0]3

BK

ﬁo
e
)

W

tol 7l=7tot

S

o] kAol o

o
el

i
E

el

~

7}e] QQuE 7} m) o] @] A (Diplomatic Note)Z

n

77} A4, o)

ki3

5')4

_95_



T

= A

=

3
QuFEA7F HyE, v

=

=

BASA
Interagency Group for international Aviation)Z4%-E <9

.

o

=

70
o

=8

)5

Eis

I =7kl o

S

o]

=

=

o

3} 3] 2] (Familiarization

S

o]
7HPreliminary Technical Assessment)

|

8

on) 7=

kel
pad

A},

dE

=

=

&l 2] <]

o] 5
Meeting)

® %

1

;OO

)

NI

= AA A

1

A]

P
=

7on
=
N

o
el

N o

H]- g2 A (Reimbursable

_96_

=

e

1

5
7

°©

T

kel
“
[}

3

L

hyA
-

199741 o]
Agreement) <
o= = 7ke}

=

® 7+



T OB R W L L e B B e i
= g_dr o FElR g NI e B oy o
_ gl " kO N = R o O = A
Jw, " R o M It PRI " X o _
® . T <~ N P " X
JJo = Ak | ~ % M 0 R M T B N ﬁ 0
= k) . =K IO Bl ~ LN A o
L SN mﬂe o) m51rmﬂdu =
Holwe o MY Ty M A T
T ® o #° Jo m @ I M - o B g T —
N e fo Fo W B & o i G
s KON o g s o IF R — el
L o w0 o M w0 Al (A ~ -
p TEEEFLT yRT TR E o = -
= o T o A o _ ol — - oF = o L T mﬂo o)
B gy X0 T 9 < T 2 ox o 0 b
F N X oy 7 o= il oo R i - =
A NN OG> Me o o O o — 03
TSI Sl A o S o i
_ e W = iof S = RO N 0§ 70
_ﬂ,_owo XO _ZO OE UX ﬂ X OE AT.C o N N S X ZT._ — \,H_Tﬂ Lf = o
t FRroEahT wETn ETWRaR > 5
R O L L TR T A e z g
n- 8 [ o T © = z]? ﬁ al8] = WW o ™ ON m 5 e oy ~ ol
ey S mmﬂo © or ) © o o R " %o Pﬁ_. e .&o z i
T2 S0 N R oo 2, ™ | Tl o oF < Mo
o G P T pRL F BRI w
o Ao B o] TN R g % F ® N e T o o
CH g mo B E R w o O o g X o}/ w W 5 7
BT En=afes® wmd _RiZisn ¥ Z
PPEteTiRRs ERE gEiREET 4
il e . o o o T B ‘..Ma =) A @_.o ) T = X
FOTE W e o T e 2 PLr o EBED powE
G T = i W . GO e T
pwm N P R o NBETLL WS B N Wi

o BRI N ER W dE PR T2 B O®
MR Eo < Ho 0 W M or o o ‘o A .

~ T~ AR A S N TR NERTRYE RN ~ =

sk, Alqk

S

3 HAE

o A}A|S

[e)

BoFE Y%

=

R

_97_

g9 7}
37

7HA

]

3

7} ©HA

7]

2~

=
oA HES

[}

3

I

.

[e]
-

R

37}

]

12 A7), 53] v=e] AAeh o

Ao
_g]

AHARS]

3|

A

|

o

7
(b) ARIAR



3 AA

9

7] ¢

17}5

L
[}

=

=

A]

-

o]
PA -

PN
e

448

Z}-
=

©° = l
o) opﬂoﬂo ﬁo]
%o O ; 3
W,_mﬂ ﬂaoﬂo aquEMmm 5 ox N o
X L Mﬂn_@ﬂ ﬁ@iﬁqoao@r
No — R " AF & 3 =o RO OROORE N = -5 o
G Jo e g of Ho Y B oo o o
o" ™ g = o w X o <O S B o = %° o
S i TE L E TR
I‘Drl ‘,.Lmll o 1o Wﬁ =y 2 <O M o o) B T o e} o T i _Hmu ol
B o T o) o BE & %O AT T o %0 ) mo N B
zm W oo o gy Iﬂ;ﬁﬂo . ®° o T =) of TR0 o) T gl
~_ [ ;oL —_ &O fo) ﬁi juy X *n T b‘_ X JE or ;oT
U E..# ‘Wo Wﬁ EO ,ﬂ@._ wﬁﬂ o A = NH HAr_i F ,Aluﬁ ‘_.I,W |2 ﬂu ‘_l/rw O EL
—_— = ) 0o — 0 — )
S 13 1L AT SE 5L
ST Mt oy ~ o R © I = o o = s S o>
= T T Vﬂtoﬁaxﬂo_/ﬂ o 9 Lun% momﬂsox
o X R T wodo B R G g =
%Maoﬁe ﬂon_u&ﬁﬂr%d ﬂ%@@%ﬂ_@ ﬂmaﬂmﬁw
0 ~ o U T : © 3 © ©
B = Ho ) B o C NG TR o B T %0 o To 1
P e A T TR g o R o FoeT g
e m X o R - B o = = 2o Mo W )\
N E o = £ X T — T P lés%% > N
N o o 7T A s - = X MLNCT o Mo = I
N = %oﬁa%%%ﬂ B poaoﬂﬁruw Wode O W
W ‘_lr‘_ w%_l = Wun:._ 0 ﬂArO —_— ‘lml,._ H;l Jﬁmo ;Il\_yl H_E ﬂﬂ —o ‘aﬂ - fite) ﬂArO OT’ ﬁo
wﬁrmw,moé orﬂﬁﬁaawlufurmﬂ @%OMEWMLW mmﬂﬁo%ﬂw
X . %O ! X _/‘hlvﬂ
iy [ ﬁ0ceo€ V&o X . yio _ —_
Ao%Eul &o_uMﬂﬁﬂ_ﬁuq oTaozoo#%wﬁA ﬂ%%.]
b W s R EG ﬁomj_g@z_sov Hfmjormrq
T EH L T W m%mﬂEﬂoﬂ ﬂ)%ﬂﬂ% ursoﬁa_iaf
roE PR g ” p2E® T3 A
o H G ﬂé@@%m%mi o T Iy TE T
P B B SR sl S = 5T
=t I X %o B gt T aa‘xdwm“o7%m« AT UCY
= w0 @ T @z%}w@@lg% o ® O & WodE AW = S
7 g0 PRkl Er  pal o o i
o 5% o o B oo Mg W 2wy d m o e
Mo B X o g WA T X S ® W I g PEERX®ER
ol T e JoAJ_/ﬂzoELt o~ Lmzo i A,Ajlqaxq
KT n_,mo N = — o 0 5 T B %o N N 8 oF Mo mo X ol ~ Wo KO
= < X0 % B L o m X0 g o 70 T %o % o o o B R0
BZOﬂ Hﬁ‘IXH_T‘m;O ,;IWO D) ,Lv;.OUuO ‘&HJIOO‘OIJI
@ aUEJ| . L.SEm,mﬂ_/UﬂD;o vﬁ s K A X
2T Ho ® 7DA_Em;.ﬁJ1rﬂ ﬂo.ﬁaPAwrmﬂ
Buwul]771_ mr ,monnoqow_n N RO
@ =7 B B X J|.6Z;,AS1_|EJ4
Bl T A X nnog.Ax_Eu
@\&_a W ®w

- 98 -



BASA BAEA0] AR Fol, oFHAE MY = Frsides BH
HAAES A2 JfAsHA olx Hr)

(b) el &z A
Fael A MAueEEY uanddae qYos mHe Wiy
ootk AW ot mellaE g NS Aole BE QA% #ol
wapol el ols welwch FHAEA Fael AHBASA IPA)
AR, AN A AE, B RA B, AANE $9 aen
F A 590 HESES A AxE Tae,

e 8T VDY £ 313

BASA ol@datel Wl FrhHow sistud sz 9ol Aze A

T A% 4GS 4R FTYIRUE BAH) AT I9E
o

A ‘ﬂ *}‘”(Shadow Certification Project)e] A-&#o 2 Hr7ld A9 v
Wetg e Aol Axts At Fo s AlFel ik AASAAE
Elgoisae=

(3) FEoju| s FHA A2 (FSTD)ol| st SIP A2 A=}

n A (FAA) A E 9 JAA(Joint Aviation Authorities)$}e] F.oju]s) &

1. O —O [e)
FA(FSTD) SIP(Simulator Implementation Procedures)ell gl #7242 Working
plan)E T3 o] AL 9l

AAE AZ-3R= 19989 998Ut FEE vARTTH(FAA) I 74 JAA IF
of &3 Aatolu, o] AMAHAE Tl FeuErt vimdke] oA
:l_ 0]

(FSTD) SIPE AZE F7lshs 49 2o] la 442 458 & 9 stk

=

_4

o
o

2

< MRS HFAA)F 1 JAA b, 2oR|AFHAX(FSTD) SIPE A2

[e]

kv

o
=]

< 913k Working plan®] A% F2 U]t}
(7}) Working Plan®] =72 % 37}7]F
B SIP A A A2 Working plan)= W23 ¢2(JAA)S] 2t Zr7pd Zolg=za} the
=

re Alge wAE] 9% ARE J1Es] @ Aotk
O] vsto] $Qlale 8} Ex ERAE ZonAEARAFESTD) tha

=



o

v a2 9 (FAA)S) 87} 3
O #40AAS] 2 F7bd Fgso] & —s}%
AZ A (FSTD) tigt g =7he] 37}

Lo P FHAGX(FSTD) 7kl o] = (FAA)S FAA Advisory Circular, AC
120-40= 4%3} FHJAANSY  ZF =7pd S09e Joint  Aviation
Requirements-Synthetic Training Devices, JAR-STD-1AE #7}7|so2 & -8-3ht}

(1}) Working Plan®] %89

(] SIP AZAS fsiA+= vl=3 7927 JAA 395) 7He] BASA7E A 2=
ook 3}

[ SIPell WiallA = vl=H(FAA)SF F-RHJAA)ZF &2l v} 9= “md SIPYE
to B 7|eAQALer e HPA Al ARRES: 31d 3] 24

(] 1=-(FAA) Y §9(Z2 JAA 3|95)8 (thake] SIP /i 2 H7pd 3o what
SIP A AS z3y3}.

O "=(FAA)S 7lsd37t"E2 FH(Z JAA 3d=h)e] Fon|Fd A
(FSTD) #7}glo] =3sl=

(th SIP 7 2 74}

SIP A2 913 AAb= v #Zo] 19AFH 4dA| = o] Fo Xt
(11 @A : $A38= SAA = 53t 3
12 9A - & H7F 27
3 @A &5 =4 @7
(14 <A : SIP 2=

@ 1 A QG SN2 D=3 A
vEsh fR(2 JAA B19F) 3k, RO GEAGAESTD) Boh Bste] 2ol

et ge FA9 selE T
P AlAR7te] welu|AERAAFSTD) B/HAR 2 )ze] die Wit

U]
o e o @ oo
lo & lo
_}&
o
T
rir
-
Mo
=2
=
o,
2
ofo
(o,
M
o
Lo
o

- 100 -



i
ﬁo
BK

J(FSTD)ell

Fx

XO
=
_#OT_

[] mefu] 3

2 AV, SR A

o Y FAFA(FSTD)ol o

0=
] xejn] ey

(59 Level9 t}e1gol=

=
[}

)

B

d R U7 Al Az 9o

ko)
R

L] thdel s Zofu FEAZA(FSTD)7F

3] 1A (“zero flight time”)¥ &= RN PTHAX|(FSTD) =

d

7bo] 9z

H] YA

°
{Jo

X(FSTD)¢] =

¥

XO
=
_#OT_

[ =eojual

o A

g9

tol %A

S

0

N
3

=
=

37%, 71

Dy

ki3

7}e] Z=a)(eoln A E e A X (FSTD)e] o

E

b2

Al

J(FSTD) #7}

{5

ﬁAO
iy
o1

[] xefu] 3y

] 4] SIP (Simulator Implementation Procedures)

Work plan®] €=

g

J(FSTD) =

o

¥

XO
=
_#OT_

- mejuja

Aol 7S 5

=
=

- ot AR

HA Hoh

S

1SANE SSAZEA7F kg o] % nl=r3ke] BASA SIPE A2

- 101 -



_4

HAAX(FSTD)o| gk 53 St 2842 F Us=
T OMENFYIA A2013-1075  “Boju|dgEH
(Approval for Synthetic Flight Trainer)”’e] dow w]=9] 7|5 + FAR Part
60 “Flight Simulation Training Device Initial And Contmumg Qualification And
Use”7}F 9

O Feivetet v=re] Bt S AR
3 5Qle RoHFAGA(FSTD)E s elel F&3t7] flaiA
> A=

58 +U71Ee Agsle] wolu|AEALA(FSTD)e] 42l
Zubete] wolul A EA A (FSTD) 7123 v

JIA| H2013-107= FAR Part 60 H| 10
Dojd|#=HA X 9 XY

M1= (=% : Objectives) § 60.1 Applicability. 2 Aol Zst

MEAtets HEt

§ 60.2 Applicability of
sponsor rules to persons
who are not sponsors o #&o| Mgx= 2YXt
and who are engaged in Soll ek ALE

certain unauthorized
activities.

HM2z=

60.3 Definitions. e=dupSie]
(801%™ 2| : Definition) S

- 102 -



Al M2013-107=

FAR Part 60

H| D

M3= (Zeolu|dzhx| 2|
TH|LA : Flight simulator

requirements)

training device
requirements)

§ 60.4 Qualification
Performance Standards.

X Z5l= Qualification
Performance Standards
(QPS)oll cish At
ol=29 2% & 7&
AppendixE X &st11
fe|Ltete] d9
AC120-40B, AC120-63,
AC120-45A &2 M &gt

§ 60.5 Quality
management system.

Quality management
systemol| Cist 74

§ 60.7 Sponsor
qualification reguirements.

28 XHSponsor)oll i st

§ 60.9 Additional
responsibilities of the
SPONSOT.

§ 60.11 FSTD use.

2ofd|d = HEA|(FSTD)7¢
Hlgza, "ot HlAE

SOl AFE= 7| 2135104
[m]

At oF g AME A
§ 60.13 FSTD objective ZoldH|d =HAXMX|(FSTD)OM
data requirements. Al8E= HIOlE TALE
5= (AAte DolH|d =&KXo CHSH
T& : Inspections) HAtel ZFE HAIE
oj=e &<
Zojd|8 =H ZX|(FSTD)
6= . - ._
L i § 60.14 Special Holol| ol 2HX=
(Zold|dl = &X| 9| o _
3 equipment and personnel ZIQSH ALEHS AN
X|GL1& : Operator's _ i ~
_ o requirements for Zd|sto{o} ot
preparation for initial o .
) qualification of the FSTD. TSt US.
approva _
fe|Lizle] 22 HEMF
ZHA AtshE HAIHD RUS
Zojd|8 =H ZX|(FSTD)
5 ZIlol| st
THoZM o|=e A2
M7= (2efd|dl =HZEX| i} i
) § 60.15 Initial gqualification Dol =EHXMRX|(FSTD) &
X HZAL : Inspection plan .
o requirements. EMNoZ 20| FHEO
for initial approval)
eni Lzl A2

- 103 -




Al M2013-107=

FAR Part 60
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AT H(FAA)S FAR Part 602 Appendix A°lA+= H]&7] FFES(Full

Flight Simulator)el ™3} Qualification Performance Standards (QPS)< A A3}
3 o™ Appendix AolA+= FAR Part 60 #3#-2] 7z} Z3lo] thal] AL
S 9% AFAHI o3 92 AHS AFska vk EgE Appendix A<
Attachment 1941+ “General Simulator Requirements”& 73 3}aL 3t}

¥ 56> FAR Part 60 FFS General Simulator Requirements (A1)

_ Simulator .
QPS requirements Information
levels
General simulator
No. ) AlB|C|D Notes
requirements
1. General Flight deck Configuration.

The simulator must have a For simulator purposes, the flight deck
flight deck that is a replica consists of all that space forward of a
of the airplane simulated cross section of the flight deck at the
with controls, equipment, most extreme aft setting of the pilots’
observable flight deck seats, including additional required

1 indicators, circuit breakers, | x| x| x crewmember duty stations and those

a.
and bulkheads properly required bulkheads aft of the pilot seats.
located, functionally For clarification, bulkheads containing only
accurate and replicating the items such as landing gear pin storage
airplane. The direction of compartments, fire axes and extinguishers,
movement of controls and spare light bulbs, and aircraft document
switches must be identical pouches are not considered essential and
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_ Simulator .
QPS requirements Information
levels

General simulator

No. A|B|C|D Notes

reguirements

to the airplane. (O|5H4EH may be omitted.

Those circuit breakers that
affect procedures or result
in observable flight deck
indications must be properly
located and functionally

accurate

- Table AlB : Table of Tasks vs. Simulator Level
- Table A1C : Table of Simulator System Tasks

<3 57> FAR Part 602 Table AlB : Table of Tasks vs. Simulator Level (A1)

QPS requirements Information
Subjective requirements Simulator
In order to be qualified at the simulator levels
No. qualification level indicated, the simulator Notes
must be able to perform at least the tasks A|B|C|D
associated with that level of qualification.
1. Preflight Procedures
1.a. Preflight Inspection (flight deck only) X | XX
1.b. Engine Start XXX
1.c. Taxiing R|X|X
1.d. Pre-takeoff Checks X | X[ XX
2. Takeoff and Departure Phase
2.a. Normal and Crosswind Takeoff R
2.b. Instrument Takeoff X
2.C. Engine Failure During Takeoff
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<3t 58> FAR Part 602] AIC : Table of Simulator System Tasks (43)

QPS requirements Information
Subjective requirements Simulator
In order to be qualified at the simulator levels
No. qualification level indicated, the simulator Notes
must be able to perform at least the tasks A|lB|C|D

associated with that level of qualification.

1. Instructor Operating Station (I0S), as appropriate

1.a. Power switch(es) XX | XX

e.g., GW, CG,
1.b. Airplane conditions X | X[ XX Fuel loading
and Systems.

e.0., Selection,
1.c. Airports/Runways XX | XX Surface, Presets,
Lighting controls.

e.g., Clouds,
Visibility, RVR,
1.d. Environmental controls X | X | X | X | Temp, Wind,
lce, Snow, Rain,
and Windshear.

Airplane system malfunctions
1e. _ , X | X | X|X
(Insertion/deletion)

1.f. Locks, Freezes, and Repositioning XX | XX

ol 5tay =t
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<3 60> FAR Part 60 Appendix A, Attachment 2 FFS Objective Tests =2}

Paragraph No. Title
1. Introduction.
2. Test Reqguirements.

Table A2A, Objective Tests.

3. General.
4, Control Dynamics.
Ground Effect.
6. Motion System.
7. Sound System.
g Additional Information About Flight Simulator Qualification for New or

Derivative Airplanes.
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Paragraph No. Title

9. Engineering Simulator — Validation Data.

10. [Reserved]

1. Validation Test Tolerances.

12. Validation Data Roadmap.

13. Acceptance Guidelines for Alternative Engines Data.

" Acceptance Guidelines for Alternative Avionics (Flight-Related Computers
and Controllers).

15. Transport Delay Testing.

16. Continuing Qualification Evaluations—Validation Test Data Presentation.

7 Alternative Data Sources, Procedures, and Instrumentation: Level A and
Level B Simulators Only.

<3t 61> FAR Part 60 A=

4 Br7)E

(A=)

QPS Requirements

Test

Tolerance

No. | Title

Flight
conditions

Test details

Simulator
level

AlB|C|D

Notes

1. Performance.

1.a. Taxi.

