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Kartenprojektionen — Klassifikation nach Eigenschaften
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Die EASA hat (de iure) selber keine Rechtsetzungskompetenz.
Sie erarbeitet jedoch Regularien, die von der EU erlassen
werden und daher fur alle Mitgliedstaaten verbindlich sind. = EEFTA - M'Yb\'\Qder
° Allgemeine Ziele:
« Einheitliches hohes Niveau der zivilen Flugsicherheit O Aufgaben und Tétigkeitschwerpunkte: aw
" : e : : « Beratung EU-Kommission bei der Ausarbeitung der EU-
Einheitliches hohes Niveau im Umweltschutz Luftfahrigesetzgebung, dimmssiGitakaainm in S
« Einheitliche Regulierungs- und Zertifizierungsverfahren Recht, Entwicklung eigener Richtlinien
zwischen Mitgliedstaaten + Festlegung des rechtlichen Rahmens fiir Fluggesellschaften und
Betriebe der Luftfahrtindustri
» Vereinfachung des EU-Luftverkehrsbinnenmarktes und Zelne © e/rLbu a' " uj;er” ) G bt
. . e ulassung 1zenzierung ertifizierung von lurttra ecnnischen
SChaffung gleicher Wettbewerbsbedingungen Produkten (Flugzeuge, Triebwerke etc.), Luftfahrtunternehmen
« Zusammenarbeit mit anderen internationalen (Airlines & Hersteller), Flugplatzen, Flugpersonal etc.
Luftfahrtorganisationen und Regulierungsbehérden + Anleitung und Kontrolle der Mitgliedstaaten und der Industrie bei
der Umsetzung der Vorschriften
5.6 Bedeutung fiir die Schweiz Zh
0 aw

+ CH nimmt aufgrund des bilateralen Luftverkehrsabkommens ° Ausblick:

mit der EU von 2006 an der EASA teil Die EASA wird ihre K " h in Zukunft it
. | wirda inr m nzen In ZukKunit weiter
« CH hat seither einen Sitz im Verwaltungsrat der EASA, jedoch e SINQIRE DREST Sl R e

mangels EU-Mitgliedschaft kein Stimmrecht ausdehnen und immer weitergehende Regularien
« CH ist dennoch verpflichtet, bestehende und zukiinftige erlassen
Regelungen der EASA zu ibernehmen (indirekt durch « Durch Teilnahme der Schweiz an EASA wird es daher in
spezielles Ubernahmeverfahren bzw. ) i < g o
der Schweiz auch weiterhin zu regelmassigen

« Wenn Verfahren abgeschlossen, haben EASA-Vorschriften in Anderungen der Vorgaben und Normen kommen

der Schweiz Rechtswirkung



© Federal Avchon  Adeiciarrehon
= NAA
° Ao%abczn :

* Die FAA nimmt mit ihren Entscheidungen unmittelbaren Einfluss

* Hauptaufgabe: Festlegung und auf die europaische — und damit auch die schweizerische —
Uberwachung des rechtlichen Rahmens Luftfahrtindustrie. FAA-Zulassungen, -Normen, -Standards,
zur Gewahrleistung eines sicheren und -Beschliisse, -Empfehlungen etc. wurden und werden oftmals
effizienten Flugverkehrs (= im Prinzip auch international ibernommen

wie EASA in Europa) . . .
* Umgekehrt hat auch die EASA Einfluss auf die US-
+ Dazu erlasst sie u.a. die Federal Luftfahrtbranche

Aviation Regulations (FAR), d.h.
Richtlinien, in denen die meisten
Tatigkeiten in der Luftfahrt geregelt
werden

» EASA und FAA bemihen sich daher um gegenseitige
Anerkennung von Verfahren und Regularien. Dennoch besteht
nach wie vor ein hoher Harmonisierungs- und
Abstimmungsbedarf
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) Unmanned Aircraft:
Civilian applications and market volume
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The Industries Where Drones Could Really Take off
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i 1 1 i i 1 School of
Aviation services today School of uture aviation services? 4

s : 'zh'Englneering
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Regulated civil aviation market Regulated civil aviation market

Regulated civil
drones market

Other markets in the EU:

Other markets in the EU:
link to aviation

link to aviation
including civil drones

Engineerin

® az£ Enanecrinfl Airspace users in the (near) future? Zh e

Future aviation operations

Visual Flight Rules (VFR): Zh sencoior [l Visual Flight Rules (VFR): >Z St
Minimum altitude aw " MRidge soaring rules aw =

o = = Hangflugregeln
Mindestflughohen Gber Grund < N
Haisteurs minimales de vol = .a...?- Regles pour le vol de pente
Git ais Motorfugeeug
exconiders comme svion

GroSSERE VERANSTALTONGEN

Joec Sedk = 200 RS Gloae Lomd onch

w600 m2000 Weasee > A0
e S o) = M
=S - . o mere g esss s GISeRan Hng ogen
e s M t; nlmu(r;n altltctljde Lovoein duca phinns on phis dvolubnd o long dome pest.
h2300m m%ﬁs{s’g?z’m above Ground:

60 metres = 200 ft ‘\{.

d = Gendgender Sicherheitsabstand rum Hang.

Ecartement suffisant par rapport & la pente

v

.Ausser wenn dies fir Start und Landung ist oder von der igen Behérd igt wurde, darf ein Flug nach Sichtflugregeln nicht durchgeftihrt werden: d= &\C’\’\d‘z \\'&Cb&\' < Y\OA om \’\O\V\a
1. dber Stadten, anderen dicht Gebieten und im Freien in einer Héhe von weniger als 300 m (1000 ft) iber dem h&chsten Hindemnis innerhalb eines Umkreises von 600 m
(2000 i) um das Luftfahrzeug n=> Om
2. in anderen als in 1 genannten Fallen in einer Hohe von weniger als 150 m (500 ft) iber dem Boden oder Wasser oder 150 m (500 ft) aber dem héchsten Hindernis innerhalb eines Umkreises von 150 m (500 =
ft) um das Luftfahrzeug. "
,Uberholen eines in ungeféhr gleicher Hohe am Hang fli Segelf (3

Begegnung auf ungeféhr gleicher Hohe:
Luftfahrzeug, welches den Hang zu seiner Linken hat, weicht nach rechts aus. Unter- oder uberfliegen verboten.“
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i An Aircraft |
’ An Aircraft ‘
, } | | : ! I 1
Core functions Essential functions | | Auxiliary functions Structure Vehicle Avionic Mission
(airframe) systems Systems Systems
Flight | PPropulsion Crew and passenger Fuselage Landing gear Navigation Sensors
‘c‘?i';?:ﬁ/ land Power generation E?mr::mlann‘n o Wings Flight controls Controls Mission computer
. [ |
ctiilea Information magnagpememg Flaps Propulsion Displays Weapons
descend gontrol L Bad weather avoidance Empennage Fuel system Flight Passive defence
s e Ice protection Control surfaces | |Hydraulics management
Payload transport Navigation R Communications
load / unload Crew and passenger Electrics
storage safety Environmental
control system
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| An Aircraft

[

Structure Vehicle Avionic Mission
(airframe) systems Systems Systems
Fuselage Flight controls Navigation Sensors
Wings Propulsion Controls Mission computer
Flaps Fuel system Displays Weapons
Empennage Hydraulics Flight Passive defence
Control surfaces | |Electrics management
Landing gear Pneumatics Communications

Customer
appeal

Standards and

Strong physical integration
< Information based integration >
I [T

Performance
Economy

Regulations

Payload

L Safely HySems

* Navigation and Spatial Orientation (Avionics System)

System

* Combination of parts, components, facilities, procedures,
personnel, skills... that are connected in an organized way
to perform one or more functions

Function *

* Lowest level of a specific action of a system, equipment,
and flight crew performance on the airplane

(Functional) failure .

* Inability of a system, subsystem or component to perform
a function as intended

Failure condition (FC)

*  Condition with an effect on the aircraft and its occupants ]
caused by one or more failures considering the relevant .
operational and environmental conditions

Single failure

*  Failureof asingle component, part, or element of a
system, includes any set of failures, which cannot be
shown to be independent from each other

Display current altitude

Loss of Altitude Indication
¢ Misleading Altitude Indication

Loss of ALT —e.g. in VMC — All Flight Phases
Misleading ALT indication — e.g. in IMC — Approach/Landing

*  Use of several, independent altimeters and static sources to
prevent this

Classification of | No Safety Effect | <-----Minor------ <-----Major------ | <--Hazardous--> Catastrophic
Failure > >
Conditions
Effect on No effect on Slight reduction Significant Large reduction Normally with
Aeroplane operational in functional reduction in in functional hull loss
capabilities or capabilities or functional capabilities or
safety safety margins capabilities or safety margins
safety margins
Effect on | Inconvenience Physical Physical Serious or fatal Multiple
Occupants discomfort distress, injury to a small fatalities
excluding Flight possibly number of
Crew including passengers or
injuries cabin crew
Effect on Flight No effect on Slight increase Physical Physical Fatalities or
Crew flight crew in workload discomfort or a distress or incapacitation
significant excessive
increase in workload
workload impairs ability to
perform tasks
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Turbojet

zh School of
Engineering
Examples aw

« Junkers JuMo 004 axial flow turbojet
(1943): 2.8 kW/kg

* Pratt & Whitney F135 axial flow
turbojet (2009): 38 kW/kg

o [

TD “m ,QQO A V = velocity Ry —

m = mass flow rate /Core Shaft
Free Stream Vi m /" Fan Shaft

Nozzle

Fan Turbine

Examples

* Pratt & Whitney JT8D turbofan (1963)

