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EASA eRules: aviation rules for the 21st century

Rules are the core of the EU civil aviation system. The aim &AR# eRulgroject is to make them
accessibldo stakeholders in an efficient and reliable way.

EASA eRules is a comprehensive, single system for structuring, sharing, and storing bfisules
single, easyaccess online database for all aviation safety rules applicable to persons and organisations
subject to Basic Regulation (Regulation (EU) 2018/1139).

Easy Access Rules (EAR) the output of the eRules project. They are consoéidatersions of those
rules, combining EU regulations with EASA acceptable means of compliance (AMC) and guidance
material (GM) in an eady-read format with advanced navigation features through links and

bookmarks. EAR are regularly updated, followingatieption of an official publication.

TheEARare available:
T in PDF format;

T as dynamic online publications (online format) with a wide range of functionalities, such as
FAfGSNAR (G2 200GFAY NB3Idz I G§2NB Y (0 SAghlkhe tablel A £ 2 NB
of contents to quickly access the relevant sections, and easy navigation for computers, tablets,
and mobiles; and

T in XML (machineeadable format) that can be easily processed and automated by recipjents,
producing output that is compatib and can be synchronised with local applications, segrch
databases, etc.

TheEASA eRulesystem is developed and implemented in close cooperation with the Member States
and aviation industry to ensure that all its capabilities are relevant and effective.
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Powered by ESA eRules Page?2 of 443 Sep 202:


http://easa.europa.eu/
http://eur-lex.europa.eu/
http://eur-lex.europa.eu/content/legal-notice/legal-notice.html

Easy Access Rules for Unmanne Disclaime
x E A S A Aircraft Systems

DISCLAIMER

Thisdocumentis issued by the European Union Aviation Safety Agedys T SNNBR G2 | a o620
Wi KS )tapfoyide &sGtakeholders with an updated, consolidated, and-¢asgad publication.

It has been prepared by putting together the officially publisBtétegulations with the relate&ASA

acceptable means of complianéaMC)and guidance materiglGM) (including thér amendments)

adopted so far. However, thdocumentis not an official publicatiorand EASA accepts no liability for

damage of any kindesulting from the risks inherent its use.
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NOTE FROM THE EDITOR

The content of this document is arranged as follows: the cover regulation (recitals and acic¢hes)
implementing rule (IRxppeas first, then the IR annex pointdpllowed by the related acceptable
means of compliance (AMC) and guidance material (@®l)astcomes the delegated rule (DB)d
the DR annex points

All elements (i.earticles IRSDRsSAMC, and GM) are colowoded and can be identified according to
the illustration below. Th&Uregulation or EASA Executive Director (ED) decisi@ugir which the
article, IR, DR, AMC, or Gs introduced or last amended is indicated belowdlnicle, IR, DR, AMC,
or GMtitle in italics.

Cover regulation article

Commission regulation

Implementingrule annexor delegatedrule annex

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 {fisendly and for reference purposes.
Any comments should be sent goules@easa.europa.eu
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INCORPORATED AMENDMENTS
IMPLEMENTINBULESIRS) (COMMISSION REGULATIQNS

IESTPOEIEE Cpmm|SS|on Regulation amendment Applicability date*
Regulation

Regulation (EU) 2019/947 Initial issue 31/12/2020
Regulation (EU) 2020/639 Amendment 1 2/6/2020
Regulation (EU) 2020/746 Amendment 2 6/6/2020
Regulation (EU) 2021/1166 Amendment 3 5/8/2021
Regulation (EU) 22/425 Amendment 4 4/4/2022

DELEGATERULESDRS) (COMMISSION REGULATIQNS

LiElfgelfeltete C_omm|35|on Regulation amendment Applicability date
Regulation

Regulation (EU) 2019/945 Initial issue 1/7/2019
Regulation (EU) 2020/1058 Amendment 1 9/8/2020

AMC& GMTOIRS(EDDECISIONS

Incorporated ED Decisian AMC/GM Issue NaAmendment No Applicability date

ED Decision 2019/021/R Issue 1 11/10/2019
ED Decision 2020/022/R Issue 1, Amendment 1 18/12/2020
ED Decision 2022/002/R Issue 1, Amendment 2 10/2/2022

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

1 This is themaindate 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 applicdbteradate(deferred applicability).
Besides, there may be some -@pits (derogations from certain provisignwotified by the Member States
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ED Decision 2022/002/R

AEC airspace encountecategory

AEH airborne electronic hardware

AGL above ground level

AIP aeronautical information publication
AMC acceptable means of compliance
ANSP air navigation service provider

AO airspace observer

ARC air risk class

ATC air traffic control

BVLOS beyond visual line of sight

Cc2 command and control

C3 command, control and communication
ConOps concept of operations

CRM crew resource management

DAA detect and avoid

DSSS direct-sequence spread spectrum
EASA European Union Aviatio8afety Agency
ERM emergency response manager

ERP emergency response plan

ERT emergency response team

EU European Union

EVLOS extended visual line of sight

FHSS frequencyhopping spread spectrum
FTD flight training device

GM guidance material

GNSS Global Navigation Satellite System
GRC ground risk class

HMI human machine interface

ICAO International Civil Aviation Organization
ISM industrial, scientific and medical
JARUS Joint Authorities for Rulemaking d&#nmanned Systems
LACA low-altitude controlled airspace (below 150 (500ft))
MCC multi-crew cooperation

METAR aviation routine weather report (in (aeronautical) meteorological code)
MS Member State

MTOM maximum takeoff mass

NAA nationalaviation authority

OFDM orthogonal frequencydivision multiplexing
oM operations manual

0SsoO operational safety objective

PDRA predefined risk assessment

RBO risk-based oversight

RCP required communication performance
RF radio frequency

RLP required C2 link performance

RP remote pilot

RPS remote pilot station

SAIL specific assurance and integrity level
SDS safety data sheets

SMM safety management manual
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SORA
SPECI
STS
SW
TAF
TCAS
TMPR
TOM
UA
UAS
UAS Regulation

USSP
VLL
VLOS
VO

specific operations risk assessment

aviation selected specialeather code in (aeronautical) meteorological code
standard scenario

software

terminal area forecast

traffic collision avoidance system

tactical mitigation performance requirement

take-off mass

unmanned aircraft

unmanned aircraft system

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

U-space service provider

very low level

visual line of sight

visual observer
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COVERREGULATION TIMPLEMENTINEEGULATIOKEU)
2019/947

COMMISSION IMPLEMENTING REGULATIORQEMY47
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 (E20)18/1139 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 10082200Rp(996/2010EU)

N0 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 3922181n 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) Asfor manned aviation, a uniforimplementation of and compliance with rules and procedures
should apply to operators, including remote pilots, of unmanned aircraft and unmanned aircraft
agadsSy ow!' 1 {Quz la ¢Sttt la FT2N) GKS 2LISNIiGA2Yya
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, therganisations, 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 procedas 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
2LISNF GA2yay GKS W2LISYyQr WalLISOAFTAOQ IyR WOSNIA

(7) Proportionaterisks 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.

1 0JL212,22.8.2018, p. 1.
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(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

17)

(18)

h LISNJ (A 2 y & calegoryimkih shBa@ld d8vgT Qperations that present the lowest risks,
should not require UAS that are subject to standard aeronautical compliance procedures, but
should be conducted using the UAS classes that are defined in Commission Delegated
Regulatio (EU) 2019/945

hLISNI GA2ya Ay (KS WAaLISOATAOQ OFGS3I2NER aKz2dzZ R
risk and for which a thorough risk assessment should be conducted to indicate which
requirements are necessary to keep the operatioresaf

A system of declaration by an operator should facilitate the enforcement of this Regulation in
OrasS 2F t2¢6 NRaA]l 2LISNridAzya O2yRdzOGSR Ay GKS
has been defined with detailed mitigation measures.

OLJISNI A2ya Ay (KS WOSNIATASRQ OFGS3I2NER akKz2d#Z R
of the operator, and the licensing of remote pilots, in addition to the certification of the aircraft

pursuant to Delegated Regulation (EU) 2019/945.

