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Easy Access Rules for Unmanned Aircraft Disclaimer
x E A S A Systems (Regulations (EU) 2019/947 and

(EU) 2019/945)

DISCLAIMER

This version is issued by the European Union Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updated, consolidated, and easy-to-read publication. It has been prepared by
putting together the officially published regulations with the related acceptable means of compliance
and guidance material (including the amendments) adopted so far. However, this is not an official
publication and EASA accepts no liability for damage of any kind resulting from the risks inherent in
the use of this document.
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x E A S A Systems (Regulations (EU) 2019/947 and

(EU) 2019/945)

NOTE FROM THE EDITOR

The content of this document is arranged as follows: the cover regulation (recitals and articles) with
the implementing rule (IR) points appear first, followed by the related acceptable means of
compliance (AMC) and guidance material (GM) paragraph(s). As last comes the delegated rule (DR).

All elements (i.e. cover regulation, IR, AMC, GM, and DR) are colour-coded and can be identified
according to the illustration below. The Commission regulation or EASA Executive Director (ED)
decision through which the point or paragraph was introduced or last amended is indicated below the
point or paragraph title(s) in italics.

Cover requlation article

Commission regulation

Implementing rule

Commission regulation

Delegated rule

Commission regulation

ED decision

Guidance material

ED decision

This document will be updated regularly to incorporate further amendments.

The format of this document has been adjusted to make it user-friendly and for reference purposes.
Any comments should be sent to erules@easa.europa.eu.
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: Easy Access Rules for Unmanned Aircraft Incorporated amendments
x E A S A Systems (Regulations (EU) 2019/947 and
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INCORPORATED AMENDMENTS

IMPLEMENTING RULES (IRS) (COMMISSION REGULATIONS)

Incorporated Commission . o
5 ) Regulation amendment Applicability date?
Regulation

Regulation (EU) 2019/947 Initial issue 1/7/2020

DELEGATED RULES (DRS) (COMMISSION REGULATIONS)

Incorporated Commission . oL
P ) Regulation amendment Applicability date®
Regulation

Regulation (EU) 2019/945 Initial issue 1/7/2019

AMC & GM 10 IRs (ED DECISIONS)

Incorporated ED Decision AMC/GM Issue No, Amendment No Applicability date?

ED Decision 2019/021/R Issue 1 11/10/2019

Note: To access the official versions, please click on the hyperlinks provided above.

1 This is the main date of application (i.e. the date from which an act or a provision in an act produces its full legal effects) as defined in
the relevant cover regulation article. Some provisions of the regulations though may be applicable at a later date (deferred applicability).
Besides, there may be some opt-outs (derogations from certain provisions) notified by the Member States.
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ED Decision 2019/021/R

airspace encounter category

airborne electronic hardware

air navigation service provider

air risk class

above ground level

acceptable means of compliance

air traffic control

beyond visual line of sight

command and control

command, control and communication
concept of operations

detect and avoid

European Union Aviation Safety Agency
emergency response plan

European Union

frequency-hopping spread spectrum

ground risk class

guidance material

Global Navigation Satellite System

human machine interface

industrial, scientific and medical

Joint Authorities for Rulemaking on Unmanned Systems
aviation routine weather report (in (aeronautical) meteorological code)
multi-crew cooperation

maximum take-off mass

national aviation authority

operations manual

operational safety objective

predefined risk assessment

risk-based oversight

required communication performance

radio frequency

required C2 link performance

remote pilot

remote pilot station

specific assurance and integrity level

safety management manual

specific operations risk assessment

aviation selected special weather code in (aeronautical) meteorological code)
standard scenario

software

terminal area forecast

traffic collision avoidance system

tactical mitigation performance requirement
unmanned aircraft

unmanned aircraft system

Commission Implementing Regulation (EU) 2019/947 of 24 May 2019 on the rules and
procedures for the operation of unmanned aircraft
very low level

visual line of sight

visual observer
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COVER REGULATION TO REGULATION (EU) 2019/947

COMMISSION IMPLEMENTING REGULATION (EU) 2019/947
of 24 May 2019

on the rules and procedures for the operation of unmanned aircraft

Regulation (EU) 2019/947
THE EUROPEAN COMMISSION,
Having regard to the Treaty on the Functioning of the European Union,

Having regard to Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July
2018 on common rules in the field of civil aviation and establishing a European Union Aviation Safety
Agency, and amending Regulations (EC) No 2111/2005, (EC) No 1008/2008, (EU) No 996/2010, (EU)
No 376/2014 and Directives 2014/30/EU and 2014/53/EU of the European Parliament and of the
Council, and repealing Regulations (EC) No 216/2008 and (EC) No 552/2004 of the European
Parliament and of the Council and Council Regulation (EEC) No 3922/91%, and in particular Article 57
thereof,

Whereas:

(1) Unmanned aircraft, irrespective of their mass, can operate within the same Single European Sky
airspace, alongside manned aircraft, whether airplanes or helicopters.

(2)  Asformanned aviation, a uniform implementation of and compliance with rules and procedures
should apply to operators, including remote pilots, of unmanned aircraft and unmanned aircraft
system (‘UAS’), as well as for the operations of such unmanned aircraft and unmanned aircraft
system.

(3) Considering the specific characteristics of UAS operations, they should be as safe as those in
manned aviation.

(4) Technologies for unmanned aircraft allow a wide range of possible operations. Requirements
related to the airworthiness, the organisations, the persons involved in the operation of UAS
and unmanned aircraft operations should be set out in order to ensure safety for people on the
ground and other airspace users during the operations of unmanned aircraft.

(5)  The rules and procedures applicable to UAS operations should be proportionate to the nature
and risk of the operation or activity and adapted to the operational characteristics of the
unmanned aircraft concerned and the characteristics of the area of operations, such as the
population density, surface characteristics, and the presence of buildings.

(6)  The risk level criteria as well as other criteria should be used to establish three categories of
operations: the ‘open’, ‘specific’ and ‘certified’ categories.

(7)  Proportionate risks mitigation requirements should be applicable to UAS operations according
to the level of risk involved, the operational characteristics of the unmanned aircraft concerned
and the characteristics of the area of operation.

(8) Operations in the ‘open’ category, which should cover operations that present the lowest risks,
should not require UAS that are subject to standard aeronautical compliance procedures, but

1 0JL212,22.8.2018, p. 1.
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should be conducted using the UAS classes that are defined in Commission Delegated
Regulation (EU) 2019/945.

(9) Operations in the ‘specific’ category should cover other types of operations presenting a higher
risk and for which a thorough risk assessment should be conducted to indicate which
requirements are necessary to keep the operation safe.

(10) A system of declaration by an operator should facilitate the enforcement of this Regulation in
case of low risk operations conducted in the ‘specific’ category for which a standard scenario
has been defined with detailed mitigation measures.

(11) Operations in the ‘certified’ category should, as a principle, be subject to rules on certification
of the operator, and the licensing of remote pilots, in addition to the certification of the aircraft
pursuant to Delegated Regulation (EU) 2019/945.

(12) Whilst mandatory for the ‘certified category’, for the ‘specific’ category a certificate delivered
by the competent authorities for the operation of an unmanned aircraft, as well as for the
personnel, including remote pilots and organisations involved in those activities, or for the
aircraft pursuant to Delegated Regulation (EU) 2019/945 could also be required.

(13) Rules and procedures should be established for the marking and identification of unmanned
aircraft and for the registration of operators of unmanned aircraft or certified unmanned
aircraft.

(14) Operators of unmanned aircraft should be registered where they operate an unmanned aircraft
which, in case of impact, can transfer, to a human, a kinetic energy above 80 Joules or the
operation of which presents risks to privacy, protection of personal data, security or the
environment.

(15) Studies have demonstrated that unmanned aircraft with a take-off mass of 250 g or more would
present risks to security and therefore UAS operators of such unmanned aircraft should be
required to register themselves when operating such aircraft in the ‘open’ category.

(16) Consideringthe risks to privacy and protection of personal data, operators of unmanned aircraft
should be registered if they operate an unmanned aircraft which is equipped with a sensor able
to capture personal data. However, this should not be the case when the unmanned aircraft is
considered to be a toy within the meaning of Directive 2009/48/EC of the European Parliament
and of the Council on the safety of toys?.

(17) The information about registration of certified unmanned aircraft and of operators of
unmanned aircraft that are subject to a registration requirement should be stored in digital,
harmonised, interoperable national registration systems, allowing competent authorities to
access and exchange that information. The mechanisms to ensure the interoperability of the
national registers in this Regulation should be without prejudice to the rules applicable to the
future repository referred to in Article 74 of Regulation (EU) 2018/1139.

(18) In accordance with paragraph 8 of Article 56 of Regulation (EU) 2018/1139, this Regulation is
without prejudice to the possibility for Member States to lay down national rules to make
subject to certain conditions the operations of unmanned aircraft for reasons falling outside the
scope of Regulation (EU) 2018/1139, including public security or protection of privacy and
personal data in accordance with the Union law.

Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on third-country operators of
unmanned aircraft systems (see page 1 of this Official Journal).

2 Directive 2009/48/EC of the European Parliament and of the Council of 18 June 2009 on the safety of toys (OJ L 170, 30.6.2009, p. 1).
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(19) National registration systems should comply with the applicable Union and national law on
privacy and processing of personal data and the information stored in those registrations
systems should be easily accessible’.

(20) UAS operators and remote pilots should ensure that they are adequately informed about
applicable Union and national rules relating to the intended operations, in particular with regard
to safety, privacy, data protection, liability, insurance, security and environmental protection.

(21) Some areas, such as hospitals, gatherings of people, installations and facilities like penal
institutions or industrial plants, top-level and higher-level government authorities, nature
conservation areas or certain items of transport infrastructure, can be particularly sensitive to
some or all types of UAS operations. This should be without prejudice to the possibility for
Member States to lay down national rules to make subject to certain conditions the operations
of unmanned aircraft for reasons falling outside the scope of this Regulation, including
environmental protection, public security or protection of privacy and personal data in
accordance with the Union law.

(22) Unmanned aircraft noise and emissions should be minimised as far as possible taking into
account the operating conditions and various specific characteristics of individual Member
States, such as the population density, where noise and emissions are of concern. In order to
facilitate the societal acceptance of UAS operations, Delegated Regulation (EU) 2019/945
includes maximum level of noise for unmanned aircraft operated close to people in the ‘open’
category. In the ‘specific’ category there is a requirement for the operator to develop guidelines
for its remote pilots so that all operations are flown in a manner that minimises nuisances to
people and animals.

