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AHS 71st Annual Forum#i &
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Opening General Session

Special Session

» US Navy/Marine Corps Aviation Program Manager Briefings
» US Army Aviation Program Manager Briefings

» Future VTOL Demonstrations
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6. Technical Session
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¢ AHS 71st Annual Forum# =

¢ Special Session:
» US Army Aviation Program Manager Briefings

TR

+ Technical Session:

» V-22 Osprey Maintenance Cost Savings using SAFE for Fatigue Life
Calculations

» OH-58D Pylon Side Beam Life Using Usage Loads Monitoring Vs
Traditional Lifing Methodology
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Structures & Materials
Modeling & Simulation 7— 16
HUMS /CBIM
Handling Qualities . 13
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History | 6
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Special Session: @ “‘\
US Army Aviation Program Manager Briefings 5 )
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> PEO Aviation Overview CREEMZOBE)

» Cargo Helicopter Program Overview & Technical Update
(EIHEANYCH-47 O EFHEHE)

» APACHE PROGRAM OVERVIEW  (KEAJAH-64DEHEHE)

> “MAXIMUM EFFECT” (ZREANJUH-60D E FratE)

> Army UAS Overview and Update (EEEAHOEHFE)

> PM Aviation Systems Update (EEMZEREROEHEE)

> Aviation Applied Technology Directorate Overview
(EEMZEOHEMARKR)

» Future Vertical Lift (FVL) Initiative

FEIZDLT)
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Special Session: @ b‘\
US Army Aviation Program Manager Briefings .

AN CH-47D BT E
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- CH-47D: 2019F(CII&#ERKTFE
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Special Session:
US Army Aviation Program Manager Briefings
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US Army Aviation Program Manager Briefings ...
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V-22 Osprey Maintenance Cost Savings using SAFE for Fatigue Life Calculations
Stacey Kelly, Bell Helicopter
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Technical Session

OH-58D Pylon Side Beam Life Using Usage Loads Monitoring Vs Traditional Lifing Methodolo
Chris Hodges, Army, ASH-PM

- OH-58DDYAR-E—AIXRITHBORITEEZICECE-EBEEDHERKITLST
TEREBEBNROOSNA TSN, Sl TCESNEN-OATF o AaXMEMDERE
E2TLS,

- FEROBFICESKOFEESNZEEZEEL. EROFMEELZE=-F—THLTSHT

DY AL -E—LDEREHELE, TORE. Y AE-E—LDFRIEBATEHE
PEISA LT 5o LEEE L .

ERAEESARKE EESTO BHEAE

(B13AHS Forum7 1§ iRz OH-58D Pylon Side Beam Life Using Usage Loads Monitoring Vs Traditional Lifing Methodology” &3 |F)
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+ Opening General Session (CEO/ N\ JLZ5)

+ US Navy/Marine Corps Aviation
Program Manager Briefings
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i Opening General Session

+ Keynote Address

¢ CEO /X)L
+ A.Nikolsky E2=

- N |
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&=
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Dr. William D. Lewis
(AMRDEC: 3K FEE fZe3H 1 LB BS54 —)
’ i
V
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i Keynote Address

s N)L525(T54 -1\ 1-T4%), PO)LAF— S-92(Z £ %M
LEEERRFEER) . CH-53K (BERFER) . SR
EREBDITHITHS,

» RE.KEOMEBICEWLWTEEENASLDIE, ITEP
(Improved Turbine Engine Program) (2027 £ TIZT Y
U IMERES0% M ENBE) THS.

= AH-64E(X. BUEIC K HMEREM EITARIILI=4FHITH S,
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i CEO/ S L

AYOATB A—H—B I KB /ARILTA R DYy

» SEEDOT—Y
“Transforming Vertical Flight Technology™
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A,

=7 AgustaWestland

&) AIRBUS

HELICOPTERS

@EDEINE

.y »
E£!: Helicopter

A Textron Company

2 Sikorsky

AUnited Ta;:nnoiogms Company

Bill Hunt (CEO)

Jean-Brice Dumont (CTO)
Leanne Caret (President)
John Garrison (CEO)

Mark Miller (VP Engineering)
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EM#ERUEAMEEIC. 22— —i3. FZ. fifciEs. EIR+
EROTLB, T, JUSHFGERMTE. AAMHOSLHEEE
KHTLB,
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EREMISTEIFETHY . AWE0OD BIES 1 D HEFxE ED
T3, AWBOODFEE TJREEE AR MI. fEROAUDT
REEBUT, BHEVIEDTH S,

& AIRBUS

HELICOPTERS

AT F A0 ARFPHENLC & (F ERBICE>TETER NN
THD FAI-2ay 203 PUTHERICENDZIRMET
(FLIELTWEEDTH B,
LWINMECBHBICIRATIEDTEZIADDEETHD. ZDAH
SICBLT. BRABERNMITHONTLZD. JERICPoKYEAT
WALDICEBZZ. CNTIE. FIcBEDOADHELEL T, #IRITE
RAFRRBISOF YU RESZ TV ALILGEDTHS.
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L. RUDTO% (3. ERICETIBRATHS. T2 (3. ZIITEE
LTHY. FLURDBHBEBZTB.

FMIcHE. 3DTUE—(LEBLTEY . BRIC. IHBESBHONT
V133DV —(CLYRIEL TS, FFREVCI. TETED i
AR DOVTHEIDT IV A —ICLYEELTEBLIZLWEEZ
T3,

L]
S S8 Helicopter

A Textron Company

BELLHDFT LIFOS0%IZENTH A, HREBFOFES
T IL ERETEILOVIRECHAZD . oAU TR A—
H—CRIFRICBIEF TEE R->TLAZEIMBICET S, SEE.
BEO--AUIEIIICH GMRE ED, FEE->TLERL.
O 2 —2—hREL ZEBESLLRITV—-ILDESTLBICE
P56 1960FERELEEL T, 2~3BDEREZEL TL 3,
LINMCRBLHBICRATRAIED TEZIDD EETH B,
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2. Sikorsky

A United Technologies Company

FIBEOAYD TR, MIFELOTE L EEEEALTLA D,
ERICEBETHZ. @EI /D UEAYTTRIS-97 Raide
rl. 300kt THRATOIRE! S X —Planel FL T BERITE I MVa
trix| ETH D, RE. BERITRU BEFREIT. Sikorskyttd
MERFEOESHNTHS.

TRIUIBTIZN BIUBITH>TEZTIERL,
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“Revitalizing Research for the Next Generation of Advanced Rotorcraft
And .... Reconsidering the Compound"
Dr. Robert A. Ormiston
(U.S. Army Aviation Development Directorate)

30
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Compound History

* Early - 1960s compounds « Army AAFSS * Gap * Compound revival

— XV-1, S-61F, Kaman-6F, Bell HPH, XH-51A Armed Aerial Fire Support System - X-49
Lockheed AH-56A Cheyenne

* 225 kt requirement, operational mission

* 1967, First flight, 1967

* 1968, Prod’'n contract, 375 a/c, 1968

* 1972, Cancelled, aeroelastic stability issues

* Eventually, AMCS met orig requirement
253 mph, 1,063 nm un-refueled range

= X2 - Collier Trophy
- X
- 597

— Explore high speed - can we go fast?
— Turbo jets added to exis(ing ajc

* Testing showed hi speed capability
* lssues: drag, perf, loads/vibration, control

20
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Tiltrotor History
Trancendental Army Bell XV-3 Semi-span model tests Army/NASA AW-609
Model 1-G Ames 40 x 80 WT Bell XV-15
. > ’ ﬁ z
I |
1955 1958 1973
1955 M1-G XV-3 1960 1965 1970 Bell Xv-15 1975 1980
¢ Crash Cnv’sn ¢ ‘L ¢ Contract *
1955 1957 1962 1966 1970 1972 1974 1977 1979 1981
XV-3 XV-3 XV-3 XV-3 Bell Boeing W Johnson XV-15 XV-15 XV-15
Hover  Crash 40x80 40x80 25-ft  26-ft  Analysis 702 703  Paris
Limit cycle Stab validated 40x80 40x80 Hover Cnv'sn JVX
1990 2000 2005 2010
1989

JMR
Bell-Boeing MV-22 * Bell V-280
* Karem tiltrotor !

32
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Forum 71 =

Compound vs Tiltrotor History

USAF/Army Bell XV-3 Army/NASA Bell XV-15
157" A58 3862 1966 1973 1977
Crash Flight 40x80 40x80 Contract First flight
Stability Limit cyde1965 Validation 1970 1975
\ 4 v v | A 4 | A 4 | h 4
A A A A A
Army Lockheed AH56A 1967 1968 1969 1969 1972
r R ¥ First Contract Crash 40x80 Cancelled
Flight 375a/c Accident

Compound concept effectively died . . .

33
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Aeroelastic Stability Events

- XV-3 AH-56A
1965 1970
AV v | | | v v
A A A A JA
1956 1957 1962 1968 1969 1969 1974 1978 2000
XV-1 XV-3 XV-3 AH-56 AH-56  AH-56 YUH-61A BO105 BMR RAH-66
Subharmonic  Crash 40x80 1Px2P Crash 40x80 Tail Rotor Air Res RLM
Limit cycle 1/2P Hop Accident

34

* A.Nikolsky 2 25

s AV/INOURAN)ATRE, TaILh- O—3—H LR L T, &
SREFL2EOD, KYLLEWNIRMT, EEEMEGIER A
R EIEHENARETH D, Tf-. B2, Tfli. > TIL. &
BEHENEL, ELV=FI AN B S,

s AVNIURAN)ATEOFEIZZ0OFELULEIZHI=YIEEST
W=D TaILh - O—32—B[CE>THRHDHENTELDH,
S . MBLFIRDEIRNETH D,

n VROZERTH-0I12, ZE4ICBETIMBEEBRT SN
ETHY . NBEWNLGERFTZEEREIZTOI=OIZ, FRIFEDE
BIZEHEZIRETHS.
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i US Navy/Marines Aviation Briefings.

) 3

+ H-53 Heavy Lift Helicopters

+ Presidential Helicopters Program
¢ V-22 Joint Program

+ H-1 Light/Attack Helicopters

+ H-60 Multi-Mission Helicopters

36

i H-53 Heavy Lift Helicopters

= CH-53E Heavy Lift Helicopterld. ###HICBWLVEENH S,

» R DCH-53KIZRITIHETOM. TENOARLGHER
[Z&Y. FftS TS T —XIZH 5,

ForceMate®
Bushings

EAPS Improvements

37
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i H-53 Heavy Lift Helicopters £

s CH-53KI&. 2019 EMSEFEDFE.

» EH EFERERBERTHY ., DIRITIE2015F KD FE.
Sk, 180 DRITAERZFELTLVS,

38

Gy
-

.* H-53 Heavy Lift Helicopters 3

s CH-53KIE. A2 -O—4— - AYRFDEFAFTMNERFEINT
£, 27,000lbs (E4E30,000Ibs) D R4 O—K TEE#AH110
NMDITENF E M AT EE,

39
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i Presidential Helicopters Program

s K#GESEHER#LEL T, VH-60N I'White hawk (19894 & FH
BHgR) £VH-3DISea King | (19745 & ABHIR) hERIN T
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i Presidential Helicopters Program
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i V-22 Joint Program @/"‘;

s 2013FDHHEFEZITT, HFERTVNEETE,

CV-22 Surface to Air Fire Event — Dec. 21, 2013
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i V-22 Joint Program /5\

s WERETIZRITAIVSVOEEIORMN ERSES=0HI12.
IOV ESBRANAIZEMT T5740L2—%FRFE S,

43

26




i V-22 Joint Program @‘@
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HEUHE BRI X T LI-ASE (Integrated Aircraft
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i H-1 Light/Attack Helicopters £

s AH-1ZEUH-1YIE, it /fEE I E 2R E . MisEE .
MEEMLE Iz THENm L=,
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i H-1 Light/Attack Helicopters 3

= AH-1ZEUH-1Y(E, BEARESNA TS EELZEMRDE5%
ZHBIELz. CNIZKY  ERARMIKRIEIZEA L=,

» KEEGEMBLWMEBICHLT. BBICHEXEARGET
BB

28




P PR

i H-60 Multi-Mission Helicopters k)

= MH-60(Z#LVT, Longbow HellfirexH 4 JLEEE. APKWS
(Advanced Precision Kill Weapon System) Bi %,

» MH-60[%. §#%20~30F DM, BEIISICEWVTERLGHE
HEIZIEDHTHAS,
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o TiFRF
1.NASA Langley
2.Ft. Eustis Tour

+ Special Session
Future VTOL Demonstrations

¢ Technical Session

1.Rotor Load and Health Monitoring Sensor Technology
2.Thermoplastic Composite Driveshafts for Vertical Flight :
Progression to TRL 6
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i TiHRF

AHSER#E T B (5/4) 12

= NASA Langley
> 14 by 22-ft Subsonic Tunnel
> LandIR (Landing and Impact Research facility) ~ >
» Exterior Effects Room e e,

- historic/14_X_22-Foot_Subsonic_T unnel]
= Ft. Eustis

> US Army Transportation Museum

> Bus tour
- Headquarters 7t Brigade
- 7t Brigade’s 34 Port Facility
- AATD
(Aviation Applied Technology Directorate)
- 128t Aviation Brigade
- US Army Training and Doctrine Command

US Army Transportation Museum® ¥+
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Special Session:Future VTOL Demonstrations(1/8) 0 Y

€ Joint-Multi-Role Technology Demonstrator (JMR TD) Overview

[US Army]

@ DARPA VTOL Programs [DARPA]

€ NASA Vertical Flight Research [NASA]

€ NEXT Generation Civil TiltRotor for Clean Sky2 [Agusta
Westland]

€ Low Impact Fast & Efficient RotorCraft (LifeRCraft) for Clean
Sky2 [Airbus Helicopters]

& KARI Tiltrotor UAV Demonstrators and UAV

s PR e S
e £Ennhance

FRKTIE, FRVIOLORL U REL T, E#EIEAVER
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Special Session:Future VTOL Demonstrations(2/8) 0 ]

€ Joint-Multi-Role Technology Demonstrator (JMR TD) Overview [US Army](1/3)

» JMRTDD B #Y
EFBEVTOLAEEEL . SERVTOLD B #H (FVL EHE) [CE8 9 4K

EfREDERREZXIET 5.

