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. Background and needs
\

\

‘ UAS operational & safety data study (for Netherlands Ministry)

‘ Future Sky Safety Risk Observatory (for European Commission)

[
‘ Incentives for operational & safety information sharing

iSTARS User Group Meeting (UG/01) 2



@ Dedicated to innovation in aerospace
. .
>

safetyinstitute

Opnieuw incident met droi /_/-

Schiphol LUCHTVAARTNIEUWS.NL

p— arira el hearintim

o Moo ;b ATE) Lafthenss meet drome

(e 0od i

Drone came 100ft from
crashing into Ryanair flight at
Glasgow Airport

L% aMCELS - Can et vw
Lebpe eyt gy Lite

rwpontied. by poanibe g

e T ]

3 8y beveat a0ed Felu W Puile

-

ipegﬁ'eel‘nss

el

Drone interferes with passenger-‘ —

plane’s flight path

0w By fpm Bk Bep Ceen Vel M

Scofencd Covmp b lar  Gagowdh Wwar Mg b mests  MC Corey & 06
R

Tha e ey senen Wan s dade

Plane in near miss with drone close to
Glasgow Alrpon

@ S m E;::‘

W i el e G BRNE Wb Seiea s R 0w

ke Me e e

-

‘f uur i vnd teren mm-mmmmmm | 12008

A A

Chase Call: Dranwe narromly Jeeies Thm-high (olhsien wih plare (ver
Canata

s31

Background

iSTARS User Group Meeting (UG/01) ‘ 3



v

NLr) oedicated to atio
>5afety|n5t|tute Needs and challenges

 Very little UAS operational and safety data available
- Difficult to identify safety issues & perform oversight
- Difficult to motivate changes in regulations for UAS

« Reporting systems from UAS operators to States often
not commensurate with their size, thus not adequate

« Appropriate methods to support UAS operators with
identification and assessment of hazards are needed

« Some countries develop rules to report UAS usage
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About ICAD | Global Priortes | Meelings and Events | Information Resources | Careers

Manual on Remotely
Piloted Aircraft Systems
(RPAS)

[»sEASA

Concept of Operations for Drones
A risk based approach to
regulation of unmanned aircraft

iEEhregulations and enabling operations In a safe mar

Fly Safe/Fly Legal Current State Requlations
e aperation, {0 encourage husiness and to provide Ewisting LIS requiations from around 1
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(anticipated)

« Operational limitations in Low Risk Category *
— Safety Management System not required to be regulated

- Elements safety management in Regulated Lower Risk Category *
— Risk assessment of proposed operations
— Analysis of safety data
— Sharing of safety information
— Safety promotion
— Occurrence reporting

* SMS (ref. ICAO Annex 19) for Regulated Increased Risk category *

* Three categories of operations are distinguished in ICAO’s UAS Toolkit
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 Study for Dutch Ministry of Infrastructure and Water Management

— What UAS data and information is useful and required?

— How to gather data from operators in a user-friendly way?

— How to visualize data and provide feedback to operators?

— What are appropriate user and system requirements?

— How to use data to support safe introduction of UAS operations?

 Involvement certified Dutch operator associations (DARPAS, DCRO)

« ICAQ is informed through Information Papers for the ICAO RPASP

“# Government of the Netherlands
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Operational Risk Acceptability of UAS UAS Risk
Assessment Operations (UAS ALoSP) Picture

Safety Performance
Indicators (UAS SPIs)

Data Data Data Data Data Data Data Data
source 1 source 2 source ... source m source 1 source 2 source ... source n

Data on the operations PLATFORM Data on safety issues
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DORSEY - Approach

"Ei perator

Drone Operational
Repositorny for Safety
(DORSEY)

CAuthority =9
== Operator profiles Safety database
(certifications) {reported occurrences)
Authorisation of type Incidentfaccident \"|
of operations investigation body _)I
=
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Operational
issues

[Technical issues ]

~\

p
Human factor
issues

( . . N\
Communication
issues

14413

Example safety issues

Airspace infringement
Proximity to other aircraft
Visual loss of UAS
Loss of control

Failure of guidance & control system
Loss of command & control link
Auto-flight system failure
Instable or non-functioning batteries

Insufficient knowledge of aviation
Unexpected adverse weather
Pilot errors with link procedures
Task management issues (control vs payload)

Radio frequency spectrum issues
Loss of voice communication with ATC
Jamming/spoofing of frequencies used

iSTARS User Group Meeting (UG/01) 10



v
nlr
>

Dedicated to innovation in aerospace

safetyinstitute

=

scenario
. boven aaneengeslote
. buitenring civiele CTR
M 8vios
| | fichtbij en boven obj..
W nachtvlieger
STS-A01 BVLOS spars.
LY

f Mcwr

~ Merrerrern
iA‘lZen RMZ
Clrsa

[lres
II Laagviieggebied Militair
Laagvliegroute iltair
Laagvliegroute zweefvliegtuig
D Laagvlieggebied Civiel
| Ongecontroleerde luchthavens
. Heliports
Zweetliegvelden
I Natura2000 verboden

UAS Data Visualization

Serious incidents
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——Serious incident / flight hour