* General Electric GE9O turbofan (1990):
52.9 MW at initial climb speed (200
kt), 6 kW/kg

Boeing 777-200LR

Turboprop

otoo P(@P

zh School of
Engineering
Examples aw

* Rolls-Royce RB.53 Dart turboprop
engine (1946): 2.48 kW/kg

* Rolls Royce-Allison AE2100 turboprop
engine (1990): 4 kW/kg

af

= J

Saab 2000
Propfan / Unducted Fan (UDF) ——
azﬁ s

Principle & Prototype

Roplan
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Altitude effects

*The engine will provide less power when

A conventional system, which could be — o
replaced by EHPS, usually consists of a

propeller driven by a piston engine

*Energy is stored inside fuel

*Engine converts fuel flow into mechanical |
power

*Propeller converts mechanical power into
propulsive power

the air provided to it has lower density,
i.e. at higher altitudes and higher
temperatures (hot-and-high conditions).
*In order to provide enough air for the
combustion process, turbochargers are

usually needed at higher altitudes.
*Also air flow is needed for cooling

PVEES one OC tOXe. PTos 4o convech energy feleasad from (oel
Dcdkery — eleckfic propidien ayskemn  medhancal encrsy

Compared to a conventional propulsion system
with a piston engine, a battery-electric propulsion
system has the following advantages and
disadvantages

Efficiency

*Very high efficiency of battery, power electronics
and motor

+Around 90% efficiency from battery to propeller
shaft, compared to around 30% for piston engines

*Propeller efficiency most important for overall
efficiency of propulsion system

+Even better efficiencies of motor and power
electronics relevant for cooling, not so much for
propulsion efficiency (98 instead of 96% is not
much of a difference, but 2% losses is half of 4%)

G\QQ%\C\W Qoreck 0 Pedietics, 4o
O o Lol 9O 2eo- emiEvions

AR O \Pro\po\tg\@n

Conventional: Multi-engine aircraft ¢

+ Due to increased safety, multi-engine aircraft are used for
commercial aviation. In case of an engine failure, the
remaining engine(s) have to be able to produce enough
thrust for climb with a reduced climb rate with the failed
engine producing additional drag.

*The system has to be sized accordingly, i.e. with 1 of 2
engines operating for twin-engine aircraft, or 3 of 4 engines.
Due to increased maintenance effort and complexity, only
few aircraft have more than two engines.

«+ Since the performance of twin-engine aircraft is poor after
an engine failure and the probability of such an event is
higher compared to a single engine aircraft, the historical
accident rates are only somewhat lower.

* Nonetheless, multi-engine aircraft also offer better
performance due to increased propeller area.
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Mass

*The overall system can be relatively light-weight
for «zero range»

*Thanks to the high efficiency, only a third of the
energy is required

*But batteries still have a much lower energy
density compared to fuel and will be prohibitively
heavy even at medium ranges

«Suitable for short range/endurance applications,
such as certain UAV, UAM, aerobatics aircraft, self-
launching sailplanes

1
Complexity [
The system is less complex mechanically, there are '
only few moving parts. But espcially due to the |
battery it consists of many components and can be

complex in terms of safety and system design. 1
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*Combination of conventional propulsion with

electric propulsion
*Power is generated by a piston, turbofan, -

prop, or -shaft engine :a ' o ' _ﬂ;l ' I;'._"::
*Generator converts this into electric energy m Y =lils-
*One or more electric motor(s) provide power

for the propeller(s)
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*Series: Fuel cell (or other power source)

powers electric motor. Battery can add I!_!'. @ . .
=

(discharge) or subtract (charge) power to the
balance, dependent on requirement

*Parallel: Engine and electric motor are —
mechanically connected COMBINCH G

*Series-parallel: Engine, electric motor, and

— -
generator are mechanically connected a’ @.?” —
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Primary function
* Provide thrust

Secondary functions
» Drive generators to provide electrical power

* Drive pumps to provide hydraulic power
* Turbine engines can provide bleed air to
* power the ECS (environmental control system)

* pressurise the cabin
* prevent ice formation on aircraft surfaces

ELECTRICAL POWER,
Mixing _ AVIONICS
Air Plenum| = &CABIN
Conditioning |-Cold
Unit
v N7
i
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. Critical condition Warning  Immediate action required
Amber Abnormal condition Caution Immediate attention required
. Normal condition

* Other colors  Status or reminders

toncion: {re  exhin oshig  sysheen
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Examples:

Primary and secondary flight control actuation

Landing gear extension and retraction

Landing gear doors operation - R
Wheel braking _— U\OQ@C\'\)(
Nosewheel steering

Door operation

Loading ramp operation

Passenger stair operation

In-flight refuelling probe extension

Canopy actuation

L) Pnewmcéé\c fp\) Hemd :  smilcc © HydegY\QS Tor Ly Qe
C compress\de)

pv‘\mcc\, fonchicn: revde tead cio i Ny Plessate

and W fern@RehiXQ from Asfting  engine. e T Gler IyTtemy

Examples:

Air conditioning and cabin pressurisation

Cargo compartment heating

Ice protection . .
Turbine engine starting _—) u\oe,(:g\c,‘r\\—
Windscreen de-mist and rain dispersal

Pressurisation of hydraulic oil reservoirs, fuel tanks,

water tanks

Power generation by compressed air turbines

* Actuation

L Eauronmental Comrol Syrem

Pronoy foncken: provude  2ade  andl cemlorcdle  enuirenment
10 e and paylead
Ideal parameters: —
Atmospheric pressure higher than 750 mb; \)\OQ( 5\(;\(\\—
Temperature between 18 and 23°C; /"')
Relative humidity between 20 and 70%;
CO2 volume concentration below 0.5%;
CO volume concentration below 0.005%;

03 volume concentration below 0.25 parts
per million
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-mv v
) , ) I + Aircraft Dispatch An Aircratt s ready for operation => it can be “dispatched”
A Airworthiness Directives Life Limited Part
Association of Et an Airlines Lufttiichtigkeits Anweisung & : i 3 z 7
A OO S VTOREATL AN N:'v,m:f,,‘.,‘,i.‘,m :,“,r,‘:f(m:":z, +  Airworthiness Directive A directive from the authority (for instance EASA or FAA) to perform a specific task m
Maintenance Error Decision Aid within a given Smeframe
Airworthiness Limitation Item Minimum Equipment List
Acceptable Means of Compliance Master Minimum Equipment List « AMC Acceptable Means of Compliance (EASA) => guidance on how the law can be fulfilled O '\
Alternative Means of Compli i Organisati \O‘ ' C
Aircraft Maintenance Program position - AMOC Alternative Means of Compliance (approval request towards local authorithy) =>
Air Operators Certificate MP Maintenance Program i e o ke s aliow Eonbies o i ot law
Aircraft on Ground MPD  Maintenance Planning Document 4 atd
Airworthiness Review Certificate MRB Maintenance Review Board
Air Transport Association MRBR Maintenance Review Board + AOG Aircraft on Ground => not able to fly due to technical problem
B Bundesamt fiir Zivilluftfahrt Report
c Continuing Airworthiness MRO  Maintenance Repair & Overhaul . CAME Master Manual (Bible) for all EASA Part-M related contents. Basis Manual for CAMO
Civil Aviation Authori Organisation (EASA Part-M Subpart G) approval certificate.
CAM  Continuing Airworthin MSG Maintenance Steering Group
Management ‘ N NAA Na Aviation Authorities . CRS Certificate to release the o C with the
CAMO  Continuing Airworthiness NP Nominated Person signature of an appropriately licenced mechanic
Management Organisation NPA Notice of Proposed Amendment
GAME - Gontinuing Altwiorthiness NPCA  -Nominated berson for + ETOPS Related to twin engine operated aircraft. Approval typically given for 180 minutes =>
Management Exposition Continuing Airworthiness Crow must ahways be able to land the aircraft within 180 minules on &n appropriate
cpL Configuration Deviation List NPCT  Nominated Person for Crew f
irport (aff the i lan)
CMR  Certification Maintenance Training e (atfecis the fight plar)
Requirement NPFO  Nominated Person for Flight
CofA  Certificate of Airworthiness Operations - OEM Original Equipment Manufacturer / TC Holder (Airbus, Boeing, aw
CofR  Certificat of Registration i Nomiated Person for Ground Cessna, etc.)
CRS Certificate of Release to Service Operations
D DD Deferred Defect NoC Network Operations Center - DOA EASA approved Design Organisations developing equipment, parts, material
DOA  Design Organisation Approval (former ELS => Einsatzlcitstelle) adequate to the OEMs covered e.g. with a STC (if major change)
(EASA Part-21 related) 0 OEM Original Equipment
E Department of Transportation Manufacturer
European Aviation Safety Agency P PFC i « LLP A part where the life is limited. After limit reached => part to be scrapped
European Commission PIC
ECAC European Civil Aviation PIREP P o + MEL/CDL Minimum Equipment required to dispatch the aircraft. Located in each
?unlurr\u;m:u s S SAFA bnfcly(/\sscsxmcnl of Foreign single aircraft
EMS Event Measurement System Aircraft
ETOPS Extended Range Operation with SASA  Safety Assessment of Swiss + MMEL Master MEL published by TC holder (aircraft manufacturer). Airline is not allowed to
Two-Engine Airoplanes Aircraft operate according this manual
F FAA Federal Aviation Administration SB Service Bulletin
FOCA  Federal Office for Civil Aviation SMS Safety Management System _—
IATA International Airline Transport S Safety Performance Indicator + MEDA Investigation basic for human factor related occurrences
Association Supplement Type Certificate
1 ICAO International Civil Aviation Schwe sche « MOE Master Manual (Bible) for all EASA Part-145 related contents. Basis Manual for
Organization Unfalluntersuchungsstelle Part-145 approval certificate.
10SA IATA Operational Safety Audit T TC Type Certif e
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With Airbus Europe began to catch
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L:Q V\OL/D) E P market in the late seventies and
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recent Airbus take over of the [ \[ (_
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42,430 new deliveries between 2024 and 2043
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Fleet in service .
end- 2023 24,260 aircraft