*1 FVL: Future Vertical Lift
EHEIEERHIN TLVAVTOLE F2£89(Z Light. Medium. Heavy. Ultla®@4752 @

TSub T —LICMETZ5E. @BERU MBI EKRINTNS.

HAERAT - *1:AHS 71th Forum Special Session "Future VTOL Demonstrations
Joint-Multi-Role Technology Demonstrator (JMR TD) Overview "£43|F
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Special Session:Future VTOL Demonstrations(3/8) 0 .

€ Joint-Multi-Role Technology Demonstrator (JMR TD) Overview [US Army](2/3)

20134 9RA : #¥1#AE% 519 %4+t IZBell, Sikorsky-Boeing, AVX, Karem% &€
20144108 %5t BiE. RITHBRE T 5248(Bell, Sikorsky-Boeing)Z:#7E
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Joint-Multi-Role Technology Demonstrator (JMR TD) Overview "&4J3|f
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Special Session:Future VTOL Demonstrations(4/8) @’5

€ Joint-Multi-Role Technology Demonstrator (JMR TD) Overview [US Army](3/3)
2015548 28 (AVX, Karem)DF—H izt EEREBRICTERIET A LT RTE

AVXig1E™ Karemig#8™2

=1:AVXFTHPLYS A
[http://www.avxaircraft.com/]

*=2:KaremttHPLY5 | A
[http://www.karemaircraft.com
findex.html]

Karem Aircraft >
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*3:AHS 71th Forum Special Session “Future VTOL Demonstrations 56

Joint-Multi-Role Technology Demonstrator (JMR TD) Overview "£tJ3 |

Special Session:Future VTOL Demonstrations(5/8) @’5

@ NEXT Generation Civil TiltRotor for Clean Sky2 [Agusta Westland](1/2)

> Clean Sky2"17R% 5 L "Fast Rotorcraft IADP 2" —1& <., REIAFIL+
A—3HNextGenCTRERIFET B ) (ean sky2: EUD 235905 L HORIZON
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*2 IADP: Innovative Aircraft Demonstrator Platform
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Special Session:Future VTOL Demonstrations(6/8) @’5

@ NEXT Generation Civil TiltRotor for Clean Sky2 [Agusta Westland](2/2)
= D 4P il

Technical Challenges & Strengths to Meet Requirements NextGenCTR Objectives and Challenges
: REFRAITIAITHA, 1
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*1:AHS 71th Forum Special Session "Future VTOL Demonstrations
NEXT Generation Civil TiltRotor for Clean Sky2"&:\3 1M
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Special Session:Future VTOL Demonstrations(7/8) @’5/

€ Low Impact Fast & Efficient RotorCraft (LifeRCraft) for Clean Sky2
[Airbus Helicopters] (1/2)

> Clean Sky2771% 5 L "Fast Rotorcraft IADP"MD—E T, REIAI /U KR
HilLifeRCraftZ BRI 5. XCEIEDEH#,

RER7Ta—)L

*1:AHS 71th Forum Special Session "Future VTOL Demonstrations
Low Impact Fast & Efficient RotorCraft (LifeRCraft) for Clean Sky2"£4)3 |

N i *2:AHS 71th Forum Special Session “"Future VTOL Demonstrations 59
LifeRCraft*? NEXT Generation Civil TiltRotor for Clean Sky2"£%)3 |/
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Special Session:Future VTOL Demonstrations(8/8) @“

€ Low Impact Fast & Efficient RotorCraft (LifeRCraft) for Clean Sky2
[Airbus Helicopters] (2/2)

oyt JR
i~ z >’ v 7_ " = N 443850 —p & i
BEIL —FOXE | wprion~siz o, @8I0 —F 0Py FAE

T B EHaT8E,

| > ) CEEREE
vl (fEkD Ol /BEEFH—2)

> IR : 220kt (2K 260kD
> OEEEGHO—%
OB T > EReH IR
LRI ORISR | 5 )80 RO HEB DR S
4 —FO—>— 3o T4
> ZEch#ATHT AL

High Mach number— —., )\ Brq i)
B OB hO— B ZRIBTHIET.
O —SEEZENE B s a4, i

G IAL:d

*1:AHS 71th Forum Special Session "Low Impact Fast & Efficient RotorCraft
(LifeRCraft) for Clean Sky2 [Airbus Helicopters]”£\J5 |
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Technical Session(1/4) O}

€ Rotor Load and Health Monitoring Sensor Technology
[Sikorsky](1/2)
COST-A"170J S LD—B T, EDHUMSTIZE=4—T=7 . BFEEFIEL
A—42DFEERVBLEET=2—9 55 fTZH1E/FHEL -,

*1 COST-A: Capabiity-Based Operations and Sustainment
Technology-Aviation
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COST-ART 2 — L3
*3 AHS 71th Forum Technical Session “Capability-Based Operation and
Sustainment — Aviation(COST-A) Technology Development”4L)3|H
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*2 AHS 71th Forum Technical Session "Rotor Load and Health Monitoring Sensor Technology”:t)5 | F
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Technical Session(2/4)

€ Rotor Load and Health Monitoring Sensor Technology
[Sikorsky](2/2) | masktuy |
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Technical Session(3/4) 3
€ Thermoplastic Composite Driveshafts for Vertical Flight :
Progressionto TRL 6 [AUTOMATED DYNAMICS](1/2)
KBESBIR'IOJSLDO—RT, EEBERRUMEER LZBHELT, B
BHEEESHMERWFSA Ty I ERR/FHELT-.
*1 SBIR: Small Business Innovation Research
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*2:AUTOMATED DYNAMICS#HHP Y5 A 63

[http://www.automateddynamics. com/article/thermoplastic-composite-
basics/processing-methods/automate d-fiber-placement]
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Technical Session(4/4) @“

€ Thermoplastic Composite Driveshafts for Vertical Flight :
Progressionto TRL 6 [AUTOMATED DYNAMICS](2/2)
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*1 AHS 71th Forum Technical Session "Thermoplastic Composite
Driveshafts for Vertical Flight: Progression to TRL 6”43 |f
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o 41st ERFIE
o TOZHI-tviay
o FTRX

i 41st ERFAEE

= Hif§:2015.9.1~2015.9.4
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41st ERF#EE

ZSNE#L; 250

m
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41st ERFHIE

o EFIFEE
[Where Do We Go From Here? Future Perspectives In Rotorcraft Research]
Rolf Henke, Executive Board Member for Aeronautics Research at DLR, President of DGLR

« [The Fascination Of Helicopters And Their Vital Importance To Civil And Military
Aerospace Industries/

Volker Thum, Managing Director BDLI

o [Federal Police Air Support Group: Operational Reality And Future Requirement]
Thomas Helbig, Head Federal Police Air Support Group

o [Industrial Answer To Change Constraints/
Jean-Brice Dumont, Executive Vice President, Engineering, Airbus Helicopters
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41st ERFHZ

=it e
YrhlEEE
['A Smart Position Sensor For Articulated Rotors.
Troy Schank and Kynn Schlte, Bell Helicopter Textron., US

[Education For Rotorcraft Engineer — Is There A Need For Change?]
Manfred Hajek, Head of Institute of Helicopter Technology, Technische Universitat Miinchen

[Technologies That Can Save The Day. A Study By The European Safety TeamJ
Michel Masson, EASA, EHEST Secretary / Jos Stevens, Senior Scientist, NLR

[Challenge And Concepts: An R&T Perspectivel

Tomasz Krysinski, Vice President Research & Innovation, Airbus Helicopter

[Helicopters In The German Armed Forces — Future Requirements And New
Challenges.
Sonja Schubert, Flight Test Engineer and Scientific Director, German Armed Forces
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Test & Evaluation
= IN-FLIGHT TUNING SYSTEM FOR CH-53G HELICOPTER
= ZF Luftfahrttechnik GmbH, Germany

= Smart Pitch Rod (SPR)ZFAWLVTRITHRICEAXDTL—K-Ey
FEHBL. BIKIRBZIERT S

Tty gy
Test & Evaluation
s RITHERTSPRIZEBIRENER
E, . R LR
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LTk JU—FEERE R RS
: T INTD AR AT RE

9/ s
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elec
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N §
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electronic control
components

T
T T S Pl
£ oos| S = ; | communication
= w."\-_,.,w AN bus
% 00 soomz“_v %0 1000 1200 &-gg#ee:‘d
SPRANS 32 EHfA 1 /reviREl Smart Pitch Rod (SPR) 3
(110kt /KFHRAT)
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i Test & Evaluation
s BV 2—N\EEUTTAEEL., IFTORATLDIRENE R
MBEEZRZ ISP BOU AT LA T7OB F ARSI A M)

IFT off
(Reference)
Closed RNAV Procedure LS Proce Hover, Traffic
Loop IFT | STAR & Missed Approach STAR&M opr

VFR Low Level Flight Pattern + LD

TOZhIL -ty ay
Dynamics
= IMPLEMENTATION AND TEST OF
A SEMI-CLOSED LOOP HHC-
ALGORITHM WITH THE DLR’S
MULTIPLE SWASHPLATE SYSTEM _a

= German Aerospace Center (DLR)

= Multiple Swashplate Control
System % FiL\f=Higher Harmonic
Contorol (HHC) 2k #RENHITEF
KUY F T RE
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Dynamics

» UEaL—2avITXYHIEEI DR H MR
BERRICEVA - TIA I F D TR REERERR

s 4revVIRENER X BT —20NEoNT (REBREENREA)
s 2015FFIZERRBREENRTFE

=B Baseline level (100%) blade Ady, deg
25 ; O Identification phase [| 1 +0.31°
200k :...| - P>= Controller solutions || 2 +0.03°
175 TRN : : 3 ! 3 _()()70
S cq] o
& 150 |- 4 +0.33
<
<
o
g .
5 transducer  Aj pasctine  AA1p, N red., %
. Z1 131.9 —1220 025
50 paash. e 72 134.0 —-121.1  —904
- Pyseissn ... 73 135.0 1210 —89.6
i PP staen 74 128.1 —1191  —93.0
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data point No. 12

TIO=hIL-tvi 3y
Aircraft Design

= BLUECOPTER DEMONSTRATOR — AN APPROACH TO ECO-
EFFICIENT HELICOPTER DESIGN

= Airbus Helicopter, Germany
n AIR,ECO2HEH . BEREAYIT2—EiH

The main objectives of the demonstrator

Significant reduction in CO, emission and fuel
consumption up to 40%

Noise reduction of around 10 EPNdB below the
ICAO § 8.4.1 noise certification limits

Development of “transversal” technologies
allowing for serial applications to all helicopter
classes.
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$ Aircraft Design
» BEEBOEO. UTOERZUR
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Aircraft Design

s IO N)— Y R—U AN LB EEIE

s VU IUOUUTRITREERE S A ADI VDU KER”
E—FTRT

s PEAZOR D RTLIZKYRITIREZERFE=4)JL.
E(IZIGCTYARIR"E—RF 2R

Principle of Engine Power Management

Engine Power Management Flight Envelope

Specific Fuel Comumption SFC
) -~
-~

o
Fuel Consumptuion
Height above Ground / Pressure Altitude

Mean Fuel Saving E True Airspeed
= Comventonal Envelope Engine Power Managsment Envelope

wassinses Comventonal Best Range Speed = = = Safe Heght Above Ground
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Aircraft Design
s B—/\T—TCORITEERLBIVCT7IO—FEHOESTIER
FMITHAER THESR
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MZ. 2015 R ICHEBRFE

Comgaruon Noise Certification roach
20010 BLUECOPTER DEMONSTRATOR vs. EC135P1 S08
Centre line microphone under flight track
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s 5 TPNdB'
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8 Q0002 « Reference Helicopter | N
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$ Structures & Materials (1) =

= RESULTS OF A CASE STUDY ON THE APPLICATION OF
AUTOMATED FIBER PLACEMENT FOR A HELICOPTER

AIRFRAME STRUCTURE
= Airbus Helicopters, Germany
s AFPICKSBEEM Y UMy FHEEDGRE

\|////*———~ single Siip-Tapes

Automated Fiber Placement (AFP) process H/C bottom shell used for the study 18

g pmie 2 D110 < 575 b

' Structures & Materials (1)

s YURMYFOT—N\ELEETELDT )Y T OEEPEKE
HBTELAXvYT  A—N—SvTEDRBEILHEE

Top layers Honeycomb

Bridging
A )
/“ll". Overcore
™ uncercore N
everal gaps/overlaps

Mould

Decreasing bridging effect due to different cutting strategy i
Gaps and overlaps appearing at constant angle 19

with 50% gap/overlap
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i Structures & Materials (1)
s TR A—YDREERYRL,GRE, EYEE, O—5—F.