WhAitad YIFYyRFG2NE F2N) 6KS WOSNIATFTASR OFGS32NEQ:
by the competent authorities for the operation of an unmanned aircraft, as well as for the
personnel, including remote pilots and organisations involved irse¢hactivities, or for the

aircraft pursuant to Delegated Regulation (EU) 2019/945 could also be required.

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

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 preents risks to privacy, protection of personal data, security or the
environment.

Studies have demonstrated that unmanned aircraft with a takenass of 250 g or more would

present risks to security and therefore UAS operators of such unmannedfaistiould be

NEIljdzA NER (2 NBIAAGSNI 6KSYaSt @Sa 6KSy 2LISNI GAY
Considering the risks to privacy and protection of personal data, operators of unmanned aircraft
should be registered if they operate an unmanned aiitordnich 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 sdfeof toy<.

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 systerapwing 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 Aicle 74 of Regulation (EU) 2018/1139.

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 fasmns falling outside the

1 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned systeafts and on thirdountry 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, (30L%$.2009
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scope of Regulation (EU) 2018/1139, including public security or protection of privacy and
personal data in accordance with the Union law.

(19) National registration systems should comply with the applicable Union and nationalnaw
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 nationallas 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 facilitieeride
institutions or industrial plants, tofevel and highetevel 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 withogjudice 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 sedty 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 individamber
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 operddefd2 8 S (12 LIS2LX S Ay
OFrGS3aA2NED® LY GKS WALISOAFAOQ OFGS3aI2NE GKSNB Aa
for its remote pilots so that all operations are flown in a manner that minimises nuisances to
people and animals.

(23) Currentnational 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, Mem®tates 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 environmentand nature protection obligations otherwise stemming from national
or Union law.

(26) 2 KAf S-allB0OSW aeaidsSY AyOfdzZRAy3a GKS Ay TFNI adNHzOUG c
safe UAS operations and supporting their integration into the aviatioesyit in development,
this Regulation should already include requirements for the implementation of three
foundations of the Ubpace system, namely registration, ga@areness 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 thadel aircraft

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 Da
Protection Regulation) (OJ L 119, 4.5.2016, p. 1).
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clubs and associations can continue to operate as they do today, as well as taking into account
existing best practices in the Member States.

(28) In addition, considering the good level of safety achieved by aircraft of class C4 aggravid
Annex to this Regulation, low risk operations of such aircraft should be allowed to be conducted
Ay GKS W2LSyQ OF(iS3I2NE® {dzOK | ANDONI Tl 2FaGSy
simpler than other classes of unmanned aircraft and $thaherefore 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,

HASADOPTED 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 iretbpsrations.

GM1Article 1 Subject matter

ED Decision 2019/021/R

AREAS OF APPLICABILITY OF THE UAS REGULATION

C2NJ 0KS LJzN1J2asSa 2F GKS 1 { wS3dzZ I GA2yS GKS (SN

include indoor UAS operations. Indogperations 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 airspacg liswer

Article 2- Definitions

Regulation (EU) 2020/639

For the purposes of this Regulation, the definitions in Regulation (EU) 2018/1139 apply.

The following definitions also apply:

(1) Wdzy Y YYSR FANDNI TG aedaidsSyQ o6 WeeqglipmenttyShtgla |y
it remotely;

(2) Wdzy Y YYSR |ANODNI TG ada2adGSY 2LISNIGI2ND ow! ! {
operating or intending to operate one or more UAS;

B WraaSvyofaAaSa 2F LIS2LX SQ YSIya 3l lakdyNreywIhae oK
density of the people present;

(4 Wil { 3S23ANILKAOIE T2ySQ YSIya | LR2NIAz2y 27
that facilitates, restricts or excludes UAS operations in order to address risks pertaining to

safety, privacy, mtection of personal data, security or the environment, arising from UAS
operations;

w»

(5) WNROdzalyS$SaaQ YSIya GKS LINRPLISNI& 2F YAGAILGAZY

gain provided by the mitigation measures and the level of assurance amitptihat the safety
gain has been achieved,

6) wailyRINR a0SyrNAR2Q YSkya F GeLS 2F ! 1{ 2LSN

Appendixl of the Annex, for which a precise list of mitigating measuras been identified in
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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) WwOradzZ t tAYyS 27F neandiype & WSS Nderatibreinffichothexeimbte piod
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,
peopleand obstacles for the purpose of avoiding collisions;

8 WoSe2yR @Aadz fAYS 2F aA3IKEG 2LISNIGA2YQ 6W. £]
conducted in VLOS;

9 WwWfAIKG ! 2LISNF G2NJ OSNIATFTAOIGSQ otfbyaQy YSI
competent authority as set out in part C of the Annex;

(10) WY2 RSt I ANONI TG Oft dzo 2NJ I aa20AF0A2yQ YStya |y
for the purpose of conducting leisure flights, air displays, sporting activities or ciiopet
activities using UAS;

(11) WRIF y3SNRdza 3I22RaQ YSIya INIAOfSa 2N) adoaialyos
safety, property or the environment in the case of an incident or accident, that the unmanned
aircraft is carrying as iayload, including in particular:

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

(b) gases (flammable gas, nflammable gas, poisonous gasxygen, 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;
()  toxic andinfectious substances (poison, biohazard);
(g) radioactive substances;
(h) corrosive substances;
(12) WLt 2FRQ YSlIya AyailiNHzySyidiz VYSOKFIyAayYz SldzlL
accessory, including communications equipment, that is installed &ttached 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) WRANBOG NBY2(0S ARSYUAFAOFIGA2Yy Q YSHfinfodmation a& a0 SY
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) WF2468252RSQ YSIya | Y2RS thadun@dnieddirciakt @oyfstagtlF | | ! -
follows the remote pilot within a predetermined radius;
(15) w3IBEFI NBySaaQ YStya || FdzyOlAazy GKIFIGX oFasSR 2y

a potential breach of airspace limitations and alerts the remote pikui that they can take
immediate and effective action to prevent that breach;

(16) WLINA @I GSf& odzAaftd !''!'{Q YSIya I ! { |aasSvyofSR z
including UAS assembled from sets of parts placed on the market as a singlta-@asdgmble
kit;
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17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)
(30)

(31)
(32)
(33)

W dzi2a2y2Y2dza 2LISNI GA2YQ YSIya |y 2LISNI A2y Rdz
without the remote pilot being able to intervene;

Wdzy Ay @2f SR LISNE2YyaQ YSIya LISNA2YAa 6K2 | NB y2
not aware of the instructions and safety precautions given by the UAS operator;

WYIF1Ay3 @FAflrofS 2y GKS YINJSGQ YSIya Fye ad
or use on the Union market in the course of a commercial activity, whethexdéhange of

payment or free of charge;

WL | OAy3 2y GKS YINJSGQ YSIya GKS FANRG YI 1Ay
WO2YyGUNRBffSR IANBdzyR INBFQ YSkya GKS 3INRdzy R | NB
the UAS operator can ensuthat only involved persons are present;
WYFEAYdTFRIISa4aQ 6WacthaQo YSIya (GKS YIEAYdzy !
payload and fuel, as defined by the manufacturer or the builder, at which the Unmanned

Aircraft can be operated;

Wdzy YBR al Af LI FYySQ YSIya |y dzyYFYyYySR FANONI Fi
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 ofjemey.