Fleet in service 48,230 et
end- 2043

New deliveries 2024-2043 42,430 aircraft
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A. Accraft mantenance @ roles and tespendioities

Simplified view on EASA Part-M / -CAMO & Part-145 ...

sQ\ Uz 2

zh
aw

= - a 5 Yo 2ecd fizicven
vavner, Operator, Airline, CAMO . :'MRO. Garage 7"3 MW’L o
e die CAMO CarcHhon RN e Seniy enainacinach
wan 2ol o \n CAME Monitor all Declaring requested work as wosrda
Aoy CAME maintenance activities porfomsdi(CRs)
L :.h‘ O:Ne o DG A S Aoy
Ensure sustainable < leitebe

continuing airworthiness

Declare aircraft — <0 Perform requested work
A & des B
L L e e WNepg

Ensure enough
hangar space
“ gar sp

Negotiate & establish

— Ve

contracts for s ) e WnGrasirubior
maintenance activities v ";ﬁ‘% Tegaftesn  LWSnen | ey b':»eu
Ensure enough
B Frr o
Support airine to achi et
Keep high technical standard Upportelning to achieve
based on Reliability data smacthiand safeioperaion
(—) Qlec \\ Sec
Necny
Key Differences 1@
. . e | .
Aspect Part-M/CAMO [ Part-145 . | .
L art-MICAMO. sk & CAMO:  Continviney Arwodniness
. Focus Airworthiness management and Physical maintenance and repair . .
‘. oversight. tasks. T \%0((\0\%@(‘(\ e(‘\k— O(ng\n‘ %0\_“ Ons
iviti Actual repair, inspections, and
and inspections. component servicing.
i i Mail d ir stations. " .
Organizations Aircraft} and and repair stations. ; L} \r\_\ ( o) d\o 0\ \ﬂ ZOZO _\ O
companies. CQ
Personnel Focus on quires certified icians (Part- 4‘ \‘QP\C\CQ. Q\ﬂd (el "\ O\l N &= Pst O(‘(
Requirements 66). [
Scope Ensuring aircraft remains airworthy. Performing maintenance to ensure. (PO\P* T M
airworthiness.
CAMOs and CAOs perform a range of tasks, including
developing maintenance programmes for aircraft, and
organising and coordinating necessary modifications, repairs
Summary ; and maintenance work. Their other activities include carrying
hiness to ensu { out technical inspections of aircraft (if they possess the
‘:E appropriate authorisation) and managing technical records of

aircraft. They may also provide private-sector services to aircraft
holders.
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(O ik To cer Arlie [IIREIIE——  AOC a“h'
Nerting: lolkradarecian (EASA Air Operations / EASA Air Crews / . R
JQA\& EASA Part-M / Part-CAMO) \
Snn enes MdC (Typloally Altins GEO o7 CO0) CA\\\O \b%. F‘\QA \)m

ASC = weigr e olimedue \Jeror\f\—w;o‘a A% - NPC«AV — CLAO
1O den Caatien gec
Ro (512 oab Safety Manager

Compliance Monitoring

Manager

fepotS—o—NOCL
r==T === SECNCAY, A . ;

O i‘g‘ﬁ‘h&ﬁ PO% Calics Al Ohonaole

G AV gy I NRiight Operations N re Traiming Reround Operations e, A S vQC:C oy~
| (NPCA) | (NPFO) (NPCT) (NPGO) m 7
st o —— b oA Rness and  @osies
Ragoehicko Qo wsarton
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The CAMO ensures the

sustainable continuing

airworthiness of the managed .
reese NP meodedory  pesirion Wil e CAMO

« monitoring...

Flight

Operations
Engineering

+ investigating / improving... VQBPOQD\le —(C)r @5\)\"\(—\@ a\ ‘\C\bL\S
e - cie  pedormed In complicnae
+ managing... -
ey QT - accomplishingimplementing &0\‘\\'\ YQ&Q\CC\CDW\’ 5\@&6@&‘&3

* negotiating...

Flight =
Operations Alrcraft
Standards Documentation|
&Data
Engineering

P pe—— B

S locds or sopzrvizes e (AHO-Team

Regulation EASA Part-M.A.301 defines the continuing airworthiness tasks 40

that ensure the aircraft continuing airworthiness and the serviceability of a“ hd CA MO @&\ e %

operational and emergency equi ment
p gency q P L -
Sl — é«.\awﬂ:\? b; lerntusodey) N
Hanencace. = uwied clar Gon
o EERGHF Loc N Neranh L
Soutmed 2 Mesuds SelS a

(e fota ek an Qgyranm
spadmcen Ay

Defect
rectification
(MEL / CDL if existing)

Pre-Flight
Inspection

Maintenance
Program

Ensure CRS Analysis of
(CRS given by Part-145 Maint Prog
Organization) effectiveness

Mandatory
Requirements

Mass & Maintenance
Balance to Check
operator Flights

Modification &
Repair

Q Bxade e dbgededa wssdden

WSS

Responsibilities of an NPCA
Srmphoerat i SO h C ENSSrES Sotcanald \ Loosth.
« Ensures sustainable continuing airworthiness of the fleet e D\Q < Qr d
» Maintenance has been performed according the approved maintenance program O g\ ‘\\—Q -Q\ (o4 Q/\'
» All EASA & FOCA requirements have been fulfilled (incl. AD:s‘, mangatow Mo\ds regulations, etc.) . @\S O (QSD o— CDPQ(C\A"\Q(\ u \A\h
> Operation in accordance with th T, 2 e o e T S \-
peration In accoraance wi e curren - & - = . . A\)\h OP\A\QS

» Contracts are in place and fulfilled (Line- and Base Maint. incl. Engines & APU contracts)

» Training completion is performed and monitored (incl. Pilots PFC training)

s s 0 gk e R ©oanvolhemnent o seting A
+ Ensures co-operation with Authorities (interface to all EASA Part-M related issues) ‘\' . .
e carcsakt S\andarech

* Involvement in setting the technical aircraft standard

» Involvement in decision making process about implementation or non-implementation of new Modifications .

COMMMNCCAON (- OANNONBD
Ve Tedhdcc) € Opzehon.

+ Communication co-ordination between Technical & Operational Division B\\S\E'\GT\

> Reliability Targets (ATA Chapter rate, MEL rate, Dispatch Reliability rate, etc.)
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Airline Maintenance contract setup options
Sub-contracting of CAMO tasks

SR Technics €

(> Asstion

Any approved
CAMO

Contracting of CAMO
tasks NOT ALLOWED*

*) unless in a business group setup

Sub-contracting (Part-M Tasks)

In order to retain ultimate A \
responsibility the operator -2 %2
(airline) should limitsub-  \ ~\ 5
contracted tasks to following - =
activitites:
» Airworthiness directive

analysis and planning
~ sewvice bulletin analysis
» planning of maintenance

zh
aw

L&Y SWISS

Eledelweiss air

helvetic

airways

Part-CAMO
approved (CAMO)

(Part-CAMO)

~ reliability monitoring, engine

health monitoring

»~ maintenance programme
development and
amendments

» any other activities which do
not limit the operators
responsibilities as agreed by
the competent authority.

L ctes Leon sdo- conedad Gec andfare~ CANQ
weden

>

Eurther sub-
contracting
NOT ALLOWED!

S~ 0 cotoaiyy i ggeiessen

Conie SR of Pork— A4S Hcahs

Airline Maintenance contract setup options
Contracting of Part-145 tasks

SR Technics €
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HAECO

AIRFRANCE KL M

Any approved
MRO (Part-145)
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Contracting (Part-145 Tasks)
MQO - Veceniwond] Line Stations SomA
£3¢ e, Modh. (Outstations)

SIswiss

Bledelweiss air

helveltic

Part CAMO
approved (CAMO)
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Option 1 (Operator/Airline with no maint contract needed)

L'7 BXOY Wommk oo Voo

Operator / Airline A

Part CAMO approved (CAMO)

- Enough CAMO staff to comply with Part-M
- Part-145 approved with all capabilities for aircraft, engine and APU maintenance
- Part-145 approved with all capabilities for component maintenance
- Part-66 approved

- Part-147 approved

SR Technics €

4

4

W
Y

HAECO

AIRFRANCE KLM
ey

Any approved
MRO (Part-145)

Option 3 (Operator/Airline with no capabilities)

AIRFRANCE KL M
S —

Maint.