~NYREE AFPD/INFA—RZRTE
» BHECEEM YUV TFREDBHRRDRELER:

3 Cured AFP H/C bottom shell
Improvement of layup quality on sandwich edges 20

TIO=hIIL-tvi 3y
Structures & Materials (2)
= MARKER LAYER TECHNOLOGY: ADVANCED CRACK
DETECTION IN ELASTOMERIC BEARING

= LOAD Corporation, USA
s BIEDHENBRGBEIZARAY Y -RT YT DEF

= »
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i Structures & Materials (2)
» BRONVBBEBICETLEHNBHLER MK
s FTEIRIEIS AT —R M AT RE

RIS ELI-ITSRAMY—
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Structures & Materials (2)
s ASARRTYLT DM, OYR-IUR, Fa—TRODISR

R—ITHARIXAMT (B A AT BE
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Green Rotorcraft

= ELECTRICAL MACHINE TECHNOLOGIES FOR AN ELECTRIC
TAIL ROTOR DRIVE

= University of Bristol, AgusutaWestland, UK
s BET—I/IL-AB—3—RAETE—F—DE

Tall Rotor Gearbox

Table |. Target Motor Requirements
Specific output (continuous output

per weight of active elements) >3.5 kWikg
Nominal rotational speed 1700 rpm
Nominal torque (sustained

continuous duty) 1kNm

Peak transient torque >2 kNm
Electrical system 115V, 400 Hz

b) Electrical tail rotor (ETR) power transmission
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Green Rotorcraft

s S=DDAVETITE—S—ZHME A X-EEBICKELL
» AEDNRMZEF-E =R
= TAMEFHED =512, BT — 2 ERIFHER T

PRI Laminated stator
Stator AIpae

colls f ’ N stator

Stator
coils

Magnet
~ array

~__ Rotor
a) Double air gap axial-flux topology
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Activity of IHST/EHEST/AHeST/JHST

Presentation of JHS annual Meeting 2015.12:01

AHJ: Shigekichi Takeuchi
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Evolution of Accidents - Fixed wing

Accident Rates and Onboard Fatalities by Year
_V_Vg{ldw_lqcﬁolumerclal Jet Fleet — 19'5_9 ]’h_rgg_g_h‘zqog

50 —y 1500
= = All accident rate
| Fatal accident rate
\ = = = = Hull loss accident rate -
| -
40if= l/I‘ | / Onboard fatalities | 11200
\ i W/
i i |
|

|
Annual il [
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Fatality Accident Rate - Fixed wing

9.0

8.0
7.0 \

50 ‘\
*0 7 82% Fatality \

3.0 Accident

56 Rate Reduction \

1996-2007 \

00 | | | | Il | Il | Il | Il | Il | Il |

=== 5 year moving avg of fatal accidents
per 10 million departures

per 10 Million Departures

Fatality Accidents or Full Loss Accident Equivalents

'\‘\/"‘)@‘O&’\%QQ'\’\/“D&‘O&’\
o o O > Qo L QS Q
& & FIF LTI IEFFT ST T & & &

& AIRBUS

HELICOPTERS

1 Decenber 2015

56




® Arbus Helicopters rights reserved

ument / 1,v.0 //30/05/2016

countable/name of doc

0Org acronym /name of acs

AHJ ODAS!/ Takeuch¥/ Activity of HST/EHEST/AHeST/JHST/ 1,v.0//1/12/2015 ® Airbus Helicopters rights reserved

Analysis

Analysis shows that action-focused events and the
introduction of new technologies have led to a reduction
in the risk of accident

If they work together towards the same objective, industry
and government groups can improve the safety of our
aviation system

To improve system safety, the industry and the
governments need to coordinate their efforts

1 December 2015 @ AIRBUS
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Comparison with helicopter z=4
accidents
Helicopters ~ 6.1 per 100,000 hours
Corporate  Fixed wing ~ 0.2 per 100,000 hours
Business Fixed wing ~ 2.0 per 100,000 hours
Both ~ 1.1 per 100,000 hours
Airlines ~ 0.1 per 100,000 hours
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IHST and AIRBUS Helicopters
A commitment to Safety beyond competition.

Four main improvement areas

» Safety Management System (SMS) I p P—
(safety culture and risk management) e s

In recent years, recutrent nmmummh«ml:mmmunmlmmmm
Y with regards 10 safety which has always

mmwlr«nn\dmmwmm

L]

Training (all kinds!) s e sty e o s, ey ek
Wmmww-nmwmwm WM‘V“”
our own recommended maintenance and flight operation practices, the safety enhancement

by the Safety Team (BST).

Since BEST' incoption in early 2006, teams in North America, Europe, Brard, Indla, and Australia slong

L] Use of Systems & Tech nology with members of the Cooperation Council for the Arab States of the Gulf have analysed hundreds of
helcopter accident records to find the dominant causes and the strongest meams of prevention. You can
find reports on these studees ot » e The INST recognizes that each helicopter make/model and
operation may have urique mwwmw'mwwml-dwmlo
CONCentrate on n the efort 10 reduce accidents.

Safety Management Systems (SMS)
Traind
3 Use of 30vanced Systems and Equpment M-

s Flight Data Monitoring (FOM) Systems,

B Mealth Montoring Systems where such systems are avadable,

€ Use of Misson-specific equipment such a3 night vision gogghes for night fiying, and.
vionics 10 avokd controfied fight Into terrain where the operator's frequent mission
Profile involves fight in poor weather and/or at AIEHE in G#icult termain, nding in
UnimEroved, unprepared areas, et

—AFCS, NVG, ACAS, HTAWS, etc...

—cockpit and image recorder, HFDM,
HUMS etc...

the IHST website). A brief
use 0 see where to focus.

—Enhance survivability

» Strict adherence to maintenance
procedures

<&/ AIRBUS

HELICOPTERS
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IHST home page
25 IHST

International Helicopter Safety Team

Like U Podelirs) Cn
i - i
What Motivates You? —
Follow Us
eSS Help IHST create a new
twittery We are looking for 2 simple phrase that
a‘hahiﬁ!s W& n
Tok to Us Mvmsymbméuymﬂyu‘

Watch Us

YoullT)

Land
LIVE

Click HERE and give us your
suggestion,

Want w0 know what's been suggested
o far? Click HERE.

1 December 2015 @ AIRBUS
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IHST Organization

AN ORGANIZATIONAL EFFORT

The International Helicopter Safety Team works to identify strategic international partnerships and acts to oversee and
sponsor major elements of the analysis and implementation functions. The IHST is responsible for developing and
overseeing communication strategies with those media sources best positioned to promote the intiative. The basic
organizational structure is shown below.

INDUSTRY GOVERNMENT

Worldwide helicopter safety initiative ' International

Creation in 2006 Helicopter Safety Team
/Response to unacceptable numbers of helicopter accidents (IHST) ‘-J§I.II-STI EHE_STIAHE§T
Goal by 2016 FSINDFEA—RTY
/80% reduction in worldwide civil helicopter accident rate Regional 7 A EBEROY Y XAFH
Beyond 2016 Partner Teams

/Continue work to reduce accidents/enhance safety =
Joint Helicopter Safety Analysis
Team (JHSAT)

Joint Helicopter Safety
Implementation Team (JHSIT)

Joint Helicopter Implementation
Measurement Analysis Team
(JHIMDAT)

1 December 2015 @ AIRBUS
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IHST Major Industry participants

Major Industry Participants

R\
o AgustaWestland
A Co pany

Ameccanics

_'J.f Bristow  ©¢ 7 € EUROCOPTER

Heli a‘&;n s o

“ International

HAC ‘li ,‘A Sikorsky

M rosinson L moEING

1 December 2015 @ AIRBUS
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Organization of USHST
HST) § TS PRS-t s etana e zer

|~ s Y A W
P Vision and Goals
IHST

/Zero Accidents
/lmprove Helicopter Safety

ey USHST /Create Partnerships
e s Jim Viola - FAA, Government Co-Chair USHST Coordinator
Steve Sparks - FAA
Tony Molinaro - FAA Chris Eastlee - AMOA, Interim Industry Co-Chair

JHIMDAT i JHSIT

Steven Gleason - Sikorsky Nick Mayhew - Bristow
Scott Tyrrell - FAA i Academy, Interim Co-Chair

Training Work Group [ SMS Work Group [ Systems & Equipment Work Group
Nick Mayhew - Bristow Academy Chris Young - PRISM Stuart “Kipp” Lau - SkyTrac

Infrastructure Work Group Maintenance Work Group
Tom Judge - Lifeflight of Maine | | Chris Meinhardt - Air Methods

0Org acronym /name of accountablesname of docurment / 1,v.0//30/05/2016

— ‘ & AIRBUS
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Relation ship of EHEST,IHST and EASA

llaunched in 2006 by EASA

/a 10 year programme (2006-2016)

/aimed at promoting the highest
common standards of safety in
civil aviation and improving
aviation safety in Europe, and for
the European citizen worldwide

& /Partnership powered by industry
and facilitated by EASA

/more than 150 organisations
involved

Safety Team

ECAST (1)

 Europesn (ommercial Aviation Safety Teom |

EGAST é}

R & AIRBUS

1 HELICOPTERS
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’f EHEST Structure

» EHEST Plenary - Set strategy, decide & approve
» EHSAT Analysis Teams - Analyse & monitor

Key Analysis point
» central and /Standard Problem Statements (SPS)
» Regional teams /Human Factors Analysis and Classification System (HFACS) codes

» EHSIT Specialist Teams - Develop & implement

» Training

» Operations and SMS
» Regulatory

» Maintenance

» Technology

» EHEST Communication Team - Com. & Publicise
i S . @ AIRBUS

HELICOPTERS

® Arbus Helicopters rights reserved

16

w070

name of d

Org acronym /name of

Org

29 April2014

ym/ name of name of d it /1,v.0//30/04/2014 ® Airbus Helicopters rights reserved

{ eurocopter | L s [SFIG
——
- SN

7% elilombarda . ‘ ‘
Cranfiel AIR-GLACIERS 4 CHC

INIVERSITY ~ COUPAGHE g avaT
O\
- ) /’ N
4 AgustaWestland = " E,Sﬁmww
(NLR)
wmaer "‘BFU
N

) Trai
onera A\
=222 \N1aa

rega;—-+§
Safety Partnership with more than 75 participants ‘
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ASIA AND PACIFIC HELICOPTERS SAFETY TEAM
Structure and Key Thrusts

AHEST
l

STEERING COMMITEE
Industry Chair: Leo JEOH (incoming)/ David LEITHNER (outgoing)

) : Implementation
Safety Analysis Team Safety Implementation Team Measurement Data
Analysis Team

Outreach to regional operators and regulators

1“2 ician Training ST

.
Toam

& AIRBUS

HELICOPTERS

ST_Overairiefing_Sept2015.ppte
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ASIA AND PACIFIC HELICOPTERS SAFETY TEAM

Future Safety Strategy

FORECASTED ACTIVITIES

* On-boarding of State
Members

* Translation of EHEST leaflet
and brochures to local
languages (where required)

* Conduct of SMS Roadshows
/ Workshops / Seminars

* Review of actions needed in
Flight Training / Operations
/ MRO / Regulations

ST

Al Pacifec
Safety Team

AHEST_Overalibriefing_Sest2015 ppte

& AIRBUS

HELICOPTERS
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Login | Register/Join | Saturday, November 28, 2015
»‘i% IHST

International Helicopter Safety Team

Like Us BIEEER v (B witagry o
Symposium
Follow Us IHST Worldwide Regional Partner Panel, Orange County Convention Center
twitter¥ Rotary Wing Socety of Inda March. 2015/HELIEXPO
USHST Update March. 201S/HELI-EXPO
Talk to Us G I Avation & Part 135 Activity Survey March. 2015/HELLEXPO

EHEST @

N eaiand Helcopter Industry: Safety Update March. 2015/HELI-EXPO

Analysss of Cvi Hellcopter Accidents n Inda March. 2015/HELI-EXPO
Walch Us ST Regonal Partner Panel March. 2015/HELI-EXPO
You 1) IHST Regonal Pactner Panel - Mexco March. 201S/HELLEXPO

Hebcopter Safety Team - European March. 2015/HELI-EXPO

m Helicopter Safety Team - Brazl March. 2015/HELI-EXPO

Helcopter Assocation of Canada March, 2015/HELI-EXPO
& LIVE SHI ST | o sires Hocopsr sarey roam
U Iifiotoc Staten Holiconisr stseey xos

* A K

1 December 2015

& AIRBUS
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& Preiminary Schedule | HAL HELI-EXPO - Windows Intemet Explorer ST W S . w

\\)C/‘ | 2] hitp://heliexpo.rotocorg/in reliminary-schedule +| 24| x b sing
I74ME) RRE) BRY) SRCAE) B
e BRCAD gy g ERNA 122000%... ¥

‘J-ﬂ,(l.) ’\.«7(&)

& Preliminary Schedule | HAI RELI-EXPO

2016

HAIHELI-EXPD expLore. commir. unire.