(23) Current national certificates should be adapted to certificates complying with the requirements
of this Regulation.

(24) In order to ensure the proper implementation of this Regulation, appropriate transitional
measures should be established. In particular, Member States and stakeholders should have
sufficient time to adapt their procedures to the new regulatory framework before this
Regulation applies.

(25) The new regulatory framework for UAS operations should be without prejudice to the
applicable environmental and nature protection obligations otherwise stemming from national
or Union law.

(26) While the ‘U-space’ system including the infrastructure, services and procedures to guarantee
safe UAS operations and supporting their integration into the aviation systemis in development,
this Regulation should already include requirements for the implementation of three
foundations of the U-space system, namely registration, geo-awareness and remote
identification, which will need to be further completed.

(27) Since model aircraft are considered as UAS and given the good safety level demonstrated by
model aircraft operations in clubs and associations, there should be a seamless transition from
the different national systems to the new Union regulatory framework, so that model aircraft
clubs and associations can continue to operate as they do today, as well as taking into account
existing best practices in the Member States.

1 Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with
regard to the processing of personal data and on the free movement of such data, and repealing Directive 95/46/EC (General Data
Protection Regulation) (OJ L 119, 4.5.2016, p. 1).
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(28) In addition, considering the good level of safety achieved by aircraft of class C4 as provided in
Annex to this Regulation, low risk operations of such aircraft should be allowed to be conducted
in the ‘open’ category. Such aircraft, often used by model aircraft operators, are comparatively
simpler than other classes of unmanned aircraft and should therefore not be subject to
disproportionate technical requirements.

(29) The measures provided for in this Regulation are in accordance with the opinion of the
committee established in accordance with Article 127 of Regulation (EU) 2018/1139,

HAS ADOPTED THIS REGULATION:

Article 1 - Subject matter

Regulation (EU) 2019/947

This Regulation lays down detailed provisions for the operation of unmanned aircraft systems as well
as for personnel, including remote pilots and organisations involved in those operations.

GM1 Article 1 Subject matter

ED Decision 2019/021/R
AREAS OF APPLICABILITY OF THE UAS REGULATION
For the purposes of the UAS Regulation, the term ‘operation of unmanned aircraft systems’ does not
include indoor UAS operations. Indoor operations are operations that occur in or into a house or a

building (dictionary definition) or, more generally, in or into a closed space such as a fuel tank, a silo,
a cave or a mine where the likelihood of a UA escaping into the outside airspace is very low.

Article 2 - Definitions

Regulation (EU) 2019/947
For the purposes of this Regulation, the definitions in Regulation (EU) 2018/1139 apply.
The following definitions also apply:

(1)  ‘unmanned aircraft system’ (‘UAS’) means an unmanned aircraft and the equipment to control
it remotely;

(2)  ‘unmanned aircraft system operator’ (‘UAS operator’) means any legal or natural person
operating or intending to operate one or more UAS;

(3) ‘assemblies of people’ means gatherings where persons are unable to move away due to the
density of the people present;

(4)  ‘UAS geographical zone’ means a portion of airspace established by the competent authority
that facilitates, restricts or excludes UAS operations in order to address risks pertaining to
safety, privacy, protection of personal data, security or the environment, arising from UAS
operations;

(5)  ‘robustness’ means the property of mitigation measures resulting from combining the safety
gain provided by the mitigation measures and the level of assurance and integrity that the safety
gain has been achieved,;

(6) ‘standard scenario’ means a type of UAS operation in the ‘specific’ category, as defined in
Appendix 1 of the Annex, for which a precise list of mitigating measures has been identified in

Powered by EASA eRules Page 16 of 265| Mar 2020


http://easa.europa.eu/

Easy Access Rules for Unmanned Aircraft Cover regulation to Regulation (EU)
x E A S A Systems (Regulations (EU) 2019/947 and 2019/947

(EU) 2019/945)

such a way that the competent authority can be satisfied with declarations in which operators
declare that they will apply the mitigating measures when executing this type of operation;

(7)  ‘visual line of sight operation’ (‘VLOS’) means a type of UAS operation in which, the remote pilot
is able to maintain continuous unaided visual contact with the unmanned aircraft, allowing the
remote pilot to control the flight path of the unmanned aircraft in relation to other aircraft,
people and obstacles for the purpose of avoiding collisions;

(8) ‘beyond visual line of sight operation’ (‘BVLOS’) means a type of UAS operation which is not
conducted in VLOS;

(9) ‘light UAS operator certificate’ (‘LUC’) means a certificate issued to a UAS operator by a
competent authority as set out in part C of the Annex;

(10) ‘model aircraft club or association” means an organisation legally established in a Member State
for the purpose of conducting leisure flights, air displays, sporting activities or competition
activities using UAS;

(11) ‘dangerous goods’ means articles or substances, which are capable of posing a hazard to health,
safety, property or the environment in the case of an incident or accident, that the unmanned
aircraft is carrying as its payload, including in particular:

(a)  explosives (mass explosion hazard, blast projection hazard, minor blast hazard, major fire
hazard, blasting agents, extremely insensitive explosives);

(b)  gases (flammable gas, non-flammable gas, poisonous gas, oxygen, inhalation hazard);
(c)  flammable liquids (flammable liquids; combustible, fuel oil, gasoline);

(d)  flammable solids (flammable solids, spontaneously combustible solids, dangerous when
wet);

(e) oxidising agents and organic peroxides;

(f)  toxic and infectious substances (poison, biohazard);
(g) radioactive substances;

(h)  corrosive substances;

(12) ‘payload’ means instrument, mechanism, equipment, part, apparatus, appurtenance, or
accessory, including communications equipment, that is installed in or attached to the aircraft
and is not used or intended to be used in operating or controlling an aircraft in flight, and is not
part of an airframe, engine, or propeller;

(13) ‘direct remote identification’ means a system that ensures the local broadcast of information
about a unmanned aircraft in operation, including the marking of the unmanned aircraft, so
that this information can be obtained without physical access to the unmanned aircraft;

(14) ‘follow-me mode’ means a mode of operation of a UAS where the unmanned aircraft constantly
follows the remote pilot within a predetermined radius;

(15) ‘geo-awareness’ means a function that, based on the data provided by Member States, detects
a potential breach of airspace limitations and alerts the remote pilots so that they can take
immediate and effective action to prevent that breach;

(16) ‘privately built UAS" means a UAS assembled or manufactured for the builder’s own use, not
including UAS assembled from sets of parts placed on the market as a single ready-to-assemble
kit;
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(17) ‘autonomous operation’ means an operation during which an unmanned aircraft operates
without the remote pilot being able to intervene;

(18) ‘uninvolved persons’ means persons who are not participating in the UAS operation or who are
not aware of the instructions and safety precautions given by the UAS operator;

(19) ‘making available on the market’ means any supply of a product for distribution, consumption
or use on the Union market in the course of a commercial activity, whether in exchange of
payment or free of charge;

(20) ‘placing on the market’ means the first making available of a product on the Union market;

(21) ‘controlled ground area’ means the ground area where the UAS is operated and within which
the UAS operator can ensure that only involved persons are present;

(22) ‘maximum take-off mass’ (‘MTOM’) means the maximum Unmanned Aircraft mass, including
payload and fuel, as defined by the manufacturer or the builder, at which the Unmanned
Aircraft can be operated;

(23) ‘unmanned sailplane’ means an unmanned aircraft that is supported in flight by the dynamic
reaction of the air against its fixed lifting surfaces, the free flight of which does not depend on
an engine. It may be equipped with an engine to be used in case of emergency.

GM1 Article 2(3) Definitions

ED Decision 2019/021/R

DEFINITION OF ‘ASSEMBLIES OF PEOPLE’

Assemblies of people have been defined by an objective criterion related to the possibility for an
individual to move around in order to limit the consequences of an out-of-control UA. It was indeed
difficult to propose a number of people above which this group of people would turn into an assembly
of people: numbers were indeed proposed, but they showed quite a large variation. Qualitative
examples of assemblies of people are:

(a)  sport, cultural, religious or political events;
(b)  beaches or parks on a sunny day;
(c) commercial streets during the opening hours of the shops; and

(d)  skiresorts/tracks/lanes.

ED Decision 2019/021/R

DEFINITION OF ‘DANGEROUS GOOD’

Under the definition of dangerous goods, blood may be considered to be capable of posing a hazard
to health when it is contaminated or unchecked (potentially contaminated). In consideration of
Article 5(1)(b)(iii):

(a)  medical samples such as uncontaminated blood can be transported in the ‘open’, ‘specific’ or
‘certified’ categories;

(b)  unchecked or contaminated blood must be transported in the ‘specific’ or the ‘certified’
categories. If the transport may result in a high risk for third parties, the UAS operation belongs
to the ‘certified’ category (see Article 6 1.(b) (iii) of the UAS Regulation). If the blood is enclosed
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in a container such that in case of an accident, the blood will not be spilled, the UAS operation
may belong to the ‘specific’ category, if there are no other causes of high risk for third parties.

GM1 Article 2(17) Definitions

ED Decision 2019/021/R
DEFINITION OF ‘AUTONOMOUS OPERATION’
Flight phases during which the remote pilot has no ability to intervene in the course of the aircraft,

either following the implementation of emergency procedures, or due to a loss of the command-and-
control connection, are not considered autonomous operations.

An autonomous operation should not be confused with an automatic operation, which refers to an
operation following pre-programmed instructions that the UAS executes while the remote pilot is able
to intervene at any time.

GM1 Article 2(18) Definitions

ED Decision 2019/021/R
DEFINITION OF ‘UNINVOLVED PERSONS’

Due to the huge variety of possible circumstances, this GM only provides general guidelines.

An uninvolved person is a person that does not take part in the UAS operation, either directly or
indirectly.

A person may be considered to be ‘involved’” when they have:

(a)  given explicit consent to the UAS operator or to the remote pilot to be part of the UAS operation
(even indirectly as a spectator or just accepting to be overflown by the UAS); and

(b) received from the UAS operator or from the remote pilot clear instructions and safety
precautions to follow in case the UAS exhibits any unplanned behaviour.

In principle, in order to be considered a ‘person involved’, one:
(a) s able to decide whether or not to participate in the UAS operation;
(b)  broadly understands the risks involved;

(c)  has reasonable safeguards during the UAS operations, introduced by the site manager and the
aircraft operator; and

(d) s not restricted from taking part in the event or activity if they decide not to participate in the
UAS operation.