—&—Serious incident / landing

Unexpected/unintended action of pilot
Airspace infringement

Structural / Technical failure

System unfamiliarity
Regulatory/procedural non compliance
External pressure / high workload
Procedures incomplete

Ground handling

Distraction / attention distribution
Pilot incapacitation

Environmental / external factors
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https://www.futuresky-safety.eu

A

i The European ATS has less than one accident per ten million
J commercial aircraft flights

* FUTURE SKY
* SAFETY

* ok

European
Commission

https.//cordis.europa.eu/project/rcn/193734 en.html

FLIGHTPATH 2050 - CHALLENGE 4: SAFETY GOALS =
GOAL 3 GOAL 2 T
The European ATS operates seamlessly Weather and other hazards from the it
through interoperable and networked emvironment are precisely evaluated t
systems allowing manned and unmanned air and risks are properly mitigated '
wehicles to safely operate in the same airspace /

New Solutions for todays’s
accidents

: OPERATIONAL
ISSUES

Strengthening the
capability to manage risk

P4

*
SYSTEMIC
ISSUES

EURGPEAN AVIA

Building ultra-resilient Building ultra-resilient
systems & operators vehicles

P5, P6

*
HUMAN EMERGING
PERFORMANCE ISSUES

AFETY PLAN MAIN PILLARS
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« Study performed for European Commission (EC), coordinator NLR
« Consortium of 35 partners, budget 30 MEuro, duration 2015-2019

View
FUTURE
SKY
SAFETY

projects Project #1 Project #2 Project #3

COORDINATION OF DISSEMINATION SPECIFIC SOLUTIONS
INSTITUTIONALLY EXPLOITATION AND FOR RUNWAY
FUNDED SAFETY COMMUNICATION EXCURSION ACCIDENTS
RESEARCH

® @ © e

Project #4 Project #5 Project #6 Project #7

TOTAL SYSTEM RISK RESOLVING THE HUMAN PERFORMANCE MITIGATING THE RISK OF
ASSESSMENT ORGANISATIONAL ENVELOPE FIRE, SMOKE & FUMES
ACCIDENT
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Occurrence data Exposure data Risk modelling Prediction Text/Data mining
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. Feed into integrated User:
Gather Structuring of risk assessment Analyst
safety data "" safety data framework (models) Manager

: Domain:

| Acquire
FDM data ocaar safety information Operator
Occurrence data o [ [ ANSP
Exposure data o OC Manufacturer
Airport
Authority

Prototype Risk Observa

Acquire
safety information

The risk observatory acquires, fuses and structures safety
data and translates it into actionable safety intelligence
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Spread of drone sightings over the year

Incidents per Year Incidents per Month {

UTC date UTC date >

IFlotvis
: 51 3
Year of UTC date
W Null
M 2014
M 2015
W 2016
2 January February March April May June July August Septemb.. October November December

Countof Applicable
Countof Applicable

2014 2015 2016
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Drone sightings - Proximity to other aircraft

Proximity
00- 1000

.

Proximity
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Count of Detection By

Third party observation  Airport authority

Flight or cabin crew

SAFETY | FUTURE SKY

Risk Observatory - Use Case UAS

Drone sightings - Reporting & operational effect

Detection by

. Airport authority
[ F3e

. Flight or cabin crew
. Ground staff

W Third party observation

Count of Operational Effect

Evasive Manoeuvre to Avoid Airborne Collision:

None

v
nir
>

Operational effect

Nl

. Diversion - other reason

. Evasive Manoesuvre to Avoid Airborne Callision
W tone

. Other

| Returnto airport

B Unknown

Ifloris
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« UAS operations growing significantly. Wide variety applications.
Surveillance, aerial work, inspections & agricultural purposes, ...

« New challenges for safety assurance of UAS operations

« A key step towards increased integration in airspace is to collect
basic operational and safety information about UAS operations

« This makes it easier for authorities to approve (specific) safe
UAS operations under certain conditions and requirements

« This will enable UAS operators/industry to perform more flights
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« Intelligence in risks and causal factors of safety events enables
predictive risk analysis & defining safety performance indicators

« Compare safety performance between operators and States

« Access to data that is difficult to get on its own from own sources
- Demonstrate that safety is taken seriously and in a pro-active way
« Protect data against misuse for purposes other than safety

« Possible benefits in return for sharing operational/safety data
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‘ Need for validation of new UAS rulemaking proposals with data
\

\

‘ Test Case with DORSEY in the Netherlands (2018/2019)
[
‘ Future Sky Safety Risk Observatory Use Case (2018/2019)

/
‘ Alignment with iSTARS and possibly SIMS (new UAS module?)
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Fully engaged

Netherlands Aerospace Centre

Your contribution to this work:
> Possible cooperation?
» Sharing of information or ideas?

NLR Amsterdam NLR Marknesse

Anthony Fokkerweg 2 Voorsterweg 31

1059 CM Amsterdam 8316 PR Marknesse
p)+31885113113 f)+318851132 10 p)+31885114444 f)+3188 511
e ) info@nlr.nl i) www.nlr.nl e ) info@nlr i ) www.nlr.nl
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