HAI HELI-EXPO Louisville, KY Feb. 29-March 3 ' Exhibits Open March 1-3

Show Floor Program Education Events

HOME > PROGEAM > PRS

PRELIMINARY SCHEDULE

FOREXHIBITORS

This prediminary schedule is subject to change. Reconfirm dates, times, and locations on site; complete

F
ORATTENDEES information will appear in the HAl HEU-EXPO 2016 Program & Exhidit Guide and the HAl HELI-EXPO show
2pp
hitp://heliexpo.rotor.org/index, php/events /hai-welcome-reception/ @ 15-Fu b | BRE-F: WD O v %100% -
&) AIRBUS
1 Decenber 2015 17 HELICOPTERS
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Helicopter accidents trend presented by IHST

800

700

Worldwide Civil Helicopter Accidents

Average of 570 accidents per year e e
from 1997 thru 2005 o o=

600

500 fe

400

300

& -

’—V' M m

Average of 515 accidents per year
from 2006 thru 2012

200

100

0

19951996 1997 1998 199920002001 200220032004 200520062007 200820092010 2011 20122013201420152016

e=Pre-|HST Accidents s===Post-IHST Accidents = =Pre-IHST Trend Post-IHST Trend

1 Decenber 2015
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Helicopter accidents rate trend presented by USHST
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Analysis of Accidents by EHEST

1 was assigned at least once

Pilot judgment & actions J |
Safety Management _—
Ground Duties ‘

Pilot situation awareness

Standard Problem Statements (SPS)
Percentage of analysed accidents where SPS Level

Data issues
! Mission Risk
o -
2 Part/system failure
z Regulatory W 2006-2010
@ Aircraft Design = 2000-2005
Post-crash survival -
4 162
Communications
Maintenance
Infrastructure j
Ground personnel
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%
Percentage
&) AIRBUS
30 May 2016 20 HELICOPTERS
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TEaL—E—DAEZE (EHESTIR#)

.EHEST @ EHEST ( The European Helicopter Safety Team )

Advantages of Simulators (FSTDs) NREIOIB Slalote stk
in Helicopter Flight Training e U SRR E T A

INEAOREBENBREEOTLS

Training

(EHEST(EASAYM S FITSNIZ)—TL v

&
30 May 2016 21
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Advantage of Simulators ( FSTDs ) in helicopter Flight
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E2alb—E—DFE X (EHESTIR )
3. BENEFITS OF FSTD USE

3 BENEFIT OF FSTD USE(2al —2—#FEHO FL)

I Safety (24D
R THARIIEECBOL TN RIEINS

(HiED 8B EU ABD BN HELGLY)

3-2 Emergency and Procedure Training (IER12{E RUNBERIF

HltEY
BRIREO RIEIER
EHTI AR
JEERREIE (vt F L LTES)

3-3 Realism in FSTD Training (383 (U7X L) BYI3IFR)
SBT3 e LHIRRE NS SR (M 1R, FIEF121E)
CEELY ) A NGED T RE (BEFEh O I U IR
FERIEECNT 2 BEZRAE TEI (ST INT D IR

3-4 Economical Benefits (%ifﬁ?ﬁﬂ'}“ﬂ‘)

g
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A global fleet of AH

3,217,000
3 ’ O 1 0 operators flight hours logged in 2014

85 O/ 0O of which own less 5 aircraft

in1 52 countries

& AIRBUS
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AH Fleet: Accidents rate per continent 10 years period (2005-2014)

Africa
4,30/ 1,67

(AccidentRate / Fatal Accident Rate)
* Per 100.000 Flight hours

& AIRBUS
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AH Fleet: Accidents rate & Fatal accidents rate
3 205 000
3020000 3039000 2 99_5_9.0
e 2866000 0. o 2869000
: Camiey SRSTHG Fleet Activity (FH per year)
H — +25%
=] —
10 years average (2005-2014):
- Accident rate = 3,04
- Fatal accident rate = 0,95
3,63 a7 o
RIS a0y  Rateof Accidents per 100.000 FH
d 2,76
; e ——— 458 2,56

Rate of Fatal Accidents per 100.000 FH

T

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

& AIRBUS
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AH Fleet: Accidents rate & Fatal accidents rate per country (zoom)
5 years period (2010-2014)

3,50
Korea South (AR=6,54 ; FAR=6,54)
4 Morocco Russia (AR=8,51 ; FAR=5,67)
Papua New Guinea (AR=6,81 ; FAR=2,73)
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556 AH 2016 target German + sBalf
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30 May 2016 % HELICOPTERS

AHJ ODAS/ Takeuchi Activity of HST/EHEST/AHeST/JHST/ 1,v.0//1/12/2015

© Airbus Helicopters rights reserved

Operators Quantity Distribution per AH Fleet Size

ﬁ French Army
—
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g 1807 Air Methods
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§ Avincis
é‘ 1500 4% Brazilian Army
g i 02014 ™
H 5 German Army
5 E 1200
2 g Spanish Army
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A complete and efficient toolbox for training

In-flight P 4 ‘”””Mm”m
e i IR ™ 4 i

e-learning

Documentation

Ab Initio Training

Type ratings *
onFFS :
or FFMS Type Ra.tl'ng
or specifics
Annual +
checks

Recurrent Training

Procedures or
MMI training

Technician or Pilot cockpit
procedures training

Maintenance O

practical training

— &) AIRBUS
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AH Group Simulator capability

AL —B—DHAHELZBI KL Z—

Arbus Helcopters \
g Academy s

e

HeliSim(252X)
AS365N2, EC155, EC225, AS332L1/12, EC175

Airbus Helicopters Training Academy(F4*Y)
EC135

Airbus Helicopters South East Asia(> > iR—)L)
AS365N2/N3/N3+

ECA3SFID
EC1SFTD

Airbus Helicopters Simulation Center(ZL—7)
EC225

Airbus Helicopters Inc.(7 *) )
AS365N2/NI/N3+

& AIRBUS
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Virtual Cockpit Procedures Trainer EC135/ EC225

*Enhance operational safety

*Optimize simulator sessions

*Unique & innovative software
in helicopter training

30 May 2016

30

*Review emergency procedures
*Associate theoretical & virtual handling
*Practice anywhere & anytime on your PC
*EC145 in progress

“Get VCPT, receive safety & skills”

& AIRBUS
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AHJ Simulator capability

Simulator® 32 & & % & IR B
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Airbus Helicopters
Safety Management System (SMS)

Safety Mangement System (SMS) in-house

« In different stages at different locations,
subsidiaries/affiliates

« AEC participating in FAA Pilot Project for SMS
SMS “Road Show” & workshops
. Latin America, USA, EU, Malaysia, India, etc.

— Action: help small operators and
developing countries

» AH Information Notice released: hazard identification and risk assessment
« Assisted with developing IHST SMS Toolkits

SMS services for customers

« Training

» Audits and consulting

& AIRBUS

1 December 2015 32
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IHST TOOLKIT
IHST.ORG
IHST Toolkits — Developed
b T8l it - Safety resources
oin elicopter .
’ . - IHST Toolkits

Safety Implementation
Team Working Groups

SAFETY
MANAGEMENT

FLIGHT DATA MONITORING
TOOLKIT

& AIRBUS
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EHEST
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EHEST From Analysis to Action

... leading to the development of Action Plans and

safety material

More than 300

SAFETY
CONSIDERATIONS

HELICOPTER
AIRMANSHIP

EHEST
OFF AIRFIELD

EMEST

LANDING SITE OPERATIONS
. m

EHEST

DECISION MAKING
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RISK

NAGEMENT
IN TRAINING

in Helicopter Flight Training

30 May 2016

EGAST )

Using Advanced Navigation
Technology Safely

a——

(TUM) for Maficopter Plsts. imstructors and
T Orgaminations

HELICOPTER
FLIGHT B
INSTRUCTOR B
MANUAL B

EHEST

§
g
g
2000-2005 T
¢ accidents
:  analysed...
g
g
E &7 AIRBUS
30 May 2016 HELICOPTERS
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EHEST Recent Leaflets: HE5-HES
EHEST 5, Bast ) pest o) B
Advantages of Simulators (FSTDS) The Prnciles of Theen and Gver Msnagoment ; ]

for
In Hilly and Mountainous Terrain
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EHEST(Z) Safety Videos
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Video - Degraded Visual Environment and Loss
of control

The EHSAT analysis shows that spatial disorientation is one major cause of accidents. This
video was developed for EHEST by the French ‘Institut pour I'Amélioration de la Sécurité
Aérienne’.

Video - Passenger management

Version for Pilots

from sual Environment
&

S

Helicopter Loss of Control

» B

Degraded Visual Environment & Loss of Control from |ASA Institut.

The video was produced by the IASA Institut.

30 May 2016 ey AT RN =S
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AHDAPPROACH &

Product Safety Features
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AHs Safety Equipment and Systems

Topics under consideration

» Affordable rear and main rotor obstacle detection system

Affordable wire detection system

*+ HTAWS and ACAS improvement (ex: TCAS 2 coupled with AFCS)
Improve situation awareness and/or AFCS to avoid loss of control in case of Inadvertent IMC (

+ White out/ Brown out...)

Enhanced Trajectory management during final approach thanks to new and unique AFCS

modes (Advanced control laws)

GPS automatic guided approaches (including offshore platforms)

New electrical back-up system for single

engines to ease management of autorotation

Enhanced Pilot assistance & situational awareness

to improve pilots’ anticipation capacity

30 May 2016
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New Technical Improvements EC145 T2

Helionix ™ avionics suite

>4

P

4 axis AFCS

- Upgraded Main Gear Box

/ Arriel 2 E Engines with dual channel

State-Of-The-Art Electrical System

30 May 2016

Technical improvements with safety added
value

39

Composite Tail Boom with Stabilizer
Assy

Fenestron® Rotor

Fenestron® Gear Box

Hydraulic Actuator
(duplex)

& AIRBUS
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AHDAPPROACH

AHs Safety Equipment and System

Fenestron® shrouded tail rotor

* Developed by Eurocopter in the 1960s

* New level of helicopter safety on the ground and in the air

* Incorporated on the EC120, EC130, EC135, AS365 and EC155 helicopters
and new in the EC145T2

* Good protection against ground obstacles and foreign object damage
* Increased safety for ground personnel working around the tail boom

* contributes to aerodynamic efficiency with high thrust capability and high
yaw maneuverability, the reduction of turbulence and vortex-shedding

* yaw control impoved for the pilot in cruise

rights reserved
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AHs Safety Equipment and Systems

Examples of contributor to the reduction in operational accident rate:

* Reduced pilot workload

—4-Axis Autopilot (Helionix) EC14512 - Helionix™ Cockpit Panel

—Improved HMI
—Comfort (vibration, noise...)

—AFCS upper modes

Easier failure management

—AFCS

—Dual channel FADEC...

* Improved situation awareness
—Helionix (SVS, EVS...)
—TCAS, EGPWS, NVG...

s &7 AIRBUS
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AHDAPPROACH

Our Responsibility for Safety

30 May 2016 %’? AIRBUS
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AHDAPPROACH

Ongoing Research and Projects

Damage tolerant windscreens
Less expensive rear and main rotor obstacle detection
Less expensive wire detection

Improved situational awareness and/or AFCS to avoid loss of control in case of Inadvertent
IMC ( + White out/Brown out...)

Enhanced Trajectory management during final approach thanks to new and unique AFCS
modes (LGSPD, Advanced control laws)

GPS automatic guided approaches (including offshore platforms)

Automated engine failure recognition and autorotation assistance on single-engine
helicopters

Enhanced survivability (e.g. passenger airbags)

SRR EERERERRRRRERRRRRRREE
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Visit also our Aviation Safety section on AH homepage

http://www.airbushelicopters.com//website/en/ref/Safety 96.html
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IHST Activities

Shigekichi Takeuchi
1. December 2015
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Helicopter Fleet and Accidents in JAPAN

/ Trend of Helicopter Fleet
/ Number of accident according to the model
/ Number and rate of Accidents(Helicopter)
/ Number and rate of Accidents(Fix wing)
/ Status of Operational Stage & Mission related Accidents
/ About 80% of rout causes
Human factor/associated compound factor

&) AIRBUS
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% Economical factor ]
Trend of Helicopter Fleet
| EMAUITS—BRBMIEY (0755 ~2013%)
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Number of accident according to the model

Total number: 1348 accidents(1974-

® Airbus Helicopters rights reserved

2015/09/10)
= About 30% accidents are related helicopter.

(Data:based on report of JTSB)
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Number and rate of Accidents (Helicopter)

Current trend of Accident rate is better than 2005-2010.
« Number of fleet is stable or slowly increasing.
* Operating hour is slowly increasing.
79227hr(2005) =70372hr(2010) =78025hr(2014)
+ Accident rate is reducing now.
8.8 (2005) =5.7(2010)=1.3(2014) or 2.5?(2015)

Accidents(2015.09.14)
Schweizer 269C— 1/ 1person injured
AS332:contact elec. Power transmission line 2 persons death

30 May 2016
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Number and rate of Accidents (Fix wing)
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Status of Operational Stage & Mission related Accidents

70% of accidents were occurred during cruising (Data:Oct.2001-0c¢t.2013)
60% of accidents were occurred during supecial operation
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About 80% of rout causes
Human factor/associated compound factor

Total 70 accidents were investgated and 57 accidents REY =@
were related Human factor. BE1_HL2 ER,4
wHa, ™" i

+ 16 accidents were related Fuman factor only

7,
* 41 accidents were fuman factor and compound 2E,3

factors, such as Environmental factor,machanical e, IREN
factor, orgaizational factor ZE1

BHNER,2

AR, IR,
HMEER,S

= Human factoris key &
» for reducing accident u
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Discussion JHST Activities

/ Japan IHST Progress Notes

/ Requirements for Aviation Safety (Related IHST)
/ Discussion point of JHST Activities

/ Reference 1/2
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Japan IHST Progress Notes

Activities of JHST Activities of MLIT

Oct.2006: Started Transport security /management

system

Introduction of SMS to air transport business

2007 : AHS offered JHS to start IHST activities in Japan

Aug 2008: Established Japan IHST committee

Oct 2008: Mr.Machida attended EHEST Regional Conference Oct 2008: Started Japan Transport Safety Board

April 2009: Translate “Year 2000 Report US JHSAT” into Japanese (B EEES)

April 2009: Visit JCAB & IHST presentation by Mr.Liptak

Sep 2009: Translate “Accident Analysis Process for JHSAT®

Oct 2009: Mr.Mochizuki attended IHSS 2009 Montreal

April 2010: Built up Japan JHSAT and Started accident analysis

Sep 2010: Completed 6 accidents analysis.