Wdzy YFYYSR ANONF TG 20aSNBSND YSEya | LISNaR2YZ
unaided visual observation of thenmanned aircraft assists the remote pilot in keeping the
unmanned aircraftn VLOS and safely conducting the flight;

W ANEBRLI OS 20aSNIBSND YSIya F LISNE2Y ¢K2 laaradi
scanning of the airspace in which the unmanned aircraft is operating for any potential hazard

in the air;

YO2YYLFYR dzy Al Q 6 W/ ! QUysteiDf efiiipmenti corfirdjl doinbaviedly . 2 NJ
aircraft remotely as defined in point 32 of Article 3 of Regulation (EU) 2018/1139 which supports

the control or the monitoring of the unmanned aircraft during any phase of flight, with the
exception of any infrastrdare supporting the command and control (C2) link service;

W/ u ftAY]l aSNIBAOSQ YSiya | 02YYdzyAOlFIGAZ2Yy &SNDA
and control between the unmanned aircraft and the CU;

WFE AIKEG 3IS2 3 NuniKsd @ airspade dedinedisigafially and temporally in which
the UAS operator plans to conduct the operation under normal proceddessribed in
point (6)(c) ofAppendix5 to the Annex;

WFfAIKGII BB2 ANNMBKEAE GKS LINRP2SOGA2Yy 2F GKS ¥FfA3

Yoy GAy3aSyOe @ xdudey & Qirspdcedutyide thé fight geograpy where
contingency proceduredescribed in point (6)(d) dtppendix G0 the Annex are applied;

woO2yiGAy3ISyOe INBIFIQ YSIya GKS LINReSOiGAz2y 2F (K
W2 LISNF GA2yLE @P2fd2ySQ Aa GKS O2YoAylridAizy 2F (K

WINRdzyR NRA&] O0dzZFFSNI A& +y |NBF 2@SN) 0KS & dzNJA
volume and that ispecified in ordeto minimise the risk to third parties on the surface in the
event of the unmanned aircraft leaving the operational volume.
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(34) WyA3IKGIQ YSIya (GKS K2dz2N&kR o0Si6SSy (KS SyR 2F% S¢@
civil twilight as defined in Implementing Regulation (EU) No 923/2012

GM1 Aticle 2(3) Definitions

ED Decision 2019/021/R

DEFINITIONOF! { {9a. [ L9{ hC tO9ht[9Q

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 anaftttontrol UA. It was indeed
difficult to propose a number ofgople 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:

(&) 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 2022/002/R
59CLbL¢Lhb hC W85 bD9wh| { Dhh5

W5 yISNRdzA 3I2 2 RaQ any Kritcldx oR sulistiinced vhyich Ar&k &pabBl&Rof posing a
hazard to health, safety, property or the environment, and which are listed as dangerous goods in the
ICACTechnical Instructions for the Safe Transport of Dangerous Goods(lyAXiy Doc 9284), kwo

4 GKS We¢SOKYAOIfT LyaiaNdzOiAz2yaQs 2N gKAOK | NB Of

GM1Article 2(11) Definitions

ED Decision 2022/002/R
59CLbL¢Lhb hC W5!bD9wh!{ Dhh5{Q
¢t KS RSTAYAGAZY 2Aticld2RIA)gf Thé NES dRagulaiénStBras @omitlye definition
FYR OfFaaAFAOFIGA2Y 2F WRIFIy3ISNRdza 3I22RAQ Ay {(KS
(AC)102-37, Revision 0, issued on 23 June 2020, contains furtfEmation.
'YRSNJ 0KS RSTAYAGA2AficIe2m1) Weol if BofdMBretticapabR fRpdsilg aA y
hazard to health when it contains or may contain infectious substances.
WLy TSSO 2dtay 0SaQ YStya adzoaidlyoSa GKI G I NB Of I a
Instructions. The definition and classification of such substances are also available in the
abovementioned ICAO ATD2-37.

Blood for transfusion and medical samples tlaae not subject to the provisions of the Technical
LyadNHzOGA2ya YL@ 0SS NI YaLR2NISR Ay (GKS Ww2LISyQs

1 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying down the common rules of the air amé&bperatio
provisions regarding services and procedures in air navigation and amending ImplgnRegulation (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 255/2013,10201281
p.1).
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Blood that contains or potentially contains infectious substances should be transported in the
YALISOATARQ ONIIYDSNESEADLSLT adzOK GNIF yaLR2 NI NBadzZ §:
FOOARSYy (G GKS ! { 2LISNFdAz2y 7T Aricte6(l)(dhiRISNEJUASK S WOS
Regulation). If thélood contains or potentially contains infectious substances and is enclosed in such
a container such that the blood will not be spilled in case of an accident, the UAS operation may fall
dzy RSNJ 4G KS WalLISOAFTAOQ OF (S 32dMborthirdpatie K SNE | NB y2 2

Articles and substances which would otherwise be classified as dangerous goods (e.g. fuel, batteries
FYR 20KSNJ 322R& dzaSR RdzZNAy3 (GKS FfAIKG G2 &adzLlLx &
to be on board the aircraft fothe propulsion of the UAS or for the operation of its specialised
equipment during transport, or which are required in accordance with the pertinent operating
requirements should not be considered as transported dangerous goods and their safety should
verified during the design verification of the UAS.

GMZ1Article 2(16) Definitions

ED Decision 2022/002/R
59CLbL¢Lhb hC WtwL+!¢9[, .!'L[¢ '1{Q

A UAS is considered privately built when it is manufactured or assembled by the operator for their

own use and noplaced on the market (i.e. there is no offer or agreement (written or verbal) for the

transfer of its ownership or any other property right). In the context of this definition, the terms

W aasSYyof SRQ 2NJ WYl ydzfF I O dzNB R Qowin@actipieS 2 LISNI G2 NJ O2

(@) the complete manufacturing of the UAS, or at least the most of it;
(b) the assembly of the UAS from parts or sagsemblies sold separately;
(c) the modification of a class C4 UAS (aeromodel).

A change of one or a few components of ASJbearing a class identification label (apart from a C4

'1 {0 R2Sa y20 ljdzr tAF& AG Fa I LINAGIGSte& odsaAatd !
instructions. For more information, please refer t&MCI1UAS.OPEN.020(5)(c) and ,(d)
UAS.OPEN.030(&hd UAS.OPEN.040(4)(c), (d) and (e)

11y +aaSYoft SR FTNRBY (KS-t0563885pid S5 MdN@DAcRGR | X ya 2|
WLINR G 6 St & odaAf Qo

GM1Atrticle 2(17) Definitions

ED Decision 2019/021/R

59CLbL¢Lhb hC W!! ¢hbhah!{ htOow! ¢LhbQ

Flight phases during which the remote pilot has no ability to intervene in the course of the aircraft,
either following the impmentation of emergency procedures, or due to a loss of the comraauck
control connection, are not considered autonomous operations.

An autonomous operation should not be confused with an automatic operation, which refers to an
operation following preprogrammed instructions that the UAS executes while the remote pilot is able
to intervene at any time.
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GM1 Article Z18) Definitions

ED Decision 2022/002/R

59CLbL¢Lhb hC W' bLb+h[+95 t9w{hb{Q
Due to the huge variety of possibte@cumstances, 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, and that could be potentially affected by the UAS operation. Persons protected by ershelt
(e.g. aroof) are not considered to be affected by the UAS operation nor exposed to direct risks if the
MTOM of the UA is below 25 kg or if the UA complies with the conditions defined in criterion #2 of
mitigation M1 of the SORA (refer to point B.2AoiexB to the SORA

People that sit at a beach or in a park, or walk on a street or on a road, are also generally considered
uninvolved persons.

A person may bexy & A RS NB R (i thedURAS dparatichthénbSiRIQving conditions are
met.

Before the flight, the person:

(@) hasgiven explicit consenit may be verbaljo the UAS operator or to the remote pilot to be
part of the UAS operation (even inditgcas a spectator or just accepting to be overflown by
the UAS); and

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

UAS operators are sponsible for ensuring that all persons involved are able to follow in a timely
manner the emergency procedures.

LY LINAYOALX ST Ay 2NRSNJ (i2 0SS O2yaARSNBR || WLISNA?
(a) is able to decide whether or not to participate in the UAS operation;
(b) broadly understands the risks involved,;

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

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

The person involved is expected to follow the directions and safety precautions prdwdee UAS
operator or the remote pilotand the UAS operator t¢ine remote pilot should check by asking simple
guestions to make sure that thairections and safety precautions have been properly understood.

