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Velkomst

Orientering om de kommende EU regler for droneflyvning generelt
Orientering om risikovurdering om flyvning i specific category
Orientering om dansk implementering af EU regler
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Hovedprincipper i EU-regulering vedr. droner
Forordninger

- COMMISSION IMPLEMENTING REGULATION (EU) .../... of XXX
on the rules and procedures for the operation of unmanned
aircraft:

(
)

- Fastseetter regler for flyvning (operationer) med droner

- COMMISSION DELEGATED REGULATION (EU) .../... of
12.3.2019 on unmanned aircraft and on third-country
operators of unmanned aircraft system:

( )

- Fastseetter regler for produktkrav til droner i open category
samt krav om markedskontrol af disse



Hovedprincipper i EU-regulering vedr. droner

Droneflyvning inddeles efter flyvningens type (kategori)

Low risk

LIMITATIONS : 25 kg;

Visual line of sight (VLOS),

height <120m; system of
zones

CE MARKING allows for
design requirements

SPECIFIC

Authorisation by NAA
based on specific

operation risk assessment
(SORA)

Optional concept of
approved operator with
privilege

Risk 2 manned aviation

EASA accepts application
in its present remit




Hovedprincipper i EU-regulering vedr. droner
Kategorier af droneflyvninger (operationer)

- Droner:
- Med en masse pa under 25 kg
- Som maksimalt flyves i en hgjde af 120 meter
- Som flyves VLOS
- Som er markedsfgrt med en klasse (C0-C4) efter
markedsovervagningsforordningen



Hovedprincipper i EU-regulering vedr. droner

Under- | Klasse MTO |Afstand til mennesker Flyv | Registrerin | Dronefgrer
kate- M ehg | g kompetenc
gori jde er
Al Privat- <250 |Ma3 ikke overflyve 120 |Safremt
bygget g menneskemangder. M3 m dronen er
co <250 |overflyve ikke-involverede udstyret M |
g menneske. med kamera | ' 'anua
skal der
registreres.
C1 <900 Registrering | Manual samt
g online
kursus
A2 C2 <4 kg | 30 m fra mennesker. Kan 120 | Registrering | Online
reduceres til 5 m, hvis dronen |m kursus,
har aktivt “low speed mode selvtraening,
function”. yderligere
teoretisk
eksamen
A3 C2 <4 kg | Flyvning i omrader hvor 120 | Registrering | Manual samt
C3 <25 | dronefgreren md antage at der | m online
kg ikke befinder sig mennesker. kursus
150 m fra beboelses-,
Ca <25 kommercielle, industri eller
kg rekreationelle omrader
Privat- <25
bygget kg




Hovedprincipper i EU-regulering vedr. droner
Alderskrav

- Ingen alderskrav for dronefgreren:
- Flyver med en klasse CO drone
- Flyver med en privatbygget droner med MTOM pa under 250 g

- Ingen alderskrav for dronefgreren, hvis denne er under supervision af
en person, som har de forngdne kompetencer til at udfgre den
pagaeldende droneoperation i open category

- Alderskrav pa 16 &r for dronefgreren for alle operationer i open
category (undtaget ovenstaende)

- Alderskravet for dronefgreren kan national nedszettes til 12 &r (dog
kun geeldende nationalt)
- Endnu ikke afklaret hvad DK ggr



Hovedprincipper i EU-regulering vedr. droner
Alderskrav

- Alderskrav pa 16 &r for dronefgreren for alle operationer i specific
category

- Alderskravet for dronefgreren kan national nedszettes til 14 ar (dog
kun geeldende nationalt)

- Endnu ikke afklaret hvad DK ggr



Hovedprincipper i EU-regulering vedr. droner
Uddannelseskrav

- Online kursus efterfulgt af online teoretisk eksamen
- Eksamen skal besta af 40 "multiple choice” spgrgsmal vedr. emnerne:
- Luftsikkerhed
- Luftrumsrestriktioner
- Luftfartsregulering
- Human performance limitations
- Operationelle procedurer
- UAS generel viden
- Beskyttelse af privatlivets fred og databeskyttelse
- Forsikring
- Security

- Yderligere teoretisk eksamen skal besta af 30”"multiple choice”
spgrgsmal rettet mod:
- Meteorologi
- UAS flight performance
- Teknisk og operationel mitigation af risiko

- Prgver udbydes af myndighed eller myndighedsanerkendt organ
- Endnu ikke afklaret i DK



Hovedprincipper i EU-regulering vedr. droner
Uddannelseskrav

- Selvtraening skal udfgres under betingelserne for flyvning i
underkategori A3



Hovedprincipper i EU-regulering vedr. droner

Ansvar

- Operatgren er ansvarlig for:

At udarbejde operationelle procedurer tilpasset den type operation
som skal udfgres

At sgrge for at der ved operationerne anvender radiospektrummet
pa en sadan made, at der ikke sker interferens

At udpege en dronefgrer for hver operation

At sgrge for at dronefgreren er bekendt med den anvendte drones
manual, har de forngdne kompetencer det kraever for at flyve en
drone samt er bekendt med den fgrnaevnte operationelle
procedure

At informere involverede personer i risikoen ved en operation og
modtage samtykke fra disse om at deltage i operationen.

- Svarer til de "gamle” driftshandbgger



Hovedprincipper i EU-regulering vedr. droner
Ansvar

- Dronefgreren er fgr flyvningen ansvarlig for:
- At have de forngdne kompetencer det kraever, at for at flyve den
pagaeldende drone, samt baere bevis herfor
- At tilegne sig opdateret information om geografiske zoner
- At "holde gje” med det omrade som operationen udfgres i
- At sgrge for at dronen er ”i orden” fgr den patsenkte operation

- Dronefgreren er under flyvningen ansvarlig for:
- At ikke at vaere pavirket af alkohol eller anden form for stoffer
- At holde dronen VLOS og observere det omkringliggende luftrum
- At afbryde en operation safremt der er risiko for kollision med
bemandet luftfartgj

- Svarer til de "gamle” driftshandbgger



Hovedprincipper i EU-regulering vedr. droner
Operationer

- Ingen selvstaendige bestemmelser om flyvning om natten

- Almindelige operationelle bestemmelser geelder for natflyvning,
herunder at dronen skal vaere VLOS

- Krav at droner udstyres med lys, som er synligt om natten og ggr det
muligt at skelne dronen fra anden bemandet luftfart



Hovedprincipper i EU-regulering vedr. droner

Kategorier af droneflyvninger (operationer)

Droneflyvning som ikke omfattes af den abne kategori falder ind under
specifik kategorien, men ikke indebaerer en risiko svarende bemandet
flyvning

Droneflyvning i specifik kategorien kraever enten tilladelse fra den
kompetente myndighed eller erklzering fra droneoperatgren om, at
droneflyvningen overholder et praedefineret flyvescenarie

Specific omfatter bl.a.
- BVLOS flyvning
- Flyvning hgjere end 120 m
- Flyvning over mennesker undtagen det er tilladt i Open Al
- Flyvning med droner pa mere end 4 kg i bymaessigt omrade



Hovedprincipper i EU-regulering vedr. droner
Kategorier af droneflyvninger (operationer)

- Erklaering om at falge et praaedefineret standardscenarie
- Disse standard scenarier bliver Annex til forordning