The person involved is expected to follow the directions and safety precautions provided, and the UAS
operator or remote pilot should check by asking simple questions to make sure that the directions and
safety precautions have been properly understood.

Spectators or any other people gathered for sport activities or other mass public events for which the
UAS operation is not the primary focus are generally considered to be ‘uninvolved persons’.

People sitting at a beach or in a park or walking on a street or on a road are also generally considered
to be uninvolved persons.

An example: when filming with a UAS at a large music festival or public event, it is not sufficient to
inform the audience or anyone present via a public address system, or via a statement on the ticket,
or in advance by email or text message. Those types of communication channels do not satisfy the
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points above. In order to be considered a person involved, each person should be asked for their
permission and be made aware of the possible risk(s). This type of operation does not fall into the
‘open’ category and may be classified as ‘specific’ or ‘certified’, according to the risk.

GM1 Article 2(22) Definitions

ED Decision 2019/021/R

DEFINITION OF ‘MAXIMUM TAKE-OFF MASS (MTOM)’

This MTOM is the maximum mass defined by the manufacturer or the builder, in the case of privately
built UAS, which ensures the controllability and mechanical resistance of the UA when flying within
the operational limits.

The MTOM should include all the elements on board the UA:

(a)  all the structural elements of the UA;

(b)  the motors;

(c) the propellers, if installed;

(d) all the electronic equipment and antennas;

(e)  the batteries and the maximum capacity of fuel, oil and all fluids; and

(f)  the heaviest payload allowed by the manufacturer, including sensors and their ancillary
equipment.

Article 3 - Categories of UAS operations

Regulation (EU) 2019/947

UAS operations shall be performed in the ‘open’, ‘specific’ or ‘certified’ category defined respectively
in Articles 4, 5 and 6, subject to the following conditions:

(a) UAS operations in the ‘open’ category shall not be subject to any prior operational
authorisation, nor to an operational declaration by the UAS operator before the operation takes
place;

(b)  UAS operations in the ‘specific’ category shall require an operational authorisation issued by
the competent authority pursuant to Article 12 or an authorisation received in accordance with
Article 16, or, under circumstances defined in Article 5(5), a declaration to be made by a UAS
operator;

(c)  UAS operations in the ‘certified’ category shall require the certification of the UAS pursuant to
Delegated Regulation (EU) 2019/945 and the certification of the operator and, where
applicable, the licensing of the remote pilot.

GM1 Article 3 Categories of UAS operations

ED Decision 2019/021/R

BOUNDARIES BETWEEN THE CATEGORIES OF UAS OPERATIONS
(a) Boundary between ‘open’ and ‘specific’

A UAS operation does not belong to the ‘open’ category when at least one of the general criteria
listed in Article 4 of the UAS Regulation is not met (e.g. when operating beyond visual line of
sight (BVLOS)) or when the detailed criteria for a subcategory are not met (e.g. operating a 10 kg
UA close to people when subcategory A2 is limited to 4 kg UA).
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(b)

Boundary between ‘specific’ and ‘certified’

Article 6 of the UAS Regulation and Article 40 of Regulation (EU) 2019/945 define the boundary
between the ‘specific’ and the ‘certified’ category. The first article defines the boundary from
an operational perspective, while the second one defines the technical characteristics of the
UA, and they should be read together.

A UAS operation belongs to the ‘certified’ category when, based on the risk assessment, the
competent authority considers that the risk cannot be mitigated adequately without the:

— certification of the airworthiness of the UAS;

— certification of the UAS operator; and

— licensing of the remote pilot, unless the UAS is fully autonomous.

UAS operations are always considered to be in the ‘certified’ category when they:

— are conducted over assemblies of people with a UA that has characteristic dimensions of
3 m or more; or

— involve the transport of people; or

— involve the carriage of dangerous goods that may result in a high risk for third parties in
the event of an accident.

Article 4 - ‘Open’ category of UAS operations

Regulation (EU) 2019/947

Operations shall be classified as UAS operations in the ‘open’ category only where the following
requirements are met:

(a)  the UAS belongs to one of the classes set out in Delegated Regulation (EU) 2019/945 or
is privately built or meets the conditions defined in Article 20;

(b)  the unmanned aircraft has a maximum take-off mass of less than 25 kg;

(c) the remote pilot ensures that the unmanned aircraft is kept at a safe distance from
people and that it is not flown over assemblies of people;

(d)  the remote pilot keeps the unmanned aircraft in VLOS at all times except when flying in
follow-me mode or when using an unmanned aircraft observer as specified in Part A of
the Annex;

(e)  during flight, the unmanned aircraft is maintained within 120 metres from the closest
point of the surface of the earth, except when overflying an obstacle, as specified in Part
A of the Annex

(f) during flight, the unmanned aircraft does not carry dangerous goods and does not drop
any material;

UAS operations in the ‘open’ category shall be divided in three sub-categories in accordance
with the requirements set out in Part A of the Annex.
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Article 5 - ‘Specific’ category of UAS operations

Regulation (EU) 2019/947

Where one of the requirements laid down in Article 4 or in Part A of the Annex is not met, a
UAS operator shall be required to obtain an operational authorisation pursuant to Article 12
from the competent authority in the Member State where it is registered.

When applying to a competent authority for an operational authorisation pursuant Article 12,
the operator shall perform a risk assessment in accordance with Article 11 and submit it
together with the application, including adequate mitigating measures.

In accordance with point UAS.SPEC.040 laid down in Part B of the Annex, the competent
authority shall issue an operational authorisation, if it considers that the operational risks are
adequately mitigated in accordance with Article 12.

The competent authority shall specify whether the operational authorisation concerns:

(a) the approval of a single operation or a number of operations specified in time or
location(s) or both. The operational authorisation shall include the associated precise list
of mitigating measures;

(b)  the approval of an LUC, in accordance with part C of the Annex.

Where the UAS operator submits a declaration to the competent authority of the Member State
of registration in accordance with point UAS.SPEC.020 laid down in Part B of the Annex for an
operation complying with a standard scenario as defined in Appendix 1 to that Annex, the UAS
operator shall not be required to obtain an operational authorisation in accordance with
paragraphs 1 to 4 of this Article and the procedure laid down in paragraph 5 of Article 12 shall
apply.

An operational authorisation or a declaration shall not be required for:

(a)  UAS operators holding an LUC with appropriate privileges in accordance with point
UAS.LUC.060 of the Annex;

(b)  operations conducted in the framework of model aircraft clubs and associations that have
received an authorisation in accordance with Article 16.

Article 6 - ‘Certified’ category of UAS operations

Regulation (EU) 2019/947

Operations shall be classified as UAS operations in the ‘certified’ category only where the
following requirements are met:

(a) the UAS is certified pursuant to points (a), (b) and (c) of paragraph 1 of Article 40 of
Delegated Regulation (EU) 2019/945; and

(b)  the operation is conducted in any of the following conditions:
i over assemblies of people;
ii. involves the transport of people;

iii. involves the carriage of dangerous goods, that may result in high risk for third
parties in case of accident.

In addition, UAS operations shall be classified as UAS operations in the ‘certified’ category
where the competent authority, based on the risk assessment provided for in Article 11,
considers that the risk of the operation cannot be adequately mitigated without the certification
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of the UAS and of the UAS operator and, where applicable, without the licensing of the remote
pilot.

GM1 Article 6 ‘Certified’ category of UAS operations

ED Decision 2019/021/R

UAS OPERATIONS IN THE ‘CERTIFIED’ CATEGORY

Article 6 of the UAS Regulation should be read together with Article 40 of Regulation (EU) 2019/945
— Article 6 addresses UAS operations and Article 40 addresses the UAS. This construction was
necessary to respect the EU legal order reflected in Regulation (EU) 2018/1139, which foresees that
the requirements for UAS operations and registration are in the implementing act, and that the
technical requirements for UAS are in the delegated act. The reading of the two articles results in the
following:

(a)  the transport of people is always in the ‘certified’ category. Indeed, the UAS must be certified
in accordance with Article 40 and the transport of people is one of the UAS operations identified
in Article 6 as being in the ‘certified’ category;

(b)  flying over assemblies of people with a UAS that has a characteristic dimension of less than 3 m
may be in the ‘specific’ category unless the risk assessment concludes that it is in the ‘certified’
category; and

(c) the transport of dangerous goods is in the ‘certified’ category if the payload is not in a
crash-protected container, such that there is a high risk for third parties in the case of an
accident.

Article 7 - Rules and procedures for the operation of UAS

Regulation (EU) 2019/947

1. UAS operations in the ‘open’ category shall comply with the operational limitations set out in
Part A of the Annex.

2. UAS operations in the ‘specific’ category shall comply with the operational limitations set out in
the operational authorisation as referred to in Article 12 or the authorisation as referred to in
Article 16, or in a standard scenario defined in Appendix 1 to the Annex as declared by the UAS
operator.

This paragraph shall not apply where the UAS operator holds an LUC with appropriate privileges.

UAS operations in the ‘specific’ category shall be subject to the applicable operational
requirements laid down in Commission Implementing Regulation (EU) No 923/20121.

3. UAS operations in the ‘certified’ category shall be subject to the applicable operational
requirements laid down in Implementing Regulation (EU) No 923/2012 and Commission
Regulations (EU) No 965/2012% and (EU) No 1332/20113,

1 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying down the common rules of the air and operational
provisions regarding services and procedures in air navigation and amending Implementing Regulation (EU) No 1035/2011 and
Regulations (EC) No 1265/2007, (EC) No 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010 (OJ L 281, 13.10.2012,
p. 1).

2 Commission Regulation (EU) No 965/2012 of 5 October 2012 laying down technical requirements and administrative procedures related
to air operations pursuant to Regulation (EC) No 216/2008 of the European Parliament and of the Council (OJ L 296, 25.10.2012, p. 1).

3 Commission Regulation (EU) No 1332/2011 of 16 December 2011 laying down common airspace usage requirements and operating
procedures for airborne collision avoidance (OJ L 336, 20.12.2011, p. 20).
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Article 8 - Rules and procedures for the competency of remote pilots

Regulation (EU) 2019/947

1. Remote pilots operating UAS in the ‘open’ category shall comply with the competency
requirements set in Part A of the Annex.