It should be reminded that UAS operations over assemblies of people (e.g. sport activities or other

YI a4 Lzt A0 S@Sydao FNBE ySOSNI I tf26SR siiefasi KS W2
FIHEftAy3 Ayld2z2 GKS WALISOATAOQ 2 NJ Wpéchudors oF anpdther O (S 3
people gathered for sport activities or other mass public events for which the UAS operation is not the
primary focus are generally coRSE NE R Wdzy Ay @2f SR LISNE2YaQod

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 emailrdext message. Those types of communication channels do not satisfy the
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).
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GMZ1Article 2(21)Definitions

ED Decision 2022/002/R

59CLbL¢Lhb hC W hb¢wh[[95 Dwh! b5 ! w9! Q

Y/ 2y GNRBEfSR ANRdzyR INBFQ Aa Fy FNBI 2y (KS 3INERdzy
is able to ensure that only the persons involved are present. Such areakampra G KS WTf A IK
FNBF Q> GKS wO2yliAy3aSyoe IINBFIQ FyR (KS WAaNRdzy R N
ground area by means of fencing or using other methods, as appropriate, considering the population
density.

GM1 Article 2(22)Definitions

ED Decision 2019/021/R
59CLbL¢Lhb hC W&C-bhajg 6B¥BaLQ

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 mechamesistance of the UA when flying within
the operational limits.

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

(@) all the structural elements of the UA;

(b) the motors;

(c) the propellers, if installed;

(d) all the electronic equipment and ameas;

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

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

GMZ1Article 2(25)Definitions

ED Decision 2022/002/R
RESPONSIBILITIBS THE AIRSPACE OBSERVER (AO)
The employment of AOs is not limited to operations covered by §Tt8gy can be employed also in
20KSNJ 2L SN A2y a dzyRSNJ 1KS WalLISOAFAOQ OFGS3a2NEROD
UAS.ST82.05Q are to:

(1) maintain a thorough visual scan of the airspace surrounding the unmanned aircraft (UA) in order
to identify any risk of collision with any manned aircraft;

(2) maintain awareness of theggition of the UA through visual contact or through assistance
provided by electronic means;

(3) alert the remote pilot when a hazard is detected and assist in avoiding or minimising the
potential negative effects
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GM1Article 2(28), (29), (30), (31), 23 and (33)Definitions

ED Decision 2022/002/R

59CLbL¢Lhb{ hC WC[LDI¢ DO9hDw!tl QX WC[LDI¢ DO9hDw!
W/ hb¢LbDO9b/, !w9! QS Whtow! ¢Lhb![ +h[!a9Q ! b5 WDwh! b5

¢ K SightYyeographyd A & G KS &L A I rfed Wlunme YiRirspaSeYirLuzibld-tie {UAS RS T A
operator plans to conduct the operation under normal procedures; the projection of such volume on

GKS &adzNFI OS 27T ( RigntgedgidghKare@ @y & R RE dz8 8§ 6 KEZWIKS | !
must be accanted for in the definition of this area.

To cope with abnormal situations (e.g. navigation errors, UA drifting due to wind/gusts, etc.), the UAS

2 LISNI G2 NJ &K 2 debnngeme Voluyi€® K&K S yWw FFANELI OS @2f dzyS
proceduresare appliely 2 NRSNJ 2 oNRAy3a G4KS 't o6FO1 G2 | y2N»
(for example, if the UA exits the boundaries of the flight geography, the remote pilot should take

actions to pilot the UAS back into the flight geography. If the contingsitigation persists, the remote

pilot should activate the FTS (if available) before the UAS exits the contingency volume). The
LINE2SOlGA2y 2F (KS 02y GAy3aSyOde cdthdedey8e@2by ( KS a dzNX

¢ K Bperdtional volumegh y Of dzZRS& (G KS WTf AIKGE 3IS23aINIF LKeEQ |yR i
operational volume, the UAS operator should consider the poskieping capabilities of the UAS in
a 4D space (latitude, longitude, height, and time).

The accuracy of the navigah solution, the flight technical error of the UAS, as well as the path
definition error (e.g. map error) and latencies should be considered and addressed in defining the
operational volume. For navigation errors: the UAS operator should take into adb@atisuch errors

are determined by the interaction of several contributes, like positioning sensors providing position,
navigation and flight control systems, system and human latencies, and environment.

The UAS operator should, therefore, establish sidfit margins to cater for such errors.

¢ K§roukd risk buffe@ A a GKS FFNBIF 2y GKS &adz2NFIFOS 2F (GKS 9t
which is defined by the UAS operator to minimise the risk to third parties on the surface in case the

UA leaves the operational volume (i.e. the area the UA is expected to inipecFTS is triggered

when the UA leaves the operational volume). Point 2.3.1(c)(BME1 to Articlel1l (SORA)rovides

additional information.

¢KS NBfFGA2Y 0SG6SSYy WTiAIKI YEORINIYLICEYATE W INBAF XK
@2fdzySQ FyR WANRdzy R NA dpelowvdzFF SN I NB RSLIAOGSR Ay
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hLISNI GA2Y I f

\2yﬁ)\y3y

DNER dzy R N :

Figurelt wSt F GA2y o0SG6SSy WTtAIKE IFS2IANI LIKEQ>X WFEAIKG IS2INF LK
WINRdzyR NRal 0dzFFSND

Article 3- Cakeqgories of UAS operations

Regulation (EU) 2019/947

1 { 2LSNIGA2ya akKlhff 0SS LISNF2NYSR Ay (KS WwW2LISyQ>
in Articles 4, 5 and 6, subject to the following conditions:

(@ ! { 2LISNIiGA2ya doy shalkrdt ba Bubjecy @ an piioS operational
authorisation, nor to an operational declaration by the UAS operator before the operation takes
place;

) '1{ 2LISNIrGAz2ya Ay (KS WaLISOAFAOQ OFGS3I2NEB akKkl

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;

(0 1 { 2LISNIGAZ2YyA Ay (KS ewd SeNilicatidniotSiie WASpurdudnatd NB & K
Delegated Regulation (EU) 2019/945 and the certification of the operator and, where
applicable, the licensing of the remote pilot.

GM1 Article 3Categories of UAS operations

ED Decision 2019/021/R

BOUNDARIES BETWEEN THE CATEGORIES OF UAS OPERATIONS

(@ .2dzyRIFNBE 0SG6SSy W2LISyQ YR WaLISOAFTFAOQ
' 1 { 2LSNYIGA2y R2Sa y20 o0Stz2y3a (42 (GKS w2LIyQ
listed in Article 4 of the UAS Regulation is not met (e.g. wiparating beyond visual line of
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sight (BVLOS)) or when the detailed criteria for a subcategory are not met (e.g. operatikg a 10
UA close to people when subcategory A2 is limited kg LA).

by . 2dzyRIFNE 0SG6SSy WALISOATAOQ YR WOSNIAFASRQ
Article 6 of he UAS Regulation and Article 40 of Regulation (EU) 2019/945 define the boundary
0SG6SSY (KS WAaLISOAFTAOQ YR (KS WOSNIATASRQ O
an operational perspective, while the second one defines the technical cleaistds of the
UA, and they should be read together.

! 1 { 2LISNYiGAz2y oSf2y3a (2 GKS WOSNIAFASRQ Ol
competent authority considers that the risk cannot be mitigated adequately without the:

T certification of theairworthiness of the UAS;
T certification of the UAS operator; and
T licensing of the remote pilot, unless the UAS is fully autonomous.
'{ 2LISNIiA2ya INB lfglea O2yaARSNBR (G2 0SS Ay
T are conducted over assemblies of people with a UA that has characteristic dimensions of
3 m or more; or

T involve the transport of people; or
T involve the carriage of dangerous goods that may result in a high risk for third parties in
the event of an acdent.
Article 4-Wh LJISY Q OF 4S3I2NE 2F 1 { 2
Regulation (EU) 2019/947
1. hLISNIdA2ya aKlfft oS OtraaArFTASR Fa ! { 2LISN}GA

requirements are met:

(@) the UAS belongs to one of the classes set out led2¢éed Regulation (EU) 2019/945 or
is privately built or meets the conditions defined in Article 20;

(b) the unmanned aircraft has a maximum ta&# mass of less thaR5kg;

(c) the remote pilot ensures that the unmanned aircraft is kept at a safe distdrom
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;

() 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

() during flight, the unmanned aircraft does not carry darmus goods and does not drop
any material;
2. ! 2LISNF GA2ya Ay (GKS W2 LISy Qcat®dorieSia acobbdandeK | £ £ ¢
with the requirements set out in Part A of the Annex.
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Article 5-W{ LJISOAFTAOQ Ol 1SI2NB 2F ! |

Commission Implementing Regulation (EU) 2021/1166

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

2. When applying to a competent authority for an operational authorisation pursiatitle 12,
the operator shall perform a risk assesnt in accordance wittArticle11 and submit it
together with the application, including adequate mitigating measures.