Nov 2010: Heli Japan “2010 IHST session in Japan”

Nov 2010: Visit JCAB & IHST presentation by Ms.Gardner

Nov 2011:IHST Liaison Officer in JCAB April 2011: Introduction of SMS to Maintenance
Authorization business

April 2014: Introduction of State’s civil aviation Safety
Program (SSP) fiZE&=E= 7055 4
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Requirements for Aviation Safety

1) IHST (International Helicopter Safety Team) ®D;EE)

- ¢ t=-GAccident Rate ({41075 851) 80%6 Al (20164 H4Z: x120054)= 0% Target
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3) Safety Management Systems (SMS)DEA &iEH

4) BARUVBEERMICLSLEHERLE
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MR S BRSO K
NVG: Pilot# S IR IR Rl (RN ERIRED) . IEEEIRS 25 L. MSAS(GPS/SBAS) FllFHOIFREEH
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Discussion point of JHST Activities
Thinking point

1. Re-start JHST activities

2. Cooperationwith the associated organization
1) Bl 355E%4 (Ministry of Land, Infrastructure, Transport and Tourism, MLIT)
22 5 (Civil Aviation Bureau)
HHEE: T BENZ LRI E MR IR E L HE. HPE)
- B#fZr £ 28 % (Japan Transport Safety Board)
2) JAXA (Japan Aerospace eXploration Agency)
3) TS HIHBAIT. BRTIZEX. B RETE (SBRHISEN\OREENZH)
4) BaEHI{K
- T HEMZESERE S (ALLIAPANAIR TRANSPORTAND SERVICE ASSOCIASION)
- HAAYO92— 2R 35 (Association for Promotion of Helicopter Industry, Japan)
-BFRESX TGS F
5) Relation with JHST,EHEST and AHeST, etc.

30 May 2016 %} AIRBUS
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£#£°E#}11 : Reference 1 |
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( ALL JAPAN AIR TRANSPORT AND SERVICE ASSOCIASION)
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BAEAYIV3—BXRERES

(Association for Promotion of Helicopter Industry, Japan)

IR - X SRS

AY2TF—E AL RE - MWL 0 R
RzBHLEY

AUK—-+~2Es

AYDTE—H RS T ELRILTORHN- T
MHABONDAITL, MOERLELIZAY
K-+ O BE@ - ERIZOVTHEL. it
f?l&ﬂ‘ﬂﬂ%ﬂ%hé&i. DA HE N
HEY
o BRAYAR— OGR4 -2 8 -1
BEITDOVTIRMRL., FO5—AURMIZR
30 May 2016 HMEREBLTOET

FOP=~U ¥R

AYITE—ITLBTULRREZ LS T DR
B-ARITOVT, UAHEORN-IRE
RO, FIE=AYDBRERDTVEET

Doctor -Heli
SHRRE LD F T 9 - A UnEBC
Zhheslik L =T

BEDA)IATS—PRERBILASL LM
BRAISANIIFr—ELT, ML 2E
HEEERATE (MTSAT) ZH ELIz~Y
QTE—DHBRATISOVT, UACHY, %
DHBYMN I OVTHIBBEELTORRE
FE~ASBLTVEET

&) AIRBUS

HELICOPTERS

84

CEETDIAK




KBl = _*

Aviation Engineering Development in
Singapore and Airbus Helicopters Southeast Asia
Leo Joeh

Aviation Engineering Developments in
Singapore and Airbus Helicopters
Southeast Asia

(AHSA)

Sept 2015
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AVIATION ENGINEERING DEVELOPMENT
IN SINGAPORE
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Airbus Helicopters Southeast Asia_Brief Presentation

Aviation Engineering Development in Singapore

Singapore’s aerospace industry has grown at
an average rate of 10 per cent in the last two
decades.

# Singapore is today the most comprehensive
| aerospace Maintenance Repair and Overhaul
o (MRO) hub in‘Asia, accounting for a quarter
share of the region’s MRO output.
= = -7
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Aviation Engineering Development in Singapore

FUTURE READY

singdpdre EDB

The aerospace industry output is forecasted to
be around $$11.6 billion.

The number of people employed in the
aerospace industry stood at over 19,900

90% of the jobs in the industry are skilled jobs
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Aviation Engineering Development in Singapore
Seletar Aerospace Park
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Aviation Engineering Development in Singapore

Seletar Aerospace Park

LS. =
tampines expressway

AIRBUS GROUP

*Airbus Helicopters Southeast Asia
*Airbus Group Innovations (Singapore)
*Airbus Defence and Space Geo
*SATAIR

*Airbus Asia Training Centre

+Airbus Services Asia Pacific

*Vector Aerospace

OTHER MAJOR TENANTS
*Hawker Pacific

+ Jet Aviation

» Fokker Services

+ Singapore Technologies
* CAE

* Rolls Royce

* Bombardier

+ Bell / Cessna

* Pratt & Whitney

* MAJ Aerospace

* Vector Aerospace

& AIRBUS
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AIRBUS HELICOPTERS SOUTHEAST ASIA
(AHSA)
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AHSA/JUS

Airbus Helicopters Southeast Asia
(AHSA)

+ Established in 1977
= JV with ST Aerospace (76% AH + 25% STAE)

e 220 collaborators

(Singapore + Thailand + Taiwan)

. 2014 Turnover : 140 M €

(average 15 a/c per year)

+  Delivered ~ 400 helicopters

« Our services:
— Sales & Commercial Support
—  Customer Support & Services
—  Technical Hub for Asia
— Helicopter Training Services ( including 1 FFS)
— Design & Customization

& AIRBUS
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Maldives v Singapore
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1 5 regional territories serviced by AHSA
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Legend:

. AHSA

/S

- AHSA territories
including “Commercial &

Customer Support” and “_,
“Technical/HUMS &
Support” -

- Additional territories for:

s Technical/HUMS
§ Support
A
5 r
F
o
] o=
=1
o v 4 ~ .
g ® - »
g ° H
— =

Asia (422 Op)

1 type: 311operators
2 types: 76 operators
3 types: 15 operators
4 types: 7 operators

ASIA
Civilian 926 AC 49 %
Parapublic 259 AC 14 %
Military 707 AC 37 %

WORLD-WIDE DATA ERES 2 Pl
§ o B ST W 6 types: 5 operators
3 7 types: 3 operators
2 11 727 In-service helicopters as of 12/31/2014 \
‘;” 87 182 000 Total Cumulated Flight Hours as of 12/31/2014
§ 3217 000 Flight Hours in 2014
I
2 Oceania (248 Op)
5_ 1 type: 196 operators
= OCEANIA 2 types: 35 operators
Civilian 606 AC 84 %
Parapublic 28 AC 4 % 3 types: 10 operators
0 Military 8 AC 12 % 4 types: 4 operators
g 5 types: 2 operators
e 6 types: 1 operator

2014 Growth ~ 4.1% in Asia and Oceania
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Our regional footprint ....

Thailand, Bangko!
(Airbus Helicopters (Thailand)

© Airbus Helicopters rights reserved

1 p
L

Sinpdre - AHSA Headquarter

e Brief/ 1,v.0 / /16/09/2015

‘

Taiwan, Taipei
Branch Office

S AIRBUS

= HELICOPTERS

Sale of New & Pre-owned Airbus Helicopters

full range of aircraft
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Customer Support & S'ei'vice‘sA

= Spare parts management = Airframe Maintenance
 Aircraft-On-Ground (AOG) » Upgrades
» Parts-By-Hour (PBH) « Customizations
« Maintenance, Repair & Overhaul (MRO)

Technical Support & Services
Asia Pacific Hub for Support Engineering (APHSE)
HUMS Technical Support for Asia
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& AIRBUS iy =

HELICOPTERS

Established in 2007

> 300 Pilots & > 500 technicians trained

Pilot Training

Technician Training

Simulator Training — FTD EC120 + FFS AS365

Design & Customization

= Airbus Helicopters Design Organization Approval (Only customer center in Asia)
= Singapore Civil Aviation Authority of Singapore (CAAS) SAR-21 Approved
= Capable of obtaining FAA and EASA Modification Approvals
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Our customers rely on our helicopters
every day in demanding missions and often
hostile environments.

Quality and Safety are therefore — before
anything else — the foundation of their trust
in our company. To deserve and maintain this
trust needs to be our daily ambition.

This is why we are determined and committed to
excellence. Let’s impress our customers with what we

do for them!

Guillaume Faury
CEO Airbus Helicopters

Aviation Safety

= North Asia and South Asia Region Aviation Safety to reduce region’s accident rate
= Chairing AHEST as part of International Helicopter Safety Team Initiative

EHEST () (A

Helicopter Safety Team

® Airbus Helicopters rights reserved

1116/09/2015

Aviation Safety

= North Asia and South Asia Region Aviation Safety to reduce region’s accident rate

» Chairing AHEST as part of International Helicopter Safety Team Initiative
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ASIA AND PACIFIC
HELICOPTER SAFETY TEAM

Overview Briefing

Sept 2015
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SCOPE

 Who we are
« Structure and Key Thrusts

 Future Safety Strategy

ST

‘Asia Pacific
Hellcopter Safety Team

AHEST_Overallbriefing_Sept2015.pptx

ASIA AND PACIFIC HELICOPTERS SAFETY TEAM
Who we are

& AIRBUS

HELICOPTERS

* Founded in late 2013

* First Steering Committee
Meeting in June 2014

Westar Petronas Carigali Airbus Helicopters

Travira Air AISB/CHC Agusta Westland

Chevron Airclaims Bell Helicopters

ENI Australia ~ GISGOC Sikorsky Aircraft L] ST

Helicopter Safety Team
AHEST_Overallbriefing_Sept2015.pptx
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ASIA AND PACIFIC HELICOPTERS SAFETY TEAM
Structure and Key Thrusts

AHEST
[

STEERING COMMITEE
Industry Chair: Leo JEOH (incoming)/ David LEITHNER (outgoing)

Implementation
Safety Analysis Team Safety Implementation Team Measurement Data
Analysis Team

WG1
Outreach to regional operators and regulators

WG2
Regulatory framework, standards, and infrastructure

WG3
SMS/Risk Management

WG4
Flight Training and Operations

- ST
og and Technician Training
y

AHEST_Overallbriefing_Sept2015.pptx

ASIA AND PACIFIC HELICOPTERS SAFETY TEAM
Future Safety Strategy

FORECASTED ACTIVITIES

* On-boarding of State
Members

2015
Begin Outreach
And create Safety Strategy

* Translation of EHEST leaflet
and brochures to local
languages (where required)

¢ Conduct of SMS Roadshows
/ Workshops / Seminars

* Review of actions needed in
Flight Training / Operations
/ MRO / Regulations

ST

Asia Pacific
Helicopter Safety Team

AHEST_Overallbriefing_Sept2015.pptx
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ASIA AND PACIFIC HELICOPTERS SAFETY TEAM
Future Safety Strategy — EHEST Brochure Translation

EHEST HE 1 Training Leaflet — Safety considerations
http://easa.europa.eu/HE1

EHEST HE 2 Training Leaflet — Helicopter airmanship

http://easa.europa.eu/HE2

EHEST HE 3 Training Leaflet — Off airfield landing site operations
http://easa.europa.eu/HE3

EHEST HE 4 Training Leaflet — Decision making

http://easa.europa.eu/HE4

EHEST HE 5 Training Leaflet - Risk Management in Training
http://easa.europa.eu/HES

EHEST HE 6 Training Leaflet - Advantages of simulators in Helicopter Flight Training
http://easa.europa.eu/HE6

The Principles of Threat and Error Mar

Techniques for Helicopter Operations
in Hilly and Mountainous Terrain

(TEM) for Helicopter Pllots, Instructors and
Training Organisations

EHEST SREETY MANAGEMENT TOOLKIT
L= -:*.—-o»«—.- -

] o

=2 Tam> e

ST

‘Asia Pacific
Helicopter Safety Team

AHEST_Overallbriefing_Sept2015.pptx

Thank You

Share the Vision of
An International Community
With Zero Accidents

ST

Asia Pacific
Helicopter Safety Team

AHEST_Overallbriefing_Sept2015.pptx
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RIS 4

Aviation Safety and Current Status of EHST Activities
Airbus Helicopters Klein Matthias

P T A T 8ie

‘‘‘‘ . "~..‘-~.:

5 S . Sow
: “a ‘l‘.‘ln“‘
A A el sl S %
. LY Wiq s D .
PO G i e ORO R OO

. “!..‘\.. ......

0 eresoith, M TR
m‘\“\“!.
:\‘_‘-..‘.\

.. .

. ‘l.‘

.... s

RS

Airbus Helicopters Aviation Safety

AH Japan Operator Conference

Matthias KLEIN — Corporate Aviation Safety Manager
September, 15th 2015, Tokio/Japan

& AIRBUS

HELICOPTERS
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Airbus Helicopters priorities

iello to the H160”

Competitive
Products &
Innovation

.. by working witha very = _ . ... by pursuing our
efficient products\and high level‘of quality and = - dnnovation roadmap and
support & services,_w = safety... enhancing our
worldwide ... ™= @ competitiveness to ensuré
o sustainable development
and growth

© Alain Ernoult / Airbus Helicopters

& AIRBUS

2 HELICOPTERS

© Airbus Helicopters nights reserved
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Aviation Safety Department iyt

Jean-Brice Dumont Gilles Bruniaux Magali Liagre
Research & Development i Aviation Safety - EA Assistant

Thomas Gogel
Aviation Safety Worldwide
Network & AHD - EAW

Michel Soulhiard Matthias Klein
Accident Investigations

& Product Integrity - EAI

Corporate Aviation Safety
Management
& Communication - EAS

Mission:
Consistently with the Airbus Helicopters safety vision of zero accident of AH helicopters, the mission of the
Aviation Safety department is, in partnership with all relevant AH Group functions, to:

+ Further develop AH Group as leader in Aviation Safety,

» Coordinate and support the deployment of the Aviation Safety Management System (SMS) within AH Group,

+ Establish and maintain a global Aviation Safety network (internal and external),

+ Perform Aviation Safety promotion towards external organizations influencing Aviation Safety,

+ Support and Challenge all AH Group organizations for Aviation Safety enhancements going beyond
regulations if needed, especially enhancing continuously the Aviation Safety standards of AH helicopters
(including survivability), of AH support and services and of AH internal activities,

+ Lead the AH Group response in case of AH helicopter accidents. @ AIRBUS
3 HELICOPTERS
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Aviation Safety: Airbus Helicopters’ chief priority

Supporting flight safety for the thousands of women and men around the world who are flying
in our aircraft every day.

Safety by aviation SMS working with our customers to introduce safety management
systems (SMS) as part of our commitment to improving global flight safety and avoiding
accidents.