2. Remote pilots operating UAS in the ‘specific’ category shall comply with the competency
requirements set out in the operational authorisation by the competent authority or in the
standard scenario defined in Appendix 1 to the Annex or as defined by the LUC and shall have
at least the following competencies:

(a)  ability to apply operational procedures (normal, contingency and emergency procedures,
flight planning, pre-flight and post-flight inspections);

(b)  ability to manage aeronautical communication;

(c)  manage the unmanned aircraft flight path and automation;
(d) leadership, teamwork and self-management;

(e) problem solving and decision-making;

(f) situational awareness;

(g) workload management;

(h)  coordination or handover, as applicable.

3. Remote pilots operating in the framework of model aircraft clubs or associations shall comply
with the minimum competency requirements defined in the authorisation granted in
accordance with Article 16.

Article 9 - Minimum age for remote pilots

Regulation (EU) 2019/947

1. The minimum age for remote pilots operating a UAS in the ‘open’ and ‘specific’ category shall
be 16 years.
2. No minimum age for remote pilots shall be required:

(a) when they operate in subcategory Al as specified in Part A of the Annex to this
Regulation, with a UAS Class CO defined in Part 1 of the Annex to Delegated Regulation
(EU) 2019/945 that is a toy within the meaning of Directive 2009/48/EC;

(b)  for privately-built UAS with a maximum take-off mass of less than 250g;

(c) when they operate under the direct supervision of a remote pilot complying with
paragraph 1 and Article 8.

3. Member States may lower the minimum age following a risk-based approach taking into
account specific risks associated with the operations in their territory:

(a)  for remote pilots operating in the ‘open’ category by up to 4 years;
(b)  for remote pilots operating in the ‘specific’ category by up to 2 years.

4, Where a Member State lowers the minimum age for remote pilots, those remote pilots shall
only be allowed to operate a UAS on the territory of that Member State.
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5. Member States may define a different minimum age for remote pilots operating in the
framework of model aircraft clubs or associations in the authorisation issued in accordance with
Article 16.

GM1 Article 9 Minimum age for remote pilots

ED Decision 2019/021/R

SUPERVISOR

A person may act as a remote pilot even if he or she has not reached the minimum age defined in
Article 9(1) of the UAS Regulation, provided that the person is supervised. The supervising remote
pilot must, in any case, comply with the age requirement specified in that Article. The possibility to
lower the minimum age applies only to remote pilots (and not to supervisors). Since the supervisor
and the young remote pilot must both demonstrate competency to act as a remote pilot, no minimum
age is defined to conduct the training and pass the test to demonstrate the minimum competency to
act as a remote pilot in the ‘open’ category.

Article 10 - Rules and procedures for the airworthiness of UAS

Regulation (EU) 2019/947

Unless privately-built, or used for operations referred to in Article 16, or meeting the conditions
defined in Article 20, UAS used in operations set out in this Regulation shall comply with the technical
requirements and rules and procedures for the airworthiness defined in the delegated acts adopted
pursuant to Article 58 of Regulation (EU) 2018/1139.

Article 11 - Rules for conducting an operational risk assessment

Regulation (EU) 2019/947

1. An operational risk assessment shall:
(a)  describe the characteristics of the UAS operation;
(b)  propose adequate operational safety objectives;

(c) identify the risks of the operation on the ground and in the air considering all of the
below:

i the extent to which third parties or property on the ground could be endangered
by the activity;

ii. the complexity, performance and operational characteristics of the unmanned
aircraft involved;

iii.  the purpose of the flight, the type of UAS, the probability of collision with other
aircraft and class of airspace used;

iv.  the type, scale, and complexity of the UAS operation or activity, including, where
relevant, the size and type of the traffic handled by the responsible organisation or
person;

V. the extent to which the persons affected by the risks involved in the UAS operation
are able to assess and exercise control over those risks.

(d) identify a range of possible risk mitigating measures;

(e)  determine the necessary level of robustness of the selected mitigating measures in such
a way that the operation can be conducted safely.
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2. The description of the UAS operation shall include at least the following:
(a)  the nature of the activities performed;

(b)  the operational environment and geographical area for the intended operation, in
particular overflown population, orography, types of airspace, airspace volume where
the operation will take place and which airspace volume is kept as necessary risk buffers,
including the operational requirements for geographical zones;

(c)  the complexity of the operation, in particular which planning and execution, personnel
competencies, experience and composition, required technical means are planned to
conduct the operation;

(d)  the technical features of the UAS, including its performance in view of the conditions of
the planned operation and, where applicable, its registration number;

(e) the competence of the personnel for conducting the operation including their
composition, role, responsibilities, training and recent experience.

3. The assessment shall propose a target level of safety, which shall be equivalent to the safety
level in manned aviation, in view of the specific characteristics of UAS operation.

4, The identification of the risks shall include the determination of all of the below:

(a) the unmitigated ground risk of the operation taking into account the type of operation
and the conditions under which the operation takes place, including at least the following
criteria:

i VLOS or BVLOS;
ii. population density of the overflown areas;
iii. flying over an assembly of people;
iv. the dimension characteristics of the unmanned aircraft;
(b)  the unmitigated air risk of the operation taking into account all of the below:

i the exact airspace volume where the operation will take place, extended by a
volume of airspace necessary for contingency procedures;

ii. the class of the airspace;
iii.  the impact on other air traffic and air traffic management (ATM) and in particular:
— the altitude of the operation;
— controlled versus uncontrolled airspace;
— aerodrome versus non-aerodrome environment;
— airspace over urban versus rural environment;
— separation from other traffic.

5. The identification of the possible mitigation measures necessary to meet the proposed target
level of safety shall consider the following possibilities:

(a) containment measures for people on the ground;
(b)  strategic operational limitations to the UAS operation, in particular:

i restricting the geographical volumes where the operation takes place;
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(d)
(e)

(f)
(8)
(h)

ii. restricting the duration or schedule of the time slot in which the operation takes
place;

strategic mitigation by common flight rules or common airspace structure and services;
capability to cope with possible adverse operating conditions;

organisation factors such as operational and maintenance procedures elaborated by the
UAS operator and maintenance procedures compliant with the manufacturer’s user
manual;

the level of competency and expertise of the personnel involved in the safety of the flight;
the risk of human error in the application of the operational procedures;

the design features and performance of the UAS in particular:

i the availability of means to mitigate risks of collision;

ii. the availability of systems limiting the energy at impact or the frangibility of the
unmanned aircraft;

iii. the design of the UAS to recognised standards and the fail-safe design.

6. The robustness of the proposed mitigating measures shall be assessed in order to determine
whether they are commensurate with the safety objectives and risks of the intended operation,
particularly to make sure that every stage of the operation is safe.
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GM1 to AMC1 Article 11 Rules for conducting an operational risk assessment

ED Decision 2019/021/R

GENERAL

The operational risk assessment required by Article 11 of the UAS Regulation may be conducted using the methodology described in AMC1 to Article 11. This
methodology is basically the specific operations risk assessment (SORA) developed by JARUS. Other methodologies might be used by the UAS operator as
alternative means of compliance.

Aspects other than safety, such as security, privacy, environmental protection, the use of the radio frequency (RF) spectrum, etc. should be assessed in
accordance with the applicable requirements established by the Member State in which the operation is intended to take place, or by other EU regulations.

For some UAS operations that are classified as being in the ‘specific’ category, alternatives to carrying out a full risk assessment are offered to UAS operators:

(a)  for UAS operations with lower intrinsic risks, a declaration may be submitted when the operations comply with the standard scenarios (STSs) listed in
Appendix 1 to the UAS Regulation. Table 1 provides a summary of the STSs; and

(b)  for other UAS operations, a request for authorisation may be submitted based on the mitigations and provisions described in the predefined risk
assessment (PDRA) when the UAS operation meets the operational characterisation described in AMC2 et seq. to Article 11 to the UAS Regulation.
Table 2 below provides a summary of the PDRA.

While the STSs are described in a detailed way, the provisions and mitigations in the PDRA are described in a rather generic way to provide flexibility to UAS
operators and the competent authorities to establish more prescriptive limitations and provisions that are adapted to the particularities of the intended
operations.

In accordance with Article 11 of the UAS Regulation, the applicant must collect and provide the relevant technical, operational and system information needed
to assess the risk associated with the intended operation of the UAS, and the SORA (AMC1 to Article 11 of the UAS Regulation) provides a detailed framework
for such data collection and presentation. The concept of operations (ConOps) description is the foundation for all other activities, and should be as accurate
and detailed as possible. The ConOps should not only describe the operation, but also provide insight into the UAS operator’s operational safety culture. It
should also include how and when to interact with the air navigation service provider (ANSP) when applicable.

PDRAs only address safety risks; consequently, additional limitations and provisions might need to be included after the consideration of other risks (e.g.
security, privacy, etc.).
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Table 1 — List of STSs published as Appendix 1 to the UAS Regulation

PDRA# Edition/date UAS characteristics BVLOS/VLOS DA Miaximum ran.ge Max!mum Airspace AN.IC# to
area from remote pilot height Article 11

PDRA-01 1.0/xx.xx.2019 maximum characteristic BVLOS sparsely IfnoVOuptolkm 150 m Controlled AMC2
dimension up to 3 m and a populated
typical kinetic energy up to 34 kJ areas

Table 2 — List of PDRAs published as AMC to Article 11 to the UAS Regulation
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ED Decision 2019/021/R

SPECIFIC OPERATIONS RISK ASSESSMENT (SOURCE JARUS SORA V2.0)
EDITION September 2019

1. Introduction

11

1.2

Preface

(a)

(b)

This SORA is based on the document developed by JARUS, providing a vision on
how to safely create, evaluate and conduct an unmanned aircraft system (UAS)
operation. The SORA provides a methodology to guide both the UAS operator and
the competent authority in determining whether a UAS operation can be
conducted in a safe manner. The document should not be used as a checklist, nor
be expected to provide answers to all the challenges related to the integration of
the UAS in the airspace. The SORA is a tailoring guide that allows a UAS operator
to find a best fit mitigation means, and hence reduce the risk to an acceptable level.
For this reason, it does not contain prescriptive requirements, but rather safety
objectives to be met at various levels of robustness, commensurate with the risk.

The SORA is meant to inspire UAS operators and competent authorities and
highlight the benefits of a harmonised risk assessment methodology. The feedback
collected from real-life UAS operations will form the backbone of the updates in
the upcoming revisions of the document.