Minimum
1.a.1. Radius

Turn

13 ft
(0.9m) or
20% of
airplane
tumn
radius

Ground

Record both
Main and
Nose gear
turning
radius. This
test is to be
accomplished
without the
use of
brakes and
only
minimum
thrust,
except for
airplanes
requiring
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asymmetric
thrust or
braking to
turn.

Record a

minimum  of
two speeds,
greater than

minimum
Rate of .
turning
Turn vs. i
+10% or radius
Nosewhedl )
1.a.2 _ +2°/sec. Ground speed, with
Steering
turn rate a spread of
Angle
at least 5
(NWA)
knots ground
speed, in
normal taxi
speed
conditions
wolnlg el ogk A Jrke 93 J1Ee seuel med
(FAA) BE5F RoAxAd el et di gF7] 3o

2 ANF 9o
242 ARska gt
5 Bt 23
e ) e
29 AE
of e A
3, AN 28, S5 5
29z /)% 2% gy
Aol A 7S 2
570] Q%)
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<3 63> FAR Part 60 A/d4 H7}71%& (A3A) (A1)

QPS Requirements

Entry
No.

Operations tasks

Simulator
level

A|B[cC|D

Tasks in this table are subject to evaluation if appropriate for the airplane simulated as
indicated in the SOQ Configuration List or the level of simulator gualification involved.
ltems not installed or not functional on the simulator and, therefore, not appearing on
the SOQ Configuration List, are not required to be listed as exceptions on the SOQ.

Preparation For Flight
Preflight. Accomplish a functions check of all switches, indicators,

1. systems, and equipment at all crewmembers’ and instructors’ X X X X
stations and determine that the flight deck design and functions
are identical to that of the airplane simulated
2. Surface Operations (Pre-Take-Off)
2.a. Engine Start
2.a.1. Normal start X X | X | X
2.a.2. Alternate start procedures X | X | X
2.a.3. Abnormal starts and shutdowns (e.g., hot/hung start, tail pipe fire) X [ X | X | X
2.b. Pushback/Powerback X | X | X
2.C. Taxi
2.c.1. Thrust response X X X |X
2.c.2. Power lever friction X | X
2.c.3. Ground handling X | X
2.c4. Nosewheel scuffing X | X
2.c.5. Brake operation (normal and alternate/emergency) X | X
2.c.6. Brake fade (if applicable) X | X
<3L 64> FAR Part 60 A4 717+ (A3B) (&)
QPS Requirements
Entry - | Simulator
No. For qualification at the stated level — Class | airport models level

A|B|C|D

This table specifies the minimum airport model content and functionality to qualify a simulator

at the indicated level. This table applies only to the airport models required for simulator

qualification; i.e., one airport model for Level A and Level B simulators; three airport models

for Level C and Level D simulators.
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Begin QPS Reguirements

Functional test content requirements for Level A and Level B simulators. The
following is the minimum airport model content requirement to satisfy visual

1. capability tests, and provides suitable visual cues to allow completion of all
functions and subjective tests described in this attachment for simulators at Levels
A and B.

A minimum of one (1) representative airport model. This model
1.a. identification must be acceptable to the sponsor's TPAA, selectable X | X
from the 10S, and listed on the SOQ

The fidelity of the airport model must be sufficient for the aircrew to
visually identify the airport; determine the position of the simulated
1.b. airplane within a night visual scene; successfully accomplish X | X
take-offs, approaches, and landings; and maneuver around the
airport on the ground as necessary

1.c. Runways:

1.c.1. Visible runway number

1D Runway threshold elevations and locations must be modeled to x | x
.c.2.
provide sufficient correlation with airplane systems (e.g., altimeter)

<3 65> FAR Part 60 A4 H7H71+ (A3C) (A1)

QPS Requirements

N . o _ Simulator
Entry Additional airport models beyond minimum required for level
No. qualification—Class Il airport models
A|B|C|D

This table specifies the minimum airport model content and functionality necessary to add
airport models to a simulator's model library, beyond those necessary for qualification at the
stated level, without the necessity of further involvement of the NSPM or TPAA.

Begin QPS Reguirements

Airport model management. The following is the minimum airport model
management requirements for simulators at Levels A, B, C, and D.

The direction of strobe lights, approach lights, runway edge lights,
1.a. visual landing aids, runway centerline lights, threshold lights, and X | X|X|X

touchdown zone lights on the “in-use” runway must be replicated

Visual feature recognition. The following are the minimum distances at which
runway features must be visible for simulators at Levels A, B, C, and D. Distances
2. are measured from runway threshold to an airplane aligned with the runway on an
extended 3° glide—slope in simulated meteorological conditions that recreate the
minimum distances for visibility. For circling approaches, all requirements of this
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section apply to the runway used for the initial approach and to the runway of

intended landing.

5 Runway definition, strobe lights, approach lights, and runway edge 1% Ix 1%
.a.
white lights from 5 sm (8 km) from the runway threshold
o Visual Approach Aid lights (VASI or PAPI) from 5 sm (8 km) from x| x
- the runway threshold
5 Visual Approach Aid lights (VASI or PAPI) from 3 sm (5 km) from « Ix
.C.
the runway threshold
Runway centerline lights and taxiway definition from 3 sm (5 km)
2.d. XXX |X
from the runway threshold
Threshold lights and touchdown zone lights from 2 sm (3 km) from
2.e. XXX |X
the runway threshold
<3k 66> FAR Part 60 444 H717]% (A3D) (AF)
QPS requirements Information
Simulator
Entry )
N Motion system effects levels Notes
© AlBlc]D

This table specifies motion effects that are required to indicate when a flight crewmember

must be able to recognize an event or situation. Where applicable, flight simulator pitch, side

loading and directional control characteristics must be representative of the airplane.

Runway rumble, oleo deflection,
ground speed, uneven runway,
runway and taxiway centerline light
characteristics:

Procedure: After the airplane has
been pre-set to the takeoff position
and then released, taxi at various
speeds with a smooth runway and

Different gross weights
can also be selected,
which may also affect the
associated vibrations
depending on airplane
type. The associated
motion effects for the

1. o X | X | XX
note the general characteristics of above tests should also
the simulated runway rumble effects include an assessment of
of oleo deflections. Repeat the the effects of rolling over
maneuver with a runway roughness centerline lights, surface
of 50%, then with maximum discontinuities of uneven
roughness. Note the associated runways, and various
motion vibrations affected by ground taxiway characteristics.
speed and runway roughness

5 Buffets on the ground due to  Ix Ix Ix

spoiler/speedbrake extension and
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reverse thrust:

Procedure: Perform a normal landing
and use ground spoilers and reverse
thrust—either individually or in
combination—to decelerate the
simulated airplane. Do not use wheel
braking so that only the buffet due
to the ground spoilers and thrust
reversers is felt

Bumps associated with the landing
gear:

Procedure: Perform a normal
take—off paying special attention to
the bumps that could be perceptible
due to maximum oleo extension
after lift-off. When the landing gear
is extended or retracted, motion
bumps can be felt when the gear

locks into position

<3 67> FAR Part 60 A/34 H7}71%& (ASE) (A1Z)

QPS Requirements

Simulator
Entry
N Sound system level
° AlB|C
The following checks are performed during a normal flight profile with motion system ON.
1. Precipitation
2. Rain removal equipment.

Significant airplane noises perceptible to the pilot during normal
operations

Abnormal operations for which there are associated sound cues
4, including, engine malfunctions, landing gearftire malfunctions, tail and X
engine pod strike and pressurization malfunction

Sound of a crash when the flight simulator is landed in excess of
limitations
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<3 68> FAR Part 60 844 H7}7]% (A3F) (A2)

QPS Requirements

Entry
No.

Special effects

Simulator

This table specifies the minimum special effects necessary for the specified simulat

Braking Dynamics:

Representations of the dynamics of brake failure (flight simulator pitch,
side-loading, and directional control characteristics representative of the
airplane), including antiskid and decreased brake efficiency due to high
brake temperatures (based on airplane related data), sufficient to
enable pilot identification of the problem and implementation of
appropriate procedures

Effects of Airframe and Engine Icing:

Required only for those airplanes authorized for operations in known
icing conditions

Procedure: With the simulator airborne, in a clean configuration,
nominal altitude and cruise airspeed, autopilot on and auto-throttles
off, engine and airfoil anti-ice/de-ice systems deactivated; activate
icing conditions at a rate that allows monitoring of simulator and
systems response. Icing recognition will include an increase in gross
weight, airspeed decay, change in simulator pitch attitude, change in
engine performance indications (other than due to airspeed changes),
and change in data from pitot/static system. Activate heating, anti-ice,
or de-ice systems independently. Recognition will include proper
effects of these systems, eventually returning the simulated airplane to
normal flight

¥ 69> FAR Part 60 A4 #H7F71+= (A3G) (BZ)

QPS Requirements

Entry
No.

Special effects

level

Simulator

A

B

C

Functions in this table are subject to evaluation only if appropriate for the airplane and/or the

system is installed on the specific simulator.

1. Simulator Power Switch(es) X | X | X
2. Airplane conditions
2.a. Gross weight, center of gravity, fuel loading and allocation X | XX
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2.b. Airplane systems status X | XX

2.C. Ground crew functions (e.g., ext. power, push back)

3. Airports

3.a. Number and selection

3.b. Runway selection X

3.c. Runway surface condition (e.g., rough, smooth, icy, wet)

a4 Preset positions (e.g., ramp, gate, #1 for takeoff, takeoff position, over w5 | x
FAF)

3.e. Lighting controls X | XX
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] Ael-F g (FAA)S] FAR Part 602] Appendix BellA= #H]3&7] FTD(Flight
Training Devices)oll t 3+ Qualification Performance Standards (QPS)<S A A3}
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<3 71> FAR Part 60 Minimum FTD Requirements (A=)

QPS Requirements Information
FTD
Entry .
General FTD requirements level Notes
No. 4156

1. General Flight Deck Configuration

The FTD must have a flight deck For FTD purposes, the flight
1.a. that is a replica of the airplane X | deck consists of all that space
simulated with controls, eguipment, forward of a cross section of
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observable flight deck indicators,
circuit breakers, and bulkheads
properly located, functionally
accurate and replicating the
airplane. The direction of
movement of controls and
switches must be identical to that
in the airplane. ~ O| 5t 2k

the fuselage at the most
extreme aft setting of the pilots’
seats including additional,
required flight crewmember duty
stations and those required
bulkheads aft of the pilot seats.

~ ofstayzt

The FTD must have equipment
(e.g., instruments, panels, systems,
circuit breakers, and controls)
simulated sufficiently for the

ib. authorized training/checking events w | %
to be accomplished. The installed
equipment must be located in a
spatially correct location and may
be in a flight deck or an open

flight deck area. ~ Ol 2}

2. Programming

The FTD must provide the proper
effect of aerodynamic changes for
the combinations of drag and
thrust normally encountered in
2.a. . ) ) X | X
flight. This must include the effect
of change in airplane attitude,
thrust, drag, altitude, temperature,

and configuration. ~ 0| 5 2F

ek

- =]

pul ==
(FAA) &5 AAA2 monjaixzeo] g =&
o] exio] fEuet v eyt A= A HH X
O FH9sta AREAA a7e xAstu Yok =

3} ge Agel gatel FHHoE aas ANt

- Table B1B : Table of Tasks vs. FTD Level

- Table BI1C : Table of FTD System Tasks QPS requirements
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<3 72> FAR Part 602] Table BI1B : Table of Tasks vs. FTD Level (4Z)

QPS Requirements Information
Subjective Requirements—-In order to be FTD
qualified at the FTD qualification level level

Entry indicated, the FTD must be able to Notes

No. perform at least the tasks associated with
that level of gualification. See Notes 1 41516
and 2 at the end of the Table

1. Preflight Procedures.

1.a. Preflight Inspection (flight deck only) A A | X

1.b. Engine Start AlA (X

1.c. Pre—takeoff Checks AlA X

2. Takeoff and Departure Phase.

2.a. Rejected Takeoff (requires visual system) A

2.b. Departure Procedure X | X

3. In—flight Maneuvers.

3a. a. Steep Turns X [ X

3.b. b. Approaches to Stalls A X
c. Engine Failure (procedures

3. o A X
only)-Multiengine Airplane
d. Engine Failure (procedures

3. _ N A X
only)-Single-Engine Airplane
e. Specific Flight Characteristics

3e. incorporated into the user's FAA AlTA A
approved flight training program
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<3 73> Table BIC : Table of FTD System Tasks QPS requirements (413)

QPS Reqguirements Information
Subjective Requirements FTD
In order to be qualified at the level
Entry FTD qualification level indicated, Not
otes
No. the FTD must be able to perform 4ls s
at least the tasks associated with
that level of qualification.
1. Instructor Operating Station (I0S).
1.a. Power switch(es) X | X | X
. » e.g., GW, CG, Fuel loading,
1.b. Airplane conditions A X X
Systems, Ground Crew.
e.g., Selection and Presets;
1.c. Airports/Runways X | X | X | Surface and Lighting controls if
equipped with a visual system.
1.d. Environmental controls X | X [ X | eg., Temp, Wind.
Airplane system malfunctions
1.e. ) , A X X
(Insertion/deletion)
1.f. Locks, Freezes, and Repositioning X [ X | X
1.0. Sound Controls. (On/off/fadjustment) | X | X | X
Motion/Control Loading System, as
1.h. ) A A A
appropriate. On/offfemergency stop
2. Observer Seats/Stations.
Position/Adjustment/Positive
2.a. ) X | X X
restraint system

Note 1: An “A” in the table indicates that the system, task, or procedure, although not
required to be present, may be examined if the appropriate system is in the FTD and is

working properly.

[

£ Z g o od
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<3 75> FAR Part 60 Flight Training Device (FTD) Objective Tests (A1%Z)

QPS requirements

Test FTD
es .
Flight . level
Entry Tolerances i Test details
Title condiions 5 |6 | Notes
No.
1. Performance
1.b. Takeoff
Record acceleration
time for a This test is
minimum of 80% required
Ground ,
) of the segment only if
Acceler +5% time
1.b.1. ) Takeoff from brake X RTO
ation or 1 sec o
) release to VR. training
Time o ] o
Preliminary aircraft credit is
certification data sought.
may be used
Record time for This test is
at least 80% of required
Rejecte +5% time b the segment only if
1.b.7. d or £15 i from initiation of X RTO
Runway , .
Takeoff sec the Rejected training
Takeoff to full credit is
stop sought.
1.c. Climb
Flight test data
or airplane
performance
manual data may
be used. Record
=3 kt ] ]
) at nominal climb
Normal airspeed,
) speed and at
Climb +5% or ) ]
nominal altitude.
1.c.1. all =100 Clean X [ X
) , May be a
engines ft/min (0.5
iin m/sed) snapshot test
ral
operating , result. FTD
climb rate
performance
must be recorded
over an interval
of at least 1,000
ft (300 m)
O| 5t 2k
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nlAukelE A (FAA)S] FAR Part 609 7-$-9% Appendix B¢ Attachment 39|

A AlYEAGX(FETD) A tigh A4 H7} 7] (Flight Training Device (FTD)
Subjective Evaluation)& A|A|tal It} o] 7| A= AAAA Hr7HE vt
TH(FAA)S] FTD sw°l w2t FTD Level 6, FTD Level 5 FTD Level 4]

ek g 22 JrPES rAskal itk ddE v A dEd(FAA) S
FID 5% & 7F =& 3 FID Level 69 45, $2vet 71+ A8
A AN, AGEF, olF, e, =8, A, A2, 5 59 74 AgdAd
A F ALY vlal7] AlzEle] 7F 7% w7t B I0S) HUMEE Tog
=t B7F 71s=s rAskaL ol

- Table B3A : Table of Functions and Subjective Tests Level 6 FTD
- Table B3B : Table of Functions and Subjective Tests Level 5 FTD
- Table B3C : Table of Functions and Subjective Tests Level 4 FTD

&< FTD Level ¥ 7} H7p7|=9] d5-E AAIS Aol

<3 77> FAR Part 60 FTD Level 6 A4 % #7171% (B3A) (%)

QPS requirements

Entry
No.

Operations tasks

Tasks in this table are subject to evaluation if appropriate for the airplane system or systems
simulated as indicated in the SOQ Configuration List as defined in Appendix B, Attachment 2

of this part.

1. Preflight

Accomplish a functions check of all installed switches, indicators, systems, and
equipment at all crewmembers’ and instructors’ stations, and determine that the
flight deck (or flight deck area) design and functions replicate the appropriate
airplane.

2. Surface Operations (pre—takeoff)

2.a. Engine start:

2.a.l. Normal start.

2.a.2. Alternative procedures start.

2.a.3. Abnormal procedures start/shut down.

2.b. Pushback/Powerback (powerback requires visual system).

ol sty
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<3E 78> FAR Part 60 FTD Level 5 B4 #7717+ (B3B) (M%)

QPS requirements

Entry

Operations tasks
No.

Tasks in this table are subject to evaluation if appropriate for the airplane system or systems
simulated as indicated in the SOQ Configuration List as defined in Appendix B, Attachment 2
of this part.

1. Preflight

Accomplish a functions check of all installed switches, indicators, systems, and
equipment at all crewmembers’ and instructors’ stations, and determine that the
flight deck (or flight deck area) design and functions replicate the appropriate
airplane.

2. Surface Operations (pre—takeoff)

2.a. Engine start (if installed):

2.al. Normal start.

2.a.2. Alternative procedures start.

2.a.3. Abnormal/Emergency procedures start/shut down.

3. In—Flight Operations

3.a. Normal climb.

3.b. Cruise:

3.b.1. Performance characteristics (speed vs. power).
3.b.2. Normal tumns.

3.c. Normal descent.

<% 79> FAR Part 60 FTD Level 4 A4 4 371715 (B3C)

QPS requirements

Operations tasks

Entry Tasks in this table are subject to evaluation if appropriate for the airplane system
No. or systems simulated as indicated in the SOQ Configuration List as defined in
Appendix B, Attachment 2 of this part.

Level 4 FTDs are required to have at least one operational system. The NSPM will
accomplish a functions check of all installed systems, switches, indicators, and

1. equipment at all crewmembers’ and instructors’ stations, and determine that the
flight deck (or flight deck area) design and functions replicate the appropriate
airplane.

A BEAGAETD) 3t 71 R G444 B7HE A 7152 eyt v
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<3 81> FAR Part 60 FFS General Simulator Requirements (4%)

Entry
No.

QPS requirements

Simulator
levels

Information

General simulator requirements

B [C [D

Notes

General Flight Deck Configuration

1.a.

The simulator must have a flight
deck that is a replica of the
helicopter being simulated.

The simulator must have controls,
equipment, observable flight deck
indicators, circuit breakers, and
bulkheads properly located,
functionally accurate and replicating
the helicopter. ~ O| ot 2k

For simulator purposes, the
flight deck consists of all that
space forward of a cross
section of the fuselage at
the most extreme aft setting
of the pilots’ seats including
additional, required flight
crewmember duty stations
and those required bulkheads
aft of the pilot seats. ~

ol staizt

1.b.

Those circuit breakers that affect
procedures or result in observable
flight deck indications must be
properly located and functionally
accurate

Programming

2.a.

A flight dynamics model that
accounts for various combinations
of air speed and power normally
encountered in flight must
correspond to actual flight
conditions, ~ O| SHA 2k

2.b.