3. In accordance with potnUAS.SPEC.048id 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 wifiticle 12.

4.  The competent authority shall specify whether the operational authorisation concerns:

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

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

5.  Where the UAS operator submits a declaration to the competent authority of the Member State
of registration in accordance with poittAS.SPEC.02d down in Part B of the Annex for an
operation complying with atandard scenariget outin Appendixl 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 dawparagraph 5 oArticle 12 shall
apply. The UAS operator shall use the declaration referred Appendix 2o that Annex

6.  An operational authorisation or a decdion shall not be required for:

(@) UAS operators holding an LUC with appropriate privileges in accordance with point
UAS.LUC.0aff the Annex;

(b) operations conducted in the framework of model aircraft clubd associations that have
received an authorisation in accordance witticle 16

ED Decision 2022/002/R
TRANSPORT OF DANGEROUS GOODSWNTHR / LCL/ Q /! ¢ 9 Dhw,

@ 5Fy3SNRdza I22Ra YIFIe& 0S GNIXyaLRNISR Ay (KS wal
UAS operator is able to demonstrate that these goods will not cause harm or damage to third
parties or to the environment in case of accidedvhen compatible with the operation, a
crashprotected container, which will prevent the leakage/dispersion of dangerous goods in
case of accident, would be acceptable. In this case, the UAS operator should demonstrate that
the container is capable of nrdaining/protecting the dangerous goods without causing
damage or harm to third parties or the environment in case of accident. In demonstrating the
conformity of the container, the operational characteristics of the flight (flight speed, altitude,
weathe conditions, etc.) shall be taken into account, as well as the defining aspects of the
geographical area of operation.
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(b)

(€)

The assessment of the operational risk of transporting dangerous goods should take into
account the following:

(1) the risk that sich goods pose to persons that are directly involved in their handling, to
the environment, and to third parties and their properties;

(2) the hazard posed by the quantity and class of the dangerous goods;
(3) the characteristics of the container for theaxgerous goods;
(4) the level of competence of those handling the dangerous goods; and
(5) the geographical area in which the flight will be operated.

¢CKS 1! { 2LISNIi2N GKIFId ¢AaKSa G2 OF NNEBE 2 dzi
dangerows goods should establish a dangerous goods training programmes for the personnel
involved, as required by the Technical Instructions. Such training programmes should be
commensurate with the responsibilities of the personnel involved in those operatidmes. T
training programmes should be subject to review and approval by the competent authority, and
should cover at least the following aspects:

(1) dangerous goods terminology;
(2) classification of dangerous goods;

(3) labelling of dangerous goods;

2 LJ

(4) identA FAOFGA2Y 2F RIFIYy3ISNRdzA 3JI22R& GKFG dzasS WwW{:

Classification and Labelling of Chemicals (GHS) consumer labelling;
(5) use of the dangerous goods list provided in the Technical Instructions;

(6) storage and handling ofashgerous goods, including but not limited to the segregation of
incompatible dangerous goods, dangerous goods loading, and dangerous goods securing;

(7) instructions and safety precautions to be provided to employees and third parties; and

(8) emergency/reporting procedures included in the ERP in case of an accident/incident with
dangerous goods.

Article 6-W/ SNIAFTASROQ Ol 6S32NEr 27

Regulation (EU) 2019/947

Operations shall be classified as UAS operations in@S NI A FASRQ O 4S32 NE

following requirements are met:

(@) 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 followiognditions:
i. over assemblies of people;
il. 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 UASIbpg A 2y a Ay GKS WOSNJI

where the competent authority, based on the risk essment provided for in Articlél,
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 operasord, where applicable, without the licensing of the remote
pilot.

GM1 Article6W/ SNIAFASRQ OF 6S32NE 2

ED Decision 2019/021/R

'1{ ht9ow! ¢Lhb{ Lb ¢19 W 9we¢LCL95Q /! ¢9Dhw,

Article 6 of the UAS Regulation should be read together with Arigdlof Regulation (EU) 2019/945

T 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 opeians 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:

(@ GKS OGNFXyaLRNI 27F LIS2LX S Aa | bhedJA® @ustbeg/ceriifikdS WOS N
in accordance with Article 40 and the transport of people is one of the UAS operations identified
Ay I'NGAOES ¢ a 6SAy3a Ay GKS WOSNIAFTASRQ OFGS

(b) flying over assemblies of people with a UAS that has a characteristic dimefiséss than 3n
YIed 6S Ay (KS WaLISOAFTAOQ OFGS3IA2NER dzyf Saa GKS
category; and

() GKS (NI yaLR2NI 2F RIy3aSNRdza 3J22R&a A& Ay GKS
crashprotected 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. 1 { 2LISNYIGA2ya Ay GKS W2LISyQ OF 0S3I2NE imKIff C
Part A of the Annex.
2. 2LISNF GA2ya Ay (KS WaLISOATAOQ OFGS3aA2NE &Kl

the operational authorisation as referred to in Article 12 or the authorisation as referred to in
Article 16, or in &tandard 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.
Ll 2LISNF GAz2ya Ay (GKS WaLlSOAappicahe opdraiichal 2 NBE &
requirements laid down in Commission Implementing Regulation (EU) No 923/2012

3. 1 { 2LISNridAzya Ay GKS WOSNIATFTASRQ OFGS3a2NER
requirements laid down in Implementing Regulation YENd ®3/2012 and Commission
Reailations(EU) No 965/20F2and (EU) No 1332/20%1

1 Commission Implementing Regulation (EU) No 923/2012 of 26 September 20t2dayin 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) N0&@38/2EU) No 25510 (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 proeeedres rel
to air operations pursuant to Regulation (EC) No 216/2008 of thepean 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, 20.12.2020).
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Article 8- Rules and procedures for the competency of remote pilots

Regulation (EU) 2019/947

1. wSY2d4GS LAt20a 2LISNIGAYy3T '1{ Ay (KS teH&LISyQ O
requirements set in Part A of the Annex.
2. wSY2(0dS LWAt2Ga 2LISNIGAy3a 1 { Ay GKS WYAaLISOATAC

requirements set out in the operational authorisation by the competent authority or in the
standard scenario defined iAppendix 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, preflight and postflight inspections);

(b) ability to manage aeronautical communication;

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

(e) problem solving and decisiamaking;

()  situational awareness;

(g) workload management;

(h) coordnation 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 aqge for remote pilots

Regulation (EU) 2019/947

1. ¢KS YAYAYdzy 3S F2NINBY2(GS LRAft20a 2LISNFGAy3 |
be 16 years.

2. No minimum age for remote pilots shall be required:

(@) when they operate insubcategory 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 anaximum takeoff 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-baked approach taking into
account specificisks associated with the operations in their territory:

(@ F2NINBY2(3S LIAT20Ga 2LSNIGAYy3I Ay (GKS W2LISyQ (
(b) F2NJI NBY2(dS LIAT20Ga 2LISNIGAYy3I Ay (GKS WALISOAT)

4.  Where a Member State lowers the minimum age femote 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 associationsha authorisation issued in accordance with
Article 16.

GM1 Article 9Minimum 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
Article9(1) of the UARegulation, 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 supervisBiste 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
FOG & | NBY2(3GS day.f 20 Ay GKS w2LISyQ OFGS

Article 10- Rules and procedures for the airworthiness of UAS

Regulation (EU) 2019/947

Unless privatehbuilt, or used for operations referred to in Article 16, or meeting the conditions
defined in Article 20, UAS used in operations set outismRegulation 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 assesent

Regulation (EU) 2019/947

1.  Anoperational risk assessment shall:
(@) 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 @nsidering all of the
below:

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

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

iii.  the purpose of the fiht, 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 thsponsible 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:
(@) 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,
incdluding 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 identifi@tion of the risks shall include the determination of all of the below:

(@) 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
T the altitude of the operation;
T controlled versus uncontrolled airspace;
T aerodrome versus neaerodrome environment;
T airspace over urban versus rural environment;
T separation from other traffic.