Purpose of the document

(a)

(b)

(c)

(d)

The purpose of the SORA is to propose a methodology to be used as an acceptable
means to demonstrate compliance with Article 11 of the UAS Regulation, that is to
evaluate the risks and determine the acceptability of a proposed operation of a
UAS within the ‘specific’ category.

Due to the operational differences and the expanded level of risk, the ‘specific’
category cannot automatically take credit for the safety and performance data
demonstrated with the large number of UA operating in the ‘open? category.
Therefore, the SORA provides a consistent approach to assess the additional risks
associated with the expanded and new UAS operations that are not covered by the
‘open’ category.

The SORA is not intended as a one-stop-shop for the full integration of all types of
UAS in all classes of airspace.

This methodology may be applied where the traditional approach to aircraft
certification (approving the design, issuing an airworthiness approval and type
certificate) may not be appropriate due to an applicant’s desire to operate a UAS
in a limited or restricted manner. This methodology may also support the activities
necessary to determine the associated airworthiness requirements. This assumes
that the safety objectives set forth in, or derived from, those applicable for the

1 Asdefined by Article 4 of the UAS Regulation.
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(e)

(f)

(g)

‘certified’? category, are consistent with the ones set forth or derived for the
‘specific’ category.

The methodology is based on the principle of a holistic/total system safety risk-
based assessment model used to evaluate the risks related to a given UAS
operation. The model considers the nature of all the threats associated with a
specified hazard, the relevant design, and the proposed operational mitigations for
a specific UAS operation. The SORA then helps to evaluate the risks systematically,
and determine the boundaries required for a safe operation. This method allows
the applicant to determine the acceptable risk levels, and to validate that those
levels are complied with by the proposed operations. The competent authority
may also apply this methodology to gain confidence that the UAS operator can
conduct the operation safely.

To avoid repetitive individual approvals, EASA will apply the methodology to define
‘standard scenarios’ or ‘predefined risk assessments’ for the identified types of
ConOps with known hazards and acceptable risk mitigations.

The methodology, related processes, and values proposed in this document are
intended to guide the UAS operator when performing a risk assessment in
accordance with Article 11 of the UAS Regulation.

1.3 Applicability

(a)

(b)

(c)

(d)

(e)

(f)

(8)

The methodology presented in this document is aimed at evaluating the safety
risks involved with the operation of UAS of any class, size or type of operation
(including military, experimental, research and development and prototyping). It is
particularly suited, but not limited to, ‘specific’ operations for which a hazard and
a risk assessment are required.

The safety risks associated with collisions between UA and manned aircraft are in
the scope of the methodology. The risk of a collision between two UA or between
a UA and a UA carrying people will be addressed in future revisions of the
document.

In the event of a mishap, the carriage of people or payloads on board the UAS
(e.g. weapons) that present additional hazards is explicitly excluded from the scope
of this methodology.

Security aspects are excluded from the applicability of this methodology when they
are not limited to those confined by the airworthiness of the systems (e.g. the
aspects relevant to protection from unlawful electromagnetic interference.)

Privacy and financial aspects are excluded from the applicability of this
methodology.

The SORA can be used to support waiving the regulatory requirements applicable
to the operation if it can be demonstrated that the operation can be conducted
with an acceptable level of safety.

In addition to performing a SORA in accordance with the UAS Regulation, the UAS
operator must also ensure compliance with all the other regulatory requirements
applicable to the operation that are not necessarily addressed by the SORA.

1 As defined by Article 6 of the UAS Regulation.
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1.4 Key concepts and definitions
1.4.1 Semantic model

(a) To facilitate effective communication of all aspects of the SORA, the
methodology requires the standardised use of terminology for the phases of
operation, procedures, and operational volumes. The semantic model
shown in Figure 1 provides a consistent use of the terms for all SORA users.
Figure 2 provides a graphical representation of the model and a visual
reference to further aid the reader in understanding the SORA terminology.

Operation in control Loss of control of the operation (*)
. Abnormal situation Emergency situation
Normal operation .
(undesired state) (unrecovered state)
Standard / Contingency procedures Emergency procedures

(return home, manual control, land on

operationalpProcedures g S e ]

(land asap or activation of FTS, etc.)

Emergency response plan
(plan to limit escalating effect of the loss of control of the operation)

Operational Volume

Area used to determine the intrinsic GRC
Flight geography Contingency volume Risk buffer Adjacent areas

Area to which the operation needs to be technically contained

Area to consider to determine the ARC

Optional risk

Flight geography Contingency volume buffer

Adjacent airspace

Area to which the operation needs to be technically contained

(*) The Loss of control of operation corresponds to situations:

e where the outcome of the situation highly relies on providence; or
e which could not be handled by a contingency procedure; or

e when there is grave and imminent danger of fatalities.

Figure 1 — SORA semantic model
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Figure 2 — Graphical representation of the SORA semantic model

1.4.2 Introduction to robustness

(a)  To properly understand the SORA process, it is important to introduce the
key concept of robustness. Any given risk mitigation or operational safety
objective (0OSO) can be demonstrated at differing levels of robustness. The
SORA process proposes three different levels of robustness: low, medium
and high, commensurate with the risk.

(b)  The robustness designation is achieved using both the level of integrity
(i.e. safety gain) provided by each mitigation, and the level of assurance
(i.e. method of proof) that the claimed safety gain has been achieved. These
are both risk-based.

(c)  The activities used to substantiate the level of integrity are detailed in
Annexes B, C, D and E. Those annexes provide either guidance material or
reference industry standards and practices where applicable.

(d)  General guidance for the level of assurance is provided below:

(1) A low level of assurance is where the applicant simply declares that
the required level of integrity has been achieved.

(2) A medium level of assurance is where the applicant provides
supporting evidence that the required level of integrity has been
achieved. This is typically achieved by means of testing (e.g. for
technical mitigations) or by proof of experience (e.g. for human-
related mitigations).

(3) A high level of assurance is where the achieved integrity has been
found to be acceptable by a competent third party.

(e)  The specific criteria defined in the Annexes take precedence over the criteria
defined in paragraph d.
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Low integrity

Medium integrity
High integrity
Table 1 — Determination of robustness level

15

(f)  Table 1 provides guidance to determine the level of robustness based on the
level of integrity and the level of assurance:

Low assurance Medium assurance High assurance

Low robustness Low robustness Low robustness
Low robustness Medium robustness Medium robustness
Low robustness Medium robustness High robustness

(g)  For example, if an applicant demonstrates a medium level of integrity with
a low level of assurance, the overall robustness will be considered to be low.
In other words, the robustness will always be equal to the lowest level of
either the integrity or the assurance.

Roles and responsibilities

(a)

(b)

()

(d)

(e)

(f)

While performing a SORA process and assessment, several key actors might be
required to interact in different phases of the process. The main actors applicable
to the SORA are described in this section.

UAS operator — The UAS operator is responsible for the safe operation of the UAS,
and hence the safety risk analysis. In accordance with Article 5 of the UAS
Regulation, the UAS operator must substantiate the safety of the operation by
performing the specific operational and risk assessment, except for the cases
defined by the same Article 5. Supporting material for the assessment may be
provided by third parties (e.g. the manufacturer of the UAS or equipment, U-space
service providers, etc.). The UAS operator obtains an operational authorisation
from the competent authority/ANSP.

Applicant — The applicant is the party seeking operational approval. The applicant
becomes the UAS operator once the operation has been approved.

UAS manufacturer — For the purposes of the SORA, the UAS manufacturer is the
party that designs and/or produces the UAS. The UAS manufacturer has unique
design evidence (e.g. for the system performance, the system architecture,
software/hardware development documentation, test/analysis documentation,
etc.) that they may choose to make available to one or many UAS operator(s) or to
the competent authority to help to substantiate the UAS operator’s safety case.
Alternatively, a potential UAS manufacturer may utilise the SORA to target design
objectives for specific or generalised operations. To obtain airworthiness
approval(s), these design objectives could be complemented by the use of
certification specifications (CS) or industry consensus standards if they are found
to be acceptable by the competent authority.

Component manufacturer — The component manufacturer is the party that
designs and/or produces components for use in UAS operations. The component
manufacturer has unique design evidence (e.g. for the system performance, the
system architecture, software/hardware development documentation,
test/analysis documentation, etc.) that they may choose to make available to one
or many UAS operator(s) to substantiate a safety case.

Competent authority — The competent authority is the recognised national
authority for approving the safety case of UAS operations, according to Article 12
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(8)

(h)

(i)

of the UAS Regulation. The competent authority may accept an applicant’s SORA
submission in whole or in part. Through the SORA process, the applicant may need
to consult with the competent authority to ensure the consistent application or
interpretation of individual steps. The competent authority must perform
oversight of the UAS operator according to paragraphs (i) and (j) of Article 18 of
the UAS Regulation. EASA may perform oversight of the UAS design and/or
production organisation, and, when considered necessary, of the component
design and/or production organisation, and may approve the design and/or the
production of each. The competent authority also provides the operational
approval to the UAS operator.

ANSP — The ANSP is the designated provider of air traffic service in a specific area
of operation (airspace). The ANSP assesses whether the proposed flight can be
safely conducted in the particular airspace that it covers, and if so, authorises the
flight.

U-space service provider — U-space service providers are entities that provide

services to support the safe and efficient use of airspace.

Remote pilot — The remote pilot is designated by the UAS operator, or, in the case
of general aviation, the aircraft owner, as being charged with safely conducting the
flight.

2. The SORA process

2.1 Introduction to risk

(a)

(b)

(d)

(e)

Many definitions of the word ‘risk’ exist in the literature. One of the easiest and
most understandable definitions is provided in SAE ARP 4754A / EUROCAE ED-79A:
‘the combination of the frequency (probability) of an occurrence and its associated
level of severity’. This definition of ‘risk’ is retained in this document.

The consequence of an occurrence will be designated as harm of some type.

Many different categories of harm arise from any given occurrence. Various
authors on this topic have collated these categories of harm as supported by the
literature. This document will focus on occurrences of harm (e.g. a UAS crash) that
are short-lived and usually give rise to a near loss of life. Chronic events (e.g. toxic
emissions over a period of time) are explicitly excluded from this assessment. The
categories of harm in this document are the potential for:

(1)  fatal injuries to third parties on the ground;
(2)  fatal injuries to third parties in the air; or
(3) damage to critical infrastructure.

It is acknowledged that the competent authorities, when appropriate, may
consider additional categories of harm (e.g. the disruption of a community,
environmental damage, financial loss, etc.). This methodology could also be used
for those categories of harm.