- Fgrste scenarier forventes at foreligge ultimo 2019 2,
Vo) ((/'
Vg~
- Operationel tilladelse RN
- Anvende et standard scenarie publiceret af EASA ’0/700
Q

- Udarbejdet pa baggrund af ansggning med risikovurdering og Z
mitigerende foranstaltninger

- Hvis droneoperatgren er indehaver af et LUC (Light UAS operator

Certificate)
- Giver rettighed til at indehaver selv kan "godkende” scenarier



Hovedprincipper i EU-regulering vedr. droner
Kategorier af droneflyvninger (operationer)

Til udarbejdelse af risikovurderinger anvendes den sakaldte SORA-
model, som er en metodik udviklet i JARUS-regi for udarbejdelse af
risikovurderinger (eller anden risikovurderingsmetodik)
- Indebeerer reelt retningslinjer for bl.a. BVLOS flyvning og flyvning over
mennesker
- Mange typer BVLOS flyvning vil dog fgrst blive mulig nar der er
udviklet trafikstyringssystemer til droner (U-Space)

SESAR » 2019 2021 2025 2030+

Uad

U3 (e

services
U-Space

advanced




Hovedprincipper i EU-regulering vedr. droner
Kategorier af droneflyvninger (operationer)

SESAR U-SPACE WORKSHOP




Step #1: CONOPS description
As ger section 2.2.2 and Annexes A.1 and A.2

v

Step #2: Determination of the UAS intrinsic Ground Risk Class {GRC)
As per section 2.3.1

v

Step #3: Final GRC determination
As per section 2.3.2 and Annex B

NO

Is GRC is lower or equal to 77

YES
s 4

Step #4: Determination of the initial Air Risk Class
As per section 2.4.2

) 2

Step #5 (optional): Application of Strategic Mitigations to Determine final ARC
As per section 2.4.3 and Annex C

v

Step #6: TM PR and Robustness Levels
As per section 2.4.4 and Annex D

L J

Step # 7: SAIL determination
As per section 2.5.1

L J

Step #8: Identification of Operational Safety Objectives {OSQ)
As persection 2.5.2 and Annex £

v

Step #9: Adjacent area / airspace considerations
As persection 2.5.3 and Annex £

Step#10: Comprehensive Safety Portfolio
Are mitigations and objectives required by the
SORA met with a sufficient level of canfidence?
As persection 2.6

YES

|

UAS eperation
approval {with
associated
limitations)



Hovedprincipper i EU-regulering vedr. droner
Kategorier af droneflyvninger (operationer)

- Droner som sidestilles med bemandet luftfart (transport af
passager) eller droner med hgj kinetisk energi

- Seerskilt regulering for disse droner vil blive udarbejdet af
EASA/EU

- National regulering kan kraeve, at droneoperationer certificeres
pga. droneoperationens eller operationsomradets kompleksitet



Hovedprincipper i EU-regulering vedr. droner
Geografiske zoner

- Medlemsstaterne kan fastsaette geografiske zoner for
droneflyvning

Limited- drone <zonefq]

@
= Sailplane
“ No- - ﬂalrfleld
i, drone:
zonesq| \.§> City center
Disdor E o
Environm ental ¢ \
prote(:tlonarea/ (e eche {44 |
o) \

International
Airport




Hovedprincipper i EU-regulering vedr. droner
Geografiske zoner

- Medlemsstaterne kan i geografiske zoner af security-, safety-,
privatlivs- eller miljgmaessige grunde:
- forbyde visse eller alle former for droneflyvning, anmode om
saerlige betingelser for droneflyvning eller anmode om en
forudgdende operationel tilladelse til droneflyvning

- Underkaste droneflyvning specifikke miljgstandarder

- kun tillade adgang til visse droneklasser

- kun tillader adgang til droner udstyret med visse tekniske
egenskaber, isaer fjernidentifikationssystemer eller geo-awareness

systemer

- pa baggrund af en risikovurdering undtage droneflyvningen fra
kravene i open category (positive zoner)



Hovedprincipper i EU-regulering vedr. droner
Muligheder for supplerende national regulering

- Praeamblen til forordningen abner op for, at der nationalt kan
fastseettes regler om:

- Privatlivets fred
- Persondata
- Forsikring

- Raekkevidden af national regulering undersgges pt.



Hovedprincipper i EU-regulering vedr. droner
Muligheder for supplerende national regulering

- Rettigheder i Open category gaeldende pa tveers af landegraenser

- Droneflyvning i specific category pa tvaers af landegraenser (EU) skal
godkendes i hvert land

- Operationer som udfgres efter et standardscenarie kan ggres pa tveers
af landegranser



Hovedprincipper i EU-regulering vedr. droner

Opbygning af forordningerne

Er udgivet

/

EU Forordning "Rules and procedures

for the operation of unmanned
aircraft”

Cover regulation

Annex Part UAS, part A
UAS Operation in the Open
Category

Annex Part UAS, part B
UAS Operation in the Specific
Category

Annex Part UAS, part C
Light UAS Operator Certificate

N (Luc) P

\/

Lov

Udstedes af
EU Kommission

Forventes Oty
september 2019

Vejledning/Soft La

Udstedes af EASA

Acceptable Mean of
Compliance (AMC)

Guidance Material (GM) s




Hovedprincipper i EU-regulering vedr. droner
Muligheder for supplerende national regulering

Juni 2022 - ophgr af
_ overgangsbestemmelser
Juni 2021 - geo. for droner i open
Juni 2019 - Juni 2020 - Zoner samt category

ikrafttreedelse anvendelse kon\_/grterlng af
certifikater

¥ b b ¥

v

Droneforordning

JL_m_i _2019 - Juni 2022 -
frivillig obligatorisk
anvendelse anvendelse

Markedskontrolfo

rordning

v



Hovedprincipper i EU-regulering vedr. droner
Overgangsbestemmelser

- Dronerne kan under visse betingelser fortsat anvendes 2 ar efter
anvendelsestidspunktet af EU-forordning

- Droner med en MTOM pa under 500 g kan flyve efter reglerne for
underkategori Al

- Droner med en MTOM mindre end 2 kg kan flyve efter reglerne for
underkategori A2 dog skal afstanden til mennesker vaere 50 m

- Droner med en MTOM mellem 2 kg og 25 kg kan flyves efter reglerne i
underkategori A3



Hovedprincipper i EU-regulering vedr. droner
Overgangsbestemmelser

- Fortsat gyldige i 2 ar efter ikrafttraedelse af EU-forordning

- Skal senest 2 ar efter ikrafttraedelse af EU-forordning vaere konverteret til
tilladelser, erklaeringer, certifikater som er i overensstemmelse med EU-

forordningen



Hovedprincipper i EU-regulering vedr. droner
Markedsfgring og markedskontrol af droner

- Harmoniserede produktkrav til droner i open category bl.a.
klasseinddeling (C0-C4)
- CE-maerkning
- Produktkrav omhandler bl.a.
- Veegt
- Maksimal flyvehgjde
- Stgj
- Designkrav der forebygger personskade ved kollision
- Serienummer
- Remote ID (udsende ID pa Wifi frekvenser)
- (Geo-awareness
- Brugermanual
- Information om EU regler skal medfglge
- Andre EU forordninger gaelder ogsa, eksempelvis pa frekvensomradet