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

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

i. restricting the georpphical volumes where the operation takes place;
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(c)
(d)
(€)

(f)
(9)
(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 cop with possible adverse operating conditions;

organisation factors such as operational and maintenance procedures elaborated by the
L 2LISNF G2NJ YR YFAYGSylFIyOS LINRPOSRdANS A
manual;

the level of competency andkpertise 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 mitigatésks 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 thedéé design.

6. The robustness of the proposed mitigating measushall 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 AMC1 Articld 1 Rules for conducting an operational risk assessment

ED Decision 2022/002/R
GENERAL
The operational risk assessment requiredAticle11 of the UAS Requlationay be conducted using the methodology describedMiC1Article11. This

methodology is basically the specific operations risk assessment (SORA) developed by JARUS. Other methodologies mighthee Wa&loperator as
alternative means of compliance.

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

For some UAS operatign G KF G I NB Of F aaAFASR &4 0SAy3 Ay (KS WaLISOATAOWASGpér&dis2 NBE = |

(@) for UAS operations with lower intrinsic risks, a declaration may be submitted when the operations complyawstartdard scenarios (STSs) listed in
Appendix 1 to the UAS Requlatidrable 1 provides a summary of the STSs; and

(b) for other UAS operations, a request for authorisation may be submitted based on the roitigia@hd provisions described in the predefined risk
assessment (PDRA) when the UAS operation meets the operational characterisation des&MEQ iet seq. Articlél to theUAS Reqgulatiormable2
below provides a summary of the PORAat have been published so far

While the STSs are described in a detailed way, the provisions and mitigations in treaRDiR&cribed 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 ihelgdéies of the intended
operations.Two types of PDRAs are provided:

T T those derived from an STS, which allow the p&ator to conduct similar operations, but using, for example, UAS without the class label that
is mandated by the STS (e.g. privately built UAS); and

T more generic PDRASs.
¢tKS O2RATAOIGAZ2Y 2F | t5w! -GoyOPDRBSEE G(KS fSGGSNI WwWDQ 2N W{Q 06Sdad t 5w!
T WDQ A& dzaSR F¥2NJ 3SySNRO t5w! ao

T W{Q A& dzASR F2NJt5w!a (GKFd INBE RSNAGSR FTNRY |y {¢{ hekard hosé FDBA{ 2F L
although they address UAS operations that are subject to operational as¢ions (to allow the use of UAS without a class label), are expected to
provide an even more simplified authorisation process compared to other-8idhelated) PDRAs. Ideally, for UAS operations that are performed
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based on those PDRAs, the competentharities may implement expedited operatioralithorisation processes. Those processes may be based on
the review of the documentation that is submitted by the UAS operator to support the declaration of compliance with thprBii&éns.

In accordance ith Article 11 of the UAS Requlatiptine applicant must collect and provide the relevant technical, operational and system information needed

to assess the risk associated with the intended operation of the biAdSthe SORAAMC1Article11 of the UAS Regqulatipprovides a detailed framework

for such data collection and presentation. The concept of operations (ConOps) description is the foundation for alligities,cand should be as accurate

YR RSGIFIATSR d LIRaarocofSed ¢KS /2yhlLla aK2dAZ R y20 2yt topeRtbaaOshbtyoc8iturd. #S 2 LIS N
should also include how and when to interact with the air navigasenvice provider (ANSP) when applicable.

PDRAs only address safety risks; consequently, additional limitations and provisions might need to be included afteiddratmnsf other risks (e.g.
security, privacy, etc.).

STS# | Edition/date UAScharacteristics BVLOS/VLO] Overflown area Maximum range Max!mum Airspace Notes
from remote pilot height

STN1 June 2020 Bearing a C5 class marking VLOS Controlled VLOS 120 m Controlled or
(maximum characteristic ground area uncontrolled,
dimension of up to 3 m and MTOM that might be with low risk
of up to 25 kg) located in a of encounter

populated area with manned
aircraft

STS2 June 2020 Bearing a C6 class marking BVLOS Controlled 2 kmwithan AO1 120 m Controlled or
(maximum characteristic ground area km, if no AO uncontrolled,
dimension of up to 3 m and MTOM that is entirely with low risk
of up to 25 kg) located in a of encounter

sparsely with manned
populated area aircraft

Table 1t List of STSs published #ppendix Ifor standaNR a4 OSy I NR 2 & & dzLIath&NAnhey tBthe lUAFReddilatioNI G A 2 y Q

When UAS operators intend to conduct an operation covered by a PDRA, they should fill in the last two columns of tHattabte ltbg selected PDRA,
YIEYSR WAYWONR2ATQ® LYRIKS O02fdzvYy WAYGISaANRGEeQ (KSe& akKz2dzZ R SEudiofikefrityk2 g (K¢
is demonstrated. To support UAS operators, the two columns are already prefilled; however, the UAS operattaphtnedext to their needs.
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If the UAS operation does not fit completely within the limits of the PDRA, the UAS operator is required to conduskaaisessment and submit it to the

competent authority. Changes to the PDRA should not be done,aitilescompetent authority accepts that minor changes should be made.

Edition/date

UAS characteristics

BVLOS/VLOS

Overflown area

Maximum range
from remote
pilot

Maximum
height

Airspace

AMC#
to
Article

PDRA
S01

PDRA
S02

PDRA
G01

PDRA
GO02

PDRA
GO03

1.1/ January
2022

1.1/ January
2022

1.2/ January
2022

1.1/ January
2022

1.0 / January
2022

Maximum characteristic dimensiol
of up to 3 m andake-off mass of
up to 25 kg

Maximum characteristic dimensiol
of up to 3m andtake-off massof
up to 25kg

Maximum characteristic dimensiol
of up to 3m and typical kinetic
energy of up to 34J

Maximum characteristic dimensiol
of up to 3m and typical kinetic
energy of up to 34«J

Maximum characteristic dimensiol
of up to 3m and typical kinetic
energy of up to 34«J

VLOS

BVLOS

BVLOS

BVLOS

BVLOS

Controlled
ground area
that might be
located in a
populated area

Controlled
ground area
that is entirely
located in a
sparsely
populated area

Sparsely
populated area

Sparsely
populated area

Sparsely
populated areas

VLOS

2 km with an AO
or with AGs
1km, if no AO

If no AO, up to
1km

n/a
(direct C2 link)

n/a
(direct C2 link)

150 m

150 m

150m
(operational
volume)

As
established
for the
reservedor
segregated
airspace
50m from
ground
unless in

Controlled or
uncontrolled,
with low risk
of encounter
with manned
aircraft

Controlled or
uncontrolled,
with low risk
of encounter
with manned
aircraft

Uncontrolled,
with low risk
of encounter
with manned
aircraft
Reservedor
segregated
for the UAS
operation

Controlled or
uncontrolled
airspace if

11
AMC4

AMCS5

AMC2

AMC3

AMCG6
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AMC#
Maximum . to
Article
11

Maximum range

PDRA#| Edition/date UAS characteristics BVLOS/VLOY Overflown area| from remote . Airspace

pilot height

reserved or height is
segregated below 50 m,
airspace otherwise
reserved or
segregated
airspace
Table 2t List of PDRApublished as AM@@ Article 11of the UAS Regulation

For the purposes of the SORA, the following definitions should apply:

1 WL Lddzt | @ S Rdzt RBE6 & dzy RSNRG22R -é eMﬁovf(ElS)MSZ@lZd) NES QP! A B ROFNYER2 K& wS 3 d
I OAlexr 26y 2NJ aSaidtSYSyix y‘ FNBF ¢6KAOK A& adzmadlydadAaAlrtte dzaSR F2I
T WNIZNIGEF Q A& dz&ASR Ay GKS O2yGSEG 2F GKS FANI NRA]l | yR AlaffitBohefAT2)dfK S @2t

an aerodrome.
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ED Decision 2020/022/R
SPECIFIC OPERATIONS RISK ASSESSMENT (SOURCE JARUS SORA V2.0)

EDITIONDecember 2020
1. Introduction
1.1 Preface

(@) 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 opamdtor
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 asipace. 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 atarious levels of robustness, commensurate with the risk.