The simulator must have the
computer capacity, accuracy,
resolution, and dynamic response
needed to meet the gqualification
level sought.

An SOC is required

2.C.

Ground handling (where
appropriate) and aerodynamic
programming must include the
following:

2.c.1.

Ground effect.

Level B does not require hover
programming.

An SOC is required

Applicable areas include flare
and touch down from a
running landing as well as
for in-ground—effect (IGE)
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hover. = O| 54 EF

Ground reaction.
Level B does not require hover

Reaction of the helicopter
upon contact with the landing
surface during landing (e.g.,
strut deflection, tire or skid

2.c.2.
programming. friction, side forces) may
An SOC is required. differ with changes in gross
weight, airspeed,
ol 5zt
The simulator must provide for ] ,
] , This may include an
manual and automatic testing of ,
) automated system, which
simulator hardware and software ,
. ) could be used for conducting
programming to determine ,
2.d. ] , ] o at least a portion of the
compliance with simulator objective )
, ) QTG tests. Automatic
tests as prescribed in Attachment . o,
] , flagging” of out-of-tolerance
2 of this appendix. o ,
, , situations is encouraged.
An SOC is required.
The intent is to verify that
The relative responses of the the simulator provides
motion system, visual system, and instrument, motion, and
flight deck instruments must be visual cues that are like the
measured by latency tests or helicopter responses within
5 transport delay tests. Motion onset the stated time delays. It is
€.
must occur before the end of the preferable motion onset
scan of that video field. Instrument occur before the start of the
response may not occur prior to visual scene change (the
motion onset. Test results must be start of the scan of the first
within the following limits: video field containing different
information). ~ OS2k
Response must be within 150
2.el. milliseconds of the helicopter
response
Response must be within 100
2.e.2. milliseconds of the helicopter
response
The simulator should represent
] , the motion (in the appropriate
The simulator must simulate brake o
, , o , axes) and the directional
and tire failure dynamics (including o
2f. control characteristics of the

antiskid failure, if appropriate).
An SOC is required.

helicopter when experiencing
simulated brake or tire
failures.
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2.0.

The aerodynamic modeling in the
simulator must include:

(1) Ground effect,

(2) Effects of airframe and rotor

See Attachment 2 of this
X | X appendix for further

. ) . information on ground effect.
icing (if applicable),

~ olstaat

2.h.

The simulator must provide for
realistic mass properties, including
gross weight, center of gravity, and
moments of inertia as a function
of payload and fuel loading.

An SOC is required.

g Ul gA e F4, £BA2H, A D
AA ST Qovt viFe] azlo] Selitel vl Selel s AYEA %S
AAES X 1 ARAS ane Agstn Ak £ FAR

- Table C1B : Table of Tasks vs. Simulator Level
- Table C1C : Table of Tasks vs. Simulator Level

¥ 82> FAR Part 60 Table CIB : Table of Tasks vs. Simulator Level (%)

QPS requirements Information
Subjective requirements Simulator
Entry The simulator must be able to perform the levels Notes
No. tasks associated with that level of B lc |ID
qualification.
1. Preflight Procedures
- Prgfhght Ihspgotlon (Flight deck Only) | < Ix Ix
switches, indicators, systems, and equipment
1.b. APU/Engine start and run-up
1.b.1. Normal start procedures
1.b.2. Alternate start procedures
Abnormal starts and shutdowns (hot start,
1.0.3. X | X X
hung start)
1.c. Taxiing-Ground
1.d. Taxiing—Hover
1.e. Pre—takeoff Checks X X | X
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2. Takeoff and Departure Phase

2a. Normal takeoff

2.al. From ground X X | X
2.a.2. From hover X X
2.a.3. Running X X | X
2.b. Instrument X [ X [X
2.C. Powerplant Failure During Takeoff X X | X
2.d. Rejected Takeoff X X | X
2.e. Instrument Departure X | X | X

ENE:

(=}

<3 83> FAR Part 60 Table CIC : Table of Tasks vs. Simulator Level (41Z)

QPS requirements Information
Enty Subjective requirements Simulator
No. The simulator must be able to perform the levels Notes
tasks associated with that level of qualification. | B ‘ C ‘ D
1. Instructor Operating Station (I0S), as appropriate
la Power switch(es) X | X |X
e.g., GW, CG, Fuel
1.b. Helicopter conditions X | X | X loading, Systems,
Ground Crew.
e.g., Selection,
1.c. Airports/Heliports/Helicopter Landing Areas X X | X Surface, Presets,
Lighting controls
e.g., Clouds,
Visibility, RVR,
1.d. Environmental controls. X X | X Temp, Wind, Ice,
Snow, Rain, and
Windshear.
Helicopter system malfunctions
1.e _ , X | X X
(Insertion/deletion)
1.f. Locks, Freezes, and Repositioning X | X [ X
2. Sound Controls.
2.a. On/off/adjustment X | X X
3. Motion/Control Loading System
3.a. On/off/emergency stop X X | X
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] Anel-g- g (FAA)S] FAR Part 609 74-9-9l%= Appendix C2] Attachment 29I
A 3 A e 7] 2ol n] 4] (Flight Simulator)oll tish A=k H7} 7]=(FFS
Objective Tests)S AA|staL JAt) o] 7|Foll A= H7EE ol9joll e thaa 22
wAe ol JFA FrHE sk o] Ea 6& Abars AdAIEHA 7=t
ATt
1. Introduction.
2. Test Requirements. ; Table C2A, Objective Tests.
3. General.
4. Control Dynamics.
5. [Reserved]
6. Motion System.
7. Sound System.
8. Additional Information About Flight Simulator Qualification for New or

10.
11.
12.
13.
14.

15.
16.
17.

Derivative Helicopters.
Engineering Simulator—Validation Data.

[Reserved]

Validation Test Tolerances.

Validation Data Roadmap.

Acceptance Guidelines for Alternative Engines Data.

Acceptance Guidelines for Alternative Avionics (Flight-Related Computers
and Controllers).

Transport Delay Testing.

Continuing Qualification Evaluations—Validation Test Data Presentation.
Alternative Data Sources, Procedures, and Instrumentation: Level A and

Level B Simulators Only.
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T3k “Test Requirements” &goll= A4 A7k 7]
Flight Simulator (FFS) Objective Tests”©]

Performance, Handling Qualities,

A 4] =] o]

L.—TJL-L_

Rom o]
Motion System, Visual System, Sound

“Table C2A : Full

7)ol =

system 59 3 @E7] Ro|n| B i GFA HrE 71Ee] AASH

AAE o] Atk tha2 Table C2A%] d¥-o|tt.

<3 85> FAR Part 60 3]719]

ah37] moluaga 4 a

B (A1)

o o 1
QPS requirements
Test Simulator
es .
Flight . level
Entry Tolerance(s) it Test details Notes
Title condition B |C |D
No.
1. Performance
1.a. Engine Assessment
1.a.1. Start Operations
Light Off
Time-+10% Record
or =1 sec., each engine
Torque—+5%, start from
Ground o
) Rotor , the initiation
Engine with the
Speed-+3%, of the start
start and Rotor
) Fuel sequence to
lala accelerati Brake X | X | X
Flow—%=10%, steady state
on Used and ]
) Gas Generator idle and
(transient) Not Used,
Speed-+5%, ) ] from steady
) if applicable. .
Power Turbine state idle to
Speed-*5%, operating
Gas Turbine RPM.
Temp.-x30 °C
Torque—+3%, Record both
Rotor steady state
Steady Speed-+1.5% idle and
State Fuel operating
ldle and Flow-+5%, RPM
1alb. ) Ground N X | X | X
Operatin Gas Generator conditions.
g RPM Speed-*2%, May be a
conditions Power Turbine series of
Speed-*2%, snapshot
Turbine Gas tests.
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results using
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collective.
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Climb and
descent
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(1) hovering
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(3) hovering A3

(4) Hover power Z4A}

(@ In ground effect (IGE)
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(9) Winch operations

a) Hookup
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(b) Release

A (FAA)S] FAR Part 602 7Z-$-9l% Appendix C2] Attachment 3ol
A 3 elEtE ] meguisgge g B4 WrF 7]=(Simulator Subjective
Evaluation)& #|Alstal Atk o] 7ol Ae H7EE ol Qo Eojn] a4
&k 7l R ALY HUME Fdsket o] Badh Aeks s 7lsdka
Ath. FAR Part 60, Appendix A¢] Attachment 3o4 AAlstaL = G4 3
7}71%= % "Functions and Subjective Tests” H7}#+ Z12be] st 2 “Table
C3A“H-H “Table C3G"= A% Table C3A°] A%+ a7 8 o
sk 7le 2 AAA HUME FACRE kol 9o Table C3B % Table C3C9
T Eoju| Ao AL FHEAH O ol wet R of
S Hr7|es AR AR At B3 Table C3D2] 74 -0l = HojH| 8
A19] & (Motion)A| 2=§lell thgt 7t 7|+ 1835kl o™ Table C3EE=
A28 Table C3F+= 54&¥, Table C3GE LA (I0S)o] theh 715 2 A
A H7F 7S skl Stk o> 7 bR dF-E AAE Aotk

3 87> FAR Part 60 3dej&a7] mojnjaigz] 444 H7H7E (C3A) (BE)

QPS requirements

Simulator
Entry )
N Operations tasks level
0. B [Cc [D

Tasks in this table are subject to evaluation if appropriate for the helicopter simulated as

indi

icated in the SOQ Configuration List or the level of simulator gualification involved. Items

not installed or not functional on the simulator and, therefore, not appearing on the SOQ

Co

nfiguration List, are not required to be listed as exceptions on the SOQ.

1.

Preparation for Flight

1.a.

Flight deck check: Switches, indicators, systems, and equipment X [ X | X

2. APU/Engine start and run-up

2a. Normal start procedures X | X | X
2.b. Alternate start procedures X | X | X
2.C. Abnormal starts and shutdowns (e.g., hot start, hung start) X [ X X
2.d. Rotor engagement X | X | X
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2.e. System checks X | X | X
3. Taxiing—Ground

3.a Power required to taxi X | X
3.b. Brake effectiveness X | X
3.c. Ground handling X | X
3.d. Water handling (if applicable) X | X
3.e. Abnormal/emergency procedures:

3e.1. Brake system failure X

3e.2. Ground resonance

3.e3. Dynamic rollover

3ed Deployment of emergency floats/water landing

X | X | X | XX
X | X | X | X | X

3.eb. Others listed on the SOQ A
O|3|— 2k

-

0=

¥ 88> FAR Part 60 3|1 a-a7] Bojnjsixx] A4 BF77]F (C3B) (AF)

QPS requirements

) . I Simulator
Entry Visual requirements for qualification at the stated level ulato
No class | airport or landing area models level
' P 9 B |[C [D

This table specifies the minimum airport visual model content and functionality to qualify a
simulator at the indicated level. This table applies only to the airport scenes required for
simulator gualification; i.e., two helicopter landing area models for Level B simulators; four
helicopter landing area models for Level C and Level D simulators.

Functional test content requirements

The following is the minimum airport/landing area model content requirement to

1. satisfy visual capability tests, and provides suitable visual cues to allow completion
of all functions and subjective tests described in this attachment for simulators at
Level B.

A minimum of one (1) representative airport and one (1)
representative helicopter landing area model. The airport and the
helicopter landing area may be contained within the same model. If
but if this option is selected, the approach path to the airport

1.a. runway(s) and the approach path to the helicopter landing area must X
be different. The model(s) used to meet the following requirements
may be demonstrated at either a fictional or a real-world airport or
helicopter landing area, but each must be acceptable to the sponsor's
TPAA, selectable from the |OS, and listed on the SOQ

b The fidelity of the visual scene must be sufficient for the aircrew to X
- visually identify the airport and/or helicopter landing area; determine
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the position of the simulated helicopter within the visual scene;
successfully accomplish take-offs, approaches, and landings; and
maneuver around the airport on the ground, or hover taxi, as

necessary
1.c. Runways:
1.c.1. Visible runway number X
105 Runway threshold elevations and locations must be modeled to v
o provide sufficient correlation with helicopter systems (e.g., altimeter)
1.c.3. Runway surface and markings X
1.c4. Lighting for the runway in use including runway edge and centerline X
(c5 Lighting, visual approach aid (VASI or PAPI) and approach lighting of X
- appropriate colors
1.c.6. Representative taxiway lights X

3 89> FAR Part 60 3|1 &-a7] Bojnjsixx] A4 H77]F (C30) (AF)

QPS requirements

Entry
No.

Visual scene content additional airport or landing area models beyond
minimum required for qualification Class Il airport or landing area
models

Simulator
level

B (C|D

This table specifies the minimum airport or helicopter landing area visual model content and

functionality necessary to add visual models to a simulator's visual model library (i.e., beyond

those necessary for qualification at the stated level) without the necessity of further

involvement of the NSPM or TPAA.

Airport or landing area model management

The following is the minimum visual scene management requirements for simulators

at Levels B, C, and D.

The installation and direction of the following lights must be replicated for the

1.a ,
“in-use” surface:
For “in-use” runways: Strobe lights, approach lights, runway edge
lal. lights, visual landing aids, runway centerline lights, threshold lights, and X X | X
touchdown zone lights
For “in—use” helicopter landing areas: ground level TLOF perimeter
s lights, elevated TLOF perimeter lights (if applicable), Optional TLOF < |x |x
lights (if applicable), ground FATO perimeter lights, elevated TLOF
lights (if applicable), landing direction lights
Visual feature recognition
The following are the minimum distances at which runway or landing area features
5 must be visible for simulators at Levels B, C, and D. Distances are measured from

runway threshold or a helicopter landing area to an aircraft aligned with the runway
or helicopter landing area on a 3° glide-slope from the aircraft to the touchdown

point, in simulated meteorological conditions. For circling approaches, all tests apply
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to the runway used for the initial approach and to the runway of intended landing.

2a. For Runways:

Strobe lights, approach lights, and edge lights from 5 sm (8 km) of the
2a.l. X [ X | X

threshold
2.a.2. Centerline lights and taxiway definiton from 3 sm (5 km) X | X | X
9a3 Visual Approach Aid lights (VASI or PAPI) from 3 sm (5 km) of the X
a3,

threshold
024 Visual Approach Aid lights (VASI or PAPI) from 5 sm (8 km) of the < | %
a4,

threshold
2.a.5. Threshold lights and touchdown zone lights from 2 sm (3 km) X | X | X
526 Markings within range of landing lights for night/twilight (dusk) scenes < Ix Ix
.a.6.

and as required by the surface resolution test on daylight scenes
587 For circling approaches, the runway of intended landing and associated % Ix |x
al.

lighting must fade into view in a non-distracting manner
2.b. For Helicopter landing areas:
2b.1. Landing direction lights and raised FATO lights from 1 sm (1.5 km) X | X | X
op2 Flush mounted FATO lights, TOFL lights, and the lighted windsock | x
o from 0.5 sm (750 m)
2b.3. Hover taxiway lighting (yellow/blue/yellow cylinders) from TOFL area X | X
b4 Markings within range of landing lights for night/twilight (dusk) scenes < Ix Ix
o and as required by the surface resolution test on daylight scenes

ol 5t

<3 90> FAR Part 60 3 x93t 7] =

oA A "71E (C3D) (HE)

QPS requirements

Information

Entry
No.

Motion system (and special
aerodynamic model) effects

Simulator
level
B [C |D

Notes

This table specifies motion effects that are required to indicate the threshold at which a

flight crewmember must be able to recognize an event or situation. Where applicable, flight
simulator pitch, side loading and directional control characteristics must be representative of

the helicopter.

Runway rumble, oleo deflection,
ground speed, uneven runway,
runway and taxiway centerline light
characteristics:

Procedure: After the helicopter has
been pre-set to the takeoff
position and then released, taxi at
various speeds with a smooth
runway and note the general
characteristics of the simulated
runway rumble effects of oleo
deflections. Repeat the maneuver

If time permits, different
gross weights can also be
selected as this may also
affect the associated
vibrations depending on
helicopter type. The
associated motion effects for
the above tests should also
include an assessment of
the effects of rolling over
centerline lights, surface
discontinuities of uneven
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with a runway roughness of 50%,

then with maximum roughness. ) )
_ , runways, and various taxiway
Note the associated motion o
o characteristics.
vibrations affected by ground

speed and runway roughness

Friction Drag from Skid-type
Landing Gear:

Procedure: Perform a running
takeoff or a running landing and
note an increase in a fuselage
vibration (as opposed to rotor
vibration) due to the friction of
dragging the skid along the
surface. This vibration will lessen
as the ground speed decreases

Does not require becoming
Rotor Out-of-Track and/or

"y airborne. The abnormal
QOut-of-Balance condition:

) vibration for Out-of-Track
Procedure: Select the malfunction

or condition from the I0S. Start

and Out-of-Balance

) conditions should be
3. the engine(s) normally and check X | X [ X ] )
o recognized in the frequency
for an abnormal vibration for an )
. range of the inverse of the
Qut-of-Track condition and check ) ,
o period for each; i.e., 1/P for
for an abnormal vibration for an ] o
- vertical vibration, and 1/P for
Qut-of-Balance condition

lateral vibration.
0| 5HA4 2

== |

A
kel

91> FAR Part 60 350 @&7] Beuag=] 494 B77]% (C3E)

QPS Requirements

Simulator
Sound system level

No. *]—]78 c 1D

Entry

The following checks are performed during a normal flight profile, motion system ON.

1. Precipitation. X | X
2. Rain removal equipment. X | X
3. Helicopter noises used by the pilot for normal helicopter operation. X | X
Abnormal operations for which there are associated sound cues,
4. including engine malfunctions, landing gear or tire malfunctions, tail X | X
boom
5 Sound of a crash when the flight simulator is landed in excess of < |x
limitations
O| ot 2f
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<3 92> FAR Part 60 3]de]atg7] Rejn|aiax] A2 @77+ (C3F)
QPS requirements
Entry | Simulator
Special effects level
No.

B |[C |D

This table specifies the minimum special effects necessary for the specified simulator level.

Braking Dynamics:

Representations of the dynamics of brake failure (flight simulator pitch,
side-loading, and directional control characteristics representative of
the helicopter), including antiskid and decreased brake efficiency due
to high brake temperatures (based on helicopter related data),
sufficient to enable pilot identification of the problem and
implementation of appropriate procedures

Effects of Airframe and Engine Icing: Required only for those
helicopters authorized for operations in known icing conditions
Procedure: With the simulator airborne, in a clean configuration,
nominal altitude and cruise airspeed, autopilot on and auto-throttles
off, engine and airfoil anti-ice/de-ice systems deactivated; activate
icing conditions at a rate that allows monitoring of simulator and
systems response.

Icing recognition will include an increase in gross weight, airspeed
decay, change in simulator pitch attitude, change in engine
performance indications (other than due to airspeed changes), and
change in data from pitot/static system, or rotor out-of-track/balance.
Activate heating, anti-ice, or de-ice systems independently.
Recognition will include proper effects of these systems, eventually

returning the simulated helicopter to normal flight.
ol sty

<3 93> FAR Part 60 3| &s7] Zonaga] 444 F7P]E (C3G) (AE)

QPS Reguirements

Sirrulator
Entry , .
N Instructor Operating Station (I0S) level
O- B[C|D
Functions in this table are subject to evaluation only if appropriate for the helicopter or the

system is installed on the specific simulator.