Hovedprincipper i EU-regulering vedr. droner

Markedsfgring og markedskontrol af droner

Klasse MTOM Max. Geo- Flyve- Remote- | Lys
Hastighed | . 5reness | h2ide ID

Privat- <2509g [ 19 m/s - 120 m - -
bygget

Co <2509 |19 m/s - 120 m - -
C1 <900 g |19 m/s Ja 120 m Ja Ja
C2 < 4 kg - Ja 120 m Ja Ja
C3 <25 kg - Ja 120 m Ja Ja
C4 <25 kg - - 120 m - _




Hovedprincipper i EU-regulering vedr. droner
Markedsfgring og markedskontrol af droner

- Medlemsstaternes myndigheder skal udfgre markedskontrol af droner,
producenter, importgrer og distributgrer
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Flyvning i Specific kategori

Low risk

LIMITATIONS : 25 kg;
Visual line of sight (VLOS),
height <120m; system of
zones

CE MARKING allows for
design requirements

SPECIFIC

Risk 7 manned aviation

Authorisation by NAA
based on specific
operation risk assessment
(SORA) EASA accepts application

in its present remit

Optional concept of
approved operator with
privilege




Droneflyvning omfattet af Specific category

- Droneflyvning som ikke kan udfgres i Open kategori -> Specifc med
mindre risiko svarer bemandet flyvning
- Fglgende kan ikke udfares i Specific kategori

- Overflyve forsamling af mennesker med droner >3 m

- Persontransport med droner

- Transport af farligt gods med droner som pafgrer 3. mand hgj
risiko ved ulykke

- Hvis den kompetente myndighed finder risici ikke er
tilstraekkeligt mitigeret uden certificering

- Specific omfatter bl.a.
- BVLOS flyvning
- Flyvning hgjere end 120 m
- Flyvning over mennesker undtagen det er der tilladt i Open Al
- Flyvning med droner pa mere end 4 kg i bymaessigt omrade



3 mader at operere i Specific kategori

1. Erkleering om at fglge et praedefineret standardscenarie
« Disse standardscenarier bliver offentliggjort af EASA

- Fgrste scenarier forventes at foreligge ultimo 2019 Of%/.f
%\? '((
@/7 iy
2. Operationel tilladelse (‘%bf@/\

Flyve efter et praedefineret standard scenarie offentliggjort af "4y
EASA i AMC til forordning 0%,
Risikovurderingen er lavet af EASA
« Udarbejdet pa baggrund af ansggning med risikovurdering og
mitigerende foranstaltninger

3. Hvis droneoperatgren er indehaver af et LUC (Light UAS operator
Certificate)
« Giver rettighed til at indehaver selv kan "godkende” scenarier



3 mader at operere i Specific kategori

. Erkleering om at fglge et praedefineret standard scenarie

« Disse standard scenarier bliver offentliggjort af EASA
« Fgrste scenarier forventes at foreligge ultimo 2019

2. Operationel tilladelse
« Udarbejdet pa baggrund af ansggning med risikovurdering og
mitigerende foranstaltninger

3. Hvis droneoperatgren er indehaver af et LUC (Light UAS operator

Certificate)
« Giver rettighed til at indehaver selv kan “godkende” operationer



Standard scenarier

- Hvad er et standardscenarie
- En beskrivelse, karakteristik, begraensninger og vilkar og for en
type af flyvninger
- Ikke bundet til
- Operatgr
- Specifik lokation
- normalt ikke en specifik type drone
- Formal
- Risikovurderingen (SORA) er lavet, skal ikke laves af operatgr
- For at flyve efter et standardscenarie:
- Man skal opfylde vilkar i scenarie
- Man skal indsende erklzering til TBST
- Navn, adresse m.v. pa operatgr
Erklaere de pataenkte operationer falder indenfor scenariets
karakteristika
Erklaere at man vil opfylde vilkar for pagseldende scenarie
Bekraeftelse at man har lovbetingede forsikringer
- Nar TBST har bekreeftet at alle relevante oplysninger er modtaget,

kan man starte flyvninger
- Ingen godkendelse kreaevet



1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

STS Characterisation and Provisions

1. Operational characterisation (scope and limitations)

Level of human
intervention

¢ No autonomous operations: the remote pilot shall always be able to
intervene in normal operation.

¢ The remote pilot should operate only one UA at a time.
¢ The remote pilot may not operate from a moving surface vehicle.

e Hand-over between RPS may not be performed

Range limit from
remote flight crew

e Launch / recovery: VLOS from the remote pilot

o |n flight:

o Ifno VOs are used: UA is not operated at more than 1 Km (or other
distance defined by the competent authority) from the remote pilot.

o |f VOs are used: range is not limited as long as the UA is not
operated at more than 1 Km (or other distance defined by the
competent authority) from the VO who is nearest to the UA.

Overflown areas

Sparsely populated areas’

UA limitations

e Max. characteristic dimension (e.g. wingspan or rotor diameter/area): 3 m
¢ Typical kinetic energy (as defined in SORA at §2.3.1) up to 34 kJ

Flight height limit

The maximum height of the operation volume should not be higher than
150m (500 ft) above the overflown surface (or any other altitude
reference defined by the state).

NOTE: In addition to the vertical limit for the operation volume, an air risk
buffer is to be considered (see "Air Risk” under point 3 of the table)

Airspace

Operations should be conducted only in F or G airspace class
(uncontrolled airspace) over rural areas.

NOTE: The criteria for its determination and location of some types of
“atypical” airspace can be expected to be defined by the Member State of
operation.

Others

The use of the UA to drop material or carry dangerous goods? is
forbidden, except for dropping items in connection with agricultural,
horticultural or forestry activities in which the carriage of the items does
not contravene any other applicable regulations.




1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

Visibility

At no time shall the UA be operated in an area where minimum flight
visibility is less than 5km.

2. Operational risk ¢

lassification (SORA)

Final Ground Risk
Class (GRC)

3 Final Air Risk ARC-b

Class (ARC) 2l .

3. Operational mitigations

Operation volume

The operational volume is composed of the flight geography and the
contingency volume.

To determine the operational volume the applicant should consider the
position keeping capabilities of the UAS in 4D space (latitude, longitude,
height and time).

In particular the accuracy of the navigation solution, the flight technical
error of the UAS and the path definition error (e.g. map error) and latencies
should be considered and addressed in this determination

If the UA leaves the operation volume, emergency procedures must be
activated immediately

Ground risk

¢ A ground risk buffer should be established to protect third parties on the
ground outside the operation volume.

e The minimum criterion should be the use of the “1 to 1 rule” (e.g. if
the UA is planned to operate at 150m height, the ground risk buffer
should at least be 150m).

¢ The operation volume, and the ground risk buffer shall be in sparsely
populated environment.

¢ The applicant shall evaluate the area of operations by typically means of
on-site inspections or appraisals and can justify a lower density of people
at risk

Air risk

An air risk buffer shall be defined.

This air risk buffer shall be in F or G airspace class (uncontrolled
airspace) over rural areas.

Operation volume shall be out of an airport environment, as defined by
the State of operations

Prior to flight, the proximity of the planned operation to manned A/C activity
shall be assessed.