Safety by training & support to flight operations making significant investments in state-of-
the-art training facilities and programs to provide operators with the tools for safely
operating their aircraft, e.g. Standards Flight Crew Operations Manual (FCOM) and
offering highly realistic mission-based training scenarios.

Safety by maintenance following proper maintenance
practices is a key contributor to supporting helicopter
safety; proposing many solutions to provide customers

with the best maintenance concept, tools and b
documentation; communicating the latest maintenance- _
related information and supporting technicians training. e ]
& AIRBUS
4 HELICOPTERS

© Airbus Helicopters rights reserved
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Aviation Safety : Airbus Helicopters’ chief priority

Technical causes
(engines & STC

Safety by design designing products and equipment meeting or
Maintenance included)

even exceeding the highest safety standards, applying i
continuous technological innovations to improve overall safety  ;p0ut 104, lower 5%
and survivability. Y

Safety by cooperation improving safety industry-wide, we are

fully committed to working closely with authorities, our Operational causes

operators and suppliers, as well as key safety organizations about85s
such as the IHST (and EHEST), HeliOffshore and OGP
Aviation Sub Committee. The company takes a proactive
approach in listening to customers’ requirements in order to e
meet their expectations. 2009
o
2014
l._-_,—!: EHEST @ @ He“UﬁShore Fatal Accident Rate
o e ’ worldwide Offshore
Missions of AH
helicopters
5 @ HELICOPTERS
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§ Fleet Safety Statistics
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& AIRBUS

HELICOPTERS

A global fleet

3,01 O operators

3 85 % of which own less 5 aircraft

: n 192 countres

3,217,000

flight hours logged in 2014

& AIRBUS

HELICOPTERS
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Airbus Helicopters Fleet by Aircraft Family e ornsenie arcan

ECUREUIL SINGLE

EC135/635/H135
EC145/BK117/H145
e Most Accumulated FH
- E s DUPHIN s SURER BUMA AS 332 Bristow

with 42 000 H

36,6% 9.7 % i
6.8% COLIBRI
ECUREUIL TWIN
GAZELLE BO108 f
53%
ALOUETTE 3
ALOUETTE 2
= =
e |
1,6 %
Oldest SA313 0.9%
delivered in 1956 A
& AIRBUS
8 HELICOPTERS
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Operators Quantity Distribution per Fleet Size

ﬂ French Army

1807 Air Methods
1800 o= :
Avincis
1600
e Brazilian Army

52014

1400

1200

E Spanish Army
Metro Aviationi
U.S. Dept of security
™ homeland security

CHC Group ﬁ

1000

Number of operators

800

600

400

200

79
= 5
0 L | —
1 2to4 5to 19 20to 99 >100
Number of aircrafts

& AIRBUS

9 HELICOPTERS
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Accident Definition i.a.w. ICAO Annex 13

“An occurrence associated with the operation of an aircraft which takes place between the time any person boards the aircraft
with the intention of flight until such time as all such persons have disembarked, in which:

a) a person is fatally or seriously injured as a result of:
- being in the aircraft, or
- direct contact with any part of the aircraft, including parts which have become detached from the aircraft, or
- direct exposure to jet blast,

b) the aircraft sustains damage or structural failure which:
- adversely affects the structural strength, performance or flight characteristics of the aircraft, and
- would normally require major repair or replacement of the affected component,

c) the aircraft is missing or is completely inaccessible.”

Both are classified "Accident”

&5 AIRBUS

a0 HELICOPTERS
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AH Fleet: Accidents rate per continent 10 years period (2005-2014)

< Lo

&,

Africa
4,30/ 1,67

Oceania A
3,31/0,69
World Wide (Accident Rate / Fatal Accident Rate) o )
3,04/0,94 = Per 100.900 Flight hours v’
& AIRBUS
1 HELICOPTERS
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AH Fleet: Accidents rate & Fatal accidents rate

3 205 000

3020000 3039000 2 ggfy
2866 000 2869000 & —-

2805000 =

2789000

2562000 . Fleet Activity (FH per year)

;10 years average (2005-2014):
- Accident rate = 3,04
- Fatal accident rate = 0,95

53 3,77
28% )
4o  Rateof Accidents per 100.000 FH
- 276
—— He 2,56

- S8, 0,66

-30%
Rate of Fatal Accidents per 100.000 FH

T T T T T

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

&/ AIRBUS

12 HELICOPTERS
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Fatal Accident Rate

AH Fleet: Accidents rate & Fatal accidents rate per country (zoom)
5 years period (2010-2014)

3,50
Korea South (AR=6,54 ; FAR=6,54)
4 Morocco Russia (AR=8,51 ; FAR=5,67)
Papua New Guinea (AR=6,81 ; FAR=2,73)
3,00 4 Romania
250 @ Turkey
2,00
4 Chile
1,50 b
@ Nigeria Brazil ¢ #Argentina
4 Netherlands @ Italy
1,00 4 Angola 5
Norway ¢ AH Fleet ¢ SN Sealand
Austria ¢ Japan ¢ @ France \ .
$ Ipdia 4 Malaysia
AH 2016 target German 4 SPa
050 Wexico & % @ e T
ndonesia Canada
Denmark and Greenland
0,00 Sweden—¢- ——9—9GC T T 4 Pakistan
0,00 100 ChinaPoland 200 3,00 4,00 5,00 6,00

Accident Rate

& AIRBUS

13 HELICOPTERS
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AH Fleet: Repartition of Accidents by main cause
5 years period (2010-2014)

Technical Engine

0,
Unexplained %% Maintenance Technical Vehicle
2,1% 6,6% 1,7%
Pending
8,1%

Technical/Maintenance

/ \\~
/

i sTC
i 1,7%
§
|
! \
; Of whom 1,2 % of improper Operational
§ application of emergency procedure 78,9%
§
g
- © AIRBUS
i Specific AH Japan Fleet data
B
g
i
é

EAS / Matthias KLEIN/ Aviation Safety / 1,v.0 / /24/07/2015
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Fatal Accident Rate (per 100.000 Flight hours)
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AH Japan Fleet: Accidents rate & Fatal accidents rate
5 years period (2005-2009 Vs 2010-2014)

10 ¥ AH Fleet (05-09) |

# AH Fleet (10-14)

4 AH JAPAN (10-14)

i

/
¢ AH JAPAN (05-09)

8
o

¢ AH 2016 target

00

0 1 2 3
Accident Rate (per 100.000 Flight hours)

& AIRBUS
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Flight hours

AH Japan Fleet: Accidents, Fatal accidents number & flight hours by

aircraf‘t Sub_fami[v 5 years period (2010-2014)
100 000 - = 5

90000

80000 +

70000 ¢

60000 -

50 000

40000 -

30000

20000

10000

v @ e &L &

mmmm Accidents  wwew Fatal accidents == Flight hours

Number of

&5 AIRBUS
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AH Japan Fleet: Repartition of Accidents by main cause
5 years period (2010-2014)

6 accidents
Maintenance; 0

Pending; 0

Technical Vehicle; 1

Technical/Maintenance
STC; 0

Unexplained; 0

Technical
Engine; 0

See next slide for detailed
Operational causes; 5  Operational causes analysis.

—.__/4

Of whom 0 % of improper
application of emergency procedure

& AIRBUS
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© Airbus Helicopters rights reserved

EAS / Matthias KLEIN / Aviation Safety / 1,v.0 / /24/07/2015

AH Japan Fleet: Accident with a Technical cause

Accident #1: Fire occurred in the rear cargo compartment, pilot performed an emergency landing.

Airbus Helicopters issued:
+ The Safety Information Notice (SIN) n°2395-S-00 on December 23, 2011 to remind to the operator the
following rules:

v The Flight Manual (§4 Normal Procedures) states that before starting the helicopter, the pilot must
make sure that transported objects are stowed. In fact, interference with helicopter components (e.g.
wiring) can cause damage to the latter.

v' The transport of flammable/dangerous products in the cabin and/or in the baggage compartment
is the responsibility of the operator who must comply with the operational rules in force in the
operation zone of the helicopter.

+ The Emergency Alert Service Bulletin (EASB) n°05.00.66 on December 22, 2011 asking to operator to check
the integrity of the harness and the power supply unit installation of the optional equipment “Position strobe
lights” or inhibit the position strobe light system.

+ The Alert Service Bulletin (ASB) n°33.00.33 has been issued by Eurocopter on November 20, 2013 to
prevent damage to the wiring and the power supply unit of the optional "position strobe light" equipment, which
are located in the baggage compartment, by installing a protector assembly.

e e i e s

19 HELICOPTERS
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AH Japan Fleet: Repartition of Operational Accidents by secondary
5 years period (2010-2014)
cause 5 accidents

Situation awareness/ _|n training flight; 0
Environment; 0

Third party involved/
Other; 0

Improper application of
emergency procedure;
0

Human factor

Collisions; 1

% additional; 2 [

!

g External load; 2

:

2 &7 AIRBUS
2 HELICOPTERS

§ Product Safety Features

|

d

EAS / Matthias KLEIN/ Aviation Safety / 1,v.0 / /24/07/2015
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Ongoing Research and Projects
(14444444444 2234334244244

+ Affordable rear and main rotor obstacle detection system

+ Affordable wire detection system

* HTAWS and ACAS improvement (ex: TCAS 2 coupled with AFCS)

* Improve situation awareness and/or AFCS to avoid loss of control in case of

Inadvertent IMC (+ White out/ Brown out...)

* Enhanced Trajectory management during final approach thanks to new and unique

AFCS modes (Advanced control laws)

* GPS automatic guided approaches (including offshore platforms)

* New electrical back-up system for single
engines to ease management of autorotation

* Enhanced survivability (e.g. passenger airbags)

Enhanced Pilot assistance & situational awareness 4
to improve pilots’ anticipation capacity

' LELERRRRRRRERE
& AIRBUS

HELICOPTERS
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New Technical Improvements H145

Helionix ™ avionics suite -~ Upgraded Main Gear Box

Arriel 2 E Engines with dual channel
FADEC

Composite Tail Boom with Stabilizer
Assy

4 axis AFCS

State-Of-The-Art Electrical System

Technical improvements with safety added value

23

Fenestron® Rotor
Fenestron® Gear Box

Hydraulic Actuator
(duplex)

& AIRBUS

HELICOPTERS
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AHs Safety Equipment and System

Fenestron® shrouded tail rotor

* Developed by Eurocopter in the 1960s

* New level of helicopter safety on the ground and in the air

* |ncorporated on the H120, H125, H130, H135, AS365N3+ and H155
helicopters and new in the H145/H160

* Good protection against ground obstacles and foreign object damage

© Airbus Helcopters rights reserved

* Increased safety for ground personnel working around the tail boom

* contributes to aerodynamic efficiency with high thrust capability and high
yaw maneuverability, the reduction of turbulence and vortex-shedding

* yaw control impoved for the pilot in cruise

EAS / Matthias KLEIN/ Aviation Safety / 1,v.0 / /24/07/2015

&) AIRBUS
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AHs Safety Equipment and Systems

Examples of contributor to the reduction in operational accident rate:

* Reduced pilot workload

— 4-Axis Autopilot (Helionix)

— Improved HMI H145 - Helionix™ Cockpit Panel

— Comfort (vibration, noise...)
— AFCS upper modes

+ Easier failure management

© Airbus Helicopters rights reserved

- AFCS
— Dual channel FADEC...

* Improved situation awareness
— Helionix (SVS, EVS...)
— TCAS, EGPWS, NVG...

EAS / Matthias KLEIN/ Aviation Safety / 1,v.0 / /24/07/2015
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Industry Safety Initiatives

& AIRBUS
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Participation on Industry Safety Teams

International Helicopter Safety Team (IHST) /
European Helicopter Safety Team (EHEST)
American Helicopter Society (AHS) Technical Safety
Committee

Global Helicopter Flight Data Monitoring (Global
HFDM) Steering Group

Transportation Safety Institute (TSI) — FAA/DOT
National Transportation Safety Board (NTSB)

Training Academy
General Aviation Manufacturers Association (GAMA)

Safety & Accident Investigation Committee

J0000000000000000000000000000007
& AIRBUS
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IHST and AIRBUS Helicopters
A commitment to Safety beyond competition.

Four main improvement areas >,
=K
» Safety Management System (SMS) jeey—
(safety culture and risk management) Ziguavestans @l rmssopemr  @auscocrenr (3 Wanky

in recent year
helicopter safety, generating a negative perception of our Industry with regards to safety which has always
for us.

* Training (all kinds!) e

s greatly with helicopter uses an 4 Spmrsees, mvuudunkafu.

nd all act pe industry’s . We, the
helicopter uﬂ uy-.m all produs «s Inn with
our ytion: acti the
recommended by the International mlknpru Safcty Team (IHST).

* Use of Systems & Technology R A N
with .ouncil for m A bstau: “heG il have 1 Mh MM l
helice rongest me: of prevention. You can
find " IMIHSV ccng )tslhau-xh hthmp( rmake/model and
operation may have unique needs to mwon safety, however, our analysis identified four areas to

—AFCS, NVG, ACAS, HTAWS, etc... S A

1 Safety Management Systems (SMS)
rrrrr ing
) Useo' advanced Systems and Equipment llle
3. Flight Data Monitoring (FOM) Sys

b, Health Monitoring Systems. s

. . 's are available,
pts € Use of Mission-specific equi nlmm' night fying, ana

cockpit and image recorder, HFDM, HUMS Useof Mison specic for g oy a0
profile involves flight i ooetwenh and/or at 4n u«unm Tain, landing in

etc unimproved, unprepared , etc.

! 4. Strict compl program,
The IHST b oduced toolkits to help you with SMS, training and FOM (see the “Safety Resources” tab on
te). A ith a risk assessment tool that we unmmeﬂdy
ml!!h'mn Is not yours.