(b) 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 realife UAS operatios will form the backbone of the updates in
the upcoming revisions of the document.

1.2 Purpose of the document

(@) The purpose of the SORA is to propose a methodology to be used as an acceptable
means to demonstrate compliance witttticle 11 of the UAS Rgulation,that is to
evaluate the risks and determine the acceptabibifya proposed operation of a
bl GAUKAY (GKS WALISOATFTAOQ OFGS3I2NEO®

() 5dzS (2 GKS 2LISNI A2yl RAFFSNBYyOSa | yR
category cannot automatically take credit for the safety and performance data
demonstrated with the larf§ y dzZYo SNJ 2 F | | 2 G5 NO Kk A2 NEBYD
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
W2 1LISyQ OFGS3aA2NED

(c) The SORA is not inteed as a onestop-shop for the full integration of all types of
UAS in all classes of airspace.

(d) This methodology may be applied where the traditional approach to aircraft
certification (approving the design, issuing an airworthiness approval and type
CeNIHAFAOFGSO YIe y2G 6S FLLWNBLNRFGS RdzS i
in a limited or restricted manner. This methodology may also support the activities
necessary to determine the associated airworthiness requirements. This assumes
that the safeéy objectives set forth in, or derived from, those applicable for the

1 As defined byrticle 4of the UAS Regulation.

Powered by EASA eRules Pagedlof 443 Sep 202:


http://easa.europa.eu/
https://dxweb.easa.europa.eu/dx4/topics/part-uas_ir947005.docx

Easy Access Rules for Unmanne Cover Regulation to Implementi
x E ASA Aircraft Systems Regulation (EU) 2019/9.

(€)

(f)

(9

WO S Nlicat@gbr$s Rr@ consistent with the ones set forth or derived for the
WALISOATAOQ OFGS3I2NEO®

The methodology is based on the principle of a holistic/total system safédty ris
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 opation. 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 byhe 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

WE G Yy RINR 285 2NJ WLINBRSTFAYSR NRxajl Faa
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 perfong a risk assessment in
accordance withArticle 11 of the UAS Regulation.

1.3 Applicability

(@)

(b)

©

(d)

(e)

(f)

(9)

The methodology presented in this document is aimed at evaluating the safety
risks involved with theoperation of UAS of any class, size or type of operation

(including military, experimental, research and development and prototyping). It is
LI NI AOdzf F NI @8 AdzA 0SRX o6dzi y2d ftAYAGSR
a risk assessment are require

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 peoplepayloads 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 wddlogy 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 accordandth the UAS Regulatigrthe 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 byrticle 6of the UAS Redation.
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1.4 Key concepts and definitions
1.4.1 Semantic model

(a) To fadlitate 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 oftérens for all SORA users.
Figure2 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 operatioff)
. Abnormalsituation Emergencyituation
Normaloperation )
P (undesired statg (unrecovered statg
Standard Contingency procedures Emergency procedures

(return home manual controlland on

operationapProcedures e e

(land asap or activation of FT&c.)

Emergencyesponseplan
(plan to limit escalating effect of the loss of control of the opera}ion

Operational Volume

Area used to determine the intrinsic GRC
Flightgeography Contingencyolume Riskbuffer Adjacent areas

Area to which the operation needs to be technically contained

Area to consider to determine the ARC

Flightgeography Contingencyolume Opgapfglrnsk Adjacent airspace

Area to which the operation needs to be technically contained

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

1 where the outcome of the situation highly relies on providerare
1 which could not be handled by a contingency procedore

1 when there is grave and imminent danger of fatalities

Figurelt SORA semantic model
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Figure21 Graphical representation of the SORA semantic model

1.4.2 Introduction to robustness

(@) To properly understand the SORA process, it is important to introduce the
key concept of robustness. Any given risk mitigation or operational safety
objective (OSO) 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) Therobustnessdesignation is achieved using both thevel of integrity
(i.e.safety gain) provided by each mitigation, and tlegel of assurance
(i.e.method of proof) that the claimed safety gain has been achieved. These
are both riskbased.

(c) The activities used to substantiate the level of integrity are detaited i
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) Alow level of assurance is where the applicaimply 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 ofngsfe.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 defindd the Annexes take precedence over the criteria
defined in paragraph d.
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(f)  Table 1 provides guidance to determine the level of robustness based on the
level of integrity and the level of assurance:

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

Table 1t Determination of robustness level

(g) Forexample, 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 aggance.

1.5 Roles and responsibilities

(@) 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.

(b) UAS opratort The UAS operator is responsible for the safe operation of the UAS,
and hence the safety risk analysis. In accordance Witiicle 5 of the UAS
Regulation the UAS operator must substantiate the safetytlué operation by
performing the specific operational and risk assessment, except for the cases
defined by the sam@érticle 5 Supporting material for the assessment may be
provided by third parties (e.g. the marmadturer of the UAS or equipment;dpace
service providers, etc.). The UAS operator obtains an operational authorisation
from the competent authority/ ANSP.

(c) Applicantt The applicant is the party seeking operational approval. The applicant
becomes the BS operator once the operation has been approved.

(d) 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 performant® 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
GKS O2YLISGiSylG lFdzikK2NRGe (2 KSf Lrase2 & dzo al
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 specitations (CS) or industry consensus standards if they are found
to be acceptable bEEASA

(e) Component manufacturer The component manufacturer is the party that
designs and/or produces components for use in UAS operations. The component
manufacturer hasinique 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 safese.

(H  Competent authorityt The competent authorityhat is referred to throughout
this AMC is the authority designated by the Member Stateaécordance with
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Article 170f the UASRegulation to assegbe safety case of UAS operaticaryd to

issue the operational authorisation iaccordance wh Article 12 of the UAS

Regulato®® ¢ KS O2YLISGSYyd | dziK2NARGE Ylan I OOS LI
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 accordance witparagraphs (i) and (j) @éfrticle 18

of the UAS Regulatiodccording to Regulation (EU) 2018/1184G KS 9! { | W. |
wS3dzA FdA2y Q0 9! {! Ada GKS |dziK2NWwae 02y
compliance of the UAS design and its components with the applicable rules, while

the authority that is designated by the Member State is competent to verify
O2YLX AlLyOS 6AGK (GKS 2LISNIGA2YyIFf NBIdzA NBY
competency with tlese rules. The following elements are related to the UAS

design:

T OSO0s #02, #04, #05, #06, #10, #12, #18, #19 (limited to criterion #3), #20, and
#24,;

T M1 mitigation (tethered operations): criterion #1 and M2 mitigation: criterion
#1;

T verification of the sym to contain the UAS within the operational volume in
accordance with Step #9 of the SORA process.

When according to the SAIL or to the claimed mitigation means, the level of

I 2adz2NF yOS 2F GKS 11020S h{ha IIyRKZN YAGAZ
a verification by EASA is required according to Article 40(1)(d) of Regulation (EU)
2019/945. For the other OSOs and mitigation means, the competent authority

defines which third party is able to verify compliance with them.