1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

Visual Observers

e The remote pilot shall determine the correct placement and number of
VOs along the intended flight path. Prior to each flight, the operator shall
perform following assessment:

o Check the compliance between visibility and planned range for VOs.
o The potential terrain obstruction for VOs shall be assessed.

o Confirm there are no gaps between the zones covered by each of the
VOs

e The VO(s) necessary for the safe conduct of the operation must be in
place during flight operations.

Note: remote pilot may perform the role of a VO provided that workload is is
adequate to perform his/her duties.

4. Operator provisio

ns

Operator
competency

e The operator should have:
o knowledge of the UAS being used, and
o relevant procedures, including at least: operational procedures (at
least checklists), maintenance, training, responsibilities, and duties.

¢ Abovementioned aspect should be addressed in the Concept of
Operations (CONOPS)




1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

UAS operations

The following should be defined and documented in an Operations
Manual:
o Operational procedures and Emergency Response Plan (ERP)

o Limitations of the external systems supporting UAS for safe
operations.

o Environmental conditions required for a safe operation

Operational procedures should be validated against standards
recognised by the competent authority.

The adequacy of the contingency and emergency procedures should
be proved through:
o Dedicated flight tests, or

o Simulations, provided that the representativeness of the simulation
means is proven for the intended purpose with positive results, or

o Any other means acceptable to the competent authority.

The remote crew should be competent and be authorised by the
operator to carry out the intended operations.

A list of remote crew members authorised to carry out UAS operations
is established and kept up to date.

A record of all relevant qualifications, experience and/or trainings
completed by the remote crew is established and kept up to date.

The applicant should have a policy defining how the remote crew can
declare themselves fit to operate before conducting any operation.

UAS maintenance

The UAS maintenance instructions should be defined, documented
and cover the UAS manufacturer instructions and requirements when
applicable.

The maintenance staff should be competent and should have received
an authorisation to carry out maintenance.

The maintenance staff should use the UAS maintenance instructions
while performing maintenance.

The maintenance instructions should be documented.

The maintenance conducted on the UAS should be recorded in a
maintenance log system.

A list of maintenance staff authorised to carry out maintenance is
established and kept up to date.

A record of all relevant qualifications, experience and/or trainings
completed by the maintenance staff is established and kept up to date.

The maintenance log may be requested for inspection/audit by the
approving authority or an authorized representative.




1. standard scenarier,
eksempel
Beskrivelse,
karakteristik,

begraensninger

External services

e The applicant should ensure that the level of performance for any
externally provided service necessary for the safety of the flight is
adequate for the intended operation. The applicant should be
requested to declare that this adequate level of performance is achieved.

¢ Roles and responsibilities between the applicant and the external
service provider should be defined.

5. Training provisions

Remote crew

¢ Before performing UAS operations the remote crew should have received
competency-based theoretical and practical training consisting in the
elements indicated in Appendix E.

e The training programme should be documented (at least the training
syllabus should be available)

Maintenance staff

TBD (SORA OSOs do not address this training)

6. Technical provisions

General

¢ The UAS is designed in accordance with design standards recognised by
the competent authority for a low level of “integrity” and the intended
operation.

¢ Means to monitor critical parameters for a safe flight should be
available, in particular:

o UA position, height or altitude, ground speed or airspeed, attitude and
trajectory);

o UAS energy status (fuel, batteries ...);

o status of critical functions and systems (e.g. C2 Link, GNSS ...); as a
minimum, for services based on RF signals (e.g. C2 Link, GNSS ...)
means should be provided to monitor the adequate performance and
triggering an alert if level is becoming too low.

e The UA should have the performance capability to descend from its
operating altitude to the ‘safe altitude’ in less than a minute or have a
descend rate of 2 2.5 m/s (500 fpm)




1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

Human machine
Interface

The UAS information and control interfaces should be clearly and
succinctly presented and should not confuse, cause unreasonable
fatigue, or contribute to remote flight crew error that could adversely
affect the safety of the operation.

If an electronic means is used to support Visual Observers in their role to
maintain awareness of the position of the unmanned aircraft, its HMI
should:

o be sufficient to allow the Visual Observers to determine the position of
the UA during operation;
o not degrade the Visual Observer’s ability to:

= scan the airspace visually where the UA is operating for any
potential collision hazard; and

= maintain effective communication with the remote pilot at all times.
The applicant should conduct an evaluation of the UAS considering and

addressing human factors to determine the HMI is appropriate for the
mission.

Command,
Control links (C2)
and
communication

The UAS should comply with the requirements for radio equipment
and the use of RF spectrum.

Protection mechanisms against interference should be used,
especially if unlicensed bands (e.g. ISM) are used for C2 Link
(mechanisms like Frequency Hopping Spread Spectrum — FHSS,
technology or frequency de-confliction by procedure)

Communication between remote pilot and VO shall allow for the remote
pilot to maneuver the UA with sufficient time to yield right-of-way in
accordance with the following provisions:

o The unmanned aircraft must yield the right of way to all aircraft and
airborne vehicles in accordance with applicable regulations.

o No person may operate an unmanned aircraft so close to another
aircraft as to create a collision hazard.

Tactical mitigation

The UAS design should be adequate to ensure that the time required
between a command is given by the remote pilot and the UA executes it
does not exceed 5 seconds. (TBC)

Where an electronic means is used to assist the remote pilot and/or
VOs in being aware of UA position in relation to potential “airspace
intruders”, the information is provided with a latency and update rate for
intruder data (e.g. position, speed, altitude, track) that support the
decision criteria. For an assumed 3 NM threshold, a 5 second update
rate and a latency of 10 seconds is considered adequate (TBC)




1. standard scenarier,
eksempel

Beskrivelse,
karakteristik,

begraensninger

Containment

To ensure a safety recovery from a technical issue involving the UAS or
external system supporting the operation, the operator shall ensure:

¢ No probable failure of the UAS or any external system supporting
the operation shall lead to operation outside of the operation
volume.

e |t shall be reasonably expected that a fatality will not occur from any
probable failure of the UAS or any external system supporting the
operation.

Vertical extension of operation volume shall be 500ft AGL (or any other
altitude reference defined by the state).

Note: The term “probable” needs to be understood in its qualitative
interpretation, i.e. “anticipated to occur one or more times during the entire
system/operational life of an item.”

e A design and installation appraisal highlighting shall be made
available and shall minimally include:
o design and installation features (independence, separation
and redundancy);
o particular risks (e.g. hail, ice, snow, electro-magnetic
interference...) relevant to the ConOps.

Following additional requirements shall additionally apply if adjacent
area/airspace are gathering of people or ARC-d:

e The probability of leaving the operational volume shall be less than
10-4/FH.

e No single failure of the UAS or any external system supporting the
operation shall lead to operation outside of the ground risk buffer.

e Compliance with the requirements above shall be substantiated by
analysis and/or test data with supporting evidence.

e Software (SW) and Airborne Electronic Hardware (AEH) whose
development error(s) could directly lead to operations outside of the
ground risk buffer shall be developed to an industry standard or
methodology recognized as adequate by the competent authority.