1. Simulator Power Switch(es) ‘ X ‘ X ‘ X
2. Helicopter conditions.

2.a. Gross weight, center of gravity, fuel loading and allocation X | X [ X
2.b. Helicopter systems status X | X [ X
2.C. Ground crew functions X | X | X
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3. Airports/Heliports.

3.a. Number and selection X | X | X
3.b. Runway or landing area selection X | X | X
3.c. Landing surface conditions (rough, smooth, icy, wet, dry, snow) X | X [ X
3.d. Preset positions X [ X | X
3.e. Lighting controls X | X [ X
4, Environmental controls.

4.a Visibility (statute miles/kilometers) X | X | X
4.b. Runway visual range (in feet/meters) X | X | X
4.c. Temperature X | X | X
4.d. Climate conditions X | X | X
4e. Wind speed and direction X | X | X

(Motion) A =8, 5@, S8 3 #dd F7F &5 55 Arsta

At

© Feuetel v=re] 3R] RIEEAA(FTD) QPS HE

]

e A

giutete] Rou|PEA g gk TAQl FEWFGH-IA] A2013-107F “E
ogu|PTH A= K A7|F E HAR H(Approval for Synthetic Flight Trainer)”
N = dA7A Hdgear] v FFHEALXN(FETD) et H7F 7158 F43)

Al A a3l

o o

| AEFH(FAA)S 2, FAR Part 609 Appendix DA & 3493837
H] 3 E A X (FTD) 3t Qualification Performance Standards (QPS)S A Al

atal 9lom o] 7]FEolAE FAR Part 60 #52 72+ 2do| dis) ddAdAdFTS
A AREAQ A D AFHE AFstal vk E3F Appendix Dol Attachment
1914 = “General FTD Requirements”E A3 Atk tha<2 Appendix D2
Attachment 1o A= Sle  3)ddE7le] gk Minimum FTD
Requirements(Table D1A, Table DIB)¢] %-o]t}.
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<3 94> FAR Part 60 3] <e)arg7]o] thgt Minimum FTD Requirements(DIA) (313)

QPS requirements Information
Entry General FTD requirements F1D Jovel Notes
No. a 4]5]6 7
1. General Flight Deck Configuration.
For FTD purposes, the
The FTD must have a flight deck flight deck consists of all
that is a replica of the helicopter, that space forward of a
or set of helicopters simulated with cross section of the flight
controls, equipment, observable deck at the most extreme
1.a. flight deck indicators, circuit X | X | aft setting of the pilots’
breakers, and bulkheads properly seats including additional,
located, functionally accurate and required crewmember duty
replicating the helicopter or set of stations and those required
helicopters. ~ O 54 2F bulkheads aft of the pilot
seats. ~ O| 5=t
The FTD must have equipment
(i.e., instruments, panels, systems,
circuit breakers, and controls)
simulated sufficiently for the
b authorized training/checking events « |x
to be accomplished. The installed
equipment, must be located in a
spatially correct configuration, and
may be in a flight deck or an
open flight deck area. ~ Ol st 2F
2. Programming.
The FTD must provide the proper
effect of aerodynamic changes for
2.a. the combinations of drag and X | X | X
thrust normally encountered in
flight. = ol st 2F

<3 95> FAR Part 60 gdJ&-a7]o] gk Minimum FTD Requirements(DIB) (A1)

QPS requirements Information
Subjective requirements FTD level
Entry The FTD must be able to perform
) , Notes
No. the tasks associated with the level |4 |5 |6 |7
of qualification sought.
1. Preflight Procedures
Preflight Inspection (Flight Deck
1.a. , o AlA|X X
Only) switches, indicators, systems,
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and equipment
1.b. APU/Engine start and run—up
1.b.1. Normal start procedures AlTA X |X
1.b.2. Alternate start procedures AlTA X X
Abnormal starts and shutdowns
1.b.3. AlA |IX X
(hot start, hung start)
1.c. Taxiing—Ground X
1.d. Taxiing—Hover X
1.e. Pre—takeoff Checks AlTA [ X X
2. Takeoff and Departure Phase
2a. Normal takeoff
2.al. From ground X
2.a.2. From hover X
2a3 Running X
2.b. Instrument X | X
2.C. Powerplant Failure During Takeoff X | X
2.d. Rejected Takeoff X
2.e. Instrument Departure X [ X

- Table D1C : Table of FTD System Tasks

<3 96> FAR Part 602] Table DIC : Table of FTD System Tasks

QPS requirements Information
Subjective requirements FTD level
Enty In order to be qualified at the FTD
No. qualification level indicated, the FTD must Notes
be able to perform at least the tasks 415167
associate with that level of qualification.
1. Instructor Operating Station (I0S)
la. Power switch(es) AlX|X]|X
e.g., GW, CG, Fuel
1.b. Helicopter conditions A|A | X|X| loading, Systems,
Ground. Crew.
e.g., Selection,
1.c. Airports/Heliports/Helicopter Landing Areas A X |X|X | Surface, Presets,
Lighting controls.
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) e.g., Temp and
1.d. Environmental controls AlX|X]|X ]
Wind.

Helicopter system malfunctions

1.e. ) , AlA|IX|X
(Insertion/deletion)
Locks, Freezes, and Repositioning (as

1.1, ) AlX|IX]|X
appropriate)

1.0. Sound Controls. (On/off/adjustment) X | X | X
Motion/Control Loading System, as

1.h. ] AlX|X
appropriate. On/off/femergency stop

2. Observer Seats/Stations

2.a.

Position/Adjustment/Positive restraint system ‘ A ‘ X ‘ X ‘ X ‘

Not
the

e: An “A” in the table indicates that the system, task, or procedure may be examined if
appropriate simulator system or control is in the FTD and is working properly.

7] HBFAGX(FTD) A e A4 #H7F 7I+=(Flight Training Device
(FTD) Objective Tests)= AAIstaL Atk o]  7]FolA+=  Performance,
Handling Qualities, FTD System Response Time %2 A}gte] s H7} 7|+
o] AAl=Eo] Ut the> Appendix D] Attachment 20 AAJE A=A 7}t
715¢1 “Table D2A : Flight Training Device (FTD) Objective Tests”¢] 4
ojt},

<3 97> FAR Part 60 343 7] FTD Objective Tests (=)

QPS requirements
Test Flight | F1D
Tolerances it Test details level Notes
No. | Title conations 5(6][7
1. Performance
1.a. Engine Assessment.
lal Start Operations.
Light Off
, Record each
_ Time-+10% _
Engine Ground engine start from
or =1 sec. ) o
start with the the initiation of
Torque-+5%
and Rotor the start
1al. Rotor
accelera Brake seguence to X X
a ] Speed-+3% .
tion Fuel Used steady state idle
ue
(transien and Not and from steady
Flow-+10% )
1) Used state idle to
Gas Generator ]
operating RPM
Speed-+5%
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Power Turbine
Speed-+5%
Gas Turbine
Temp—+30 °C
Torque—+3%
Rotor
Speed-+1.5% Record both
Steady .
Fuel steady state idle
State )
Flow—%+5% and operating
lal |dle and .
) Gas Generator Ground RPM conditions.
b. Operating )
REM Speed-+2% May be a series
- Power Turbine of snapshot
conditions
Speed-+2% tests
Turbine Gas
Temp—-+20 °C
+10% of total
Power change of Record engine
Turbine power turbine response to trim
1.a2 Ground )
Speed speed; or system actuation
Trim +0.5% change in both directions
of rotor speed
Record results
) using a step
Engine )
input to the
and Torque-+5% , )
Climb collective. May
1.a3 Rotor Rotor
Descent be conducted
Speed Speed-£1.5% _
] concurrently with
Goveming .
climb and descent
performance tests

0 344 %7 22
Selheh 1A WE 54 HAEALAETD)S] 2 S
23} 2o] HAFALAFEID] dF 75 2 444 87}
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- Table D3A-Table of Functions and Subjective Tests Level 7 FTD

- Table D3B-Table of Functions and Subjective Tests Airport or Landing
Area Content Requirements for Qualification at Level 7 FTD

- Table D3C-Table of Functions and Subjective Tests Level 7 FTD Visual
Requirements Additional Visual Models Beyond Minimum Required for
Qualification Class II Airport or Helicopter Landing

- Table D3D-Table of Functions And Subjective Tests Level 6 FTD

— Table D3E-Table of Functions and Subjective Tests Level 5 FTD

- Table D3F-Table of Functions and Subjective Tests Level 4 FTD

N

52 FTD Level ¥ 7} H7p7|59] AF-E AAISH Aol

<3 98> FAR Part 60 34232 7] FTD Level 7 A2 H7171% (D3A) (A1)

QPS requirements

Entry No. | Operations tasks

Tasks in this table are subject to evaluation if appropriate for the helicopter simulated as
indicated in the SOQ Configuration List or a Level 7 FTD. ltems not installed, not functional
on the FTD, and not appearing on the SOQ Configuration List, are not required to be listed
as exceptions on the SOQ.

1. Preflight Procedures

‘a Preflight Inspection (Flight Deck Only) switches, indicators, systems, and
equipment.

1.b. APU/Engine start and run-up.

1.b.1. Normal start procedures.

1.b.2. Alternate start procedures.

1.b.3. Abnormal starts and shutdowns (hot start, hung start).

1.b.4. Rotor engagement.

1.b.5. System checks.
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1.c.

Taxiing—Ground.

1.c.1.

Power required to taxi.

1.c2. Brake effectiveness.

1.c.3. Ground handling.

1.cA4. Abnormal/emergency procedures, for example:

1.cda. Brake system failure.

1.c4.b. Ground resonance.

1.c4.c. Other (listed on the SOQ).

1.d. Taxiing—Hover.

1.d.1. Takeoff to a hover.

1.d.2. Instrument response.

1.d.2.a. Engine instruments.

1.d.2.b. Flight instruments.

1.d.3. Hovering turns.

1.d.4. Hover power checks.

1.d4.a. In ground effect (IGE).

1.d.4.b. Out of ground effect (OGE).

1.d.5. Crosswind/tailwind hover.

1.d.6. Abnormal/emergency procedures:

1.d.6.a. Engine failure.

1.d.6.b. Fuel governing system failure.

1.d.6.C. Settling with power (OGE).

1.d.6.d. Stability augmentation system failure.

| dbe. Directional control malfunction (including Loss of Tail Rotor Effectiveness,
LTE).

1.d.6. Other (listed on the SOQ).

1.e. Pre-takeoff Checks.

<3 99> FAR Part 60 34288 7] FTD Level 7 4% #H7}7|& (D3B) (A1)

QPS requirements

Entry
No.

Operations tasks

This table specifies the minimum airport visual model content and functionality to qualify an

FTD at the indicated level. This table applies only to the airport/helicopter landing area
scenes required for FTD qualification.

1.

\ Functional test content requirements for Level 7 FTDs. The following is the
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minimum  airport/landing area model content requirement to satisfy visual capability
tests, and provides suitable visual cues to allow completion of all functions and
subjective tests described in this attachment for Level 7 FTDs.

A minimum of one (1) representative airport and one (1) representative helicopter
landing area model. The airport and the helicopter landing area may be contained
within the same visual model. If this option is selected, the approach path to the
I8 airport runway(s) and the approach path to the helicopter landing area must be
different. The model(s) used to meet the following requirements may be
demonstrated at either a fictional or a real-world airport or helicopter landing area,
but each must be acceptable to the sponsor's TPAA, selectable from the IOS,

and listed on the SOQ.

Fidelity of the Visual Scene. The fidelity of the visual scene must be sufficient for
the aircrew to visually identify the airport and/or helicopter landing area; determine
1.b. the position of the simulated helicopter within the visual scene; successfully
accomplish take—offs, approaches, and landings; and maneuver around the airport
and/or helicopter landing area on the ground, or hover taxi, as necessary.

b For each of the airport/helicopter landing areas described in 1.a., the FTD visual
T system must be able to provide at least the following:

1b.1.a. A night and twilight (dusk) environment.

1.b.1.b. A daylight environment.

1.c. Runways:

1.c.1. Visible runway number.

(oD Runway threshold elevations and locations must be modeled to provide sufficient
correlation with helicopter systems (e.g., altimeter).

1.c.3. Runway surface and markings.

1.c4. Lighting for the runway in use including runway edge and centerline.

.. Lighting, visual approach aid (VASI or PAPI) and approach lighting of appropriate
colors.

1.c.6 Taxiway lights.

<3 100> FAR Part 60 3]d9&=7] FTD Level 7 B4 #7}7] (D3C) (&)

QPS requirements

Entry

Operations tasks
No.

This table specifies the minimum airport or helicopter landing area visual model content and
functionality necessary to add visual models to an FTD's visual model library (i.e., beyond
those necessary for qualification at the stated level) without the necessity of further
involvement of the NSPM or TPAA.

1 Visual scene management.
' The following is the minimum visual scene management requirements.

1.a. The installation and direction of the following lights must be replicated for the
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“in—use” surface:

1.a.1.

For “in-use” runways: Strobe lights, approach lights, runway edge lights, visual
landing aids, runway centerline lights, threshold lights, and touchdown zone lights.

For “in-use” helicopter landing areas: Ground level TLOF perimeter lights,
elevated TLOF perimeter lights (if applicable), Optional TLOF lights (if applicable),

laz ground FATO perimeter lights, elevated TLOF lights (if applicable), landing
direction lights.
Visual feature recognition.
The following are the minimum distances at which runway or landing area
features must be visible. Distances are measured from runway threshold or a

2. helicopter landing area to an aircraft aligned with the runway or helicopter landing
area on a 3° glide-slope from the aircraft to the touchdown point, in simulated
meteorological conditions. For circling approaches, all tests apply to the runway
used for the initial approach and to the runway of intended landing.

2.a. For Runways.

2.al. Strobe lights, approach lights, and edge lights from 5 sm (8 km) of the threshold.

2.a.2. Centerline lights and taxiway definition from 3 sm (5 km).

2.a.3. Visual Approach Aid lights (VASI or PAPI) from 5 sm (8 km) of the threshold.

2.a4. Threshold lights and touchdown zone lights from 2 sm (3 km).

55 Markings within range of landing lights for night/twilight (dusk) scenes and as
required by the surface resolution test on daylight scenes.

a6 For circling approaches, the runway of intended landing and associated lighting
must fade into view in a non-distracting manner.

2.b. For Helicopter landing areas.

2.b.1. Landing direction lights and raised FATO lights from 2 sm (3 km).

oh2. Flush mounted FATO lights, TOFL lights, and the lighted windsock from 1 sm
(1500 m).

2.b.3. Hover taxiway lighting (yellow/blue/yellow cylinders) from TOFL area.

Db, Markings within range of landing lights for night/twilight (dusk) scenes and as

required by the surface resolution test on daylight scenes.

<3t 101> FAR Part 60 3]x2]387] FTD Level 6 B4 717 (D3D) (HZ)

QPS requirements

Entry
No.

Operations tasks

Tasks in this table are subject to evaluation if appropriate for the helicopter simulated as

indicated in the SOQ Configuration List or for a Level 6 FTD. Items not installed or not

functional on the FTD and not appearing on the SOQ Configuration List, are not required to
be listed as exceptions on the SOQ.

1. Preflight Procedures
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1.a. Preflight Inspection (Flight Deck Only) switches, indicators, systems, and equipment.

1.b. APU/Engine start and run—up.

1.b.1. Normal start procedures.

1.b.2. Alternate start procedures.

1.0.3. Abnormal starts and shutdowns.
1.b.4. Rotor engagement.

1.b5 System checks.

2. Takeoff and Departure Phase

2a. Instrument.

2.b. Takeoff with engine failure after critical decision point (CDP).
3. Climb

3.a. Normal.

3.b. One engine inoperative.

<3 102> FAR Part 60 3|49337] FTD Level 5 A4 4 #7}71% (D3E) (M)

QPS requirements

Entry

Operations tasks
No.

Tasks in this table are subject to evaluation if appropriate for the helicopter simulated as
indicated in the SOQ Configuration List or for a Level 5 FTD. Items not installed or not
functional on the FTD and not appearing on the SOQ Configuration List, are not required to
be listed as exceptions on the SOQ.

1. Preflight Procedures

1.a. Preflight Inspection (Flight Deck Only) switches, indicators, systems, and equipment.
1.b. APU/Engine start and run-up.

1.b.1. Normal start procedures.

1.b.2. Alternate start procedures.

1.0.3. Abnormal starts and shutdowns.

2. Climb

2a. Normal.

3. Inflight Maneuvers

3a. Performance.

3.b. Turns, Normal.

4. Instrument Procedures

4.a. Coupled instrument approach maneuvers (as applicable for the systems installed).

5. Normal and Abnormal Procedures (any phase of flight)
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5a. Normal system operation (installed systems).

5.b. Abnormal/Emergency system operation (installed systems).

6. Postflight Procedures

6.a. Parking and Securing.

6.b. Engine and systems operation.
6.c. Parking brake operation.

6.d. Rotor brake operation.

6.e. Abnormal/emergency procedures.

<3t 103> FAR Part 60 3]x2]387] FTD Level 4 A4 4 3717+ (D3F) (AZ)

QPS requirements

Entry

Operations tasks
No.

Tasks in this table are subject to evaluation if appropriate for the helicopter simulated as
indicated in the SOQ Configuration List or for a Level 4 FTD. Items not installed or not
functional on the FTD and not appearing on the SOQ Configuration List, are not required to
be listed as exceptions on the SOQ.

1. Preflight Procedures

Preflight Inspection (Flight Deck Only) switches, indicators, systems, and

1a. equipment.

1.b. APU/Engine start and run—up.
1.b.1. Normal start procedures.

1.b.2. Alternate start procedures.

1.0.3. Abnormal starts and shutdowns.

2. Normal and Abnormal Procedures (any phase of flight)

2.a. Normal system operation (installed systems).

2.b. Abnormal/Emergency system operation (installed systems).

3. Postflight Procedures

3.a. Parking and Securing.
3.b. Engine and systems operation.
3.c. Parking brake operation.

4. Instructor Operating Station (I0S), as appropriate

4.a. Power Switch(es).

4.b. Preset positions (ground; air)
4.c. Helicopter system malfunctions.
4.c.1. Insertion/deletion.

4.c.2. Problem clear.
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Entry ) Information
QPS requirement

No. (reference)
A QMS manual that prescribes the policies, processes, or

E1.1. § 60.5(a)

procedures outlined in this table

A policy, process, or procedure specifying how the sponsor will
E1.2. .p.yp” ] ,p pecifying P § 60.5(b)
identify deficiencies in the QMS

A policy, process, or procedure specifying how the sponsor will
E1.3. document how the QMS program will be changed to address § 60.5(b)
deficiencies

A policy, process, or procedure specifying how the sponsor will
address proposed program changes (for programs that do not
El1.4. P p prog ] g ”p 9 § 60.5(c)
meet the minimum reguirements as notified by the NSPM) to the

NSPM and receive approval prior to their implementation

A policy, process, or procedure specifying how the sponsor will
document that at least one FSTD is used within the sponsor’'s
FAA-approved flight training program for the aircraft or set of
E15 | P ot fraining prog . | § 60.7(b)(5).
aircraft at least once within the 12-month period following the
initial or upgrade evaluation conducted by the NSPM and at

least once within each subseguent 12-month period thereafter

A policy, process, or procedure specifying how the sponsor will
document that at least one FSTD is used within the sponsor’'s
E1.6. ) . ) § 60.7(b)(6).
FAA-approved flight training program for the aircraft or set of

aircraft at least once within the 12-month period following the
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first continuing qualification evaluation conducted by the NSP and
at least once within each subsequent 12-month period thereafter

E17.