SR Technics €
.
" 4 1. CAMO Tasks
HAECO” 4

Contracting of all Part-145 Tasks

G iy
’},Avmhon 1. Airoraft Line- & Base
(7 CAMO

I

2. Engine Overhaul
Any approved 3. APU Overhaul
MRO (Part-145) & 4. Component Maint.
CAMO (Part-M)

Contracting of some
Part-145 Tasks

1. Aircraft Base Maint.
(C-Check, HMV)

2. Engine Overhaul

3. APU Overhaul

4. Component Maint.

, Wake Fletleagrdose

TN oW X e
Ven cutpen  cwsgelihng

Operator / Airline C

Part CAMO approved (CAMO)

=

Option 2 (Operator/Airline with some capabilities)

e egene (ARS

- Part-147 approved

Operator / Airline B

Part CAMO approved (CAMO)

- Enough CAMO staff to comply with Part-M

- Part-145 approved with Aircraft Line maint.
capability

- Part-66 approved
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Lsmieck
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Roles to proreck:
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Basic Regulation (EU 2018/1139)
field of civil aviati a European Union Aviation Safety Agency

EASA  rtoyolchon  ardmiedore omsania e
for  circoortniness

— Design & Certification Airline Operation Maintenance
Initial Airworthiness EASA Part-AIR OPS EASA Part-145

- EASAPart21 | -

ICAO Annexes and Documents Corcaton
N — EASA Part-M
Base for the Annexes and Docs is the kg teo s 4, (contracted)
1944 Convention of Chicago - referred / S :‘ 5 oSt
to as Doc 7300. < o %
Annexes: 2) n\CN oS CX\ < ~
o s wenN \S Continuing Airworthiness

A1: Personnel Licensing (Regulations of CAMO, Maint, Training, Cert. Staff)

A2: Rules of the Air

A3: Meteo Service for Int. Aviation
A4: Aeronautical Charts

A5: Units of Measurements (A/G)

A6: Operation of Aircraft == = = i i : ;i - i
AT: Registration Marks - Continuing Airworthiness Reg 1321/2014 (covering continuing airworthiness of aircraft and aeronautical L_
A8: Airworthiness of Aircraft products, parts and appliances, and on the approval of organisations and personnel involved in these tasks) D \
A9: Faciltation Gosp\\gﬂc)\\b
A10:Aeronautical Telecomunication = ANNEX |:  PART-M (Continuing Airworthiness Requirements)
A11:Air Traffic Services (V=2 )
A12:Search and Rescue = ANNEX Il:  PART-145 (Maintenance Organisation Approvals)
A13:Accident/Incident Investigation
Al4:Aerodromes 2 ANNEX Ill: PART-66 (Certifying Staff)
A15:Aeronautical Info Services
ﬁlgfgg‘g:;‘y“‘e"‘a' FEEHED 2 ANNEX IV: PART-147 (Training Organisation Requirements)
A18:Safe Tr rt of DG by Ai — .
A19:sgf:tyrha/|2?g:;e:1ent e = ANNEX Vc: PART-CAMO (Continuing Airworthiness Organisation Requirements)
Force of Authorities —~ 1

- The local Authority gives the approvals on several manuals, processes, organisational setup, etc. Without

this approvals, no aircraft certificates, no Part CAMO cetrtificate, no Part-145 certificate, no AOC! T j \ (\ g \OZQCQ OQ QLJ—\\{\O ( \,\. \Q 5

- The local Authority can revoke any of the above mentioned certificates at any time if based on respective
circumstances. = Consequences: Fleet on ground!

- Arespective view out of an airfine perspective should be existing in order to have success in a good co-
orperation with the authorities (transparency, honesty, open communication, etc.).

= [X

FINDINGS!! FINDINGS!! - - N
NOBODY LIKES FINDINGS... Qo\r Voergdny
..BUT...
FINDINGS WILL HELP TO IMPROVE THE SYSTEM!

Tool for the surveillance of operators which monitors technical and operational safety compliance through ramp
inspections (“on-the-spot assessments”) on their aircraft. The programme is categorized as follows:
Tt NG e, R % Her o

T\ Romp  \nsPeckon

P r q. . + Domestic
( | m . member states registered aircraft
« follows Article 4 « follows Article 4
of EASA Air Ops. of EASA Air Ops
(EU 965/2012) (EU 965/2012)

Participa
States

Results are entered in a centralized database (managed by EASA)

Inspections carried out in accordance with standardized procedures. @
and the competent authority is informed about the results.

« Serious and repeated safety deficiencies can ultimately lead to a listing on the EU Air Safety List, which can
result in severe restrictions or in the worst case scenario a ban on using European airspace.
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Maintenance Training

Maintenance of modern aircraft requires a certain set of aw
skills and knowledge. In order to obtain a maintenance
(EASA Part-66) licence certain training and experience Part 147 Certified

requirements need to be fulfilled.
. Training Organisation

., Ardning & adocalion
Qor @ngiﬂ@ﬁb

Requirements for training organisations are covered within
EASA Part-147. ke, Onyisk

Wemnany aok oper.

Basic Training for a Part-66 Licence is divided into
seventeen different modules covering relevant topics from
mathematics and physics to basic aircraft systems and
maintenance practices.

Also, human factors is part of the basic training.
Safety
Type Training is a detailed system training on a specific 2
aircraft type. Q\
S\des2a0- Quali
uality
delen
Standards

/’ QQSwQ:\dC5

Maintenance License Categories

s P s
66.A.3 Licence categories - Extract \, /
Aircraft maintenance licences include the following
categories and, where applicable, subcategories and
system ratings:
g g EASA
(a) Category A, divided into the following
subcategories:
— A1 Aeroplanes Turbine;
— A2 Aeroplanes Piston;

European Aviation Safety Agency

— A3 Helicopters Turbine; EASA PART-66
— A4 Helicopters Piston. Aircraft Maintenance Licence
(b) Category B1, divided into the following
subcategories:

— B1.1 Aeroplanes Turbine

— B1.2 Aeroplanes Piston \’
— B1.3 Helicopters Turbine 66.A.15 Eligibility \/

— B1.4 Helicopters Piston

An applicant for an aircraft maintenance licence shall be at least 18
(c) Category B2 years of age.
The B2 licence is applicable to all aircraft.

(---)
© .(r; :t eg olry c . o : 145.A.35(l) Personal requirements
hel‘iacgptlgwe e S The minimum age for certifying staff and support staff is 21 years.

CAMO Training

Dependent on duties not only maintenance staff but also CAMO Staff must fulfil certain
training requirements. These requirements will be subject to authority approval and must be
described in the Continuing Airworthiness Management Exposition (CAME).

Training for CAMO Staff may include:

Safety Management System Training

. e lean
- Procedure Training g ocm osusec

WA Hh duwoend EndeH

- EWIS Training

Fuel Tank Safety / CDCCL Training

- Auviation Legislation Training
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Liquid oxygen, 20,400 gallons
Fueled weight of stage: 265,000 pounds

SECOND STAGE

Power: Five J-2 engines with a combined
thrust of 1,000,000 pounds

Propellants: Liquid hydrogen, 267,700
gallons

Liquid oxygen, 87,400 galions

Fueled weight of stage: 1,064,000 pounds

FIRST STAGE
Power: Five F~1 engines with combined
thrust of 7.5 million pounds

Propellants: RP-1 kerosene, 214,200
gallons

Liquid oxygen 346,400 gallons

Fueled weight of stage: 5,028,000 pounds
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Summary of Reasons for Using Pressure in Aviation

2. Standardized Reference for Global Operations BEedNiiiy
i : Reason i -
By using p! instead of true altitude, aviation operations become f : Explanation A 4
standardized worldwide. This helps to: Predictable decrease with Pressure decreases in a known, predictable manner with altitude.
altitude
« Ensure that aircraft flying at the same flight level (FL) maintain consistent vertical -
> Global standardization Flight levels (FLs) based on pressure provide consistency
i of local presst
worldwide.
« simplify flight planning and ATC coordination across different regions with varying Ease of measurement Pressure sensors (altimeters) are reliable and simple to use.
weather conditions. Uniform vertical separation Pressure ensures that aircraft at the same flight level are safely
« Flight Levels (FL): At high altitudes, aircraft use flight levels based on pressure altitude separated.
(referenced to 1013.25 hPa), not their true altitude. This simplifies air traffic control in busy Simple transition between Clear transition from QNH (local pressure) to standard pressure at
airspace since all aircraft flying at the same flight level are at the same pressure altitude, altimeter settings high altitudes. |
regardless of actual weather or local air pressure. Minimizes the effects of Pressure-based altitude is less sensitive to temperature changes ||
temperature compared to true altitude. %!i
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QNH = 1020 hPa QNH = 10132 hPa __ QNH = 1003 hPa
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TRANSITION LAYER