1. Standard scenarier, eksempel vilkar

- Til det omtalte scenarie hgrer
- Krav til driftshandbog

- Krav til treening af personel
- Den "bagvedliggende” SORA risikoanalyse vil ogsa blive offentliggjort
- Men den skal man ikke forholde sig til for at anvende scenariet



1. Standard scenarier, eksempel

- Eksempel pa standardscenarie
- TBST har offentliggjort standardscenarie til begreenset BVLOS
flyvning med droner i redningsberedskab pa (se
link)
- Der accepteres ved denne type flyvning en forhgjet risiko, hvorfor
der er set bort fra visse af SORA risiko mitigerende krav

- Operatgrer som udfgrer droneflyvning i redningsberedskab kan
anvendes disse scenarier
- Redningsberedskaberne selv
- Operatgrer som har en aftale med et redningsberedskab om
at levere droneydelser
- Redningsberedskab som defineret i Beredskabsloven



3 mader at operere i Specific kategori

1. Erkleering om at fglge et praedefineret standard scenarie 0:%,/0
« Disse standard scenarier bliver offentliggjort af EASA ob&%f 7%
« Fgrste scenarier forventes at foreligge ultimo 2019 ‘%f/\
'Oc9°
. Operationel tilladelse %cy@f

a) Flyve efter et praedefineret standard scenarie offentliggjort af
EASA i AMC til forordning

« Risikovurderingen er lavet af EASA
b) Udarbejdet pa baggrund af ansggning med ansggers
risikovurdering og mitigerende foranstaltninger

3. Hvis droneoperatgren er indehaver af et LUC (Light UAS operator
Certificate)
« Giver rettighed til at indehaver selv kan "godkende” scenarier



Flyvning efter operationel tilladelse a)

- Hyvis der findes et standard scenarie der passer til behovet

- Sende ansggning om tilladelse, skal indeholde 0:‘%,
Navn, adresse m.v. pa operatgr Vgl 7
En risikovurdering for operationen (SORA) ‘(%%S/\
Beskrivelse af mitigerende foranstaltninger med passende 060/77
dokumentation herfor (det anviser SORA) 0%,

En driftshandbog hvis kompleksiteten og risici pakraever det
Bekraeftelse at man har lovbetingede forsikringer

- TBST vil vurdere ansggningen og vurdere om ansgger opfylder alle
krav i standard scenarie

I givet fald udstedes tilladelse

www.tbst.dk



Flyvning efter operationel tilladelse b)

- Hyvis ikke der findes et standard scenarie der passer til behovet

7%

Vg, &
s 78
%, Sr
@

OF
e,
%

- Sende ansggning om tilladelse, skal indeholde

Navn, adresse m.v. pa operatgr

En risikovurdering for operationen (SORA)

Beskrivelse af mitigerende foranstaltninger med passende
dokumentation herfor (det anviser SORA)

En driftshandbog hvis kompleksiteten og risici pakraever det
Bekraeftelse at man har lovbetingede forsikringer



2. Flyvning efter operationel tilladelse
SORA, hvad er det

- Specific Operations Risk Assessment (SORA)
- Udviklet i Joint Authorities for Rulemaking on Unmanned System
(JARUS)

- Mere end 60 landes luftfartsmyndigheder, EASA, FAA
- Branchesupportpanel

- Bowtie risikovurderingsmodel specielt tilpasset droneflyvning
- Handterer Ground Risk og Air Risk
- Handterer ikke privatlivets fred, security, cybersecurity
- Anvendes pa flyvninger i Specific kategori, ikke Open og

Certified

- Fgrste komplette version af SORA netop udgivet
- Vi kalder den version 2.0
- Alle de "operative” dele udgivet
- Forklaring Annex udestar til dels
- Planer for version 3.0 drgftes allerede



SORA model

Ground Risk Model

Adjacent Area

Ground
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Air Risk Model

Emergency Procedures
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|
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Contingency Procedures —
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SORA

10 trin i proces

Step #1: CONOPS description
As ger section 2.2.2 and Annexes A.1 and A.2

v

Step #2: Determination of the UAS intrinsic Ground Risk Class {GRC)
As per section 2.3.1

v

Step #3: Final GRC determination
As per section 2.3.2 and Annex B

NO

Is GRC is lower or equal to 77

YES
s 4

Step #4: Determination of the initial Air Risk Class
As per section 2.4.2

) 2

Step #5 (optional): Application of Strategic Mitigations to Determine final ARC
As per section 2.4.3 and Annex C

v

Step #6: TM PR and Robustness Levels
As per section 2.4.4 and Annex D

L J

Step # 7: SAIL determination
As per section 2.5.1

L J

Step #8: Identification of Operational Safety Objectives {OSQ)
As persection 2.5.2 and Annex £

v

Step #9: Adjacent area / airspace considerations
As persection 2.5.3 and Annex £

Step#10: Comprehensive Safety Portfolio
Are mitigations and objectives required by the
SORA met with a sufficient level of canfidence?
As persection 2.6

YES

|

UAS eperation
approval {with
associated
limitations)



SORA, step #1

- Beskriv in operation i en CONOPS
- Saml relevant teknisk, operationen og systeminformation som
muligggre at vurdere risikoen
- SORA Annex A giver retningslinjer for hvad en CONOPS bgr
adressere



CONTENTS........

ANNEX A - Guidelines on collecting and presenting system and operation information for a

SPECIIC UAS OPEIAtION. ... ...eeiiiiiiiieeie et e e ee e e e e e et e ae e aeeee e s ssaesaeeeeeenneanns 4
A.1  Guidance for collection and presentation of operation relevant information il
A11 DefiNHONS: wusussnmmsumsmmvswmmmrmsmsesvss s s o 4
A2  OrganisalioN OVEIVIBW «uvavrssimms st o s e SR SRS e s 4
A1.21 Safel. s e e e 4
A122 Design and Production .............cocuueiiiiiee it ee e e e 4

(@) If the organization is responsible for the design and/or production of the UAS, describe

the design and/or the production organization.................ccccooiiiiiiiiiie i 4

A.1.23  Training of staff involved in operations...
A1.24 MaINEENANCE v summciisvsmmucams s s PR VSRS e S T R
A1.25 O i o e T e T S
A1.2.6 UAS Configuration Management ............ccooouviiiiieieeeeiiiieeie e ee e ae e
A1.27 Other position(s) and other information......

ST (O DO OIS 2 csssovsssssossssssnssttos s S T R AR 6 B P A R SR Y S RS R
A.1.3.1 TYPB O OPOratiONS e v s T SV TS 5
A1.3.2 Standard Operating ProCedures .............coooiuiiiiiieeieeciiciieie et 5
A.1.3.3 Normal Operation Strategy .......ccccuueeiieieeiie e 5
A.1.3.4  Abnormal operation and emergency operation ..........c.cccceeeeeiiiiiiiieeeie e 6
A.1.35 Accidents, incidents and mMiShaps .............oooiiiiiiiiieiici e, 6

AL TIAIDING sosonsmmo s o s v S R S VS S s SR 6
A1.41 General iNfOTMAtION s s e I AR R s 6
A.1.4.2 Initial training and qualification ...6
A1.43 Procedures for maintenance of CUITENCY .............coovveiiiiiiiieeiee e 6
A1.44 Flight Simulation Training Devices (FSTD) .......cccoiiiiiiiiiiiiiiiie e 6
A1:4.5  Training ProgranT s s s s ss i 7

T I £ 1= (-1 (o L T I 74

A.2  Guidance for collection and presentation of technical relevant information. ...................... 8