Several studies have shown that the amount of energy needed to cause fatal
injuries, in the case of a direct hit, is extremely low (i.e. in the region of few dozen
Joules.) The energy levels of operations addressed within this document are likely
to be significantly higher, and therefore the retained harm is the potential for fatal
injuries. By application of the methodology, the applicant has the opportunity to
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claim lower lethality either on a case-by-case basis, or systematically if allowed by
the competent authorities (e.g. in the ‘open’ category).

(f) Fatal injury is a well-defined condition and, in most countries, is known by the
authorities. Therefore, the risk of under-reporting fatalities is almost non-existent.
The quantification of the associated risk of fatality is straightforward. The usual
means to measure fatalities is by the number of deaths within a particular time
interval (e.g. the fatal accident rate per million flying hours), or the number of
deaths for a specified circumstance (e.g. the fatal accident rate per number of take-
offs).

(g) Damage to critical infrastructure is a more complex condition. Therefore, the
quantification of the associated risks may be difficult and subject to cooperation
with the organisation responsible for the infrastructure.

2.2 SORA process outline

(a) The SORA methodology provides a logical process to analyse the proposed ConOps
and establish an adequate level of confidence that the operation can be conducted
with an acceptable level of risk. There are ten steps that support the SORA
methodology and each of these steps is described in the following paragraphs and
further detailed, when necessary, in the relevant annexes.

(b)  The SORA focuses on the assessment of air and ground risks. In addition to air and
ground risks, an additional risk assessment of critical infrastructure should also be
performed. This should be done in cooperation with the organisation responsible
for the infrastructure, as they are most knowledgeable of those threats. Figure 3
outlines the ten steps of the risk model, while Figure 4 provides an overall
understanding of how to arrive at an air risk class (ARC) for a given operation.
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Step #1: ConOps description
As per 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

Other process (e.g.
category ‘certified’)

or new application
with a modified
ConOps

Figure 3 — The SORA process

Note: If operations are conducted across different environments, some steps may need to be

Is the GRC less than or equal to 7?

YES
v

Step #4: Determination of the initial air risk cLass (ARC)
As per Section 2.4.2

ARC
As per Section 2.4.3 and Annex C

v

Step #6: TMPR and robustness levels
As per Section 2.4.4 and Annex D

v

Step # 7: SAIL determination
As per Section 2.5.1

v

Step #8: Identification of operational safety objectives (OSOs)
As per Section 2.5.2 and Annex E

v

Step #9: Adjacent area / airspace considerations

As per Section 2.5.3 and Annex E

Step#10: Comprehensive safety portfolio
Are the mitigations and objectives required by the
SORA met with a sufficient level of confidence ?
As per Section 2.6

YES

UAS operation
approval (with
associated
limitations)

repeated for each particular environment.

2.2.1 Pre-application evaluation

(a)

Before starting the SORA process, the applicant should verify that the
proposed operation is feasible (i.e. not subject to specific exclusions from
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the competent authority or subject to an STS). Things to verify before
beginning the SORA process are whether:

(1) the operation falls under the ‘open’ category;

(2) the operation is covered by a ‘standard scenario’ included in the
appendix to the UAS Regulation or by a ‘predefined risk assessment’
published by EASA,

(3) the operation falls under the ‘certified’ category; or

(4) the operation is subject to a specific NO-GO from the competent
authority.

If none of the above cases applies, the SORA process should be applied.

2.2.2 Step #1 — ConOps description

(a)

(b)

The first step of the SORA requires the applicant to collect and provide the
relevant technical, operational and system information needed to assess the
risk associated with the intended operation of the UAS. Annex A to this
document provides a detailed framework for data collection and
presentation. The ConOps description is the foundation for all other
activities, and it should be as accurate and detailed as possible. The ConOps
should not only describe the operation, but also provide insight into the UAS
operator’s operational safety culture. It should also include how and when
to interact with the ANSP. Therefore, when defining the ConOps, the UAS
operator should give due consideration to all the steps, mitigations and
OSOs provided in Figures 3 and 4.

Developing the ConOps can be an iterative process; therefore, as the SORA
process is applied, additional mitigations and limitations may be identified,
requiring additional associated technical details, procedures, and other
information to be provided/updated in the ConOps. This should culminate
in a comprehensive ConOps that fully and accurately describes the proposed
operation as envisioned.

2.3 The ground risk process

2.3.1 Step #2 — Determination of the intrinsic UAS ground risk class (GRC)

(a)

(b)

(c)

The intrinsic UAS ground risk relates to the risk of a person being struck by
the UAS (in the case of a loss of UAS control with a reasonable assumption
of safety).

To establish the intrinsic GRC, the applicant needs the maximum UA
characteristic dimension (e.g. the wingspan for a fixed-wing UAS, the blade
diameter for rotorcraft, the maximum dimension for multi-copters, etc.) and
the knowledge of the intended operational scenario.

The applicant needs to have defined the area at risk when conducting the
operation including:

(1)  the operational volume, which 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,
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the accuracy of the navigation solution, the flight technical error? of
the UAS and the path definition error (e.g. map errors), and latencies
should be considered and addressed in this determination;

(2)  whether or not the area is a controlled ground area; and

(3) theassociated ground risk buffer with at least a 1:1 rule?, or for rotary
wing UA, defined using a ballistic methodology approach acceptable
to the competent authority.

(d)  Table 2illustrates how to determine the intrinsic ground risk class (GRC). The
intrinsic GRC is found at the intersection of the applicable operational
scenario and the maximum UA characteristic dimension that drives the UAS
lethal area. In case of a mismatch between the maximum UAS characteristic
dimension and the typical kinetic energy expected, the applicant should
provide substantiation for the chosen column.

Intrinsic UAS ground risk class

Max UAS characteristics dimension 1 m /approx. 3 m / approx. 8 m / approx. >8 m / approx.
3ft 10 ft 25 ft 25 ft

Typical kinetic energy expected <700) <34kl <1084k >1 084 kJ
(approx. (approx. (approx. (approx.
529 ft Ib) 25 000 ft Ib) 800 000 ft Ib) 800 000 ft Ib)

Operational scenarios

VLOS/BVLOS over a controlled 1 2 3 4
ground area®

VLOS in a sparsely populated 2 3 4 5
environment

BVLOS in a sparsely populated 3 4 5 6
environment

VLOS in a populated environment 4 5 6 8
BVLOS in a populated environment  TBD* TBD* TBD* TBD*

VLOS over an assembly of people 7
BVLOS over an assembly of people  TBD*

Table 2 — Determination of the intrinsic GRC

(e) The operational scenarios described attempt to provide discrete
categorisations of operations with increasing numbers of people at risk.

(f) Reserved.

1 The flight technical error is the error between the actual track and the desired track (sometimes referred to as ‘the ability to fly the
flight director’).

2 Ifthe UAis planned to operate at 120 m altitude, the ground risk buffer should at least be 120 m.

3 Inline with Figure 1 and paragraph 2.3.1.(c), the controlled area should encompass the flight geography, the contingency volume and
the ground risk buffer.

4 The intrinsic ground risk class for BVLOS operations in populated environment or over gathering of people will be developed in a future
edition of the SORA.
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(g)

(h)

(i)

1)

(k)

(1

EVLOS! operations are to be considered to be BVLOS for the intrinsic GRC
determination.

Controlled ground areas? are a way to strategically mitigate the risk on
ground (similar to flying in segregated airspace); the assurance that there
will be uninvolved persons in the area of operation is under the full
responsibility of the UAS operator.

An operation occurring in a populated environment cannot be intrinsically
classified as being in a sparsely populated environment, even in cases where
the footprint of the operation is completely within special risk areas (e.g.
rivers, railways, and industrial estates). The applicant can make the claim for
a lower density and/or shelter with Step #3 of the SORA process.

Operations that do not have a corresponding intrinsic GRC (i.e. grey cells on
the table) are not supported by the SORA methodology.

When evaluating the typical kinetic energy expected for a given operation,
the applicant should generally use the airspeed, in particular Vcuise for fixed-
wing aircraft and the terminal velocity for other aircraft. Specific designs
(e.g. gyrocopters) might need additional considerations. Guidance useful in
determining the terminal velocity can be found at
https://www.grc.nasa.gov/WWW/K-12/airplane/termv.html.

The nominal size of the crash area for most UAS can be anticipated by
considering both the size and the energy used in the ground risk
determination. There are certain cases or design aspects that are non-typical
and will have a significant effect on the lethal area of the UAS, such as the
amount of fuel, high-energy rotors/props, frangibility, material, etc. These
may not have been considered in the intrinsic GRC determination table.
These considerations may lead to a decrease/increase in the intrinsic GRC.
The use of industry standards or dedicated research might provide a
simplified path for this assessment.

2.3.2 Step #3 — Final GRC determination

(a)

(b)

(c)

The intrinsic risk of a person being struck by the UAS (in case of a loss of
control of the operation) can be controlled and reduced by means of
mitigation.

The mitigations used to modify the intrinsic GRC have a direct effect on the
safety objectives associated with a particular operation, and therefore it is
important to ensure their robustness. This has particular relevance for
technical mitigations associated with the ground risk (e.g. an emergency
parachute).

The final GRC determination (step #three) is based on the availability of
these mitigations to the operation. Table 3 provides a list of potential
mitigations and the associated relative correction factor. A positive number
denotes an increase in the GRC, while a negative number results in a

1 EVLOS — A UAS operation whereby the remote pilot maintains uninterrupted situational awareness of the airspace in which the UAS
operation is being conducted via visual airspace surveillance through one or more human VOs, possibly aided by technological means.
The remote pilot has direct control of the UAS at all times.

2 See the definition in Article 2(21) of the UAS Regulation.
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decrease in the GRC. All the mitigations should be applied in numeric
sequence to perform the assessment. Annex B provides additional details on
how to estimate the robustness of each mitigation. Competent authorities
may define additional mitigations and the relative correction factors.

T hobustness

Mitigati
Sequence

1 M1 — Strategic mitigations for ground risk* 0: None -2 -4
-1: Low

2 M2 — Effects of ground impact are reduced? 0 -1 -2

3 M3 — An emergency response plan (ERP) is in 1 0 -1

place, the UAS operator is validated and effective
Table 3 — Mitigations for final GRC determination

(d)  When applying mitigation M1, the GRC cannot be reduced to a value lower
than the lowest value in the applicable column in Table 2. This is because it
is not possible to reduce the number of people at risk below that of a
controlled area.