Above the transitio
Itimeter is set to |

n layer the

WPilotTrain &S cuice conditions
Woifies o asonity Altitude Transition Layer —
~ YL
‘o COJ’? Ae \/ Before transition layer, and local QNH or, if not available, area QNH QN E
Height of the transition layer o2 Jpe i s i 1
can vary from country to s ; S b Trensitionlevel
v ransition Layer \
country and (in most cases) ol » Transition altitude
. Set area QNH just prior to top of climb b4
depends on the atmospheric S T — s
Condltlons 5000t /\' Altltu%e;:" opera:nonson gpii: s L @N\-\' "?Q\
, or area forecast )
' / s N AW
U

transition level: FL130-> QNH < 963 hPa

FL125- QNH < 980 hPa but = 963 hPa
FL120- QNH < 997 hPa but = 980hPa
FL115- QNH < 1013.2 hPa but = 997hPa
FL110- QNH = 1013.2 hPa

Set local QNH if known, otherwise aerodrome elevation

Practice your knowledge on www.PilotTrain.com.au
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Main components of dry air R .
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L co 0.1 ppm H,S 0.2 ppb (Schwefelwasserstoff) P
K.Monox. " : .
| ¥ Most important trace gas is water with \V;
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Meterology: ICT = Interkonvergenzzone: Da wo die Passatwinde zusammenstossen
(=konvergent). Die Passatwinde entstehen durch die aus dem Tiefdruckgebiet am
Equator enstehenden Hochdruckgebieten am 30. Breitengrad. Am Equator ensteht
ein «Sog» der die Passatwinde an sich zieht. Die aufgewarmte Luft enzieht beim
Wiedereinstrom zur Interkonvergenzzone Wasser aus dem Gebiet (darum Wisten)
und lasst dies im Hochdruckgebiet wieder abregnen (Darum Regenwald). Die Winde
kommen aus dem Stidosten, sowie Nordostem und werden durch die Corolioskraft in
die entgegengesetze Richtung abgelenkt. Passatwinde sind bestandige Winde. Fiir
jede Hohe ist ein zugehoriger Atmosphéarendruck kalkulierbar. Luft ist kompressibel,
somit nimmt der Luftdruck mit der Héhe ab. Da der Luftdruck global sehr
verschiedene Werte annimmt definiert die ICAO die ISA: Druck @ 0 m = 1013.25 hPa |
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:  What type of report can a pilot check to know how
the weather at the airport will be in 4 hours:
a) METAR
b) Satellite pictures
TAF

Acohon  produds ¢

METAR = actual conditions, Satellite pictures do
not provide forecasting information, SIGWX charts
provide information about the upper atmosphere,
thus TAF (Terminal Area Forecast)

d) SIGWX charts
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General rules of the air, VFR/IFR _
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Operahional Salely & Rk Monodement

QA odhe 3. /\B >/ 4

OPERATIONAL RISK — Allgemeines Schutzkonzept - Risk identification

MANAGEMENT _ Bow Tie

— Lines of defense

Allgemeines Schutzkonzept von Unternehmen

Zusatzliche,

risikobasierte Ve

Speaifisth

Bedrohung

Grundschutz

Vom aktuellen Risiko und dem Schutzbedarf
unabhangige, "best practice"-Massnahmen

The so-called «<Bow-Tie»

3. What safety event could

rolease the hazard?

6 it How can the potential
outcome likelihood or consequence severity of the outcome b limited?

Wi

%

Darety cvent |

==
Eed

I

5. How do we avoid the undesirable event? How do we
keep control on the hazard? hazard control s lost?

Risk identification...
..and a word of caution on Risk Management

Einige Probleme der Risikoidentifikation
» Risiken kénnen vergessen oder iibersehen werden
» Risiken kénnen je nach Kenntnissen und Wissen einseitig erkannt werden
("risk bias")
» Granularitat der Risiken (zu viele oder zu wenige)

Konsequenzen
» Unvollstandige "Risikolandschaft", relevante Risiken fehlen

» Unhandliche / nicht mehr handhabbare Menge von Risiken, zu komplexe
Risikosysteme

—> Ein Risikomanagement-System ist nie vollstidndig - und geniigt als alleiniger
"Schutz" nicht

-> Verwendung von vorbereiteten, branchenspezifischen, systematischen
Risikolandschaften (oder "funktionalen Modellen")

—> Permanenter Review der Risiken, und Anwendung "mit Augenmass" und XMV

— Risk mitigation

Risk Management?

v . 5 Protect against
Situatien nicht durch e iy
Unternehmung alleine urwaiited overte outcomes
A
beherrschbar T -[

Daily operation, > Unexpected » Unwanted
------------------- Schutzniveau (Status quo) event outcome

o J

Massnahmen wack * Risikoappeit* Accidents;
Nach definiertem = 5 Reduced Risk incidents Reduced
“Risikoappetit” Situation durch likelihood eliminated consequences
Unternehmung
beherrschbar

Risk Identification - Risk Treatment - Risk Owner

e
Risk Identification Risk Treatment

process of finding, process to modify risk

recognizing and : .

describlng rieks r)lsk treat.r;l'ent strategy:

: SR i) avoiding,

involves the identification i) taking,

of risk sources, events,
their causes and their
potential consequences

ii)  transferring, or

iv) mitigating risk by
changing likelihood
or impact

Source: ISO/IEC 27000

Risk Ownership
Person or entity with the accountability and authority to manage the risk

Three generic strategies for risk treatment

a) The operation or activity is cancelled because safety risks exceed the benefits of

continuing the operation or activity. of ies include:
1) i into an d by and without the necessary aids
are cancelled;

2) operations in RVSM airspace by non-RVSM equipped aircraft are cancelled.

b) i !The freq y of the lion or activity is reduced, or action is taken to reduce the
of the of the risks. of i ies include:
1) into an ded by and without the necessary aids

are limited to daytime, visual conditions;

c) | Segregation of exposure.|Action is taken to isolate the effects of the consequences of the hazard or

build in redundancy to protect against them. of ies based on seg of
include:
1) operati into an by y and without the necessary aids

are limited to aircraft with specific performance navigation capabilities;

2) non-RVSM equipped aircraft are not allowed to operate into RVSM airspace.

d) | Risk taking. |No furtherrisk treatment, the risk is accepted as such.

(ICA0)



Quality criteria for risk mitigation strategies

a) WiIl it reduce or eliminate the safety risks of the consequences of the unsafe event or
condition? To what extent do alternatives mitigate such safety risks? Effectiveness can be viewed as
being somewhere along a continuum, as follows:

1) Engineering mitigations. This mitigation eliminates the safety risk of the consequences of the
unsafe event or condition, for example, by providing interlocks to prevent thrust reverser
activation in flight.

2) Control mitigations. This mitigation accepts the safety risk of the consequences of the unsafe
event or condition but adjusts the system to mitigate such safety risk by reducing it to a manageable
level, for example, by imposing more restrictive operating conditions. Both engineering and control
mitigations are considered “hard" mitigations, since they do not rely on flawless human performance.

3) Personnel mitigations. This mitigation accepts that engineering and/or control mitigations are
neither efficient nor effective, so personnel must be taught how to cope with the safety risk of the
consequences of the hazard, for example, by adding warnings, revised checklists, SOPs and/or
extra training. Personnel mitigations are considered “soft actions”, since they rely on flawless
human performance.

b) o the perceived benefits of the mitigation outweigh the costs? Will the potential gains
be proportional to the impact of the change required?

Risk management in the organisational structure

Quality criteria for risk mitigation measures

c) |Practicality. Js the mitigation practical and appropriate in terms of available technology, financial .3"’
feasibility, administrative feasibility, governing legislation and regulations, political will, etc.? nelct

defense

d) | Challenge.|Can the mitigation withstand critical scrutiny from all stakeholders (employees, managers,

JThree lines of defense*

“M“\'A?ta\‘

Internal Audit
Provides gobal assurance on the
effectiveness of internal governance
and risk processes

stockholders/State administrations, etc.)?

e) |Acceplablllty to each stakehalder‘IHow much buy-in (or resistance) from stakeholders can be 2nd
expected? (Discussions with stakeholders during the safety risk assessment phase may indicate their line of
preferred risk mitigation option.) — fset 28. qut fo Aicline e wake s Schlackt foc Yuawelt defense

f) | Enforceability. |If new rules (SOPs, regulations, etc.) are implemented, are they enforceable? @~ "~ °°°°°°

g) | Durability.|Will the mitigation withstand the test of time? Will it be of temporary benefit or will it have ot
ong-term utility? line of

h) | Residual safety risks.| After the mitigation has been implemented, what will be the residual safety
risks relative to the original hazard? What is the ability to mitigate any residual safety risks?

i) |New problems]| What new problems or new (perhaps worse) safety risks will be introduced by the
proposed mitigation?