A2.1 DefiNITIONS ...t e 8

R2:2  UAS QoS CIPHON . wuswssmmmswismossiswr s s s s e e S S ST A e ST 8
A221 Unmanned Aircraft (UA) segment

A2 210 AftaNe cvsaminurmmssnnimsns

A.2.21.2 Aircraft Performance Characteristics ............ccooiiiiiiiiiiiiiiiiiieceee e 9
A.2.2.1.3 PropulSion SYSIEM ... ...couiiiiiiiiiiiiiiie et 10
A.2.2.1.4 Flight Control Surfaces and Actuators.............cccceoviiiiiiiiiiiiiieieee 11
A2.201:0 OIS ONS s umessiamsum v ey o e e Y A e R e 11

SORA,

step #1, CONOPS

A2216 Payloads............
A.2.3 UAS Control segment
A2.3.1 - |
A232 Navigation....
A2 33 AAUOPIOL v o e s R e s P A S
A234 Elight:Control:Systemta: s imismmmmonmmrmi e a s e 12
A2.35 Control Station (CS)......... A3
A2.36 Detect And Avoid (DAA) SYSEEM ..ot ee e ee e 13
A2.4  GEO-ENCING ... et et ee e e e ee e et beeae e aeeae e e e e e e 14
A.2.5 Ground Support Equipment (GSE) segment...........ccccooiiiiiiiiiiiiiiiiie e 14
A26 Command and Control Link (C2 link) segment..............ccooiiiiiiiiiiii e 14
A.2.7 C2 Link degradation
A2.8 C2LinkLost..................
A.2.9 Safety features
A2 10 RefoTENCe S T T T T R R R T S s S s 16



SORA, step #2

Bestemme Intricsic (egentlige) Ground Risk Class (GRC)

Intrinsic UAS Ground Risk Class
: ‘ .| > :

Max UAS characteristics dimension 1m /;f;:prox 2| /:lg;fntprox am /szcltprox 8 m é:f;;prox

<700 4 <34 KJ <1084 KJ > 1084 KJ
Typical kinetic energy expected {approx. 529 (approx. {approx. (approx.

Ft Lb) 25000 FtLb) | 800000 FrLb) | 800000 Ft Lb)

Operational scenarios

VLOS/BVLOS over controlled ground area 1 2 3 4
VLOS in sparsely populated environment 2 3 4 5
BVLOS in sparsely populated environment 3 4 5 6
VLOS in populated environment 4 5 6 8
BVLOS in populated environment 5 6 8 10

VLOS over gathering of people

BVLOS over gathering of people

8

Tahla 2 — Infrincir (Grrimd Ricle Miaccac /RRM)Y Natarminatinn

Kinetisk energi

- Fixed wing droner, anvend cruise speed

- Alle andre droner, terminal velocity (frit fald uden motor)
Ved stor forskel mellem kinetisk energi og dimension, underbyg valg af class
EVLOS flyvning anses som BVLOS for Ground Risk
Man kan ikke vaelge lavere risiko klasse hvis en operation foregar i eksempelvis
befolket omrade men udelukkende over industri omrade, her vil klassen vaere befolket

omrade

Controlled area, omrade hvor kun aktive deltagere befinder sig




SORA, step #3

- Bestemme Final GRC
- Man kan med M1, M2 og M3 mitigere risici for personer pa jorden

Robustness
Mitigation | Mitigations for ground risk
Sequence Low/None Medium High
M1 - Strategic mitigations for ground 0: None
1 . -2 -4
risk® -1: Low
) M2 - Eff(facts of ground impact are 0 p 2
reduced
M3 - An Emergency Response Plan (ERP)
3 is in place, operator validated and 1 0 -1
effective

- Final GRC=Intrinsic + M1 + M2 +M2 (ex.: 5 -2 -1 +1=3)
- Man kan ikke reduce GRC lavere end VLOS/BVLOS over controlled area

for pagaeldende stgrrelse drone
- Hvis Final GRC >7 understgttes ikke af SORA, operationen vil

sandsynligvis falde i Certified kategori



SORA, step #3

- Bestemme Final GRC
- Man kan med M1, M2 og M3 mitigere risici for personer pa jorden

- M1 handler om at reducere risikoen for personer ved buffer
zone, tekniske krav til drone, tgjret drone o.l.

- M2 handler om at reducere effekten af crash mod mennesker,
eksempelvis faldskaerm

- M3 handler om handleplan for ulykke

- Neaermere definition af M1, M2 og M3 findes i Annex B

Robustness

Mitigation | Mitigations for ground risk

Sequence Low/None Medium High

M1 - Strategic mitigations for ground 0: None

1 . . -2 -4
risk® -1: Low

5 M2 - Eff{:_-cts of ground impact are 0 1 2
reduced
M3 - An Emergency Response Plan (ERP)

3 is in place, operator validated and 1 0 -1

effective

- Final GRC=Intrinsic + M1 + M2 +M2 (eks.: 5 -2 -1 +1=3)
- Ikke reducere GRC lavere end VLOS/BVLOS over controlled area
- Hvis Final GRC >7 understgttes ikke af SORA



SORA, step #3, Annex B M2 eksempel

—

LEVEL of INTEGRITY

\ Low/None

Medium

High

_

M2 -
Effects of
UA impact
dynamics
are
reduced
(e.g.
parachute)

—

Criterion #1
il

(Technical

e

Does not meet the
“Medium” level criterion

e [ETlects of Impact
dynamics and post
impact hazards' are
significantly reduced
although it can be
assumed that a fatality
may still occur.

¢ When applicable, in
case of malfunctions,
failures or any
combinations thereof
that may lead to a crash,

Same as medium. In addition:

¢ When applicable, the
activation of the mitigation,
is automated?.

e The effects of impact
dynamics and post impact
hazards are reduced to a
level where it can be
reasonably assumed that a
fatality will not occur?.

g

g

design) the UAS contains all
elements required for
the activation of the
mitigation.
» When applicable, any
failure or malfunction of
the proposed mitigation
itself (e.g. inadvertent
activation) does not
adversely affect the
safety of the operation.
2 The applicant retains the
discretion to implement an
additional manual activation
" Examples of post impact function.
Comments | N/A hazards include fires, » .
release of high energy parts Empgiigiesasel; and
" | upcoming industry standards
will help applicants to
substantiate compliance with
T this integrity criterion.
¢ Criterion #2Y/ . , . _
(Procedures ny eq'mpm'ent used to redupe the effect of the UA |mpact dynamics are installed and
L if applicable’ maintained in accordance with manufacturer instructions.
/ | 4 The distinction between a low, a medium and a high level of robustness for this criterion is
achieved through the level of assurance (Table 7 below).
¥ Criterion #3 P . . . .
(Training, if ersonnel responsible for the installation and ma!ntenance of the measures propo_sed to
L applicabfe) reduce the effect of the UA impact dynamics are identified and trained by the applicant.®
/ | 8 The distinction between a low, a medium and a high level of robustness for this criterion is
Notes achieved through the level of assurance (Table 7 below).

+—— Niveau af forbedring

Alle anfgrte kriterier
skal opfyldes for at
opna pagaeldende
forbedring



SORA, step #3, Ann

q

LEVEL of ASSURANCE

—

\

Low/None

Criterion #1
(Technical

design)

The applicant declares that |
the required level of
integrity has been
achieved'.