— Enhance survivability

» Strict adherence to maintenance

procedures &7 AIRBUS
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Airbus Helicopters
Safety Management System (SMS)

Safety Mangement System (SMS) in-house

+ In different stages at different locations,
subsidiaries/affiliates

» AEC participating in FAA Pilot Project for SMS
SMS “Road Show” & workshops
+ Latin America, USA, EU, Malaysia, India, etc.

— Action: help small operators and
developing countries

« AH Information Notice released: hazard identification and risk assessment
+ Assisted with developing IHST SMS Toolkits

SMS services for customers

+ Training

+ Audits and consulting

au0o00000000000000000000000000m
& AIRBUS
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Airbus Helicopters’ Aviation SMS

MANAGEMENT OF SAFETY

Undesirable Event
Loss of control on the situation

UE= all event phases which can lead to an
accident without efficient barriers

Controlled
area Safety principles:

4 / \ \ . TRy P + Remain within safety- controlled

area

« If an UE occurs, react to recover
and to return into controlled area

Safety model:
An accident is
assimilated as a loss
of control on the

situation

+ Mitigation to reduce the
consequences of an accident

Accident/Incident

Source: DEDALE

& AIRBUS
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Airbus Helicopters’ Aviation SMS

MANAGEMENT OF SAFETY '

Time before
event I ‘
Prevention I Safety
: model
I
Proactive :
mode I ;
Occurrence/ E
Weak signal : !
! Undesirable event ; Safety
| : management
E Crisis management
—
Reactive ; ‘
mode E Major event
Recovery action f Event recovery E
Consequences ' :
High Y Y
Uncertainty Certainty
31 < HELICOPTERS
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Concept of managing risks

Prevention Training
Ergonomy
Procedure to open the Windows

Control

Recovery N
!:1 Protection from
outcomes
§ Reduction of
§ consequences s
i
g Source: DEDALE
2 £
8 =) AIRB
@ < HEucopTlg;g
3
i
: Airbus Helicopters® Aviation SMS
Helicopter Flight Data Monitoring (HFDM)
&7 AIRBUS
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Accident Prevention Starts Early...

Based on the Heinrich Pyramid

Current
Intervention
Point

The Accident!!!

HFDM
Intervention

Hundreds near misses,
incidents and events go

unreported...
Unsafe acts & conditions
n © AIRBUS
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Helicopter Flight Data Monitoring (HFDM)

* Not just for incident/accident investigation...
* Training

« Maintenance/troubleshooting

* Operational efficiency

» Digital record of flight

« SAFETY!
+ Comply with recently published FAA rule for HEMS

* More...
You can’ t fix what you don’ t know!

& AIRBUS
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Flight Data Management Solution: Vision 1000

AH Flight Data Management Initiative

= Development of a light-weight, low-cost, minimally intrusive flight data
management system

= Designed to be compatible with both legacy and current production models

= Standard on most new Airbus Helicopters products

Ajoint effort:
& AIRBUS
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Then... Now...
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Vision 1000
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Cockpit imaging and flight data recorder rolled into one
device

Captures critical inertial and positioning data

(e.g. location, attitude)

Cockpit imagery

* Instrument panel

+ Flight controls

* Limited exterior view

Data stored in robust memory module
Weighs only 300 grams (0.66 pounds)

&) AIRBUS
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Vision 1000 — System Components

On-Board Data On-site Flight
Acquisition Data Play Pack

ALERTS FDM
Software

38
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Vision 1000

With Vision 1000

+ Flight instructors can enhance training

+ Operators can proactively improve operational safety by employing HFDM programs

» Operators can save costs
+ Operators can investigate their incidents
+ Contribution to fleet information

+ Accident investigators will have information for the investigation of incidents & accidents

+ Legal protection for CEO and pilots with a safe behaviour.

Improvement of Safety but needs

+ a strong upper management’s support

+ a safety culture including “just culture” within the company!

39

& AIRBUS

HELICOPTERS

119




© Arbus Helicopiers rights reserved

EAS / Matthias KLEIN/ Aviation Safety Management System / 1,v.0 / /24/07/2015

Airbus Helicopters‘ Aviation SMS

Aviation Safety Network world wide

40
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Airbus Helicopters’ Aviation SMS

AVIATION SAFETY NETWORK

|

Vil

Internal Focal Point
External Focal Point

Patrick Abina
| A philippines

Kenji Nogami

[ AHiapan

) [ Alain Folcotini |

pacatpchat |

[ awmaaysa | |

/ \
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Airbus Helicopters’ Aviation SMS

Safety Roadshows : « The Latin America Experience »

2010 Creation of a Safety function in Mexico for Latin America IH

AHMSA has been carrying around 40 Safety roadshows.

2
:
§ In 12 different countries: Mexico, Venezuela, Colombia, Guatemala, Ecuador, Bolivia, Chile,
s Brazil, Dominican Republic, Peru, Costa Rica and Panama
¢ Around 150 companies were reached
2 More than 1200 professionals Pilots, Mechanics, Owners, Managers...
E
¢ = Training attendance has been multiplied by 5 in Latin America over the 2009-2014 period.
§
% .IllllllIlllllllllllllllllllllllllllllllllllllll]
§ 1 Training and Human factors awareness are key to -
g = long term safety improvements .
TP e e I I I I I, m,mmmm I I T ITmmM.
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Result: Evolution of accident rates

hatalZccldentRate Comparison of 2 successive 5 year periods
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4,0 1 1 =2005-2009

2=2010-2014

3,5 1
¥
H
%3,0 1
S
3
§2,5
220
315 AHMSA2 o
E « Mexico 1
2
21,0 4
:
g Mexico 2
205 &
8
30,0 . - - : :
% 0 2 4 6 8 10 12
§ Accident Rate
g =« Accident rate reduced by -60% on AHMSA territory and by -80% in Mexico between S
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A complete and efficient toolbox for training

Documentation

In-flight
Training

Self or
e-learning

Ab Initio Training
N

Type ratings

on FFS .
B 5 Type Rating

or specifics
Annual %
checks

Recurrent Training
Procedures or
MMI training

Technician or Pilot cockpit
procedures training
MaintenancCe
practical trainiitg

&5 AIRBUS
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Airbus Helicopters‘ Aviation SMS

Aviation Safety Partnerships
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45 HELICOPTERS

122




Airbus Helicopters’ Aviation SMS

AH WW Accident and Fatal accident :

2005-2009 vs. 2010-2014

Rate per 100.000 F/H
1,2

Offshore mission

1,05
1,0

2005-2009
period

- 38%

0,8 -

© Airbus Helicoplers nignts reserved

0,65
0,6 -

04 -

0,49

2005-2009
period

0,2 1

0,0 -
Accident Rate
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Fatal Accident Rate
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Airbus Helicopters’ Aviation SMS

Airbus Helicopters Safety Partnership

Together achieving safety excellence

An initiative launched in September 2013 bringing together Airbus Helicopters’ efforts to
implement and improve safety practices and standards in close cooperation with oil and gas

operators, authorities and industry stakeholders

ZERO ACCIDENTS

3 . N
Flight

2 .
Operations

3 i/
N

Maintenance

Configuration

FCOM
Training Standardisation
Pilot Seminar

Maintenance Seminar
Maintenance Mentor
HUMS

Vision 1000
survivability Improvements
Rig’n fly
MTOI

Configuration consistent with FCOM

EAS / Matthias KLEIN/ Aviation Safety / 1,v.0 / /24/07/2015

Consistent approach with CAP1145 and JOR/HeliOffshore & AIRBUS

HELICOPTERS
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Airbus Helicopters’ Aviation SMS

Areas of Focus

We (AH) continually improve our products to reduce Technical accidents.

We recognise that we need to work also much more closely with the Operators to

reduce:

Operational accidents and

Maintenance accidents.

weaknesses in

Accidents

Focus on eliminating

AH EC225 Maturity Programme

Safety Partnership

design and Technical

Focus on reducing
RTB events,
Technical Incidents
and improving
reliability

Bringing together
AH'’s efforts to
implement & improve
safety practices and
standards in close
cooperation with
operators and

industry stakeholders

48

ZERO ACCIDENTS
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Airbus Helicopters’ Aviation SMS

Standards drive safety and efficiency:
Harmonized operating procedures enhance safety

v' Digital automation has improved aircraft performance

and reduced crew workload

v' However, there are multiple possibilities for operating the

automated systems

v More joint work necessary between OEMs and Operators to
optimize the benefit of the helicopters automation

v' Airbus Helicopters has launched a specific Working Group with
Joint Operators Review (then HeliOffshore)

=> The 1st OEM helicopter Operating Manual
in the rotorcraft industry

49
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Airbus Helicopters’ Aviation SMS

Flight Crew Operating Manual (FCOM)  cu, Cnssing

FLM - answers to certification requirements
FCOM - answers to operational needs e

Landing

Onshore

Not just another book, Onshore

it’s a complete mission description:

v' Complements the Flight Manual
v Supports operators in the development of their Operations Manual

v Provides Airbus Helicopters guidance in Standard Operating Procedures:
= Best practice of state-of-the-art modern cockpit
= Focus on automated systems
= Multi Crew Coordination (MCC)

The Operators OM remains the operators’ reference manual for

operating as it is approved by its NAA. @ AIRBUS

HELICOPTERS
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Airbus Helicopters’ Aviation SMS

2 Multipilot workshare for automated system SOP
See the difference e

_— AlRBU s P OPERATING MANUAL Normal Procedures — Take Off Profile
- HEL|COPTEQS 3.1 Normal twin-engine takeoff
<%
HOVER o
h =10 ft % 1"\"
§
3.2 NORMAL TWIN-ENGINE TAKEOFF FROM A CLEAR AREA [T m yo‘
A 2 1 Q
g é/ Certified Procedure ‘O’O—‘ »
V.708S Lvy
HOVER CYCLIC forward. 10 TOP = V1! HY Gradually Accelerateto Vy I s
H= 108 nose down (from Hover| —| [ |orhigher airspeed AR
|atttuce) 2 sec
Aliow acceleration with - Hover at a height of 10 ft
‘." ght climb to V1M1 2/ The transition from hover attitude through a 10° nose-down attitude change
\ [ . e Yy should be completed in about 2 seconds.
I = - Allow the aircraft to accelerate on a slightly climbing path to reach the couple
) 4 (V1, hi) defined in previous paragraph.
!\ﬂsf TBK:W - Adjust the collective pitch if the aircraft begins to descend.
: \ - Maintain a constant nose-down attitude.
Wi - AtV1, modify the fuselage attitude by about 15* to the V. TOSS climbing attitude
= NOTE
10 ft R av Cilmb establsnad When the airspeed reading is beyond the blue mark corresponding to the V.TOSS, the
| . 15'max |ES 200088 Pk, EM Sontems 2 flight can be continued without loss of height, even if an engine fails (if weight data is
ALTA | |PF engeges HOG or ANAV, PM confirms | properly entered and validated on VMS).
andIAS " Complete ALTOP - Adjust power and accelerate gradually to Vy or higher speed if necessary.
Hover chacks :; ::ﬂ’:m gi & AFCS . Retract the landing gear
«—
\ on COLL and CYCLIC B oY e
— - - - & o
e Multi-Pilot SOP o /
- Wi
CATEGORY A TAKEOFF PROFILE
0 vi VTOSS vy S | [ —
[ viy] 25] 30] 40 s0] 60[ 70] o0 ‘Jy/_j. T
bro (m) S
[ hey [ 20] 25| 30] 35] 40 45| \ A ‘ b
NOTE \ d 2001 20n
. . . L SHUTCOWN POIT
Provided the aircraft weight has been entered correctly, when the
airspeed reading is beyond the blue mark corresponding to the 1 T
V.TOSS, the flight can be continued without loss of height, even if an ” i
engine fails. -te -t = -
& AIRBUS
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Airbus Helicopters’ Aviation SMS

- E S-t t.
See the difference mergency Situation

{f’/ AIRBUS FLIGHT CREW OPERATING MANUAL

HELICOPTERS

230 |[HELIDECK - TAKEOFF WITH AN ENGINE FAILURE PC2DLE
Foreword
The procedure used below is taken from the procedure guide for Off: or similar

helideck - PC2 DLE.

Symptoms - 200 ENGINE FAILURE
Procedures
The aircraft is capable of continuing the flight. Aircraft is op: g the exp e time.

As soon as failure is detected: CONTINUE TAKEOFF

= s TO OEI Profiles

B
e s/l Management
[oaras 7 |
/ ! " ‘p;m' oo
‘o [[Lansen Gear v | |HDG or ANAV,
\} |_PM contioms_|
"% T AFCS
15 msa dourm P 5
o ] &
A AR ; management
A3 Accowratos | [0, J F‘W ALT A

\ ey |
= Enowes GA| ' o | tovi
Scorfime GA | 2

asedotd ]

Multi-Pilot
workshare

DOWN.
/ VMS Wesgnt, |
| Radat DH et | Preset ALT A and IAS |
| Parking brake _appbed
Exposure Time vi 3 vy KIAS

V.TOSS

AFCS Recommendations

- Before takeoff, at departure, check VMS weight, preset IAS and ALT A, and check the
displayed calculated V.TOSS (computed by the aircraft), AlRBUS

- At RP apply power then cyclic forward, when deck edge is cleared:
o PF presses GA and PM ensures GA engaged on collective and pitch, HELICOPTERS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Flight Operations

Training Standardisation A— )
=

Despite the best in class autopilot, some of the safety features are not used because they are not known to the
aircrew.

The OEM and the helicopter operators manage their own Approved Training Organisations (ATOs) to provide initial
and recurrent training to aircrew and, over time, the focus and content of the different ATO’s courses diverge as a
result of different in-service experience.

