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Objectives

Present the work of the EASA TF

Review & Discuss the Conclusions and 

the Recommendations
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Background

• Review all relevant occurrences

• Analyse the existing studies

• Study the vulnerabilities of aircraft
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Report has been published on October 6 
(http://www.easa.europa.eu/document-library/general-publications/drone-collision-task-force)
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Background

Assessment to focus  on the current situation in 

terms of threat and existing mitigation means

Determine if any conclusions can be already 

drawn

Provide meaningful recommendations for 

further research needed to address the issue.

24/10/2016

No or limited  time to do additional research or 

detailed technical assessment
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Task Force Composition:

Manageable and Efficient working group,

the number of participants in the TF has been kept 

to a small number

The TF includes EASA experts & EU A/C Industry 

representatives to cover:

Aeroplanes & Rotorcraft

Engines & Propellers

24/10/2016

Background

But the TF consulted!
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Background

Reported RPAS occurrences per Year
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Distribution of RPAS occurrences



Background

Airborne Conflict (potential collision between a 

drone and an aircraft in the air)
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Part of a global Safety Risks Management 

process:

Hazards identification

• Severity

Risks assessment

• Severity vs likelihood 

Decision-making 

• Actions to mitigate the risks

24/10/2016

Overall Approach

Task Force Work
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Overall Approach

level/altitude 

restrictions

Collision

Visual Line Of Sight

No Drone Zone

Design limitations

(geo fencing, altitude, weight…)

drone pilot training / education

For us PROBABILTY of IMPACT = 1 !
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Overall Approach
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OPEN CATEGORY only (<25 kg)

Drone Threat Modelization : Simplified 

Mass-market study and

Key Critical Component (KCC) concept

Validation of the assumptions: Limited

In-service events data

Published Research & Studies

Drone Threat
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Drone Threat

Frangible,

Low density Body

Weight & Volume of the 

Complete  Drone

Less frangible, ductile,   

Medium Density Elements 

Battery, Camera, 

Stiff & Sharp, not frangible

High Density Elements

Motor
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24/10/2016

Generic Drone Threat Specifications
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4 Drone Class.

3.5 Kg

1.5 Kg

0.5 Kg

0.25 Kg

2 KCC

Battery

Motor
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Limited Zones of impact
Single and Front Impact (except side impact for Tail Rotor)

No secondary Impact 

Most Critical Areas 

Impact Effect Assessment (Component)

24/10/2016

Retained Not Retained

Windshields

Nose Areas 

leading edges (including slats)

trailing edges (flaps)

Engines (excluding reciprocating engines)  

Main and Tail Rotors

Propellers

Landing gears & landing gear doors

….

Fuselage and windows (side impact only 

considered for Tail rotor)

Reciprocating engines

Transmission (main and tail rotor)

APU and ECS Air Intakes

Ailerons, rudders, elevators and spoilers 

External probes, small antennas, wipers

Hoist

…..
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Estimation of Effects @ Component Level

24/10/2016

Impact Effect Assessment (Component)
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Drone 

Threat

� Specific Threats assessed in 

Certification (Bird, Ice, Hail)

� Other Certification & Industry 

Design Standards

� Existing Research conclusions

� In-service collision data



Specific 

Criteria for 

each impacted 

component 

have been 

proposed for 

the 

assessment
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Impact Effect Assessment (Component)

Workshop on Prototype Rule 20



Background

Overall Approach

Drone Threat 

Impact Effect Assessment (IEA)

Hazard Effect Classification (HEC)

Consultation

Main Conclusions

Recommendations

Way Forward

24/10/2016 Workshop on Prototype Rule 21



5 levels of severity (1 to 5)

Effects on: A/C, Occupants and Operation

24/10/2016

Hazard Effect Classification (A/C)

Workshop on Prototype Rule

High Low “Harmless”
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Detailed and self explanatory 

Questionnaire sent to:

Aircraft Industry: For ACTION

EU, US, Canada and Brazil

NAA, FAA, TCCA: For INFO

OTHERS (Operators, Drone Industry, 

Associations): For INFO “on 

request”

24/10/2016

Consultation

Workshop on Prototype Rule 24

65 questions

• 56 on IEA & HEC 

(product specific)
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Main Conclusions

LARGE Aeroplane & Rotorcraft are by the nature of their scale and 

design requirements more resilient to collisions with drones than 

SMALL Aeroplane and LIGHT Rotorcraft 

LARGE Aeroplane:  LOW Severity level for 0.5 Kg  and  1.5 Kg drone 

@ Altitude below 10 Kft

“Harmless” Severity level is confirmed for the 250g drone

Rotorcraft: LOW Severity level only for the 250g drone

More research needed for the  Tail rotor!

General Aviation:  Windscreen and Empennage most vulnerable 

HIGH Severity level for 0.5 kg drone and above

HIGH Severity level for 250g drone for the windscreens of the lowest end of 

the GA spectrum

24/10/2016 EASA Safety Committee #09/16 26
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Recommendations: Drone Threat

Simplified DTS has been used  based on “mass market” 

and Key Critical Components concept

Lack of validation (no collision or test data)

Current situation only, no prediction for future evolutions 

24/10/2016

• Development of an Analytical model of the drone threat

• detailed analysis of the construction of drones

• assessment of the dynamic behaviour of drones and their

components (motors and batteries)

• Model & method should be validated against laboratory tests,

• to confirm the prediction of the overall frangibility of the

drone.

Reco. 1
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Recommendations: Lithium batteries

Lithium batteries contain hazardous materials 

such as lithium metal and flammable solvents, 

which can lead to exothermic activity and 

runaway reactions in case of impact with aircraft 

components following collisions.

24/10/2016

Conduct a specific risk assessment to assess the behaviour 

of lithium batteries on impact with structures and rotating 

parts and possible ingestion by jet engines (core)

The assessment should be supported by testing and should 

address the risks of explosion, fire and air contamination.

Reco. 2
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Recommendations: Impact effect assessment 
(IEA) and hazard effect classification (HEC)

Simplified IEA and HEC processes have been proposed

Only frontal impacts , no “Secondary” impacts ….

Strong Assumption on Large Aeroplane Speed scenario 

24/10/2016 EASA Safety Committee #09/16 30

• Impact analyses should be performed to determine the effects of a

drone threat (as established per Recommendation 1) impacting

critical aircraft components,

• Possibly capitalising on existing computing and software

capabilities and other particular risk assessments (bird, tyre and

engine debris impacts)

• Model & method should be validated against tests on

representative aircraft components such as airframe parts,

windshields and rotating elements (i.e. rotors, propellers and fan

blades).

Reco.3
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Way Forward

A coordinated and collaborative research programme should 

be established to further assess the consequences of a drone 

collision on an airborne manned aircraft. 

The results should be shared to inform the responsible parties 

and facilitate the development of future safety measures that 

may be necessary to ensure the safe operations of drones & 

manned A/C

EASA plan to initiate  a “Research programme on collisions with 

UASs”

Aims to analyse and prepare the inclusion of the recommended Task 

Force actions  in a Research Work Programme
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Questions?



Thank you 
and

Great Thanks to the 
Team !



Backup slides



Impact & Hazard Effect Assessment
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