(e)  For example, in the case of a 2.5 m UAS (second column in Table 2) flying in
visual line-of-sight (VLOS) over a sparsely populated area, the intrinsic GRC
is 3. Upon analysis of the ConOps, the applicant claims to reduce the ground
risk by first applying M1 at medium robustness (a GRC reduction of 2). In this
case, the result of applying M1 is a GRC of 2, because the GRC cannot be
reduced any lower than the lowest value for that column. The applicant then
applies M2 using a parachute system, resulting in a further reduction of 1
(i.e. a GRC of 1). Finally, M3 (the ERP) has been developed to medium
robustness with no further reduction as per Table 3.

(f)  The final GRC is established by adding all the correction factors (i.e. -1-1-0=-
2) and adapting the GRC by the resulting number (3-2=1).

(g) Ifthefinal GRCis greater than 7, the operation is not supported by the SORA
process.

2.4  The air risk process
2.4.1 Air risk process overview

(@) The SORA uses the operational airspace defined in the ConOps as the
baseline to evaluate the intrinsic risk of a mid-air collision, and by
determining the air risk category (ARC). The ARC may be modified/lowered
by applying strategic and tactical mitigation means. The application of
strategic mitigations may lower the ARC level. An example of strategic
mitigations to reduce the risk of a collision may be by operating during
certain time periods or within certain boundaries. After applying the
strategic mitigations, any residual risk of a mid-air collision is addressed by
means of tactical mitigations.

1 This mitigation is meant as a means to reduce the number of people at risk.

2 This mitigation is meant as a means to reduce the energy absorbed by the people on the ground upon impact.
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(b)

(c)

(d)

Tactical mitigations take the form of detect and avoid (DAA) systems or
alternate means, such as ADS-B, FLARM, U-space services or operational
procedures. Depending on the residual risk of a mid-air collision, the tactical
mitigation performance requirement(s) (TMPR(s)) may vary.

As part of the SORA process, the UAS operator should cooperate with the
relevant service provider for the airspace (e.g. the ANSP or U-space service
provider) and obtain the necessary authorisations. Additionally, generic
local authorisations or local procedures allowing access to a certain portion
of controlled airspace may be used if available (e.g. the Low Altitude
Authorization and Notification Capability — LAANC — system in the United
States).

Irrespective of the results of the risk assessment, the UAS operator should
pay particular attention to all the features that may increase the
detectability of the UA in the airspace. Therefore, technical solutions that
improve the electronic conspicuousness or detectability of the UAS are
recommended.

2.4.2 Step #4 - Determination of the initial air risk class (ARC)

(a)

(b)

(c)

The competent authority, ANSP, or U-space service provider, may elect to
directly map the airspace collision risks using airspace characterisation
studies. These maps would directly show the initial ARC for a particular
volume of airspace. If the competent authority, ANSP, or U-space service
provides an air collision risk map (static or dynamic), the applicant should
use that service to determine the initial ARC, and go directly to Section 2.4.3
‘Application of strategic mitigations’ to reduce the initial ARC.

As seen in Figure 4, the airspace is categorised into 13 aggregated collision
risk categories. These categories were characterised by the altitude,
controlled versus uncontrolled airspace, airport/heliport versus
non-airport/non-heliport environments, airspace over urban versus rural
environments, and lastly atypical (e.g. segregated) versus typical airspace.

To assign the proper ARC for the type of UAS operation, the applicant should
use the decision tree found in Figure 4.
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Figure 4 — ARC assignment process

(d)

The ARC is a qualitative classification of the rate at which a UAS would
encounter a manned aircraft in typical generalised civil airspace. The ARC is
an initial assignment of the aggregated collision risk for the airspace, before
mitigations are applied. The actual collision risk of a specific local operational
volume could be much different, and can be addressed with the application
of strategic mitigations to reduce the ARC (this step is optional, see Section
2.4.3, Step #5).

Although the static generalised risk put forward by the ARC is conservative
(i.e. it stays on the safe side), there may be situations where that
conservative assessment may not suffice. It is important for both the
competent authority and the UAS operator to take great care to understand
the operational volume and under which circumstances the definitions in
Figure 4 could be invalidated. In some situations, the competent authority
may raise the operational volume ARC to a level which is greater than that
advocated by Figure 4. The ANSP should be consulted to ensure that the
assumptions related to the operational volume are accurate.
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(f)

(8)

(h)

ARC-a is generally defined as airspace where the risk of a collision between
a UAS and a manned aircraft is acceptable without the addition of any
tactical mitigation.

ARC-b, ARC-c, ARC-d generally define volumes of airspace with increasing
risk of a collision between a UAS and a manned aircraft.

During the UAS operation, the operational volume may span many different
airspace environments. The applicant needs to perform an air risk
assessment for the entire range of the operational volume. An example
scenario of operations in multiple airspace environments is provided at the
end of Annex C.

2.4.3 Step #5 — Application of strategic mitigations to determine the residual ARC

(optional)

(a)

(b)

(c)

As stated before, the ARC is a generalised qualitative classification of
the rate at which a UAS would encounter a manned aircraft in the
specific airspace environment. However, it is recognised that the UAS
operational volume may have a different collision risk from the one
that the generalised initial ARC assigned.

If an applicant considers that the generalised initial ARC assigned is
too high for the condition in the local operational volume, then they
should refer to Annex C for the ARC reduction process.

If the applicant considers that the generalised initial ARC assignment
is correct for the condition in the local operational volume, then that
ARC becomes the residual ARC.

2.4.4 Step #6 — TMPR and robustness levels

Tactical mitigations are applied to mitigate any residual risk of a mid-air collision
that is needed to achieve the applicable airspace safety objective. Tactical
mitigations will take the form of either ‘see and avoid’ (i.e. operations under VLOS),
or they may require a system which provides an alternate means of achieving the
applicable airspace safety objective (operation using a DAA, or multiple DAA
systems). Annex D provides the method for applying tactical mitigations.

2.4.4.1 Operations under VLOS/EVLOS

(a)

(b)

(c)

VLOS is considered to be an acceptable tactical mitigation for collision
risk for all ARC levels. Notwithstanding the above, the UAS operator is
advised to consider additional means to increase the situational
awareness with regard to air traffic operating in the vicinity of the
operational volume.

Operational UAS flights under VLOS do not need to meet the TMPR,
nor the TMPR robustness requirements. In the case of multiple
segments of the flight, those segments conducted under VLOS do not
have to meet the TMPR, nor the TMPR robustness requirements,
whereas those conducted under BVLOS do need to meet the TMPR
and the TMPR robustness requirements.

In general, all VLOS requirements are applicable to EVLOS. EVLOS may
have additional requirements over and above those of VLOS. The
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EVLOS verification and communication latency between the remote
pilot and the observers should be less than 15 seconds.

(d)  Notwithstanding the above, the applicant should have a documented
VLOS de-confliction scheme, in which the applicant explains which
methods will be used for detection, and defines the associated criteria
applied for the decision to avoid incoming traffic. If the remote pilot
relies on detection by observers, the use of phraseology will have to
be described as well.

(e)  For VLOS operations, it is assumed that an observer is not able to
detect traffic beyond 2 NM. (Note that the 2 NM range is not a fixed
value and it may largely depend on the atmospheric conditions,
aircraft size, geometry, closing rate, etc.). Therefore, the UAS operator
may have to adjust the operation and/or the procedures accordingly.

2.4.4.2 Operations under a DAA system — TMPR

(a)  For operations other than VLOS, the applicant will use the residual
ARC and Table 4 below to determine the TMPR.

Residual ARC TMPRs TMPR level of robustness

ARC-d High High
ARC-c Medium Medium
ARC-b Low Low
ARC-a No requirement No requirement

Table 4 — TMPRs and TMPR level of robustness assignment

(b)  High TMPR (ARC-d): This is airspace where either the manned aircraft
encounter rate is high, and/or the available strategic mitigations are
low. Therefore, the resulting residual collision risk is high, and the
TMPR is also high. In this airspace, the UAS may be operating in
integrated airspace and will have to comply with the operating rules
and procedures applicable to that airspace, without reducing the
existing capacity, decreasing safety, negatively impacting current
operations with manned aircraft, or increasing the risk to airspace
users or persons and property on the ground. This is no different from
the requirements for the integration of comparable new and novel
technologies in manned aviation. The performance level(s) of those
tactical mitigations and/or the required variety of tactical mitigations
are generally higher than for the other ARCs. If operations in this
airspace are conducted more routinely, the competent authority is
expected to require the UAS operator to comply with the recognised
DAA system standards (e.g. those developed by RTCA SC-228 and/or
EUROCAE WG-105).

(c) Medium TMPR (ARC-c): A medium TMPR will be required for
operations in airspace where the chance of encountering manned
aircraft is reasonable, and/or the strategic mitigations available are
medium. Operations with a medium TMPR will likely be supported by
the systems currently used in aviation to aid the remote pilot in the
detection of other manned aircraft, or by systems designed to support
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(d)

(e)

(f)

aviation that are built to a corresponding level of robustness. Traffic
avoidance manoeuvres could be more advanced than for a low TMPR.

Low TMPR (ARC-b): A low TMPR will be required for operations in
airspace where the probability of encountering another manned
aircraft is low, but not negligible, and/or where strategic mitigations
address most of the risk, and the resulting residual collision risk is low.
Operations with a low TMPR are supported by technology that is
designed to aid the remote pilot in detecting other traffic, but which
may be built to lower standards. For example, for operations below
120 m, the traffic avoidance manoeuvres are expected to mostly be
based on a rapid descent to an altitude where manned aircraft are not
expected to ever operate.

No performance requirement (ARC-a): This is airspace where the
manned aircraft encounter rate is expected to be extremely low, and
therefore there is no requirement for a TMPR. It is generally defined
as airspace where the risk of a collision between a UAS and a manned
aircraft is acceptable without the addition of any tactical mitigation.
An example of this may be UAS flight operations in some parts of
Alaska or northern Sweden, where the manned aircraft density is so
low that the airspace safety threshold could be met without any
tactical mitigation.

Annex D provides information on how to satisfy the TMPR based on
the available tactical mitigations and the TMPR level of robustness.

2.4.4.3 Consideration of additional airspace/operational requirements

(a)

(b)

(c)

Modifications to the initial and subsequent approvals may be required
by the competent authority or the ANSP as safety and operational
issues arise.