2 5 training centers 2 2 full fiight simulators

] e g
ECAISFFS. -
e o0 3=
= 9 W0FFS ). 3 sczsrrs
PAWLRE L CRT
S
== LSA < Canaes =
Ccrssirs: J o i 3 o ECtIS1ES
l_:" b Malals
o e
9 AT el
o
- .
ans =Sy 1S [
Pt H 3 ) AIRBUS
Training Standardisation ©ARBUS

+ The Training Standardisation initiative aims to minimise operational accidents by ensuring that all ATOs
cover the OEM’s recommended minimum training so that all aircrew know how and when to employ all
(safety) features of the aircraft.

& AIRBUS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Flight Operations

Pre-Flight Check Videos

Preflight Safety Visit - AS350 B3e
\ ; P-T_

[YPUv—

v Actions

Rear Cargo — Closed

Check:
Closed &
Locked

Oil drain
Check:

No oil under
scupper

& AIRBUS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Flight Operations

Helicopter Landing Officers Training ==

Helideck safe operations begin
with appropriate HLO training

= ]
f: > SUPERVISE HELICOPTER LANDING &
DEPARTURE

I~

3 u > SUPERVISE CARGO HANDLING

T ]

Course Duration

_ THEORETICAL & PRACTICAL INSTRUCTION

3Dsys

+ 1optonal Day *

INITIAL
RECURRENT 2Days

&) AIRBUS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Maintenance
Maintenance Mentor

Errors maintaining avionic systems are typically

detectable by the machine

Errors maintaining dynamic systems and flight controls
are more difficult to detect and are more likely to result in
an accident.

Maintenance Mentor
The AH Maintenance Mentor is located in the helicopter operators’ maintenance facilities to:
+ Observe maintenance activities

+ Provide advice and guidance

+ Interpret and explain existing AH maintenance documentation and instructions

+ Actas a conduit through which technical queries can be raised

+ Suggest potential improvements in terms of efficiency or effectiveness

+ Facilitate the sharing of best practice amongst the helicopter operators

Thereby minimising the risk of error

& AIRBUS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Configuration
Vision 1000

Cockpit Voice and Flight Data Recorders (CVFDR) are fitted to all heavy helicopter types.
The FDR is used for:

+Flight Data Monitoring (FDM) to identify behavioural trends and improve training
«Investigate accidents

Light helicopters typically do not have these safety features

Device

Image from Device —

Vision 1000
AH has decided to install, from mid 2015, the Vision 1000
system in all its new aircraft:
+ cockpit mounted,
* ruggedised,
+ inertial and positioning data, ambient acoustic data and
cockpit imagery

&5 AIRBUS
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Airbus Helicopters’ Aviation SMS

Cockpit and Cabin improvements — Improve Survivability
New EC225 cabin layout

This design improves the use of space, maximising leg room and minimising face-
to-face club seating. It also keeps shoulder interference to a minimum and
ensures that there are only two people per emergency exit or emergency escape

Improved window exit and door jettison handles
This sturdier and ergonomic design improves grip during ditching or capsize. Its
high visibility colour/pattern makes it easy to identify and while it is valid on all
windows (including non Type IV windows, it can be easily retrofitted to any SP
windows (including L1, L2, 225)). A prototype for both the window exit and the door
jettison handles have already been designed.

New window exit grab handle
Located beneath windows, it provides a leverage point to jettison or access the
window. The location of the grab handle is dependent on the lay-out of the
configuration. Airbus Helicopters already has a prototype.

New life raft deployment handle
Ensures that the raft can be deployed from all attitudes, including when capsized.
Airbus Helicopters is in the analysis phase of the design.

& AIRBUS
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Airbus Helicopters’ Aviation SMS

Safety Partnership — Configuration
Rig ‘n Fly

Navigation and approach to an offshore installation is one of the most demanding aspects of a crew change
mission:

*Low level of offshore navigation aids
+High level of pilot workload : c{‘*
*Potential for loss of situational awareness / =3 cd

MDA
Rign’ Fly
AH has developed the Rig n’ Fly system which provides: @
+ An automatic, all weather, Instrument Landing System (ILS) type
procedure to within %2 a nautical mile of the installation in any
weather. IAF
+ Automated altitude, airspeed and direction adjustments. \
+ Hands-off approach until the final landing phase. \\ \
& AIRBUS
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You're only one b}lllon
from the rig
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Airbus Helicopters’ Aviation SMS

AH AVIATION SMS:

Summary

Integrated Aviation SMS:

* In all approved organizations, for all flight operations as a corporate
standard,

» Worldwide aviation safety network,

* Interfaces to SMS of customers and operators

* Risk-sharing and lessons-learnt

« Safety by collaboration and teamwork

* Be ambitious for safety!

& AIRBUS
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Visit also our Aviation Safety section on AH homepage

http://www.airbushelicopters.com//website/en/ref/Safety 96.html

& AIRBUS
HELICOPTERS
£
8
|
:
: Matthias.Klein@airbus.com
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EHEST(Z)

From Analysis to Action

https://easa.europa.eu/essi/ehest/main-page/training/

EHEST

© Airbus Helicopters rights reserved

More than 300
2000-2005
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accidents analysed.

... leading to the development of Action Plans and

safety material

OFF AIRF

HELICOPTER
AIRMANSHIP

IRFIELD
LANDING SITE OPERATIONS

EHEST st
DECISION MAKING
e —

1

EHEST (=,

nast o)

Advantages of Simulators (FSTDs)
in elicopter Flight Training

RISK

IGEMENT
IN TRAINING

pert o saasT 5
Opbitions Using Advanced Navigation

Technology Safely
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IHST Toolkits — Developed
by US Joint Helicopter
Safety Implementation
Team Working Groups

SAFETY
M ANAGEMENT

Publication of

A ot M0BJ
U.S. JOINT HELICOPTER SAFETY IMPLEMENTATION TEAM

==

65

IHST.ORG
- Safety resources
- IHST Toolkits
HELICOPTER

FLIGHT DA MONITORING
TOOLKIT
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Data related JHST Activities ‘*
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Data related JHST Activities

Shigekichi Takeuchi
14. September 2015
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Helicopter Fleet and Accidents in JAPAN

/ Trend of Helicopter Fleet
/ Number and rate of Accidents
/ Number of accident according to the model
|/ Status of Operational Stage & Mission related Accidents
/ About 80% of rout causes
Human factor/associated compound factor

& AIRBUS
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Fleet: JCG/ Police/
_ Fire fighting/ disaster

Economical factor ]

Trend of Helicopter Fleet
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Number and rate of Accidents

Current trend of Accident rate is better than 2005-2010.

» Number of fleet is stable or slowly increasing.
» Operating hour is slowly increasing.

79227hr(2005) =70372hr(2010) =78025hr(2014)
» Accident rate is reducing now.

8.8 (2005) =5.7(2010)=1.3(2014) or 2.5?(2015)

Schweizer 269C—1 / 1person injured

2015:accidents
AS332:contact elec. Power transmission line 2 persons death

14 September 2015

Number and Rate of Accidents
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Number of accident according to the model

Total number: 1348 accidents(1974-2015/09/10)

« About 30% accidents are related helicopter.

(Data:based on report of JTSB)

"HBE 6

HENENAY (VEI 74081 0BBE)

« ~y 425 [ ]

uNEE 376

Small A/P,376

"Ty40,23

= RwiE |97

RTM,2

" k%48 164 [ Big AP, 164

XS
‘;/\U

mITHE

ahEE s HERE
Ty4/40 a REE

14 September 2015

& AIRBUS

HELICOPTERS

135




© Airbus Helicopters rights reserved

Org acronym / shigekichi takeuchi data related JHST activities / 1,v.0 / /14/09/2015

Status of Operational Stage & Mission related Accidents

70% of accidents were occurred during cruising (Data:Oct.2001-Oct.2013)
60% of accidents were occurred during supecial operation

[Taxing.1 ]
b @ER, 1. _ME 1

R, 5_' 2\ REWZ3_yamams, 1

a \:’f{ . N (
Bga £
[ DisasterTraining..4 | b U

Bag.transport,13

eﬁb Felly fit.6_Ji8 Photo3 ]
o0 " SRBY,
EE
3 Rtz 3
Chemical spray,3
FFaan, 3
Ve BEWEE, 3

: ;
o016 ], k11, 6 gqggsy. o itReH, « LINVESHGAION3 |
Flight test,2 . Broadcasting.4
& B 85 ¢

EAERPE R 5L #
| No. operational stage | No of several mission |
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About 80% of rout causes
Human factor/associated compound factor

Total 70 accidents were investgated and 57 accidents EiEy =R
were related Human factor. rer e nBEL HL.2 ’Faﬂ.ﬁ_
LT i o '

» 16 accidents were related Fuman factor only

* 41 accidents were fuman factor and compound
factors, such as Environmental factor,machanical
factor, orgaizational factor

UN:URE: 50 1: 5N
HENER,S
NS 20 10

SESEEEEEEEEEEREREREEEE

. ; . RIEM. B8
=« Human factor is key . BE,1
= for reducing accident I
:IIIIIIIIIIIIIIIIIIIII. @12 gm%ﬁwzﬁs“#&
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Discussion JHST Activities

/ Japan IHST Progress Notes

/ Requirements for Aviation Safety (Related IHST)
/ Discussion point of JHST Activities

/ Reference 1/ 2

14 September 2015 8

& AIRBUS

HELICOPTERS

© Airbus Helicopters rights reserved

Org acronym / shigekichi takeuchV data related JHST activities / 1,v.0 / /14/08/2015

Japan IHST Progress Notes

Activities of JHST

2007 :AHS offered JHS to start IHST activities in Japan
Aug 2008: Established Japan IHST committee

Oct 2008: Mr.Machida attended EHEST Regional Conference
April 2009: Translate “Year 2000 Report US JHSAT" into Japanese|
April 2009: Visit JCAB & IHST presentation by Mr.Liptak

Sep 2009: Translate “Accident Analysis Process for JHSAT*
Oct 2009: Mr.Mochizuki attended IHSS 2009 Montreal

April 2010: Built up Japan JHSAT and Started accident analysis
Sep 2010: Completed 6 accidents analysis.

Nov 2010: Heli Japan “2010 IHST session in Japan”

Nov 2010: Visit JCAB & IHST presentation by Ms.Gardner

Nov 2011: IHST Liaison Officer in JCAB

Activities of MLIT
Oct.2006: Started Transport security /management system
Introduction of SMS to air transport business

Oct 2008: Started Japan Transport Safety Board
(EHETLERR)

April 2011: Introduction of SMS to Maintenance
Authorization business

April 2014: Introduction of State’s civil aviation Safety
Program (SSP) fiEXR &7 075 L

14 September 2015
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Requirements for Aviation Safety (Related IHST)

1)IHST (International Helicopter Safety Team) ;& &}

- £ 5H TAccident Rate (#4/1075 B fH) 80%H|Ii8 (20164 B 42 : %f2005% )= 0% Target
cBA—H—D HBERELL TORAASTART

2)Safety Management Systems (SMS)D & A &5E

3) M RUBERM Ik SR 2ERm L
FEMARICL DR EEHMDIER
EHERRICIIREEMNDOXZIE
NVG: PilotfR 5 1% 8 32 it (A ©EXIER) . BEEHED X7 A, MSAS(GPS/SBAS) & RIFRHEH
EGPWS% DiEffi X iRt D

4)OperationZB 2R £EDM £
-RE . EMEEE. BHTEOERFROAETREADORGEED AN DER)
B (U 2aL—8— AVTE) OFERICKIIHD TR OEMREBOEE
- & f&Operation| 2B 50 EHEEDEAZE

5) RITEEA bR LEMIIE
IFREM DRRLMRITYERED XAIF

& AIRBUS
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Discussion point of JHST Activities

Thinking point

1. Re-start JHST activities
2. Cooperation with the associated organization

1) E £ 3Z#4& (Ministry of Land, Infrastructure, Transport and Tourism, MLIT)
-#1.22 /5 (Civil Aviation Bureau)
- B2 % B £ (Japan Transport Safety Board)
2) JAXA (Japan Aerospace eXploration Agency)
3) BEM &
-2 HAMEEEEAS (ALL JAPAN AIR TRANSPORT AND SERVICE ASSOCIASION)
sBAAYDS2—EE{REBZES (Association for Promotion of Helicopter Industry, Japan)
4) Relation with JHST,EHEST and AHeST, etc.

& AIRBUS
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| 5% A ¥ :Reference 1 |

ERFMEBERESS
( ALL JAPAN AIR TRANSPORT AND SERVICE ASSOCIASION)

DR L1

— R iT R 8 =1 ENEAR
8 (WEERD) [— NMEEZ
A — WRERE

HRSEZ

\YaFE-BE-TT— EMEARE
(’%‘E%E%T— BWMEEE

b FRRIEN 2

~~~~~~ P M-S E

— %82

MERBRRERS —T— ¥_H%2 “
L w=srms & AIRBUS

14 September 2015 HELICOPTERS
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| £E# 2 Reference 2|

BEA)IVS—BXRERES

(Association for Promotion of Helicopter Industry, Japan)

AYDTI—EEALIZIRE - RUBEDR AVITI—IEHTLRRAERIL T T DE
REEELFES. F-HMRIOVT, VAL HRORH - BRE
RO EIZ—AVDBEREROTVEFT

Doctor -Heli
SHERE T Fy g - A UniEHe
ZHhEERRC L =T

AT E—BELTRL AL TOR- B BRON)DTI—BRZRRILASE LT
BABLALAICEL. MLEFDBLELIZAY BRAAIFARAMSIFr—ELT. B
R—hOF BE@E-E R OLTHZEL, # #ZEERBIE (MTSAT) 25 AL=AY
2ORH-BREBONDLS. UEBEL QTH—DFJERITISOLT. UBLHAY. £
Hi‘{ﬁﬁ'— A T gﬁ%ﬁ;f;l:vt;’;?:tﬂi&ﬁ&bfﬂ)%ﬁi
Fiz. AEBEANYA—FDE F-3TE-HAE ~BBLTWEFT .
EF IS oL CHML. K5~ E IR % AIRBUS
AEH. FEBMLTVWEY,
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