|

OPERATIONAL SAFETY
MANAGEMENT

System

Nicht behandelt: Arbeitssicherheit Safety Investigations

Safety Risk Assessments

defense

Standards & Safety Regulation
Safety (Risk) Management

— QO 4mpspoct has  edduedd 4o Uie safe

7 eadchons [ Slandards  and ovecsight

iba@qlry ol commercial  arr Hransport
!%ﬁﬁfw

Regulator/oversight skills ]

autonomy of
national regulator

How regulation and oversight have evolved

Regulations types Regulation and oversight

Organizational culture,

ESARR, EC common gatetyculture

2 organisations consultants
requirements

-4

process specialists

e

mechanics and pilots

Management systems

accident.
A /o

Processes, process l

more recent ICAO SARPS i
descriptions

early ICAO standards Jnuts-and-bolts*

Risk & Compliance Functions
Monitors and facilitates the
implementation of effective risk
management practices
by operational management

wsile W

Organisational Management
Operational Management has
ownership, responsibility and

accountability for directly assessing,
controlling and mitigating risks

TWR Spuse

— Safety Culture

—~ Human Factors

— Just Culture

— Organisationsformen

&\/S\@m

alQ LAQ\, clepnemss {oc

The objective of all Safety Management activities is to
» identify and
» mitigate RISKS

in the entire (operational) system, before they lead to an



Eight building blocks of Safety Management System ICAO Safety Management System Structure

O Ssenior management’s commitment to the management of safety.
@ Effective safety reporting. ‘ Corporate Safety Management System ‘
© continuous monitoring through systems to collect, analyse, and ‘ ‘
S 5 Safety policy and objectives
share safety-related data arising from normal operations.
O Investigation of safety occurrences with the objective of identifying :Safety S andr :g‘,’,“’;‘;‘;‘jj',‘,’;:{a‘fgj’“"“ spenssBannity
Systemic Safety deficiencies rather than assigning blame. » Appointment of key safety personnel » Continuous improvement of the SMS
e Sharing safety lessons learned and best practices through the
active exchange of safety information. S0y "(';::I‘;:)"“"“"" ‘ s"(':::r::::)““ ’ ‘ Safety promotion ‘ | Audit ‘
@ Integration of safety training for operational personnel. » Hazard identification » Safety performance » Training and education
» Risk assessment and monitoring and » Safety communication
@ Effective implementation of Standard Operating Procedures ltigation »'T“h?fn“ar:;::’:’"em -
(SOPs), including the use of checklists and briefings. change (and e { Human Factors, |
5 H Human
© Continuous improvement of the overall level of safety. = {Esrcinancoly
Occurrence reporting and investigations, "Safety Assurance"
"ATM Service Providers shall ensure that
occurrences
are formally and systematically investigated and that
lessons are learned.”
Learning from Incidents and Accidents Proom E;uo} wm Vorfin  Accidents have deeper roots - which are often hard to see...

— Sy Ll sk SkesH b : : / RULES

* durch leacwings u«ir

N\ mu‘;«xg < Percentage of known cases today
Operational System <:{ Remedial Information, 100
Measures Knowledge % SUST vuiersociat
J wor down
~ )
) InciQents, Mis(ake_s, Reporting ‘
Disruptions, Bad feelings... disruptions of operations [ durthe regoctivey
Recorded data Data hazards
~& lower margins of safety
A “Trigger", Deviations
from Norm
= —=

Cause Cause James Reason's "Swiss cheese model» )
ures

’ Accident

c,m\d'\\""“5

fe
C \_a\e“‘““sa W, _
" ause
-
Ern oS / —

K "Safe act

Unwanted outcome

Challenges for investigations:

Hindsight bias and oversimplification
Challenges for i g
Sharp end - blunt end

Before the mishap After the mishap

Wie weit gt wau)

/

Blunt end:
unwanted
outcomes

happend earlier
and somewhere
else

/

Sharp end:
unwanted
outcomes happen
here and now

Morals, social norms
Government
Company
\inagnmml

Oversimplification
of history




"Human Error" - The role of the human in the system
Definition of "Safety Culture"

» Fallible humans create problems within
otherwise safe systems.
Changing human behavior and automating

. : « It is the way Safety is done around here .. »
systems reduces accidents happening.

OR or, more formally :
» Failure and success have the same "Safety culture is the product of individual and group values,
source: people's ability to adapt their attitudes, competencies and patterns of behavior that determine
performance. commitment to and the style and proficiency of, an

Better understanding of daily workarounds  grganization's Safety health and Safety management.”
reduces accidents happening.

Safety Culture: Building blocks (just one model of many) Just Culture

Informed culture Flexible culture SMS to address these for the single

Those who manage and operate the system have current A culture in which an purpose of imprOVing safEty

knowledge about the human, technical, organizational and organization is able to

environmental factors that determine the safety of the reconfigure itself in the face of

system as a whole. high-tempo operations of e
certain kinds of danger - often ﬁ
shifting from the conventional <4 "Honest mistakes" == ©
hierarchical mode to a flatter )

Reporti lture AT issi imisi ©

SpoRtingiculty - omissions errors optimising 5

An organizational climate in SAFETY violations | = =

which people are prepared to T

report their errors and near- cu LTU RE 8

Learning culture

Just culture

An organization must

P the willing

and the competence to
draw the right
conclusions from its
safety information system
and the will to implement
major reforms.

| Management to monitor these |
and take disciplinary actions as

required

An atmosphere of trust in which people are encouraged (even
rewarded) for providing essential safety-related information, but
in which they are also clear about where the line must be drawn
between acceptable and unacceptable behaviour.

Issue for the competence of justice

qoock sckely colore Dok sadely cokae

1. Keep the discussion about risk alive, 1

Consider past success as a guarantee
especially when everything looks safe.

for future Safety.

2. Welcome bad news and strive to

. 2. Shoot Safety messengers.
encourage fresh and new views.

3. Recognize yourself as personally 3. Blame people in retrospect.

involved in the GEERINIIENSRIEN . 4. Make decisions if you feel you miss the

4. Consider that the company supports expertise and the authority to do so.

decisions made at individual level.
5. Support goals that can only be achieved

5. Accept that the way you respond to by jeopardizing Safety.

business pressures may erode Safety.
6. Believe that deviating from rules and

6. Care about the rhythm of changes procedures is the only way to cope with
imposed to the system. business pressures.

7. Prepare yourself to respond to 7

. Encourage complexity and fragmentation
unexpected situations.

of problem solving.



Verhalten von - Komplexitat
Organisationen im ~ Wie sich sichere Unternehmen
komplexen Umfeld verhalten

Characteristics of a complex system

complex, nondeterministic, nonlinear
sociotechnical system

complex, nondeterministic, nonlinear
interactions

> machines

> humans

> organizations

> rules, regulations, standards
> overseeing authorities

> "circumstances": weather, ... and even
emotions

normal,
expected
outcomes

incidents

probabilities

0y, 0~
e,
accidents ZHAW AVBAZL - D & Risk Management | Simon Maurer | 8.11.2024

"High Reliability Organizations consider the emergence of
abnormalities as an unavoidable property of complex systems"

= Sensitivity to the
business front end

= Reluctance to (over-)
simplify interpretations

= Systemic learning from
events

= Commitment to
resilience

= Deference to expertise

Particular capabilities:

= Switching between centralized and decentralized modes of operations

= Strong culture as centralization mechanism

Normal operation
Certainty
Central (global)

Planning
Standards
Rules, standard behaviour

Reliability

= Deliberate management of the balance between stability and flexibility

— Verhalten von Organisationen in
operationellen Krisen

— Organisationskultur

The combination of probabilistic factors and small deviations in
the system may lead to an unwanted outcome

event

Finding "the causes" for the
event is often impossible!

An organisation in a complex high-risk environment must
behave both rigidly and flexibly to deal with crisis situations.

“Crisis"
Uncertainty

Decentral (local)

Coping
Safeguards
Ad-hoc procedures

Resilience



Homan Factors  (Wode 8)



Aeco dromes Qoochz 9)



5QC&)@\H ,E(Y\QF@Q(\C\/ RQ&(J@O&Q AO. )

SC‘QQW © proteckion {fom LVnuwanted nddeats
SQC.N*\%\{ . proteckion {rom Intentional ham
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Secorty - Maragerent

Secortty Roaremm = (Detd) o el
Mok - IO\\/Q(C)d appfoadn  Lor &cmlwky‘-
Ob\ﬁcéoﬂﬁdn

Aircraft
' In-flight

security program A1T CaYTICT

o\a Lesdes
woezr— | FAHPOTENNN:.... iy program AITpOTE Operator Fosre\ebefien.
||/ PAX
/ AG Security Program Known Suppher of Airport Supplies
NASP (. . — coteres
2 IC&\R{‘ %‘lt Seiga\n\ty P:agram Regu]ated Suppher of In-flight S.
N Sn-ﬂl?' (ﬂ e Lefeccnten .
entoll up p L Security Program Known Su.ppher of Inflight Supplies
e W\)d\ . Security Program Regulated Agent
' Cargo Mail i
security Program KNOwn Consignor
1
I T T 1
natural adiation magnetic physical
senses fields measurement

KorrekturmaRnahme:

' Tagliche Geschéaftsroutine

Business
Continuity
% . a

15¢ Unemdiren e 24 [} \aw e Management
KorrekturmaRnahme:

Notfall Lokaler Notfallplan

rmethod=

fdhe doersion [ ndider Stowaeey

U“predl'ctabf[fg’ 5 Nea
ntelligence,

Wl’ lﬁcmf‘j!:

pircraft securyy,

X

MaRnahmensteuerung /7 %JS\ness
COQ&\(\U\SV\/

ol ecdion Pan

KorrekturmaRnahme:
Krisenreaktionsplan

MaRnahmensteuerung
Krisen-
management

5) vorbesele) aeln
Gt \n Jex A=

Ucan e anh

https:/ /www.dmw-
assekuranz.de/risikomanage
ment/das-
krisenmanagement/

CADNS

Hanasement



Crigla management:  Syglemadic hardling of S Shodliond
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Krisenmanagement
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Command Communication Care (veserzd)
— Organisatien — Sender — Betreuung
— Krisenstab — Inhalte — Direkt Betroffene
— Infrastruktur — Adressaten — Mitarbeitende
— Prozesse — Kanéle — Kunden
— Checklisten — Social Media — Angehdrige

— Logistik

20 BPacchicn  wihrendd dec \lorbece\*oﬂ%: ¢ OMMMON Sense
° Sound &)O&%@meﬁ’f

besohk . ado\p\ab'\\i«\\/
)O gl versch.  (adeS Onlerrehre)
mﬁ £ ‘21 S ancess
Joen, vten, Loen
B |
[==1 o
TIneorie 2

S S
: ta Parsana Jeliney
wes &Y Lo A

wer s\lehnl - . b o @ie Borwas (ol
Ao N des Grerse J drcol zan 20We
Notfallmanagement Krisenmanagement Post Emergency «Normal Operation»

)
)

P i

Chaosphase Akutphase «Back to normaly Chaosphase Akutphase
Leben retten Optionen erarbeiten «Aufraumeny Leben retten Optionen erarbeiten
Sofortmassnahmen Entscheiden Nachbearbeiten Sofortmassnahmen Entscheiden

Lernen

«Back to normal»

«Aufraumeny
Nachbearbeiten
Lernen
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DAZL — RBondesgmt (oe Zullobie, ?JV/D—

© Jolor unck Forkdion des BEAL als fedh At i/ WER  uersiehen
* wdthgge Blemene  der Loifantrentwicklong an dinem @ei=piel

* leylodorizde Skoluren In Europe. Lnd RednksvelzonespProzess

* Clemente dec  Jcherhedsoolsicnt & Uomeept edllcren

Uonzept for Loftlcheteeor Bereich Emisdionen

DAZL - regplador, ensures nigh dandaidh of aafely and decurily,
promoles AVl coickion, 3opporls Yoskaincble  deuclofmaent

- Promole dwlrerlcnd as en aMrecdive  locedion
L Coldoorales  with INemedional  coicdion Cbrgcn\’tc\ion& 10 male 3ofe

Swlr's nadioncl nkeresls ate cons detoch

BIRL # MAA  military cuicion cothority

Dlilical svvdore:  Fadament = ovec ik ) fesponside = WEK
&ﬂ&k\@mo{\) Spedchised  cothorily BAZL (@ondesicr)
Bundesverwaltung
Bundeskanzler/in
+ Klare Rollenteilung im System Luftfahrt: Bundeskanzlei
+ Regulator/Aufsichtsbehdrde e
- Provider s o
- Operator & Organisationen EDA " Angeleganhiten

EDI  Eidgendssisches Departement des Innern
EFD  Eidgendssisches Finonzdepartement

+ Regulator: «Rechtsetzende» und “Rechtsdurchsetzende” Db s
Instanz, zustandig fur internationale Kontakte und UVEK.Erere vod Komminicion i
Vereinbarungen, fungiert auch als Polizeibehérde B e e

T LA UL gz .

* Provider (Dienstleister): erbringt hoheitliche Leistungen im
Auftrag des Regulators (z. B. Skyguide)

* Operator/Organisationen: private Unternehmen, welche auf
dem Markt Luftverkehrs-Dienstleistungen anbieten

VFAL: Verordnung Uber die Finanzhilfe fiir Ausbildungen im
Bereich Luftfahrt (Art.103 LFG)

« Berufspilot / -in
* Fluglehrer / -in
* Flugzeugtechniker / -in

WEWK — BAZL &t Untetkcrecprie

+ Da(ety
DAZL 1 Adided 1o catespries GeroNatical  development  andk QQQOVH)/

— a(Q BQ@OJCA’Q@X TR L

Vorgaben National

Parlament (NR/SR): Vorstdsse, Entscheide und

LUPO: Luftfahrtpolitischer Bericht (letztmals verabschiedet vom
BR 2016) ca. alle 10 Jahre U ale A Jdarxe ik et reuvidierk

Inhalt > Leitsatze: ‘ore=s0 )
Anbindung der Schweiz an den Luftverkehr
Infrastruktur (SIL)
Sicherheit
Organisation der Flugsicherung
Ausbildung und Forschung

Neue Technologien und...

Sicherheitsempfehlungen der SUST
(CH Sicherheits-Untersuchungsstelle)




Folhca)l sxvocdtore - ICAS Annexes A-AQ 2 SARP's
(w@r NahoNC) ) EASA

avcHoN dewdlopment - SustcaneDility Srckegy 10 all infresitoctor
™ ook ar the needs of He folor grn wwhile conzomplion Of fesocores

QuSCicplty felies on ' eology , ecnomic ; Socie) \nnpack
&5 nStroments
> J\L ¢ coetion Infrastrockore PDan
P enabhing \nnouaticn
B> Comtro) Ahroo@h c\nc\r%as,
> development  of regolations nclional & interncdional

Die Schweiz kennt Sachpléane fir die Bereiche (Zustandigkeit
beim Bund): Sl

* Fruchtfolgeflachen
« Ubertragungsleitungen
 Militar und Waffenplatze

+ Alptransit
+ Verkehr - Luftfahrt

Sl * - peanly and coordincdion 1odoment of Yo Bondk
for vl coveion

U binding goals cnd\ requirements {oc de nliaskodore

COOANCHON Deklseen  Comsrucion Gnd  operchion  of
aerodromes  Cnd 0(2‘@\‘@@\5\*\(\6 ORCS

L Pordo s Cocept Pack 12 objech park
b geaercl qods ond requiements  Oncredisises dese requiremonts
for e ENTIRE  nfasiructore. fomn Ko concept ok
ol Cul\ goledion {loc Wil  cerodromes

MNoYoN - Proposa (tom e \QS\&\Q&\UQ 10 orodoce rew \aw

Q== © Ghemamosumeen

EASA rulemaking process milestones Mit der Unterzeichnung des bilateralen Luftverkehrsabkommens

Start Consultation Proposal to Adoption by Decision CH — EU, hat sich die Schweiz verpflichtet, EU-Recht im Bereich
ey Commission Commission e wersorcoms Luftfahrt zu iibernehmen - Die CH ist ein EASA Member State (MS)
Das Verfahren zur Ubernahme von EU-Recht |3uft in der Schweizin

@ @ @ @ IR’s @ XI\SA c festgelegten Schritten ab:

’........-..----..... GM R
e Joint EU Vernehm- - T SR
NPA CRD oin Kommission || 12ssung: BAZL Verabschiedung oin
g > P . >
Commitee oder EASA andere Amter || Mandatan BR Committee |~| 748.0
u. Industrie Vv

EASA Cs,AMC Anhang

LVA




od 1o recenNe on

Sicke. Sefely Rogrammn S50 -
alcepicdle  \ewel of  sately

ICAO Aonex A9 = 5&(Q¥\/ Heaagement

Die SSP Quadranten der Schweiz

1nprNe  aolchion Balely

: SAFETY RISK MANAGEMENT 2 )
dQ&goQ\\gcﬁm kb%&@x\/ /| SAFETYPOLICY & OBJECTIVES 1 =l o Senies ond: rlacies
+  Identi tential risk CH : v :
= L implement wi
Aloccles @200 RS | FocA Safety Policy stakahokrs: (Certiﬁcation;
* Regulatory framework * Ezsltjagg%f/\z%fﬁgﬁve reporting system
* Resources *  Accident investigation capability
Qob\@cs = « | SAFETYPROMOTION 4 || SAFETYASSURANCE 3 |1 mondorS Qomp\\mce
Glkre by sharn ' Hhroogn 0oditS - andk nspedkions
30@} \ﬂf;()m’\ Lon «  Safety Information FOCA Safety Oversight:
\' & « Communication (intemet) *  Monitoring of Compliance & SMS
via Audit & Inspection
* Dissemination (reporting) + Risk & Perfom?ance based
* Internal & external addressees oversight concept

® The Efficiency-Thoroughness Trade-Off (ETTO) is a concept describing the balance between

ffici ] ; Oberstes Gebot: ETTO (Efficiency-Thoroughness-Trade-off)
efficiency and thoroughness in operational processes, particularly in safety-critical industries like

aviation. + Dafiir braucht es nicht primér polizeiliche Uberwachung, sondern
5 Uberzeugende Anleitung und Ausbildung sowie ein gut
Explanation abgestimmtes Zertifizierungs-, Inspektions- und Audit-

3 System (Aufsichtsplanung).

Efficiency: Focuses on completing tasks with minimal resources, effort, or time. It prioritizes

productivity and cost-effectiveness. + Leider geht es auch in einem grundsatzlich nicht-punitiven, von

«just culture» gepragten, System nicht ganz ohne
Sanktionierungen, namlich dann, wenn vorsatzlich oder grob
x ; fahrlassig die Vorschriften missachtetwerden.

* Thoroughness: Emphasizes careful and detailed execution of tasks to ensure safety,
accuracy, and compliance with standards.