Medium

__High ——

e applicant has
supporting evidence to
claim the required level of
integrity is achieved. This is
typically? done by means of
testing, analysis,
simulation®, inspection,
design review or through
operational experience.

The claimed level of integrity is
validated by a competent third
party against a standard
considered adequate by the
competent authority and/or in
accordance with means of
compliance acceptable to that
authority* (when applicable).

Comments

1 Supporting evidence may
or may not be available

2 The use of Industry
standards fs encouraged
when developing
mitigations used to reduce
the effect of ground impact.
3 When simulation is used,
the validity of the targeted
environment used in the
simulation needs to be
Justified.

4 National Aviation Authorities
(NAAs) may define the
standards and/or the means of
compliance they consider
adequate. The SORA Annex B
will be updated at a later point in
time with a list of adequate
standards based on the
feedback provided by the NAAs.

A2 -
ffects of
JA impact
iynamics
re
educed
eg.
»arachute) ‘

f Criterion #2

(Procedures,

\ if applicable)

e Procedures do not
require validation
against either a
standard or a means of
compliance considered
adequate by the
competent authority.

* The adequacy of the
procedures and
checklists is declared.

e Procedures are
validated against
standards considered
adequate by the
competent authority
and/or in accordance
with means of
compliance acceptable
to that authority®.

The adequacy of the
procedures is proved
through:

o Dedicated flight
tests, or
Simulation,
provided that the
representativeness
of the simulation
means is proven for
the intended
purpose with
positive results.

o

Same as Medium. In addition:

e Flight tests performed to
validate the procedures
cover the complete flight
envelope or are proven to
be conservative.

e The procedures, flight tests
and simulations are
validated by a competent
third party.

Comments

/\

N/A

5 National Aviation
Authorities (NAAs) may
define the standards and/or
the means of compliance
they consider adequate.
The SORA Annex B will be
updated at a later point in
time with a list of adequate
standards based on the
feedback provided by the
NAAs

N/A

Criterion #3
(Training, if

applicable)

Training is self-declared
(with evidence available)

e Training syllabus is
available.

e Training syllabus is
validated by a competent
third party.

ex B M2 eksempel

+—— Niveau af "bevis-
fgrelse”

Alle anfgrte kriterier
skal opfyldes for at
opna pagaeldende
forbedring



SORA, step #4

- Bestemme Initial Air Risk

b }_ OPS n Atypica e ( e )
—- -Ye 5~ ARGa
4 Al 7
=3
Y
-
OPS >FL600? s ARC-b
L 4

OPSin
Airport/Heliport
nvironment?,

OPSin
ClassB,Cor D
Airspace?

0oPs
>500ft. AGL but
< FL600

OPSin
Mode-C Veil
orTMz?

h 4

OPSin
Mode-C Veil
orTMz?

OPS< 500 ft AGL |t

~No— in Controlled

OPs

Airspace?

OPs
in Controlled
Airspace?

ARC-c

Airspace over Airspace over Rural
Urban Area? Areas.
OPS Operations

Airsp

ARC-c

in Uncontrolled

in Uncontmolled

Urban Area3,

Risiko for bemandet trafik

ARC-a: Ingen (eks.: lukket luftrum)
ARC-b: En vis mindre risiko

ARC-c: En stgrre risiko

ARC-d: Hgjeste risiko

Der kan veere tilfaelde hvor denne
luftrumskategorisering ma tilpasses
faktiske forhold

ARCc

OoPs

Operations
in Uncontrol led

in Uncontrolled
Airspace over Rural
Areas.

ace over




SORA, step #5

- Strategic Mitigation er mitigering som ikke kraever en Igbende feedback
- Nar den er implementeret "virker” automatisk indenfor de givne
rammer
- Strategic mitigation of Air Risk, reduktion af Air Risk, to typer
- Mitigering ved operative begraensninger som er under kontrol af
droneoperatgr, eks.:
- Flyve i en del af luftrum som reelt ikke udnyttes, det er
implementeret i DK rundt stgrre lufthavne
- Flyve pa et tidspunkt hvor luftrummet ikke udnyttes, udnyttes
i vid udstraekning ved CPH
- Mitigering ved luftrums struktur og regler som ikke er under
kontrol af droneoperatar
- Eksempelvis ved at TBST kraever alle luftfartgjer og droner i
givet luftrum har noget specifikt udstyr der ggr at alle kan se
hinanden
- Annex C beskriver om og hvorledes man kan reducere Air Risk
- Maximum et niveaureduktion



SORA, step #6

- Tactical Mitigation er mitigering som kraever en Igbende feedback
- Operatgren skal hele tiden vaere opmaerksom pa de output som
mitigering giver
- Hvis man under eksempelvis BVLOS anvender et DAA system som
strategic mitigation stilles fglgende krav

Residual ARC Tactical Mitigation TMPR Level of
Performance Requirements Robustness
(TMPR)
ARC-d High High
ARC-c Medium Medium
ARC-b Low Low
ARC-a No requirement No requirement

- Annex D specificerer hvad disse krav indebaerer



SORA, step #6

- Annex D specificerer hvad Low, Medium og High indebaerer

Function

Tactical Mitigation Performance Requirements (TMPR}

Detect*

No Requirement

No Requirement

TMPR Level

Low
(ARG-b)

Medium
(ARC-c)

The expectation is for the applicant’s DAAPlan to
enable the operator to detect approximately 50%
of all aircraft in the detection volume?.

This is the performance requirement in absence
of failures and defaults.

Itis required that the applicant has awareness of
most of the traffic operating in the area in which
the operator intends to fly, by relying on one or
more of the following:

» Use of (web-based) real time aircraft tracking
services

e Use Low Cost ADS-B In JUAT/FLARM®/Pilot
Aware® aircraft rackers

® Use of UTM Dynamic Geofencing4

* Monitoring aeronautical radio communication
(i.e.useofa scanner)5

The expectation is for the applicant’s DAA Plan to
enable the operator o detect approximately 90%
of all aircraftin the detection volume?. To
accomplish this, the applicant will have to rely on
one or a combination of the following systems or
services:

* Ground based DAA fRADAR

* FLARM ¥*

* Pilot Aware */¢

» ADS-B Inf UAT In Receiver®

e ATC Separation Services’

e UTM Surveillance Service*

* UTM Early Conflict Detection and Resolution
Service'

® Active communication with ATC and other
airspace users®.

The operator provides an assessment of the
effectiveness of the detection tools/methods
chosen.

Asystem
meeting RTCA
SC-228 or
EUROCAE WG-
105
MOPS/MASPS
{or similar)
and installed in
accordance
with applicable
requirements.