A policy, process, or procedure specifying how the sponsor will
obtain an annual written statement from a qualified pilot (who
has flown the subject aircraft or set of aircraft during the
preceding 12-month period) that the performance and handling
qualities of the subject FSTD represents the subject aircraft or
set of aircraft (within the normal operating envelope). Required
only if the subject FSTD is not used in the sponsor's
FAA-approved flight training program for the aircraft or set of
aircraft at least once within the preceding 12-month period

§ 60.5(b)(7)
and
§ 60.7(0)(2).

E1.8.

A policy, process, or procedure specifying how independent
feedback (from persons recently completing training, evaluation,
or obtaining flight experience; instructors and check airmen using
the FSTD for training, evaluation, or flight experience sessions;
and FSTD technicians and maintenance personnel) will be
received and addressed by the sponsor regarding the FSTD and
its operation

§ 60.9(b)(1).

E1.9.

A policy, process, or procedure specifying how and where the
FSTD SOQ will be posted, or accessed by an appropriate
terminal or display, in or adjacent to the FSTD

§ 60.9(b)(2).

E1.10.

A policy, process, or procedure specifying how the sponsor's
management representative (MR) is selected and identified by
name to the NSPM

§ 6090 and
Appendix E,
paragraph (0.

E1.11.

A policy, process, or procedure specifying the MR authority and
responsibility for the following:

§ 60.9(c)(2),
(3), and (4).

E1.11.

Monitoring the on—-going qualification of assigned FSTDs to
ensure all matters regarding FSTD qualification are completed as
required by this part.

E1.11.

Ensuring that the QMS is properly maintained by overseeing the
QMS policies, practices, or procedures and modifying as
necessary.

E1.11.

Regularly briefing sponsor's management on the status of the
on-going FSTD qualification program and the effectiveness and
efficiency of the QMS.

E1.11.

Serving as the primary contact point for all matters between the
sponsor and the NSPM regarding the qualification of assigned
FSTDs.

E1.11.

Delegating the MR assigned duties to an individual at each of
the sponsor’s locations, as appropriate.

El1.12

A policy, process, or procedure specifying how the sponsor will:

§ 6013 QPS
Appendices
A B, C,

- 158 -



and D.

Et1.12.

Ensure that the data made available to the NSPM (the validation
data package) includes the aircraft manufacturer's flight test data
(or other data approved by the NSPM) and all relevant data
developed after the type certificate was issued (e.g., data
developed in response to an airworthiness directive) if the data
results from a change in performance, handling qualities,
functions, or other characteristics of the aircraft that must be
considered for flight crewmember training, evaluation, or
experience reguirements.

Et1.12

Notify the NSPM within 10 working days of becoming aware that
an addition to or a revision of the flight related data or airplane
systems related data is available if this data is used to program
or operate a qualified FSTD.

E1.12.

Maintain a liaison with the manufacturer of the aircraft being
simulated (or with the holder of the aircraft type certificate for
the aircraft being simulated if the manufacturer is no longer in
business), and if appropriate, with the person who supplied the
aircraft data package for the FFS for the purposes of receiving
notification of data package changes.

E1.13.

A policy, process, or procedure specifying how the sponsor will
make available all special equipment and qualified personnel
needed to conduct tests during initial, continuing qualification, or
special evaluations

§ 60.14.

E1.14.

A policy, process, or procedure specifying how the sponsor will
submit to the NSPM a request to evaluate the FSTD for initial
qualification at a specific level and simultaneously request the
TPAA forward a concurring letter to the NSPM; including how
the MR will use qualified personnel to confirm the following:

§ 60.15@)d)
§ 60.15(b);

§ 60.15(b)(i);
§ 60.15(b)(ii);
§ 60.15(0)lii).

El.14a

That the performance and handling qualities of the FSTD
represent those of the aircraft or set of aircraft within the normal
operating envelope.

El.14b.

The FSTD systems and sub-systems (including the simulated
aircraft systems) functionally represent those in the aircraft or set
of aircraft.

El.14c

The flight deck represents the configuration of the specific type
or aircraft make, model, and series aircraft being simulated, as
appropriate.

E1.15.

A policy, process, or procedure specifying how the subjective
and objective tests are completed at the sponsor’s training facility
for an initial evaluation

§ 60.15(e).

E1.16.

A policy, process, or procedure specifying how the sponsor will
update the QTG with the results of the FAA-witnessed tests and

§ 60.15(h).

- 159 -



demonstrations together with the results of the objective tests
and demonstrations after the NSPM completes the evaluation for
initial qualification

A policy, process, or procedure specifying how the sponsor will

E1.17. _ § 60.15(i).
make the MQTG available to the NSPM upon request
§ 60.16(a);
§
, L , 60.16(2)(1)(0);
E118 A policy, process, or procedure specifying how the sponsor will and
apply to the NSPM for additional gualification(s) to the SOQ 5
60.16(a)(1)(ii)
§
A policy, process, or procedure specifying how the sponsor 60.19(a)(1)
E1.10 completes all required Attachment 2 objective tests each year in QPS
a minimum of four evenly spaced inspections as specified in the Appendices
appropriate QPS A B, C, or
D.
§
A policy, process, or procedure specifying how the sponsor 60.19(a)(2)
E1.20. completes and records a functional preflight check of the FSTD QPS
within the preceding 24 hours of FSTD use, including a Appendices
description of the functional preflight A B, C, or
D.
E1o1 A policy, process, or procedure specifying how the sponsor §
schedules continuing qualification evaluations with the NSPM 60.19(b)(2).
A policy, process, or procedure specifying how the sponsor §
E1.22. ensures that the FSTD has received a continuing qualification 60.19(b)(5)—(
evaluation at the interval described in the MQTG 6).
§ 60.19(c);
§
E123 A policy, process, or procedure describing how discrepancies are 60.19(c)(2)(i);
recorded in the FSTD discrepancy log, including: §
60.19(c)(2)(ii)
El25a A description of how the discrepancies are entered and
maintained in the log until corrected.
A description of the corrective action taken for each discrepancy,
E1.23b. the identity of the individual taking the action, and the date that
action is taken.
A policy, process, or procedure specifying how the discrepancy §
E1.24. log is kept in a form and manner acceptable to the Administrator 60.19(c)@)(iii

and kept in or adjacent to the FSTD. (An electronic log that

).
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may be accessed by an appropriate terminal or display in or
adjacent to the FSTD is satisfactory.)

E1.25.

A policy, process, or procedure that requires each instructor,
check airman, or representative of the Administrator conducting
training, evaluation, or flight experience, and each person
conducting the preflight inspection, who discovers a discrepancy,
including any missing, malfunctioning, or inoperative components
in the FSTD, to write or cause to be written a description of
that discrepancy into the discrepancy log at the end of the
FSTD preflight or FSTD use session

§ 60.20.

E1.26.

A policy, process, or procedure specifying how the sponsor will
apply for initial qualification based on the final aircraft data
package approved by the aircraft manufacturer if operating an
FSTD based on an interim qualification

§ 60.21(c).

E1.27.

A policy, process, or procedure specifying how the sponsor
determines whether an FSTD change qualifies as a modification
as defined in § 60.23

60.23(a)(1)—(
2).

E1.28.

A policy, process, or procedure specifying how the sponsor will
ensure the FSTD is modified in accordance with any FSTD
Directive regardless of the original qualification basis

§ 60.23(b).

E1.20.

A policy, process, or procedure specifying how the sponsor will
notify the NSPM and TPAA of their intent to use a modified
FSTD and to ensure that the modified FSTD will not be used
prior to:

§
60.23(c)(1)(i),
(i), and (iv).

E1.2Qa

Twenty—one days since the sponsor notified the NSPM and the
TPAA of the proposed modification and the sponsor has not
received any response from either the NSPM or the TPAA; or

E1.2b.

Twenty—one days since the sponsor notified the NSPM and the
TPAA of the proposed modification and one has approved the
proposed modification and the other has not responded; or

E1.29c¢.

The FSTD successfully completing any evaluation the NSPM
may require in accordance with the standards for an evaluation
for initial qualification or any part thereof before the modified
FSTD is placed in service.

E1.30.

A policy, process, or procedure specifying how, after an FSTD
modification is approved by the NSPM, the sponsor will:

60.23(d)-(e).

E1.0a

Post an addendum to the SOQ until as the NSPM issues a
permanent, updated SOQ.

E1.30b.

Update the MQTG with current objective test results and
appropriate objective data for each affected objective test or
other MQTG section affected by the modification.

E1.30c

File in the MQTG the requirement from the NSPM to make the
modification and the record of the modification completion.
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§ 60.25b)—(0),

A policy, process, or procedure specifying how the sponsor will and QPS
E1.31. track the length of time a component has been missing, Appendices
malfunctioning, or inoperative (MMI), including: A B, C, or
D.
E131 How the sponsor will post a list of MMI components in or
3la
adjacent to the FSTD.
(310 How the sponsor will notify the NSPM if the MMI has not been
T repaired or replaced within 30 days.*
A policy, process, or procedure specifying how the sponsor will
E1%0 notify the NSPM and how the sponsor will seek requalification of §
T the FSTD if the FSTD is moved and reinstalled in a different 60.27(a)(3).
location
A policy, process, or procedure specifying how the sponsor will
maintain control of the following: (The sponsor must specify how
these records are maintained in plain language form or in coded
E1.33. ) , , § 60.31.
form; but if the coded form is used, the sponsor must specify
how the preservation and retrieval of information will be
conducted.)
El33a The MQTG and each amendment.
18D A record of all FSTD modifications required by this part since
T the issuance of the original SOQ.
B Results of the qualification evaluations (initial and each upgrade)
33
since the issuance of the original SOQ.
1 Results of the objective tests conducted in accordance with this
' part for a period of 2 years.
Results of the previous three continuing qualification evaluations,
ElRe or the continuing qualification evaluations from the previous 2
years, whichever covers a longer period.
E1.33f. Comments obtained in accordance with § 60.9(b);
Em A record of all discrepancies entered in the discrepancy log over
=0 the previous 2 years, including the following:
E13ga A list of the components or equipment that were or are missing,
1. malfunctioning, or inoperative.
E13Bg ) )
5 The action taken to correct the discrepancy.
E13Bg ) )
3 The date the corrective action was taken.
E138a The identity of the person determining that the discrepancy has
4 been corrected.

= Note: If the sponsor has an approved discrepancy prioritization system, this item is

satisfied by describing how discrepancies are prioritized, what actions are taken, and how

the sponsor will notify the NSPM if the MMI has not been repaired or replaced within the

specified timeframe.
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1. KC-100 Eeo|H|3l =2 & X|(Synthetic | 1. KC-100 2 od| &l =& & X[ (Synthetic

Flight Trainer) 742t Flight Trainer) 7H &
2. Ct=s& Q40018 2gsar(e |2 cisd 2gsar| dld=HASX|(FTD
H| S EHEX|(FTD 2 ATD) 7Kgt 2 ATD) 7H &t

3. AlZ20ol5o| HME TJhset HAAl |3 ctZH Lgae3To M85t fIE
2

o ooly &X % ool X2 clolef =t & GjolE X2

4. 28u|#T| dHHAIEHO|E QF |4 AFHU|H#T| dH|HAEO0[E oF I
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5 HlalEEMe 28Wwol U WRE |5 DSEYU Y 28 Z2IY FEE 2
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T EokR EetalL, oS FuE ofell wkel <3 55>¢F o] HF Atk

<E 118> HE AAY ARA

= O0f M2 g

1. KC-100 2 &txs7|2| 3sa Zod|d &% (Full Flight Simulator)

MEEIOIE 5 orur 4015 2883 7lel V52 sld == (Level 5 Flight
Training Device: FTD) % AATD (Advanced Aviation Training
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1. FALHE A EHoA 7E A+

(7hH AlE#elAd e
(1) Al gl 7fa

| &2 o] A (simulation) o] & o= Alxdlolu} FA 9] 75 e S gl &
3 of $el= ZdS AL

&5HA Q*Eﬂ E’_Eilcﬂ%‘r E’_Eiliﬂ &e E7t of At Hr
E w3 F LS sk AAsE Aol otk A olgtE Wol vt o]
RAEgL O g RE WS 148  glon, §5stete dAE e A]l gt
o}, AlEEold Aol e "t o2 HFE FFE Aoyt F2 AEHT

wag-A &g ol A (M&S: Modeling & Simulation) 7142 dAthe] theksk Ak a}
7]5 okl A vl T o G HHEstol gtk M&Se 71s/EY Al dAle A o
w3 Ui EE A R WMstA7]7] Qe A g m=aRA, 283 AR
& 2o 2374 JidE Al ~"S vyt st T2A Uty oz F8
o] gttt mdlg 7|48 a4 7]&(Analysis) AATHE @l FALE zhx|uk A B¢ o]

B
A 7l e A5H Tle] dE o] o

2
o,
>,

AgACl A F1%e BREE Wl el A7t 92 5 Aok ABdclde] 4
Aol @Abol Aojubiz Alzhulsh BAT AIZE vlol F A ko] met A1) WA
5 Aol 2ol ARl WEEAL, S2elst

AlEHode AAS] SF=gofut Algo] T dFE EFEfe] offe] wt HILS
(Hardware-In-the-Loop Simulation)2} MILS (Man-In-the-Loop Simulation)& %
Algdlolddt Eed e e Aoltk shAInE 7o 2FAF FHE AlEHolHY 9
AL 2 ARG AlEH A T& tFe AlEdold Fokill A AosteE WA

& TV AlEE oA, A AlEE A, AAl AlEElold o 37HA EokR TS
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Alg o]l ofell A AlgeeldS 7Hd AlgdelAl, 7+ AlgdelAd, Al AlEd

o E thgat 2ol Aeolen
(7}) 7F4 Al &g o]l A (Virtual Simulation)

€& AlEdelEHY 7HEA A (Virtual

& IHde AAE FESHA A9
2How G4 ABdold Jlwold st 71y
[y =

o 2, :
Aol £, o2, AT Fe
} = Qi Edd FAE FE 9, pgas

o] Al A=
7l A Aol oste] A &5 7P AAIY 5 ATt o] 7 AlE

Aol gA= 1927 3 19294 Alolofl Al 2HH Edwin Linke] ZFAF 2o H]| 8 & %]
ol “Blue Box"Z 54 94" &2 1903 Wright FA41¢] A 538 13 93}
] -§- A A vl YEH@GFA7E Wright A AR S o]te] qmetd o] ¢laL, Link ©]

Aoz rojn|a) FHFx o] that Qo) wet 1910 ¢ Sanders Teacher 5 theksh
|

FAxEo] 1etE A}, “Blue Box"#F &2]& Linke Link TrainerE 7} Al Ed# oA

o] gAE JAsE olfrv B Algdeoldelgt= Jido]l YAIARl FEjol7] &= &)

U AR EUHA7] wiEolth I ol 227 AFS oz dh= ot
&}

slell 7]18H(% A Pneumatics) 71 &S 7122 AAFAE 1
PEAES AEHA AW Aolth. FAEL AlEHOIHE Y
Analog, Hybrid, Digital Computer®] A& AX|™ v]fH o2 W3] & 7 Al &
ol Jd92 S 5d7AE AlEE oA 7E HARtA 7HE F

i ok

(}) 4 A E# oA (Constructive Simulation)

27t o] whupAle] o2 a W 1940 ) THtell= I o2 FHo AlE oA
71&o] ol &Aetal d3lvh. Operations Research 71 =78 23 4 A
Feolde] vz T AR, F2 A AT A Aol e Talste] g1,
1980t Zuto] o2& Sty T 2/A FFEo HAA 7o A7y BAE A
Beold 7|2 Akt Fdl @91o] AlEdoldddA AlztE YAY B 74 A
Yol diite & of 9 992 FHHAL Usdds v A RdS A
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of AlEHold & F JEF AT WGy RdE9] 578744 F&35HA At ol
b2 ALSP (Aggregate Level Simulation Protocol) Z2 13 o5 AZA % wd sjgt
Zpo} AbE-ALe] ARMS st ALSPY] 542 AF AlEYolAS F3lo] 4

AAANES THA I = AU
(th) AA AlEg o)A (Live Simulation)

AA Al g o] AL TG AlEH ol oy A AlEEol e T E FEH 9 AlE

< 712 Al EH Ol F 7H F=S 1970 el Al EFE ATk o] AlEH
&l a2l Top Gun school= -8 o= A=dl, Aol Fnjel )9
o121 S g3t ACMI (Air Combat Maneuvering Instrumentation) A]2~8lo] &2 o7}
g e, A5 2FAEY FHS et Ay oo ® o] AA AR

10
—oo

A e ¥ s AEFdG

o, 7] ol mjArd o] WALE A ¢Far, o] d P et vloE 7} FAFEAS Fake] A
el T AFE dgH, q7l°ﬂ ek A o R7F AlEelAS 53l A&
o] 7)ol I FHoz AL Aolt) o3 AT A T AFH sl &
A= AFE g2 VES sdste] AdEoEZHA T AlEHAS T8 THE
T g 29 A st s FUlE dESh ojed Al AlEY oA V&S
Red Flagth ACMIZ ¥ 3}9) a1, 1980 tholl HolEo] St FHS M= &85
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U AlEgold 7Rt V=

(1) A&l 79k 7=

A7Iu, A7, 7]Fol webA Algdoly Al AR S/W, H/W
(e]

b webd golth Agdelde] BAo] AF AUt wE FAEA
3 o]

fo
T VO A W 3
Ot 1o oo N oX &

gy 359 A$= Myt CAEANS] B777 vl AL A|EHolH 4y YEE
MagAoz HojFa Qo Al olEHE S 234, B4 ZdE v5d A|2=F,
AN For FHECL ZFH T Cabt ZFAM XS 3k, wdy, &
H, $AS AAg A4F A7), 2994, AH 53 XA AE vAxETAE FAE
o] ¥3t=Et) A Le J0S (Instructor's Operation Station)zlil A A slw, A&
o] HA A=l ALEF FEHE BT AT 29 240 10Se AP AU
ol e v EA FAES 2FAF A WEY AR 7|8 RA JFE5 AT
slo] 22 UdS =A/A = FAR B4 Stewart Platform WA 2] 6 DOF A ~#] o]
AgE vFYE A="S 2FAE 22 WH e F grel A AAskE BFd
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inche] #1# AR&E), A @A Al LA AlEeold (o, 2% &d &< 30

Hz 782183} 100 msec "]WHe] A& ) So] fFec)

B A =dolA wE s srEte A HATA ol F8A WA fIdk
Fasith m$ Be dNEe taZgols suE4E wr|7p Eoh wgE 3
L] faEFgoelrt Fvstd, A5 B HE&S A21 I =] Tt
AE T3] 8T F gles Aotk Agtd F9 CIG 7FgAE] AE, A
(polygon) &, °l& 753t /MAES AFEste] FHe ojwst 5EHES ol A<
Ve flste] Ag = dlolguo] 2o mdy Ao gk sfdtHo] T
At olgd AHEL A9 dAHor A4 #H AAE 9T ojnA A& A
ot AAEH, AF Ao HUFY Fa AN AME #E JAAE g A
Ael REf] 97% FFAA F s AoRE AAZY. AN ol g A 3
4 Bxo gk 29 olajrt U= FHeh] uite #xd Ad £ A #
7} = F4 y2=Zd o] (Wide Angle Eye Tracked Display)?] =& o]# 3l A g

S
2
REST A4 S UE U% A% dE 978 A 2 R0
@ 9A WA AA G : Image Generator)