Since resources (time, staff, attention) are limited, organizations often need to trade between
these two priorities.

Zertifizierung/Zulassung
(Certification/Approval)

Systematisches Uberpriifen
und erteilen von Zertifikaten
far

* Operator

+ Organisationen

» Luftfahrzeuge

+ Luftfahrtpersonal

watere  Oberwadnungsiec men

Aufsicht
(Oversight)

Laufende Kontrolle von
Personen und
Organisationen beztiglich
Einhaltung der Vorschriften
(Compliance) und dem
Funktionieren eines SMS in
Form von

* Inspektionen
* Audits
» Daten

WLF © wiadscmiiide Lostonosleriaa

Ramp {03\)@4@03 .



Climncle  cnan Se -

in the context of aviation and climate change ref;%o
. impacts of aviation emissionsyn the climate. These effects are distinct from tt

5

2 cé’used by carbon dioxide (CO2) and are often more complex and variable

' explanation:
t ..
CO,-Emissions Non greenhouse gas emissions
(Non-CO,)
Properties CO,is a greenhouse gas Additional effects different from greenhouse gases
Amount depends on the type of Amount not proportional to CO,, dependent on
fuel and is proportional to the fuel engine type and the environment
consumption
Condensation trails: Formed mainly from water
vapor of the ambient air
Impact Always warming Warming and cooling
Low uncertainty Persistent contrails at night strongly warming,
during day cooling
Once emitted, impact for
hundreds of years High uncertainty 0
Impact in Minutes, Hours, a Decade (NOx)

Constant emissions > warming Constant emissions - impact does not increase

O still increases
Impact independent from Impact depends on location, time of the day and
location, time of the day and weather
weather

00 lneac efect of O, and =condary elfects

Fosall = {tee - culadion:

Entscheidend fir einen moglichen grossflachigen Einsatz von elektr.

Antrieben sind
« Auf Grund seiner Energiedichte und weiterer Eigenschaften ist + Volumen und Gewicht der fiir einen Flug zu transportierenden
Kerosinder flr die Luftfahrt am besten geeignete Treibstoff Energie

« Kann Kerosinauch ohne die Verwendung fossiler Ausgangsstoffe
(Erdol) unter Verwendung erneuerbarer Energie hergestellt werden?
« Ja: Power-to-Liquid & Sun-to-Liquid
« Problem: Kosten, Skalierung
- Unterstiitzung durch Beimischpflicht

Energieinhalt 1 kg Kerosin Energenhalt 1 kg
Hochieistungsbaserie

Fur die Ladung der Batterien bendtigte Zeit

Lebensdauer der Batterien (max. Anzahl Ladezyklen)
Bereitstellung der Energie an den Flughafen

Die tatsachliche globale Reduktion der CO2-Emissionen und der
Umweltbelastung insgesamtim Vergleich mit anderen Varianten

g
3§g°

Climeworks 2019

Fazit:
Fossilfreies Fliegen ist heute eine realistische Option fiir die Zukunft

set the increase in CO2 emissions from international
il

 Airlines the CO2 emissions from their i

o If their emissions exceed 2020 levels, they must compensate for the e

3
purchasing carbon offset credits. X ‘3
% 3
 Carbon Offsets: l,
* These are certified ions of CO2 emissions from projt in élhl
A ble energy, i : 114

4 M
-« Theidea is to balance emissions by supporting activities that remove o
~ elsewhere. S 4 138 :
3 (4t
h J"T.' of Implementation: 54 §
t Phase (2021-2023): Participation is voluntary.

id




SUIT - Sidherheisontessy chungen

Intfcodockion 4o Selely nuestiestions 10 Swaes Gull asietion

Lem»de :

Sie sind in der Lage

+ in einem geschilderten Szenario zu entscheiden, ob
ein Flugunfall oder ein schwerer Vorfall vorliegt
und in welcher Weise die Schweizerische
Sicherheitsuntersuchungsstelle zustandig ist;

+ zu erklaren, welche grundsatzlichen Massnahmen
die SUST je nach Ereignis einleitet;

+ zu erlautern, wie die Stellung der SUST gegenlber
anderen Organisationseinheiten des Bundes bzw.
der Kantone ist;

» zu erklaren, wer Flugunfalle und Vorfalle melden
muss und wie die Meldewege geregelt sind.

—1 ‘edn=ce Vormm

© Reosed on \CAO Antex A2 | whndh Govesns  odckion  accident
'\r\oQ§¥tgo\¥\Qr\ princeles

Gaal - preveak (Ulure ccidends  and \didets | nok {o =N
blame or licolily

° Whnak ho@pe(\@o\ 2
© Wy did % happen &
* How can Oone \mprove *

P oo rflvence

Inuetieedion  aothorly Shedldk haoe: Independence In the inoastisetion

(EU 4@) uncesiticke A c\d\'\oéh\y oues Wy
condock
Commnon - misbndecstanding Independent of odmmatradive conories

anch CiMinal - Proceedings
®  Flugsicherheit vs Legalitat

+ Dienst nach Vorschrift geniigt N & vedloschen :
aus Sicht der Flugsicherheit S . - m—
(oft) nicht! blame or liability. Nevertheless, the accident investigation
Legal is not safe enough! authonty should not refrain from reporting a cause merely
Legal is not always safe! because blame or liability might be inferred from the
o SMlog ed Nrspeca D W do Sdalal vam Ploy statement of that cause. An example of a formulation of the

————— e e S_TsI_® 9
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o e A VS BN A B

o ? B Qe bc\rw\d\fc\% 36\“‘\ Jee SOSVion , aves e Sk oo sk
2003 weden

Cooperahon  win Jaical gotnorihies Ly wesn day Gaxak Sceliecicha Talgen wer, dean
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©  Schutz sensibler Auskiinfte mo\\/\es‘ SQQQW TQSO\OMOQS does ot =sbe
feauladions = sepasadion of powec Vis-c-vis
dhe  2opervizory  coinoriy

Art. 24 Verwendung von Auskiinften in Strafverfahren

«Die von einer Person im Rahmen einer
Sicherheitsuntersuchung erteilten Auskiinfte dirfen in
einem Strafverfahren nur mit deren Einverstandnis

verwendet werden. » ‘;‘: ‘f\: spize Ses o

O s PROBLEM:
Offenheit und Ehrlichkeit gegeniiber der - S \ortelbare
Sicherheitsuntersuchungsstelle sollen ffonar woren v Unla 9
keine negativen Auswirkungen fiir den piosmd i Information

Betroffenen haben. Schwere Vorfille

L, 21% seoen e PAessasan SRm S

aebver (Eheen

DS emsdnndboaie Arqomant g SYacdS anwalt 2ol

7
Daniel W. Knocht

//) \OQ\ dQ(\\5 Du Pont-Pyramide
7
©  Vorfélle sollen ,,an der Basis* Who 1o YQ@\“\' Z
untersucht werden

 Téaglicher Betrieb moglichst umfassend
Uberwachen

» Systematische Auswertung von Flug-
oder Radardaten

» Offene Kommunikation von Fehlern —
(EPoingicUlitey - y- o<
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¥  Meldepflicht Unfille und schwere
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+ Beurteilung des Ereignisses

* Untersuchungshandlungen

« Entwurf Schlussbericht : 0N /_\\) SO\(\ d\ Quc - ©  Zustandigkeit - Sonderflle
* Qualitatskontrolle « Unfélle oder schwere Vorfélle bei denen ein
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+ Bei begriindetem Einwand: Korrektur oder Luftfahrzeugen polizeidienstlichen Verwendung dienten,
Erganzung « liber schweizerischem Hoheitsgebiet wenn fur die Prévention nutzlich.

« von schweizerischen Luftfahrzeugen Andere Zwischenfélle, wenn zu vermuten ist,
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« Uiber der hohen See dass eine Untersuchung wichtige
poonsiasnzomes 2 - wenn sich der zustandige Staat nicht Erkenntnisse zur Verhiitung von weiteren
darum kiimmert Zwischenfallen bringen kann.
« Vertretung der Schweizer Interessen bei P PI\Q#U > - -
schwere Vorfallen und Unfallen von zivilen pam—

schweizerischen Luftfahrzeugen im Ausland




©  Beurteilung der Ereignisse
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2. Arten von Meldungen

1. (UnfalledEreignisse mit:
« Todesfallen oder schweren Verletzungen.
« Schweren Schaden am Luftfahrzeug.

2. ‘Schwere Vorfalle:

« Beinahe-Unfille, die unter leicht anderen Umstanden zu einem Unfall hatten fiihren
konnen.

» Beispiele: Gefahrliche Annaherungen (AIRPROX), technische Ausfalle.
3. " Vorfalle:
« Ereignisse mit geringerer Gefahrdung, aber potenzieller Bedeutung fiir die Pravention.

« Beispiele: Nicht eingehaltene Sicherheitsprozeduren.

¥  Ablauf einer Sicherheitsuntersuchung
Untersuchungshandlungen

» Spurensicherung

» Aufzeichnungen auswerten
+ Befragungen

+ Autopsie

« Zwangsmassnahmen

+ Technische Analysen

* Rekonstruktionen

« Simulationen

* Versuche

* Gehen, wohin die Erkenntnisse uns fiihren...
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