SORA, step #7

- Final Specific Assurance and Integrity Levels (SAIL)= endelig risiko
- Final GRC og Residual ARC bestemt i foregaende steps, leder til

SAIL
SAIL Determination
Residual ARC

Final a b c d
GRC
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SORA, step #8

- Med den endelige risiko fastlagt (SAIL), foreskriver SORA hvilken
risikomitigering man skal have i form af Operational Safety Objectives
(OSOs) #01 til #24

OSO #1 til #10 stiller tekniske krav til dronen og personellets
traening i at anvende, vedligeholde dronen

- 0OSO #11 til #13 handler om de eksterne systemer man anvender
i operationen

- 0SO #14 til #20 handler om de menneskelige faktorer

- 0SO #21 til #24 handler det miljg/vejr som operationen foregar i

- Eksempelvis OSO #1 og #2:

OS8O

Number (in SAIE

line with

Annex E) | nm{mjmNv|v/|wv

Technical issue with the UAS

0S0#01 Ensure the operator is competent
and/or proven

OSO#02 UAS manufactured by competent
and/or proven entity




SORA, step #8,
Annex E beskriver kravene til de enkelte OSO, her OSO #1:

TECHNICAL ISSUE WITH THE

LEVEL of INTEGRITY

UAS Low Medium High
Same as Low. In addition, the applicant
The applicant is knowledgeable of the has an organization appropriate? for the
UAS being used and as a minimum has | intended operation. Also the applicant
e the following relevant operational has a method to identify, assess, and s
(E)r?sou:g:he cles prchdures: cheqk!igfts, maintenance, mitiga‘ge risks associated with flighft Sl eatea
operator is trammg, respoerIbnmes, and operatlons. These should be consistent
R associated duties. with the nature and extent of the
P operations specified.
and/or
proven 1 For the purpose of this assessment
appropriate should be interpreted as
Comments N/A commensurate/proportionate with the N/A
size of the organization and the
complexity of the operation.

TECHNICAL ISSUE WITH THE LEVEL of ASSURANCE
UAS Low Medium High
The applicant holds an Organizational
0SO #01 _ _ ; Operating Certificate or has a
Ensure the Criteria The elements delineated in the level of Er':%r égftr;epzrr?éfrgzr:::%nd d?t%?rg]%etent recognized flight test organization.
operator is litegntyaledeicssedintiie COUORR AT Jno o on In addition, a competent third party
competent recurrently verifies the operator
and/or competences.
proven
Comments N/A N/A N/A




SORA, step #9

- Adjacent Area/Airspace consideration (omgivende omrade/luftrum)
- Generelle krav til containment (blive i det tilsigtede omrade),
geelder altid:

1. No probable' failure! of the UAS or any external system supporting the operation shall
lead to operation outside of the operational volume.

Compliance with the requirement above shall be substantiated by a design and
installation appraisal and shall minimally include:

- design and installation features (independence, separation and redundancy);

- any relevant particular risk (e.g. hail, ice, snow, electro-magnetic interference...)
associated with the ConOps.




SORA, step #9

- Adjacent Area/Airspace consideration, yderligere krav hvis en af
fglgende konditioner er tilstede
- Omgivende omrade/luftrum
- Omgivende omrade er forsamling af mennesker, med
mindre godkendt til operere over forsamlinger eller
- Omgivende luftrum er ARC-d med mindre godkendt til at
operere i ARC-d
- 1 befolket (bymaessigt) omrade
- M1 anvendt til at reducere initial GRC
- Operationen foregar over controlled area

1. The probability of leaving the operational volume shall be less than 104/FH.

2. No single failure® of the UAS or any external system supporting the operation shall
lead to operation outside of the ground risk buffer.

Compliance with the requirements above shall be substantiated by analysis and/or test
data with supporting evidence.

3. Software (SW) and Airborne Electronic Hardware (AEH) whose development error(s)
could directly lead to operations outside of the ground risk buffer shall be developed to
an industry standard or methodology recognized as adequate by the competent
authority.




SORA, step #10

- Samle alle mitigationer fra de forskellige steps:

Mitigering til at reducere initial GRC (M1, M2, M3)
Strategic Mitigations for initial ARC

Tactical Mitigations for ARC

Operational Safety Objectives (OSOs)

Adjacent Area/Airspace

- Ansgger vurdere om man samlet set kan “leve med” disse mitigeringer
. . o . . (o]
- Hyvis ikke ma man overveje at gennemfgre operationen pa en

anden made

- Fremsende ansggning til myndighed med relevant underbygning

CONOPS
Risikovurdering
Hvorledes man opfylder de identificerede mitigeringer



3 mader at operere i Specific kategori

1. Erkleering om at fglge et praedefineret standard scenarie
« Disse standard scenarier bliver offentliggjort af EASA
« Forste scenarier forventes at foreligge ultimo 2019

2. Operationel tilladelse
« Udarbejdet pa baggrund af ansggning med risikovurdering og
mitigerende foranstaltninger

. Hvis droneoperatgren er indehaver af et LUC (Light UAS operator
Certificate)

« Giver rettighed til at indehaver selv kan “godkende” operatione




Flyvning med LUC

- For at fa et LUC skal man have
- Et management system, herunder et Safety Management System
(SMS) som bl.a. skal sikre

- Safety rapporter og interne undersggelser +
- Kontrol med operationer 52
L . % s
- Kommunikation om safety SN
- Have Compliance monitor funktion ALY
- Have en driftshandbog for organisationen o%%&‘“(;/.
- Have ekspertise i risikovurdering (SORA) %/;9%@69
- Have logs i minimum 3 ar af %o S
o ®/\ o)
- de SORA analyser man har gennemgaet S
- De mitigerende foranstaltninger man tager 2%

- Kvalifikationer for de personel der har veaeret involveret i
operationerne
- Nar TBST udsteder et LUC vil det specificere rettigheder
- Det kunne eksempelvis veere at LUC ma egengodkende
operationer op til et SAIL niveau e.l.
- En LUC operatgrer vil vaere underkastet fast tilsyn af TBST



Implementering af EU-regulering vedr. droner
Forordninger

- COMMISSION IMPLEMENTING REGULATION (EU) .../... of XXX
on the rules and procedures for the operation of unmanned
aircraft:

- Fastseetter regler for flyvning (operationer) med droner
- COMMISSION DELEGATED REGULATION (EU) .../... of XXX on
unmanned aircraft and on third-country operators of unmanned

aircraft system:

- Fastseetter regler for produktkrav til droner i open category
samt krav om markedskontrol af disse



Implementering af EU-regulering vedr. droner
Dansk lov

- Loven skal eendres. Bestemmelser som er i modstrid med EU-
forordningerne skal ophaeves



Implementering af EU-regulering vedr. droner
Dansk lov

- Landdronebekendtggrelsen og bydronebekendtggrelsen skal ophaeves

- Udstedelse af ny dronebekendtggrelse som samler alle supplerende
nationale bestemmelser for alle droneoperationer



Implementering af EU-regulering vedr. droner
Hvad gor vi?

- Branchen inddrages

- Udarbejdelse af national supplerende regulering, herunder vedr.
privatlivets fred, sikkerhed, databeskyttelse mv

- Lovprocessen



Implementering af EU-regulering vedr. droner
Hvad gor vi?

- AEndring af luftfartsloven — juni 2020

- Udarbejdelse af ny dronebekendtggrelse — juni 2020



Implementering af EU-regulering vedr. droner
Overgangsbestemmelser

- Ingen skelnen mellem professionelt gjemed/ikke professionelt formal
- Anmeldelse 24 timer fgr operation til politi

- Flyvehgjde fastseettes til 120 m over hele landet

- Regler vedr. overflyvning af afgreenset ejendom

- Afstandskrav til veje, jernbaner m.v.

- Flyvning i naturfglsomme omrader