H & AlgdolE 7ol oM HA o T3 AAS AAsL U= IG okl
deto] o714 Meste 852 7|4 R L8 Be HEE Aol

solth g vd AlgdelElMRE F 5 AA 7FES AT
System)g°] AHEH L= AT, o] 50l ZlwA el Wl Aol fIAstaL A

= %7] "Eolth

19 41 NASA HMD (Helmet Mounted
Display) 94 &%
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FEF FEe stEsol7h AbgEoloF dh webxd HFH olvA Al FALEE
aE ZEAAY HEAd Z2AMES AdosH, vUAFH o4 st=dels
T2 AR stk SElel= 1GO] HlelHHolAE FEety] flste] B3 Jud 1
g A8 %i*Eﬂ ol dE 3 PCE 7Iute s 3 1Go] AF At #Hgo] o F
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= 7t MEY |3lAty s 3 A8
MH-60 Black Hawk
, o and MH-47 Chinook
calligraphic lights, .
, helicopter Combat
thermal imagery, . .
. . L . Mission Simulators
Medalion-S night vision imagery =Z&t. for US Arm
CGl CAE |MYEZ 20000Z2=2S v
System 60Hz, 2008+ =AM =2 Xz, Roval Australian
G Mde 16/el GPUE wa| VT
Navy’'s simulator
2 ALS
for the S-20B-2
Seahawk.
Canada ML 1000022 =2
Tropos 60Hz, 1502+ =AM X 2], CAE A"t
PC-based F2HAAES 60HzZ, = ME 2| B737
image CAE |OoFZtH M2 40 HzZ X2, AlEzellolE ol AlS
generation ML S calligraphic lightse F|EADS, EVA Alr,
system 2t A 210074 GECAT
okZked A 5 0007H.
~ =
Maxvue 6,000 _20,000 | =, 2071 ol Ale]
Medallion CAE 3002 =/ Al Maxvue Svster
cal 30~72 Hzol BASE Jpi
SYSTEM FLIR, NVG, TV Al E2o] 4 i
COTS PCE 7|4t
8M pixels HR Video Output
B60HzS| WAEHE
ML =G 6002 E2E ANH|=Z=A
Apogee 6
France leSg stem Sogitec |2 = ol M
y 256Mtexel Memory ALE
A= 15,000 raster
light points X 2|
1zl doll =% 1.6G pixel A2
windows, Unix, Linux%
TalesView | Thales OpenGlE x[&sts =&
stEf oM FSItS.
B60HzS| AAMEHT
International
20,25,30,50,60 Hzel  update
Thales
Space Thales rate.
P . MEE AT 1280X1024
Magic

FLIR, LLTV,NVGs MA T3
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H=Zd9

3| At

Xl
(=]

Jm

At

olo

United
States

Harmony
Series

E&S

High Level System

FLIR, NVG & <28 MM B A
X M=

1,200 M pixels/s peak fill rate
=B 20002 E2l2XE

Raster & Calligraphic lights

United States

simFusion

E&S

Lowcost PC-based

OpenGL compliant system
5000 and 6000 version up to
2,048 X 1,536

4500 version 1,000 Mpixels/s
5000 version 256 MB of unified
memory

noise, offset, AGC,
monochrome AlAl Al &2l 0| M

Mil Mi-8MTV
helicopter simulator
made by Penza
Russia for the SPARC

in

Compu-Scene
SE 2000
(Compu-

Scene
SE series)

LM STS

Polygons 24,000/system

off A 2,828X2,828

o x4 8

Zof AlE 4

Hlole| A2 30Hz, 60Hz
FLIRNVG,LLTV MAl AlZ&] 0|
M

USAF C-5 Galaxy
AlZellole ¥ azlol=

Quantum3D

Quantum
3D

Open Architecture
Generator

NVIDIA Quadro 4 AtE
26 G Pixels/s X2
ZEF o602 E2lE HMal
SM2Z nVSensorg 0|23l
NVGE IR MA &3 735

Image

AAlchemy

Quantum
3D

PC-based Visual System
Heavy Metal GX+&| AlA[ZE O
e = MEAAH

ZEF 1,068 million pixels & 2|
=B 3008k 7Hel Eel& HMel

F-15C DMT

(Royal Saudi AirForce)
Helicopter Commander
Tactical Trainers
(TT&S)

CH-47F Transportable
Flight Proficiency
Simulator

(US Army)
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del sl Hald BFEE ZFHS 2ol Wel AR WAL bsd A ahx
AFE Wwe hgel 3
9 wve Wl spAe] HAg
A9 e AFetel ¢

uoh ANE Ywel e /A

eh 317 o]m A A2 ®l(Collimation System)

Aelro)lde Feo =AY E 9udtt. AlEdeold SAERYH tHEY ol
EA7tA9] Ag = 2 1m(small collimated Monitor)®} 5me]”}(larger collimated
mirror systems) well Stk AFWolE txZ#ole] A Agle APAOE
50~100m Afole] Aol HAABHATt =, AlEd OB} ZFA A AR AA o]n
Aol Aol Hatolth o] Ax=®le] A 3o A% Bld AlEdoldy} o] #

& A8 AaselA mrh Az QU & W ohe, ojwx gzte] Aol Wz
A oA BRAE vEle £ olF WAE ANES b Ads 2 AL 71A
i 9

ARSI
LT TR

U 100 Eakd own i Dptic, e

9 42 Aol d Al&=E oA _1] BARCO
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Aol Aagke] oAb 2wl 2EA ksl oty
) [e) o
T a1

27l A A 8T e B gl T2
Ok 2l SRSk 2 A RAD SAE sk, AAReInE WY A
gejolele] M FHAN L A FE 2Pl

v =ro] FAASF 32l JAA Full Flight Simulator(FFS) Level Ce} DS F°] X3+
Hr}. Collimated systemst 2% 2] ZFAF XA 23, FAAAZI} 59 AAE
2AE F Ue A=Hog2 A I gtk o] Al&Flo] ZFALS] kel Atk
& ZH AeS S5t AAEHT HYgwoldor TR HolA fe 9
Aol SEAL A oR o] & 4 Qlr) o]¢f e WY E FIF AAdoR
FH  olHAE w¥kgsial vgA] =S s

=
(Cross—Cockpit Collimated Display) system©]t}.

of Alzglel AAE Qurgow el A sl o 150X40°] 3L 579
e va o 220°0]th. WelFE AEeelHel #a nHe FAA 87

of Fgsles  AAE ALY A"l 40~60°AFole] 42 Al A(FoV)7F 7158t
o 879 =4 Age A" 24& AAs] A8 e F4 3E F 999 2
g HE o] &3tow A& F 9, 2 3 Hee d5H 73 AAE F714
st A S FE T (wraps around).

249 Aol 3mib Amol] ¥ Jje W= MAxstn AL S vhAlE = =
go] dFol ZgaE(mylar)e® s = Adth 28y CCCD system= 3 A
AE FA = Z2AHY 5, "o A7|e 74 AlgE et F2 A=
AeFEH AEFHOHE Aot dvtdog ypAo®m Qleto] 40°0] AR FH Lol =
°F 60°7HA] AF&7Fs Stttk ole gk A AAl @S WITEE AlEd ol o= A
stA R, Z A AAE B8R kv ARV 22 AlEdHcelyo A etA &
g v AEYolHEY BE F4 AAE VM= FHE AlEEelH Y A5
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& ws A Ywdown of W CRTE) 4w feol7y oy meay -~
299 Aolth. WA omA Axvle] Fo Age Avol oA aTHE By
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G e TR AE o Alol =7} A, AhZ O 2 Y97 (brightness)E won dnjtk
By o] ey, tAaZyo] FAao d ﬂ1ﬁ ol = 3] = (luminance)”} th%3}c}.
AT NEAES N B ASF A (astigmatism - =FH7F A= A4 2A, oA 4
W3ty P 24 7S 7HA A T

O LCD Z=24H

o]l AL W ZAX] (modulator) Z2F-E F2]¥ o] o™ high light outputs®]
7bs stk 34 (red, green, blue) #|do] ALE7ls3slH, sl QXGAZMA 7Hs 38t
th. on/offé} off/on7hA1 ¢ I A W A7F2 wWE o] F= A7t UELE o] WA ]
of WA= d(smearing) S HAAZA THF Ao ol A4S Fo|7] st =
2A o] d ettt

N

O DLP(Digital Light Processor) 3 = 2

1987 w]=r Texas Instrumentsell 4 7§23k DLP (Digital Light Processor) 7]<
olt}, o]E CMOS3 Z7F FAHE 7] Yol uAY wlolm=z w2 22HDMD,
Digital Micromirror Device)E< WAzl H1} ol& F&3t7] 93 3= 2 39,
BRAZ o] &F 7|EE HA AA F5o ZEAY, TEAHd TV AZ7] A
AHE-E AL QT

DLPS t]x=Zgoloa z+ A ta] e ALs
B 7 g Wi E Aot A £ AL 48 on/off & 5 lEh o]
zAEE e 74T e 44S AAa Ak 38 TES PWM(Pulse
Width Modulation) ] H“‘S of olaf AAd=E & Atk PWMel ofste] F++ A|zF H Al

= AREET A" Z A
%

2 =z o] gAe] gk Hrjo vldste] AdET ey o] AL on A THF
o A= YEd F 9}‘3}. gelEE PWM A#22 olgdt dAas 2o 2= 9
L5 A7E F Utk DLP ZR2AAYE o|u X7} g2=Edo|7t ¥7] Ao &g
Zye] XN7Fe @ FEh o9k e Zglo] AAL 27019 =< (60Hzol A 33mS)
of Mzl ofsto] HA A" AAE F= E oE FHY ARte] F71E
o} o]2]dk XA AZFS DLP 7|Wke] T2 AEE Fogd o|m et 45 Fgo] 2
FEFS F= A AlEY ol Algkslth UHE0, 334 AlE# o2t Ship's

7+ gl Ay 9HS vlaws] 2w ooyl 7ok
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& DLP Etg} LCD Etg CRT EIg!
- Mu|M 20|, Dol A E,
o = -
7 —71:— §_|__c__?_7 = TCH=Hd —d
E DB EEAS | yuiy g0 =HEe] T,
B I A|AE J|= DB B2l Light Point 7%,
N 47 2oz . =TT e AlSx 2,
= 7| H|E &) SRR
= XA,
c Zet 2 AtEeE AHAE TS SHA, ,
S ol e ) CRT Burn-in &4,
Rainbow effect & =o| mzzZh e o exmany
Smear 2+ ZBZH ALE2=2 == T
S| AH & A " HI Al HFAY CE N
3| T3 Al Chip 3l &AL b e
s vibration $14&te 2 Dead Pixel =Xj
XNEH =5 LM
HE
UH-60 T-50 CN-235
At
w* A H I P-3C A+ Atm
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<E 119> 70°01U1 8] =32 A AE 7HA = tlaEd o] Al 2~H
=7} S| ALY =23 EH C|AZE o] AlAH M2 At
- CAE CCCD System
CRT N L
- FoV: =2 - 40° E&= 50°|KLM
(Raster/ | _ L
Canada CAE _ . |F=" - 150,180,200° = AL
Calligraphic) | . 5 = cyof o4 o . .
3 or 5xlL x* delgE e 29 flight simulator
= |- FoV: 50°X200° 60° X 22°
Rheinmetall
German Defence Laser - CCCD System =g
Y _ 1332 |- A%d 2olx ezl =2 Tornado
Electronics
- Thales WIDE CCCD
Svstem USAF C-141
P oA =]
Thales Services MAGIClight |- FoV: 40°X150°, 180°(WDE ) sl 777
International Divis CRT - FoV: 45° X 225°(WIDE II) <
vision 3 or 55l |-Thales AWARDS CCCD
System
-FoV: 40° X 150°, 50° X 200°
Equipe (Raster/ .
. . _ - C-Series CCCD System
Electronics | Calligraphic)3
e ] - Fov: 180° X 40°
UK Limited M
- PANORAMA® CCCD|Zlzteta,
SEOS Limited System gl FE
- Fov: 225° X 60° = =57
- E&S 200° for CCCD
System
Evans & _ - 40° o
CRT Fov: 40° X 200
Sutherland - FAA Level D
- E&S Collimated Monitor |[F-16
CRT - MuliViewTM CCCD System |2 & 777 HIEA|E
FlightSafety (Raster/ | FoV: =2 — 40, 45, 50, 60°|2ll O] E]
International _ _ . |=" - 180, 200, 225° C-17, C-5B,
Calligraphic) i ~
USA % delgelel g2 $7 60°|P-3C, MH-53
B767, C-17, F-15,
- GMO Crewview CCCD Fo18
Glass Mountain System
Optics —yFoV' SE - 40, 45 AH-46, Ch-40
? o ops  |MH53, MH-60
e ’ UH-1H, UH-60
- (F)n:/n|\/11;e0 C>)<C4C(J)D System sl 777
_ oV: o o
NORDAM ; UH-60
x HElZEHe 49
C-130H
- FoV; 225° X 60°
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<3 120> 70°0)de] A AAE THA = vaEdo] AlLE

=7} S| ALY Cl|AZ o] AlAH M Z At
UK Royal Nav
- 12ft Dome _ Y _ Y
Merlin Helicopter
- FoV: 220° X 90° _
Simulator
Canada CAE
- Faceted
- FoVv: 220° X90° Texan T-6
- Projector: 4cH
Rheinmetall
German Defence | 3.5m Dome e s
y _ - Projector: 13CH Tornado
Electronics
- 12ft Dome Bell UH-1D
International | CAE/Thales |- FoV: 240° X 90° EC-135
- Projector: 40§ === 50 CH-53G
- Prodas® Hiview Dome
UK SEOS Limited |- Projector: 2tH (7] &) MIG-29
: 2t ol A(Full FoV)
(712 Ab2H
- HfEFH X 10X 12ft
- FoV: 216° X 135°
, - Projector: 4t
Boeing F-15
(Full FoVv)
- Hiekd ™ 28 X 25t
~ FoV: 360°X 135°
- Projector: 6CH
(Four-screen Version)
- F
USA - sz/?tzc.;mxnm F-18,
Glass : F-22
, - Projector: 4L
Mountain (Full Version) F-18
Optics JSF/F-35
- Faceted
BAE-Hawk
- FoV: 360°
- Projector: 9CH
- Faceted
Link Simulation acete US Navy A/F-18
o - FoV: 220° X 110°
and Training , USAF AFRN F-22
- Projector: 6CH
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G A" A AlgE A= AZEY s I A FA oA FEE= AT
H a#lgoltt. HFYH 2P e FAske 93 2adolE i 3D o] o] o]
th 3D HlolHH ol 2= oju A& AAE7] fete] HFHE A&t 4o AA}
o A olv B FEY FHIFE ou[AFo] g2 FHA ZolE = 9
= O doelA &8 glom, PCoA AREEH = i AZESY &5
o AFEH aHY2E wo s 9l Zeo SojAE PCol 1glE A 7147
7F AEEo 9 AEs adg s 71es AFEA HAh CAD/CAM $1732~H|
2 (wire frame) ©|P|AZFH st 93 wMAAE
EE AS @9s #dste vig AEd g9 Vs s Aede A
FE 7w & A gt WA BRE WA YA CIG(Computer Image

I T #9) WY (frame buffer)d Al ~elo] o]u] x|

gty 3 A H olv A= dRA
A FFE 2" 999 3D HleolHH
oj~x AlEHOIE G AFEHAA Y] f5 FF 4 vlolyuo] = =
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A48 7}
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Hl
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Aol vk 1o
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2|
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=
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al
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<3 123> Link 5 DOF Z#d%9] A5

A S22 Zf £ Zof IS
Heave 2.0 ft 1.00 ft/s 054¢
Sway 25 ft 1.25 ft/s 02 g
Surge X X X
Pitch 30° 7.0°/s 25°/s2
Yaw 30° 15°/s 100°/s2
Roll 30° 8.5°/s 70°/s2

@ Vertical Motion Simulator (VMS)
NASA Amest VTOL A& ¢lste] 53] uetd =A =24
AEE 7F2 AR, =ol7} 36 ft X 73 ft X 120 ftol & AES A1=3 vl v},
HES 489 6 DOF BA Alxdlojth, VMSE 71£9 &e =
71 #AgFE e v)8A  (handling qualities) 972 A Ystx
VMSE w3 BRAog wad & WA Y THser Z2FA
interchangeable cab)< 23t} ICABv= ZFAIS) H-x2EAME o2 A vold v

o O
e ¥

oh

-
T L
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2o Zel R A gaEYels zhxa glow, JfRFE <l Advanced Cab And
Visual System (ACAVS)el= 20 ft 2749 & tx=Fd o] Alxglo] AXxo ¢)
o} 29 309 VMS 2A AlEdolEH+= 2 7R 7ME (sway) 2 #9](heave) W
& A9l (excursion) T8& 2Fa dE FHE flol AE P4 oz 4 DOF FA

Fol AAn wWabolt,

<3t 124> 6 DOF VMS9| A&

A 23 I 5= 2o Jt&EE
Heave 50 ft 16 ft/s 0.75 ¢
Sway 35 ft 8 ft/s 050 g
Surge 8 ft 4 f/s 031 g
Pitch 36° 40°/s 115°/s2
Yaw 48° 46°/s 115°/s2
Roll 36° 40°/s 115°/s2
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S

o

g =4 AlEdely

Large Amplitude Multi-mode Aerospace Research Simulators (LAMARS)+ V]
2] Wright-Patterson 7] A Wl 2+ Air Force Flight Dynamics Laboratory

of AA=o] dtt. 2F4L W (beam)ell wiste] A, &, &5 & & F 3
== HE(gimbal®2 ddHo] glow, W2 4, #4 @y HMW =4d 5 3

o 3 W 5S 93 299 W £ % ¥ 3H Fo U3k vz 9
1o] 4] &5 Alolo] o= AHxe] AZ7 (coupling)©] ‘/}E]r‘/‘rtq, XA (surge) W
o ETCAFY] W18 24 AlEd ol

o,

i
2
ol
A
°
[
=
I
)
w
—_
rlo

nl

N =

A dHEY 2A A gl A A

AF3tolt},

= ‘(Synerglstm) A AlEHHA A= 1 AFE (DOF)9 &&Foldts o&
Aldet7] 91t BE dFoolE Eo] gxajolrt gt o= oA AwE vk U=
A8y A2 /‘Hj: g2t Ax2 A 2o gt 7 A4 e B E e
2ty & 3EAE 7HeA &, 4ol AHE HAsE ¢ due FoHEORE
M= ]

23t} Sikorsky Aircraft Company”Z} A 2HsE 82 72 inch 342 3o o] ]
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5o Algstel WAWY DOFR 247 o 5 4L, B, 92, 8% $goz 247
] O
=

90°, 90°, 120°4

FxA A" g4l 65 (six—post) AlZ~glojt), H359] % A& o] ¥
WA =ejdnh 6719 g A (HFddolH) Fol

HE (pad)EF 37019 ZAE PFEE (mount)E A A g, 67114 A7 &2
Ao} Al2®|l%e wpz7Ex 2 HAT XY o] A[2~EL
HAstE et 6719 BE
o] ]/\Eﬂ.4 =9 | =
7S w2 x]2joF 3tth= Aot} o2 3 o] f &,
= N2 S5HE et

712 67 FHOZHHO st HEEo| Al EAST. AlE HEo| mEd,
AFoolg o A Al FAALE 12~72 inch ©|H, 84 inch®] AEFEE o] &3 4=
AT,