The UAS operator and the competent authority need to be cognisant
that the ARCs are a generalised qualitative classification of the
collision risk. Local circumstances could invalidate the aircraft density
assumptions of the SORA, for example, due to special events. It is
important for both the competent authority and the UAS operator to
fully understand the airspace and air-traffic flows, and develop a
system which can alert UAS operators to changes to the airspace on a
local level. This will allow the UAS operator to safely address the
increased risks associated with these events.

There are many airspace, operational and equipment requirements
which have a direct impact on the collision risk of all aircraft in the
airspace. Some of these requirements are general and apply to all
volumes of airspace, while some are local and are required only for a
particular volume of airspace. The SORA cannot possibly cover all the
possible requirements for all the conditions in which the UAS operator
may wish to operate. The applicant and the competent authority need
to work closely together to define and address these additional
requirements.
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—_

d) The SORA process should not be used to support operations of a UAS
in a given airspace without the UAS being equipped with the required
equipment for operations in that airspace (e.g. the equipment
required to ensure interoperability with other airspace users). In these
cases, specific exemptions may be granted by the competent
authority. Those exemptions are outside the scope of the SORA.

—_

e) Operations in controlled airspace, an airport/heliport environment or
a Mode-C Veil/transponder mandatory zone (TMZ) will likely require
prior approval from the ANSP. The applicant should ensure that they
involve the ANSP/authority prior to commencing operations in these
environments.

2.5 Final assignment of specific assurance and integrity level (SAIL) and OSO

2.5.1 Step #7 SAIL determination

(a)

(b)

(c)

(d)

The SAIL parameter consolidates the ground and air risk analyses, and drives
the required activities. The SAIL represents the level of confidence that the
UAS operation will remain under control.

After determining the final GRC and the residual ARC, it is then possible to
derive the SAIL associated with the proposed ConOps.

The level of confidence that the operation will remain under control is
represented by the SAIL. The SAIL is not quantitative, but instead
corresponds to:

—_

1) the OSO to be complied with (see Table 6);

—_

2) the description of the activities that might support compliance with
those objectives; and

—_

3) the evidence that indicates that the objectives have been satisfied.

The SAIL assigned to a particular ConOps is determined using Table 5:

SAIL determination
Residual ARC

Final GRC

<
<

Category C operation
Table 5 — SAIL determination

2.5.2 Step #8 — Identification of the operational safety objectives (OSOs)

(a)

The last step of the SORA process is to use the SAIL to evaluate the defences
within the operation in the form of OSOs, and to determine the associated
level of robustness. Table 6 provides a qualitative methodology to make this
determination. In this table, O is optional, L is recommended with low
robustness, M is recommended with medium robustness, and H is
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recommended with high robustness. The various OSOs are grouped based
on the threat they help to mitigate; hence, some OSOs may be repeated in
the table.

(b)  Table 6is a consolidated list of the common OSOs that historically have been
used to ensure safe UAS operations. It represents the collected experience
of many experts, and is therefore a solid starting point to determine the
required safety objectives for a specific operation. The competent
authorities may define additional OSOs for a given SAIL and the associated
level of robustness.

050 number (i s
ine with Annex ) I BT T T I

0SO#01

0OSO#02

0OSO#03

0SO#04

OSO#05

OSO#06

OSO#07

OSO#08

OSO#09

OSO#10

OSO#11

OSO#12

OSO#13

0OSO#14

OSO#15

Technical issue with the UAS

Ensure the UAS operator is competent and/or (0] L M H H H
proven

UAS manufactured by competent and/or (0] (0] L M H H
proven entity

UAS maintained by competent and/or proven L L M M H H
entity

UAS developed to authority recognised 0] 0] 0] L M H
design standards?

UAS is designed considering system safety 0] 0] L M H H
and reliability

C3 link performance is appropriate for the 0] L L M H H
operation

Inspection of the UAS (product inspection) to L L M M H H
ensure consistency with the ConOps

Operational procedures are defined, L M H H H H
validated and adhered to
Remote crew trained and current and able to L L M M H H

control the abnormal situation

Safe recovery from a technical issue L L M M H H
Deterioration of external systems

supporting UAS operations

Procedures are in-place to handle the L M H H H H
deterioration of external systems supporting

UAS operations

The UAS is designed to manage the L L M M H H
deterioration of external systems supporting

UAS operations

External services supporting UAS operations L L M H H H
are adequate for the operation

Human error

Operational procedures are defined, L M H H H H
validated and adhered to
Remote crew trained and current and able to L L M M H H

control the abnormal situation

1 The robustness level does not apply to mitigations for which credit has been taken to derive the risk classes. This is further detailed in

para. 3.2.11(a).
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050 number (i s
ine with Annex £ T L T

OSO#16 Multi-crew coordination

OSO#17 Remote crew is fit to operate L L M M H H

OSO#18 Automatic protection of the flight envelope (0] (0] L M H H
from human error

OSO#19 Safe recovery from human error (0] (0] L M M H

0OSO#20 A human factors evaluation has been (0] L L M M H

performed and the human machine interface
(HMI) found appropriate for the mission

Adverse operating conditions

0OSO#21 Operational procedures are defined, L M H H H H
validated and adhered to

OSO#22 The remote crew is trained to identify critical L L M M M H
environmental conditions and to avoid them

0OSO#23 Environmental conditions for safe operations L L M M H H
are defined, measurable and adhered to

0OSO#H24 UAS is designed and qualified for adverse 0] 0] M H H H

environmental conditions
Table 6 — Recommended OSOs

2.5.3 Step #9 — Adjacent area/airspace considerations

(a)  The objective of this section is to address the risk posed by a loss of control
of the operation, resulting in an infringement of the adjacent areas on the
ground and/or adjacent airspace. These areas may vary with different flight
phases.

(b)  Safety requirements for containment are:

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

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

— the design and installation features (independence, separation and
redundancy);

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

(c)  The following three safety requirements apply for operations conducted:

(1)  either where the adjacent areas:

1 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.’

2 The term ‘failure’ needs to be understood as an occurrence that affects the operation of a component, part, or element such that it can
no longer function as intended. Errors may cause failures, but are not considered to be failures. Some structural or mechanical failures
may be excluded from the criterion if it can be shown that these mechanical parts were designed according to aviation industry best
practices.
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2.6

(i) contain assemblies of people! unless the UAS is already
approved for operations over assemblies of people; or

(i)  are ARC-d unless the residual ARC of the airspace area intended
to be flown within the operational volume is already ARC-d;

(2)  Orin populated environments where:
(i) M1 mitigation has been applied to lower the GRC; or

(i)  operating in a controlled ground area.

1. The probability of leaving the operational volume should be less than 10*/FH.

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

Compliance with the requirements above should 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 (refer to Note 2) lead to operations outside the ground risk buffer should
be developed to an industry standard or methodology that is recognised as being
adequate by the competent authority.

As it is not possible to anticipate all local situations, the UAS operator, the competent
authority and the ANSP should use sound judgement with regard to the definition of the
‘adjacent airspace’ as well as the ‘adjacent areas’. For example, for a small UAS with a
limited range, these definitions are not intended to include busy airport/heliport
environments 30 kilometres away. The airspace bordering the UAS volume of operation
should be the starting point of the determination of the adjacent airspace. In exceptional
cases, the airspace beyond those volumes that border the UAS volume of operation may
also have to be considered.

Note 1: The safety requirements as proposed in this section cover both the integrity and
assurance levels.

Note 2: The third safety requirement in Section 2.5.3(c) does not imply a systematic need
to develop the SW and AEH according to an industry standard or methodology recognised
as adequate by the competent authority. The use of the term ‘directly’ means that a
development error in a software or an airborne electronic hardware would lead the UA
outside the ground risk buffer without the possibility for another system to prevent the
UA from exiting the operational volume.

Step #10 — comprehensive safety portfolio

(a) The SORA process provides the applicant, the competent authority and the ANSP
with a methodology which includes a series of mitigations and safety objectives to
be considered to ensure an adequate level of confidence that the operation can be
safely conducted. These are:

(1)  mitigations used to modify the intrinsic GRC;
(2)  strategic mitigations for the initial ARC;

1

See the definition in Article 2(3) of the UAS Regulation.
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(3) tactical mitigations for the residual ARC;
(4) adjacent area/airspace considerations; and
(5) 0OSOs.

(b)  The satisfactory substantiation of the mitigations and objectives required by the
SORA process provides a sufficient level of confidence that the proposed operation
can be safely conducted.

(c)  The UAS operator should be sure to address any additional requirements that were
not identified by the SORA process (e.g. for security, environmental protection,
etc.) and identify the relevant stakeholders (e.g. environmental protection
agencies, national security bodies, etc.). The activities performed within the SORA
process will likely address those additional needs, but they may not be considered
to be sufficient at all times.

(d)  The UAS operator should ensure the consistency between the SORA safety case
and the actual operational conditions (i.e. at the time of the flight).
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ED Decision 2019/021/R

CONOPS: GUIDELINES ON COLLECTING AND PRESENTING SYSTEM AND OPERATIONAL INFORMATION FOR
SPECIFIC UAS OPERATIONS

A.0

Al

General guidelines

This document must be original work completed and understood by the applicant (operator).
Applicants must take responsibility for their own safety cases, whether the material originates
from this template or otherwise.

A.0.1 Document control

Applicants should include an amendment record at the beginning of the document to
record changes and show how that the document is controlled.

Amendment/ Revision/ AR Signed
Issue Number

a,b,corl, 2, 3etc. DDMMYYYY Name of the person Signature of person
carrying out the carrying out the
amendment/ revision/ amendment/ revision/
issue number issue number

This section is critical to ensure appropriate document control.

Any significant changes to the ConOps may require further assessment and approval by
the competent authority prior to further operations being conducted.

A.0.2 References

(a) List all references (documents, URL, manuals, appendices) mentioned in the
ConOps:

| # Amendment/ Revision/ Issue Number
(1]
(2]

Guidance for the collection and presentation of operationally relevant information

The template below provides section headings detailing the subject areas that should be
addressed when producing the ConOps, for the purposes of demonstrating that a UAS operation
can be conducted safely. The template layouts as presented are not prescriptive, but the subject
areas detailed should be included in the ConOps documentation as required for the particular
operation(s), in order to provide the minimum required information and evidence to perform
the SORA.

A.1.1 Reserved
A.1.2 Organisation overview

(a)  This section describes how the organisation is defined, to support safe operations.
It should include:

(1)  the structure of the organisation and its management, and

(2) the responsibilities and duties of th