Ak Ao olH o] WAL 35~55 inch Atelolth. WA =A7|= ZE= (rod)9
= (buckling)®= reldlof X9k A 7]-f-42 Aol FiZe] 85 % (stiffness)
of W} A¥Aor H(Hrh HFoolE WH] F4 A AH (column)o] =4
< 7AA A dxs oyt ¥yl HAY@gs FE8Y F e Ty
2 o] &27] fldko °“*T*°ﬂ ]E194 2 72 *:174] 3?%% A| A & Rojof g,

LA FEA AFoolHEe] RS Aol e AR vhgdt
T A7 A 657 AlaFlEo] EE o]§ Jhesih o] A7|A A= {9
8 TH FEFE (A, 3E 457, 218, 52 5)S AAT F dvkes Wue
G ol9ell e Brh FgE AFoolH Ak (stiffness)E FERT F Ae A2
7Vede EAn FokkerAt= "E-Cue’zhal WW® 74 Alz=dls 4708 vb 9l
o, g3 FAEE zts &% 8y AEdolE Al & wFa Uk o
A2 678 ooy zhzhe] wlo] ol H7|24 EE 7 AE o] glow, ofFofo]
Heol W REHZE Y5y E Had 7o WAYE (worm gear mecharusm)oﬂ 9]
& Adddch @7t 23 (payload) 6,600 Ibolm, 2wkl F A9 &
23 ftolt}. o] FE3tF HAw " AlgdoldHol &4 AHE= HE A
A 2dlEe] 1/3 Aol

MoogAt= H7F frastkze] 2,000~13,000 bS] 657 A28l ¥3sles d7] B
A o]z AakeRdls ZEEa Ak o2 d Al=ElEe] F WeleHS 77 1.3 ft
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71&ol T4 HH} 78 ATES
pS|
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o AEHolE ] R
) M%Bﬂ H e
(7h)

Hol'
_lzi
-3
=
(e o
M
=il

FTD : FLIGHTTRAINING DEVICE

IPT : INTERGRATED PROCEDURE TRAINER

PTT : PART TASK TRAINER

‘-!Tﬂ CBT : COMPUTER BASES TRAINER
bl 3
<Y 47> A EHOIH Y F&

@ Full Flight Simulator(X ¢JH] 3§ %% Flight Simulator)

gqe71zEd Ui BAFow vy 2 4ol dad dA Fug HF
Hrzead, 23doA Hele AF s HogFe AAdA R 2edAS #5i
Agat gFolA Ao FETe s Aes AV B AR el BojF=
FAE weth

@ Flight Training Device(H] 3 &#3%], FTD)

AAFE7I9 FARRE 2FAS grEta AV, 7, A7 2 Ax 5 Fer] 7

EN

A2 A 5& ZFaL e A" olsieh Al7In Y MMM Rt
s w2717 fle ackd wsirh, 2 v Ed

A(FTD)E 2.o]u] a4

1l o
Eacicld=g H]?‘Sﬂ%fﬂéﬂ A 27 ] (visual

me oX of w
>

1z
il

AFFS)7F e +d T
a

system) & AFE3HA] E&
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@ Integrated Procedures Trainer(IPT):

Ayt CAEAFS] IPT+= CAE Simfinityol] 7]¥FS +=to}. o] 83k Fejo] Ax]+=
A 23] (missin rehearsal) oY 1] 8 (in—flight) =2 #]“(on-ground)l A ]
ZH(procedures) & AFstal 7FEA7] 98] AR&siH, Eoju| Ao ALE-H
LAZEYOE AFE B v g orE =& FA % (high fidelity) S 9
IPT+= HA =AY EUHE ARSstH = AHpiolot)= REOH] 32|} A 7]
g3kx ZFux 54 ZY(certain tasks)oll W3 AL FA 3 5 vk LI

[e)

A2 FH(procedures training) &l ol HlF & ¢} H<& 37 (tacticall environment)S 5
ooz =

1

m\l

> 8 o o =

x M yo

)

il
W ot

Hekw xFAbEe] Unege Agad nA da FAe @ 5 Aok o] gue
F % AR ukel AR 2 A bsaan Sad =y guigle]l AA o5 &
o1t

@ Part Task Trainer
Part Task Trainer(PPT)< <5< WHY AHALE SHsES AAdH &
ot dE Eof FAFH A" ZEFE AJA"He] 4 =
s

(aerial refueling)®} 71 9] EA 7|0 thal v}k

(® Cockpit Procedures Trainer

Cockpit Procedure Trainer(CPT)= Z 32 (cockpit)e] @l ojolo HA & e3t=
= dhe EdAAIth CPT @z 23 on #go] Ho] e =FAE
=

L (o]
o) u) A=) 9} A A (actual aircraft)el] €A A& 4 9

® Reconfigurable Flight Trainer
st 7|Fom WAool hedtr® v G ZyHelA & o]Fo] it
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(3) AlEdoled 74 3 54

(7h) E9Ju] @A =] (Flight Simulator, Full Flight Simulator)

<I¥ 48> RojH| g x]e] o F 9 R
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<T® 49> Rou A FAE

ﬂv.o

s

A

2FA7} 9

Cab2

o
N

o)/

=
B

Z
s

6 A% (DOF, Degrees of Freedon) A]Z~#lo]

EX

Stewart Platform #2212 4F

)

o

ol

2 I0S (Instructor’s Operation

Al o]

(Out-the-Window) <]

Station)gFal A

o

o
B

fite)
0

e
o

o

A=)

A %

Bl ol E

Aake, A
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(W) 9P E A (flight training device, FTD)

<9 50> RIPEFEFAFTD)O o F 2 WFId4

L} &= Flight Training Devices e e e o
%= IF et Y|
(Semi or Graphic Panel Z{4)

- Image Generdtion View —H|%% A& ATH
Hie§ Tt Alopo] CHet TS HIPA| H[PRTY AR L
%y +3 2N YOS Rt YR|
(AZEo|L EHxy DL [ g (BICh MZFI MF LAY X4

’ - Conirol Loading System
- = (109) YT BT YL TFO
RN &% 3 H% T AIEH|0|H gl =F R TYE|
DM AJAR RIIEDL YERS

( Force—Feedback B2t 7gd & )
RO T

<79 51> MAEAGH FHE

H P FHAGA o= S 254, HFYE Al 2(FAAE), s o=z iy
o 2= AA FE7)e sdsA FFUY vE FEE #ET F e =
= g A2 %% A7] HEE Semi Graphic Panelo] &% 3372 o3y
SE5AE 2F37] Y3 2F A FHHA 2E9HE (Control Loading) Al2~dle 2
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i

Force-Feedback

APo} B RUEr} AgHch 2348 [0S (Instructor’s Operation Station) @} il

ol

tol &7l s

5]

A28l Q 2ol T

s

(th) Advanced Aviation Training Device(AATD)

o] 9

<ad 52> AATD
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DO AATD 4=

Advanced Aviation Training Devices I
HFI0 B RIS Ba 4
Q= IF el Y|
(Semi or Graphic Panel Z{4)

- Image Generdtion View —-H[E LAl AT
Hieg T Ajofof EfEt oIS H[WA| B Akl
%3 7 LN YO = PPt YA
(AZFO|L By LS| 5§ (BICh™MFEOIIF A&TY 5 E)

- Control Loading System
HEFT HYRFEYE TFOM)
12 =F M YR

(TN o 2 SHE )

_IaJ‘A'I uosl
Ry % 2 H|Y T AIEH0H -
TN AlARE TR YRS E
Tl T

AATDO = v FFd g2 ok FAFsHA B 254, 959 A ="(FAAR), 1

A= AA FE7| FLEA FEUY v FEHE
= ¥ld X2 CPDU(Control Position Display Unit),
PFD(Primary Flight Display), MED(Multi-function Display)< &7 Garmin G1000
o] ALEi, FFF7|e HATEHES —71:53}7] A =T A AAN =T

(Control Loading) Al2~¥l2 3jA| = ) Spring—-Mass A] 2~ €l

i
1

(]
ot
-
&
(it
io)

E
2[_1‘
?{_',
»
o
Ir
BN
m

] -1 o0 2 [}
716] A v YR AgS AA %%QE Adstes vd o 2977 &
vk =k A Aubse] Has 2HE FFeth HFd Ayl vl A Al

)

ofol et ¥ FES Y3 AXEA EY ZYUErE Hedrh a#Ae 10S
(Instructor’'s Operation Station)zZ}al X A3t Al & olg AA| A]~H=H

FHE #AFeta FAGT A= AgeEd 2 de Foll 2F:A

ARzl tetel FE1e) PALde Ay, MR, R SO &
5% 4 JES o3, 2FA] 2Ag] EAHES 8@
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(4) NEUoIHe T TR

(7}) ¥ 3 A A A (flight training device) 5H5¥ T&
H| & =& & K|
FAA S ELISHF . | Aerodynamic | Control | Sounds NSP
Cockpit )
Level Level Model Loading | System Approval
. . Reference
2 Generic Generic No
Data
. . Reference
3 Generic Generic Yes Yes
Data
4 7t Specific | Not Required th
Required
. . Reference
5 L} Specific Generic No
Data
. - Qualification
6 ct Specific Specific Yes Yes Test Guide
. . Qualification
2
7 b Specific Specific Yes Yes Test Guide
(W}) ®2on]) &A= (Flight Simulator) 539 T+&
Zofd| &l &K
FAA |2 EES Response
Cockpit| Motion Visual Realism
Level Level time
A Specific| 3% 45 x 30 deg Min 300ms Generic
B 15 |Specific| 3% 45 x 30 deg Min 300ms | Ground effect
) 75 x 30 deg
6% N
C o= |Spec _ Min 10 levels Vi 150 significant
°= becllic| Special occulting N 1UMS | sound/noise
Effect
Dusk scene Control feel to
6= .
, Daylight visual, Windshear
. .| Special , model
D 355 Specific Effect minimum _ brightness Min 150ms
6FLNight scene > Icing---
plus _ _
4000 light points
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AZIH| & (FR) H|SHA|ZF 40A| 2 &
INZ 20412 1™
Private Pilot 2.5 hours
FAR Part 61
Commercial Pilot 50 hours Certification: Pilots, flight
instructors, and ground
Airline Transport instructors.
. 25 hours . .
Pilots(Instrument) Flight Simulators or
Flight Training Devices
Instrument Pilot 20 hours
FAA
Private Pilot 2.5 hours
FAA AC 61-136
Commercial Pilot 50 hours Appendix 3. Advanced
— Aviation Training
A.|rI|ne Transport 5 hours Device (AATD)
Pilots(Instrument) Requirements
Instrument Pilot 20 hours
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FAA Part 602 Al=Z&l0lH o1& 7|&Ed Fgt
Computer System
Cockpit/Structure
Control Loading System
Flight Instrument/Panel
Motion System
= Visual System
KC-100 Simulation S/W
= Aerodynamic Data (KC-100)
Flight Test Data (KC-100 FAA Level D)
System Integration

KC-100 Z2ofH| & x| 742

QTG
olelg WA ELNEES Ak MBS wsts] % 71F HAEA o]
7k AARe 7% deles F2 naAd, FEAY, 49 ABdeld By 52
Zate] s, KC-1009 29 #AAAES 98 naAge 383 a0 s
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AAR 7HA BAAHE 7 7 Jdon, st 7ol AMEE 9= Level 4, 5 FTD
E= ATD Aol #4s 7FAof $ho

23T AFo] kA MAS dAAE e
Aolgl 71dig 4= Q17 wiZolt) wEbA] v At
Z(FTD ¥ ATD)9] 7&o] KC-100 H-& AlEHeo
T FHdA e ZgEadE BT ¢ S Aol

o Sphe= e T2 AFHS
» FAA Part 612| AlZ&0lH 21&7|&Fd Fgt
Computer System
= Cockpit/Structure
= Control Loading System
Flight Instrument/Panel
HI =&

FXI(FTD) » Motion System
= Visual System

* Flight Simulation S/W
« Aerodynamic Data (FAA FTD Level 5)
= System Integration
« QTG
« FAA Part 602 AlZ&|0lE 2l&7[Fd Fgt
« Computer System (PC)

Virtual Cockpit/Structure
= Control Loading System (COTS)
* Flight Instrument/Panel (COTS)
H| &l =24 &X[(ATD) » Motion System
= Visual System (COTS)
* Flight Simulation S/W (COTS)
» Aerodynamic Data (FAA FTD Level 5)
» System Integration

QTG

Virtual Cockpit
ct 7|18 &3¢ « Digital Flight Instrument/Panel
» Aerodynamic Data (KC-100 Data &'4)

(vh) HFAA Y=

oA dut 4205 AT “Yisa HldEH X (Level 5 Flight Training
Device: FTD) ¥ AATD (Advanced Aviation Training Device) 7] %E38lo] Ah&5
= HEAHES g9 Ao
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O FEWEFUW ST 2 FAA Level 5 FTD QZ8 2% g3 ngFagx 2
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SHZA(FSTD) #4 He| Al 2-Hl
D ATD(AVlatlon Training Device) <¢17]5

O QTG(Qualification Test Guide) 5¢1& 93t H7}
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Zy7y 50X 7 2004 7HE] H AW A ZHS S FSOR(E 56 ).
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meopulgEFE g 29 %= FID Level 49 (S ER AA APEAGA 7HoH)
sopm AR e AR et 2P FE 7]l i FIDw BldEde F2
o

o
zEng A AR} A5 98] T o FolA A melulg AR @
ok

S, KC-1003 2 mi71%e] 33719 49 952 2 d5S BHow
Al om, wekd melu g el e BEAolt SA W, vYmE S B
s ABdolE B4 @A EASA @t wg Zade ANd dest dok

ATSE F2 o748
- 23H Al A O3 H[AAIZE AYHHL
8% 1% - JlE g ETd 2 BWAZ DS 220y WxojY
zZzagel AW | - DouUEAYAE BB WD T2y Ny
- Bl ERHEAE 2BE HADS Z2IY Ay

@ wo we A

[J ATP A4 %5 114

20133 7¥ 15¢ FAA ‘Pilot Certification & Qualification Requirements for Air
Carrier Operations Final Rule’©] ¢F4Al ﬂﬂ% 93sle] PL 211-216<S th&a} o] X
B L K RS R B4 = S R e B o et

= Agsg NS 29337
g olfatd HAW, FE) 23 4 AAZE W) AT AREE Ued BEAE
29 480 A4S w sat S oldHold ATP AZel g FA
49 AE7 Bas

ek

©)

Freshman ; ]
i Commercial Multi Eligible for Airline Hire ATP Certification

0 Hours Average 240 Hours Build time toward 1500Hours
40 X/C A 500 X/C
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O WASF

Eligible for

Freshman - ;
: - Airline Hire

ATP Certification

Average 240 Hrs
40 X/C

o
1500Hours
500 X/C

Build time
toward ATP

- Require an ATP certificate for all pilots in part 121 operations

(1,500 hour requirement)
- Require 50 hours in class of airplane for an ATP certificate, airplane category
- Require a part 121 SIC have an aircraft type rating for the aircraft to be flown
- Require 1,000 hours of air carrier experience to serve as PIC in part 121

- Permit issuance of a restricted privileges ATP certificate

Military 750 hours

1,000 hours (60+ aviation credits)
Bachelor’s Degree w/ aviation major 1,250 hours (30+ aviation credits)
200 cross country

1,250 hours (30+ aviation credits)
200 cross country

1,500 hours

200 cross country

Associate’s Degree w/ aviation major

Pilots not yet 23 years old
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Classic ATP Rule ATP Restricted (4 yr. Degree)

Mutti Cominercial Aviation Related Degree & Multi Commercial

Continue to Build Experience/Time for ATP
Practical Test

Age 21, 1000 hrs total
200 X/C, 50 MULTI, 100 night, 75 instrument

Eligible for Airline Hire/ SIC

Continue to Build Experience/Time for ATP
Practical Test

Age 23, 1500 hrs total

Complete ATP Commercial Pilot Training
Program

Pass ATP Knowledge Test (60 months)

Take ATP Practical Exam

After time reguirements are met

Eligible for Airline Hire (not revenue service)
Complete SIC Type Rating

Eligible to fly as SIC at an airline

500 X/C, 100 night, 75 instrument

Pass ATP Knowledge Exam (24 Months)

Take ATP Practical Exam

After time requirements are met

ATP Restricted (4 yr. Degree) ©]#<l 20121d 2€<] 7§ ¥ NPRMo| w=H =
AF AAAETS g535H7] feiAE v 2ol H]dAIzto] QT F T
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ZHu|YAlZH x4
7|21 = - FAA SALXo| efslf ZHE T At et W&
50+ | PPL (Private Pilot License)
190+ | CPL (Commertial Pilot License) — Part 141 = Part 142
600 ATP Training Course - H|@8wWF7[ztollA = 12 16A[ZF
+
FSTD(AlZ2l0|Md 11]), “academic credit” 2+&
ATP knowledge test X}
Part 121 A2 - Restricted ATP 04
special pairing and consolidation with mentoring PIC
800+ | Continued mentoring and monitoring - nospecial pairing
1500+ | Unrestricted ATP =04
(1000 SIC) | Part 121 PIC
A RS A83 n=F ERAU degree T2 139 th8-3 2o
8/26/2013 - 5/6/2017
N . o
Multi-commercial
rating
41242016
Certified flight
instructor certification
7/2/2016
CFl C lete the ATP/CTP
instrument ’C::::feee i
Private  |pstrument rating 5/6/2017
certification  rating 8/6/2016 s
5/1/2014  2/6/2015 » g knov\?iedge e
Start 4 year Eomﬂr;in ercial 5/14/2017
aviation certification
d Has ATP-R hour
o Ligats P racated vear e
5/6/2017 10/16/2018
Eligible for airline hir
Ll |t takes approximately 5.3 years to develop a First Officer IBEHERES
| —
2013 2014 2015 2016 2017 2018

A

812972016
Hired as part time
flight instructor
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O ATP ¥ ==zl m=wWH 14 CFR part 602 W3Sk FSTD(Flight
Simulation and Training Device)E& #-&3to] A 10417 w&FHo &
TH

— 4 hours FTD level 4+
- 6 hours FFS level C or D

O 40,000Ibs ©]e] & 7]l et A& ol ugo] a4

O thgd e ulsk WA A ook k.
- FMS
- EFIS
- TCAS
- TAWS
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O &&7] % FSTD m#2 vt 22 &AM S whEafof gt
- ATP airplane multi—engine land certificate *}2-S zt3 oo} 3dlr}
- #4329 air carrier Ado] 279
e PIC under 91.1053(a)(2)(), E=+=
e PIC under 135.243(a)(1), =+
e PIC or SIC under 121
- A CFI or training on CFI concepts

O w8 mobms &7Arg

O Aerodynamics(&7]98h) (4 8AI7H)
- High altitude operations
- Stall prevention and recovery training

- Upset prevention and recovery training
O Meteorology(7]17338h) (H A 2417H)

- Airplane weather detection systems

— Air carrier low—visibility operations

O Air Carrier Operations(&¥ A72)7] %) (HA 14417
- Physiology/fitness for duty (overview)
- Automation

- Communications

- Minimum equipment list (MEL) & configuration deviation list (CDL)
— Checklist Philosophy

— Operational Control (overview)

- Ground Operations

- Turbine Engines (overview)

— Transport Airplane Performance

- Navigation and flight path warning systems (overview)

O Leadership/ professional development, crew resource management, and
safety culture (&2 647}
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- Leadership/professional development
- Crew resource management

- Safety culture and voluntary safety programs (Overview)

] FSTD &.+A}3k

O FTD Level 4+ - 4 hours
- Navigation

- Automation (Autopiloto. = A 3%}H)

O FFS Level C or D - 6 hours

- Runway Safety and Adverse Weather (3 hours)

- High-Altitude Operations, stall and upset prevention and recovery (3
hours)
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H7b &89 oE 743
O e AlEEoele A Hge=x gk Ay 7lel] digk FID ¥ AATD
AlEdolEl o] Aufjol] &gk miE 73
- VisionGaine] A]7g#A 2 o AA 7EeE AlEdo]
Bl 2ofe] %Uh 2012 7102 o= 429 (361B US$) FEolm, vf
| 36% A9 AEAE Hola 3
- o] % iﬁé’%%l] AEFOIH AF2 o] Foke] HAFFAE<Q Frasca
(17.5M US$), Mechtronix (49M US$), Flight Safety International (750M
US$) 59 "iES 7Ieos 438 49 de 12% A5E AAst= A
oz 245]1:}
- 2012 A = gkst 5009 o AR AT AlEdHolH Al
HA o] 9= Ao|t}
- A Rgo] o s 20184 o] % KC-100 39 Al A& npzriA|

= 3% A= Algdeld M-S A ¢ v FAY 5 ok

I
a2
k
2
9
k)

KC-100 28357 F4

O IUs8 o5
- ARIZ7] KC-100 U8 FA A= 2067 oF 3000 . (A vl
9o 15% =ruighel, sl A& 50% 7HE, S 28 EE) 71 gA
F21R 314, 2007.10.31.)

- SRS ATISoﬂ o5H AR 7] sEAFE VIR IS
AR Ay, FF s KRl 2FFE7Ie] SEUE 2037 593
T <:74 KC-100 FAhel7h24-8-9, 2012.2.8)
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1o
14
iz

a

o

o N b O O

<E 134> 3HEH S T 42

ol

437 5%

y = 0.051x2 + 0.219x + 0.022

2000 2001 2002 2003 2004 2005 2006 2007 2Zoos 2009 2010 2011

mmmmnm-mmmmn

S5+

+ ATIS © Aviation Technical Information System -

Emmmmmmmm

s=0s 7 23 144
Emmmmmmmmm
s=pa 32 593

N ES D BE BBo] A o ANFEAN AD A3 o)

8% 8910] YW Wz

S SEUSE AAFE] ol Foln Gud b FAE wolw glo]
% Fre ARe eslel Be ow wuky

Solatg BRI WAl 2EEA/Z G Q= HAloMl 421
gg7le oAl @871 KC-1000] $41E molw 98

O djofra o=

AFg 7] KC-100 si&jsm] F4 == 20d7F ¢F 1,700t <. (FFA]
& ATE 2%, s HARE 5% 78, 21 29T 7

ZH 314, 2007.10.31.)

- 2007 FAl e daEY] AAl v 241702 AE 3% A4S

o st ot o] MAFEA7IY 9= AAZ= 20089 1,943tH, 2009
1 893, 2010 781tH=E w48t =

N¢

- 2010 & HAEY] AR S YRR APATRE UA 53 A

5 KC-100 a9l 9] #4933 2047 668¢) <]
MAFEL 7] 2d 109 7H1998~2007) AH F3dE ¢ oF 55%
MAFEA7] A 14d7H1994~20073) AH AIFAAGE © oF 125%
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$ Millions
Units

Suol|IN §

2005
2007
2010

x©
=1
=1
=

@ @ =]
a & =
& 2 =1
= = 5

Tk gEEARRL S

2

=3
&

1994

Tl 2 A (5 2:GAMA 2010)

<19

O dela o= (A5)
7

- Aol e AABA s A7, dEESE wet FRdS Aol @
2 Aol K (KC-100 aledm) FAx= Add AFALGE 3% 4
$- 6680, 55%%1 A-F 909dl], 12.5%¢1 4-¢- 2264t %)
- AAA F2=E=7] ] dhb o] d-S AA|ske HWAY fujrt &%)
HA e o), it AT delrs S Zids] o ok
2007 o] F-= Fu] o} ofAlopx| A o] whul| H|Fo] FhE L Jri= FolA
FToe T8 FEAFOE Fduste] AFEAlS AT 287 S
<3 135> FF 20W3F AR FAHA
Sy T AZTE (FHX) KC-100
A|EF o4 of| &k EofCH =
20108 | 20124 | asrd | D12 201 20A7h
= 668
[0 2 781 =] o O
(A" g"/“ﬂ?l%) (mojalx) | 829 1,453 2264 (°"§°'/:§7%‘)TE
296
=Ly 15 co
= 5o e 7 59 593 (FUAIY MeE
(ATISO% 2I:ll'l'n'_')sll) (o%dol-) SO%E 7I_§->|)
g - - - - 964
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O KC-100 4 dvti4=

<3 136> KC-100 574 v

20184 | 20194 | 2020 | 20214 | 20224 | 20234 | 20244
= LH (50%) 9 10 11 12 16 18 19
ol 2/ (3%) 30 31 32 32 33 34 35
2025 | 2026 | 20274 | 2028 | 2029A | 20304 | 2031HA
= LH (50%) 20 22 23 25 26 28 30
3l 21(3%) 37 38 39 40 41 42 44
O AlEHolA Eo WE KC-100 EH AlEH oy F4 v
- BgHoR KC-100 F27] o) vl F A Belole 1o vz 32
< 137> KC-100 54 Al&doly v
2018HA | 20194 | 20204 | 20214 | 2022 | 2023 | 20244
KC-100 38 40 42 44 49 52 54
KC-100
, 4 4 5 5 5 6 6
Simulator
2025 | 2026 | 20274 | 2028 | 2029A | 20304 | 2031HA
KC-100 57 59 62 64 67 70 73
KC-100
, 6 7 7 7 7 8 8
Simulator
O AlEdely v&E +4
- KC-100 54 AlE#EHoHY 4% H4A LS S8 did Al A
AATD 7H o2 Asate 19 4oz s 4
- Al o] o AtE = 2018 o] KC-100 el A Hie&3 nz7hA]
2 3% AEe AlEHNA AFS AR  dva F4
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<3 138> KC-100 74 A&l #Avf wjE (2 <)

2018H | 2019 | 2020 | 20214 | 2022 | 2023H | 20244
KC-100 4 4 5 5 5 6 6
KC-100
18.4 19.1 19.8 20.4 21.2 219 22.7
o[ 2|
A 22.7 23.5 24.4 25.3 26.7 21.7 28.7
2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031H
KC-100 6 7 7 7 7 8 8
KC-100
ol 2l 23.5 24.3 25.1 26.0 26.9 27.9 28.8
Al 29.7 30.8 32.0 33.2 34.4 35.7 37.0
eh. A ATt
O Tohgs 23337 maAgdolE s, Aol 244 4 2o
g 2471 5@l gel E V1A TP vt o] ARk
O H&/Ae 2477k s 2.
- W B4R A el =871 (20149 - 2017)
- H|R-A 7R 2018 - 20314
O & EAclAe] 2e& T I7F A7 T AR on] B 24 A A8
ah= Rl 55%E TS AREiT
- ARG EAe digel He g Bl 5U AT WA 4
o] ofuel AAl Ao BAIZE et A% wAstw ol vle) A
olo] ZhA= A& BN A whel WE T
- mEb A2 gE AedA B E = W8 deje] ZHAE shHe] Azt
A4 7HAE mEste]l FAAHY] AR e Foolse] Av|E nuws
olobit 7k ekl Aekd A4 F717k shsett,
- 2dE AHE FUEEe] gnEgol = olXgel  f¥el#
(risk-premium)S Ulale] AFAsl= Zo] PFojx|vt B BAo = =7}
ATALAR Y 5 F7E AT N AR elulErR AR Aol A 8w
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55%E U= A&

Sich

O oA BA% (o84 29937 mgaAsdels s, Aglel gt
HelE 55% LlEs HEsto] Aol AlAts = 2014de V€= FATHA
= dgdin
O &3 2z 7] vigAlEdole] absd; Abde] dAl ARl 895

o] ()= 2014 A7 = gHikeb 87.09 ol EEhth
<3 139> HlEe] dA7EA (2014E V1)
Sl 20144 20154 20164 20174 2
off &k (2 #) 55.2 214 10.1 2.8 89.5
el 2 (%) 9.5%
SAMIER (o H) 55.2 20.3 9.1 2.4 87.0
O #o TS 20149 AA Ao Fitek FAVAE £ 23249 9 R
AhEET
<E 140> B AAEA (20149 71, o )
20184 | 2019 | 20204 | 2021 | 2022'd | 20234 | 2024'H

o = 22.7 23.5 24.4 25.3 26.7 21.7 28.7

gelg 9.5%

(RN 18.3 18.0 17.7 17.4 17.4 17.1 16.8

20254 | 20264 | 20274 | 20284 | 2029 | 20304 | 20314

o= 29.7 30.8 32.0 33.2 34.4 35.7 37.0

gels 5.5%

RN A 16.5 16.2 15.9 15.7 15.4 15.1 14.9

O o224 233a37] vlgr|Edgolg =Asld; A1¢le] B/C ratios 2.67%
Aol A+
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<3t 141> B/C Ratio 4] A%

o] 9| H| &2
= } i B/C ratio
A 7| (B) AKX 7HX|(C)
ddMd 26 d2 232.4 87.0 2.67
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o S17F A|ZRR : 1,311c4
— SEATE L SHEOAE? &)

© EHOj Cf= : 2008 7F 2,000C)
(Bl 2l& 85%, FL 15%)

o B} 7% : 60HE(6242)

° 3ol 2% : 1z 20092l
{1, 700cH = 622}
%9/ o : 1,8009}%
(800K x 62{%)

a

o MLERE 840093
{0 E 24 2| 70% 7+E)
o RO S 3,260 @
(&2 2| 27.16%)
o g &E: dod 10,660
(S EH| 22| 1.155548)

=]

AME Y g3 6-9Y
1ch Al EefolE BE

=

HZh A E R 21804

<

HOp CH<-: 2043 7F 33304
(&2l 85%, JLY 15%)

=}

B2} 7|E : 200E2 (2 )

o #2| 4@ : 160009
(800C = 29]84)

29 oj#| : 266243
(1330 x 294%)

[

o MARY: 112098
(OHE 2] 70% 7HE)
F77HA #3049
(Df = e] 27.16%)

=]

<Y 66> AlEHolE &8 H&3 AAA HEE
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M5zt HFE 2204 A
ATE I FAA &

1. KC-100 2~¥ &=+ 71¢] 35+ Zoud7¢A] (Full Flight Simulator) 7H'
<3 142> FFS /W 185 A9
. 2014 2015 2016 ol
1 2 3 4 1 2 3 4 1 2 3 4
TS Program Management 05 0.5 0.5 05 0.5 0.5 0.5 0.5 1.0
Man-Year 0.5 0.5 1.0
TS Design 05 0.5 0.5 05 0.5 0.5 0.5 0.5 1.0
Man-Year 0.5 0.5 1.0
FMS 3.3 8.7 8.0 8.0 6.7 4.0 4.0 4.0 1.7
TRIaoystem | Subtotal | 33 | 87 | 80 | 80 | 67 | 40 | 40 | 40 1.7
Man-Year 7.0 4.7 1.7
SIM ¢el&= = 2.0 2.0 2.0 2.0 2.0
Man-Year 2.0 2.0
Total 43 9.7 9.0 9.0 7.7 5.0 50 5.0 2.0 2.0 2.0 20| 157
Man-Year 8.0 5.7 2.0 15.7
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2. dut 4915 A¥IdTUIe “UYesa HlsEFdgA(Level 5 Flight Training Device: FTD) %
AATD (Advanced Aviation Training Device) 7]43F

<¥ 143> FTD /A2 91559 # &

T 2014 2015 2016 el

1 2 3 4 1 2 3 4 1 2 3 4
TS Program Management 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1.0
Man-Year 0.5 0.5 1.0
TS Design 05 0.5 0.5 05 0.5 0.5 0.5 0.5 1.0
Man-Year 0.5 0.5 1.0
FMS 3.0 6.0 8.0 8.0 6.0 4.0 4.0 4.0 10.8
Trannaoysie™ | sub-total | 30 | 60 | 80 | 80 | 60 | 40 | 40 | 40 10.8
Man-Year 6.3 4.5 10.8
SIM 2l&& = 2.0 2.0 2.0 2.0 2.0
Man-Year 2.0 2.0
Total 4.0 7.0 9.0 9.0 7.0 50 50 5.0 2.0 2.0 2.0 20| 148
Man-Year 7.3 5.5 2.0 14.8
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AF-IAE Qi) =& U 7] AlEdely s JASE A7 #e
A BE ARE A

=
CWE
L
o
o
b
o
ot
ok
=~
o
w
ofl
il

o= (Full Flight

(1) AIAA &g o4t

<3 145> FFS A AZ 28 oAt

=S
T _ 144 ‘154 A
PN
Mo EY | UM =Y 3,028,606,657 3,028,606,657
2 I 2| 1,181,520,544 1,181,520,544
H| EZZ 2| 0
2 4,210,127,201 0 4,210,127,201
HE R = | 0
Al 4,210,127,201 0 4,210,127,201
L | AR 0
2 [ (MM) 0.0
Hl | ZHY =Ry 0
Al 0 0 0
4 | H | A7 Zy| 0
off 2| & &H| 0
=] 0
M XAl 2| 331,648,632 331,648,632
H| 2~ A 0 331,648,632 331,648,632
2+ 44| 0
Al 0 331,648,632 331,648,632
M =27t 4,210,127,201 331,648,632 4,541,775,833
2 dkake|d| 527% | 221,873,703 17,477,882 239,351,585
et 4,432,000,904 349,126,514 4,781,127,418
ol & 25.0% 55,468,425 87,281,628 142,750,053
HATHA 4,487 469,329 436,408,142 4,923,877 471
S IR A 448,746,932 43,640,814 492,387,746
g A 4,936,216,261 480,048,956 5,416,265,217
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SW 7 4 Q o4k
<3 146> FFS SW 7 29 o2t
N
T 2 i 1414 154 164 A
J&!
ol x| 2H]|
S|
El 2R 28| 0
e VL] 0
a~ A 0 0 0 0
R 2| 0
Al 0 0 0 0
A ™ - 2| 514,917,600 371,384,176 133,478,112 | 1,019,779,888
2 | (M/M) 96.0 68.0 24.0 188.0
ZHE = 2| 0
A 514,917,600 371,384,176 133,478,112 | 1,019,779,888
pN|
- k7t akZtd| 33,269,500 33,269,500 33,269,500 | 99,808,500
off 2| & 2| 10,000,000 10,000,000 20,000,000
nszHy| 0
Mz Al e
0
b
2 A 43269500 | 43,269,500 | 33,269,500 | 119,808,500
115.0
M Ay o 592,155,240 427,091,802 153,499,828 | 1,172,746,870
Al 635,424,740 470,361,302 186,769,328 | 1,292,555,370
7t 1,150,342,340 | 841,745,478 320,247,440 | 2,312,335,258
zaly| 0
4 7t 1,150,342,340 | 841,745,478 320,247,440 | 2,312,335,258
30.0% | 332,121,852 239,542,793 86,093,382 | 657,758,027
1,482,464,192 | 1,081,288,271 | 406,340,822 | 2,970,093,285
£ 148,246,419 108,128,827 40,634,082 | 297,009,328
1,630,710,611 | 1,189,417,098 | 446,974,904 | 3,267,102,613
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(3) FES 7% A8 o4 A
<3 147> FFS 7% o3¢
T = ‘1414 ‘154 ‘164 A
i i T ZH| 3,028,606,657 |0 0 3,028,606,657
= = L A 2 H| 1,181,520,544 | 0 0 1,181,520,544
B ZYN =H| 0 0 0 0
& A 4210,127,201 | O 0 4,210,127,201
ZHE A = 0 0 0 0
A 4,210,127,201 0 0 4,210,127,201
L | AEH 7| 556,800,600 371,384,176 133,478,112 1,019,779,888
| (M/M) 96 68 24 188.0
bl | 2+ = 2| 0 0 0 0
A 514,917,600 371,384,176 133,478,112 1,019,779,888
4 j 2ot 2ty 33,269,500 33,269,500 33,269,500 99,808,500
sif | & &hs| 10,000,000 10,000,000 0 20,000,000
nszHy| 0 0 0 0
AX|A2XH| |0 331,648,632 0 331,648,632
H 2 A 43,269,500 374,918,132 33,269,500 451,457,132
HH A H| 592,155,240 427,091,802 153,499,828 1,172,746,870
Al 635,424,740 802,009,934 186,769,328 1,624,204,002
M =7t 5,360,469,541 1,173,394,110 320,247,440 6,854,111,091
U gkate|d| 221,873,703 17,477,882 0 239,351,585
Z/-t 5,582,343,244 | 1,190,871,992 | 320,247,440 7,093,462,676
ol & 387,590,277 326,824,421 86,093,382 800,508,080
H oA 5,969,933521 | 1,517,696,413 | 406,340,822 7,893,970,756
FILTERIAM| 596,993,351 151,769,641 40,634,082 789,397,074
g A 6,566,926,872 | 1,669,466,054 | 446,974,904 8,683,367,830
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L ARk 4% AFEE7]Y “Wew FID 3 AATD 7R
(1) FTD 2 AATD 713 Q43
<3 148> FTD 7B A8 o4k
- = 1414 ‘151 161 A
| j T X ZH| 250,000,000 50,000,000 300,000,000
=z =L A = H| 1,000,000,000 | 1,000,000,000 325,000,000 | 2,325,000,000
H Z T = H|
2 A 1,250,000,000 | 1,050,000,000 325,000,000 | 2,625,000,000
ZHH R 2|
A 1,250,000,000 | 1,050,000,000 325,000,000 | 2,625,000,000
| AH Ry 466,644,075 360,461,112 133,478,112 | 960,583,299
= | (M/M) 87 66 24 177
| | ZHY = R4
A 466,644,162 360,461,178 133,478,136 | 960,583,476
z Z 27t zt|
off 2| = Z&H| 10,000,000 10,000,000 10,000,000 30,000,000
ueEHY|
M| Al 2|
H 2 A 10,000,000 10,000,000 10,000,000 30,000,000
ZH A
A 10,000,000 10,000,000 10,000,000 30,000,000
H =27t 1,726,644,162 | 1,420,461,178 468,478,136 | 3,615,583,476
U dtate| |
Z7t
ol &
H &7+
S IL7EA M

o

A
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oh ZOMIPEFALA T, =zt A F wsEd 2o s
[] A4t
<E 149> RoMIPFTELA Qg d=xzet A H wSEd Zead e
2844t
A7y =22 MM | dB[(HY) | EGE[(HH)
AlEe0olH &2l 7|& 70 38 250,000 400,000
QTG s¢2ls «ist €7t 23 150,000 350,000
AlEefol& &It 23 150,000 350,000
Al2elolHE &8% ussEd ==
36 25,000 400,000
O3 e
= A 120 575,000 1,500,000
|9H 1 dRIx1.6 (RHR], A HH £3H
AlgeolE H7Fs 9% F-n/AEn] £
[ el g 5713t
<G 150> EeMdEEEA S, dzd A 3
WsFE IR A o3 AR
e L PR AT 4xpAE
- 1 (o0 [ 3 4a ] vafon]3a]an valon]3a]an]va]on]au]a
AE8ole sl 7|&E i
QTG sl fle gt

Al Z2ol& #It

gt

A

= 0[HE ALS

IEEH =23 7

=13
=
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