If the level of robustnss of the desigelated OSOs and/or mitigation means is
f26SNJ 0Ky WKAIKQIE GKS O02YLISGSyd | dzi K2 NR
of the compliance of the UAS and/or its components with the desipted OSOs

and/or mitigation means according tpoint Article 40(1)(d) of Regulation (EU)
2019/945. Similarly, also for UAS operators to which the competent authority
granted a light UAS operator certificate (LUC), the terms of the approval may
require to use a UAS that is verified by EASA when ctinduaperations for which

the level of robustness of the desigelated OSOs and/or mitigation means is
f26SN) GKIYy WKAIKQd Ly GK2asS OFasSaz 9! {!
design integrity level is appropriate to the related SAIL and to thégation

means, when those means are applicable, and will issue a type certificate (TC) (or

a restricted type certificate (RTC)) to the UAS manufacturer, which will cover all
designrelated OSOs, the desigalated mitigation means, and the enhanced
contairment verification in accordance with Step #9, if that verification is
applicable. Alternatively, the competent authority that issues the operational

1 Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July 2018 on common rules in the fiakdadforivil
and establishing a European Union Aviation Safety Agency, and amending Regulations (EC) No 2111/20090&2)080 (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, iagd repeal
Regulations (EC) No 552/2004 and (EC) No 216/2008 of the European Parliament and of the Council ané@loatiai FEEC) No
3922/91 (OJ L 212, 22.8.2018, p.Hds://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32018R)1139

2 Commission Delegate@egulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and eoathirily operators of
unmanned aircraft systems (OJ L 152, 11.6.2019, pitbs{//eur-lex.europa.eu/legalcontent/EN/TXT/?uri=CELEX:32019R0945
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(9)

(h)

(i)

authorisation may accept a declaration by the UAS operator, who is responsible for
compliance of the UAS thithe desigrrelated OSOs.

ANSR 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] ihso, 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 pilott The remote pilot is designated by the UAS operator, or,erctise
of general aviation, the aircraft owner, as being charged with safely conducting the
flight.

2. The SORA process

2.1 Introduction to risk

(@)

(b)
(€)

(d)

(e)

(f)

alyd RSTAYAGAMBQA SEFAGKSYs8KR WA GSNI ( dzNB
most understandable definitions is provided in SAE ARP 4754A | EUROGTHE ED

WiKS O2 Yo Afletuéntygrdbalilify) ofiakoEecurrenceand its associated

level ofseverittQd® ¢ KA ad REDAFAINBII RFSHRNRAY GKAAEA R:?

The consequence of an occurrence will be designatdtham of some type.

Many different categories of harm arise from any given occurrence. Various
authors on this topic have collated these categories of harm ppated by the
literature. This document will focus on occurrences of harm (e.g. a UAS crash) that
are shortlived 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 théessment. 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 thecompetent 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 havehown 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,ral therefore the retained harm is the potential for fatal

injuries. By application of the methodology, the applicant has the opportunity to

claim lower lethality either on a cag®-case basis, or systematically if allowed by

the competent authorites (e Ay GKS W2LISy Q OF iS3I2NR O D

Fatal injury is a wellefined condition and, in most countries, is known by the
authorities. Therefore, the risk of undeeporting fatalities is almost neaxistent.

The guantification of the associated risk of fatalitysigightforward. 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
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(9)

deaths for a specified circumstance (e.g. the fatal accidentpat@umber of take
offs).

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 SOR process outline

(@)

(b)

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 thRASO
methodology and each of these steps is described in the following paragraphs and
further detailed, when necessary, in the relevant annexes.

The SORA focuses on the assessment of air and ground risks. In addition to air and
ground risks, an additiohaisk 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 risknodel, 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 #1ConOpslescription
As perSction 2.2.2 and Annexes A.1 and A.2

v

Step #2 Determination of the UAS intringgcoundriskcdass (GRC)
As perSection 2.3.1

v

Step #3Final GRC detemination
As perSection 2.3.2 and Annex B

Isthe GRQess tharor equal to 7?

YES
v

Step #4 Determination of the initiadir riskcLasgARC)
As perSection 2.4.2

v

Step #5 (optional)Application of strategic mitigations tbetermine the final
ARAs perSection 2.4.3 and Annex C

NO ¢

Step #6 TMPR and robustness levels
As perZction 2.4.4 and Annex D

v

Step # 7 SAlldetermination
As perSction 2.5.1

v

Step #8ldentification of operational safety objectives (OSOs)
As perSection 2.5.2 and Annex E

v

Step #9 Adjacentarea /airspaceconsiderations
As perSection 2.5.3 and Annex E

Step#10 Comprehensiveafety portfolio
Are the mitigations and objectives required by the
SORA met with a sufficient level of confidence?
As perction 2.6

NO

YES

Other process (e g.

category\ertified The OSOs take into account the risks of the

operation; the combination of the mitigation

or new application
with a modified measures, competency of the personnel,

and technical features is adequate

ConOps

Figure31 The SORA process

Note: If operations are conducted across differenvironments, some steps may need to be repeated
for each particular environment.
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2.2.1 Pre-application evaluation

@)

Before starting the SORA process, the applicant should verify that the
proposed operation is feasible (i.e. not subject to specifidusians from
the competent authority or subject to an STS). Things to verify before
beginning the SORA process are whether:
dzy RSNJ 6 KS w2 LISy
e

(1) GKS 2LINI A2y Tl ffa

(2 GKS 2LISNIGA2Yy A& O20SNBR
appendix tothe UAS RegulatioB NJ o0& | WLJIN
published by EASA;

B GKS 2LISNYraGA2y FlLftta dzyRSNI 6KS WOSNJI

(4) the operation is subject to a specific N&D from the competent
authority.

6 .
RSTAYS

If none of the above cases applies, theR¥(process should be applied.

2.2.2 Step #It ConOps description

@)

(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 théntended 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
2LISNF 62NRa 2LISNI GA2y Lt alFFSGe Odz GdzNB
to interact with the ANSP. Therefore, when defining the ConOps, the UAS
operator should give due comgration 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 asociated 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)

@)

(b)

(©)

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 establishthe intrinsic GRC, the applicant needs the maximum UA
characteristic dimension (e.g. the wingspan for a fimedg UAS, the blade
diameter for rotorcraft, the maximum dimension for muttopters, etc.) and
the knowledge of the intended operational scenario

The applicant needs to have defined the area at risk when conducting the
operationo £ a2 OF f f SR { KrSlud#Hg: NBI 2 F 2 LISNI G A
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(1) the operational volume, which is composed of the flight geography
and the contingency volume. To determine theeogtional volume,
the applicant should consider the positieeping capabilities of the
UAS in 4D space (latitude, longitude, height and time). In particular,
the accuracy of the navigation solution, the flight technical éradr
the UAS and the path dieition 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) the associated ground risk buffer with at least a 1:1%ube 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 andhe maximum UA characteristic dimension that drives the UAS
lethal arealf there isa 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 dimensic 1 m/approx. 3m/approx. 8m/approx. >8m/approx.

3ft 10ft 25ft 251t
Typical kinetic energy expected < 700J < 34kJ <1084kJ > 1084kJ
(approx. (approx. (approx. (approx.
529ft Ib) 25000ft Ib) 8000001t Ib) 8000001t Ib)
Operational scenarios
VLOS/BVLOS over a controlled 1 2 3 4
ground ared
VLOSvera sparsely populated 2 3 4 5
area
BVLOS®vera sparsely populated 3 4 5 6
area
VLOSvera populatedarea 4 8
BVLOS®vera populatedarea 5
VLOS over an assembly of people 7
BVLOS over an assembly of peof 8

Table21 Determination of the intrinsic GRC

(e) The operational scenarios describen attempt to provide discrete
categorisations of operations with increasing numberpedple at risk In
principle, it is possible to use either qualitative criteria (please refer to next
point (f)) or quantitative criteria, or consider both criteria, to assess if an

' ¢KS FEAIKG GSOKyAOrt SNNBNI A& (GKS SNNBN) 0SG6SSy GK$ofiyteidz £ GNIF O
Tt A3IKU RANBOUZ2NQO D

2 If the UA is planned to operate at 18@altitude, the ground risk buffer should at least be 120 m.

3 In line with Figure 1 andoint 2.3.1(c), the controlled area should encompass the flight geography, the contingency yahuoinie
ground risk buffer.
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operation takes place over sparsely populated areas, populated areas, or
assemblies of paple.

()  Qualitative assessment: the volume to be used by the operator to classify
the operation includes the operational volume and the ground risk buffer (as
defined by a semantic model), which determine the intrinsic GRC.

Dam ! NI AOf S &H 6lo 05 MNGLSHFLAGYLANILA 2tyC  W! { { 9 a..
provides guidance on when an operation is classified as taking place over
assemblies of people.

An operation should be classified as taking place over a populated area if the
volume that is used to determine thatrinsic GRC:

T does not include assemblies of people, and

T includes areas that are substantially used for residential, commercial
or recreational purposes.

(g) EVLOSoperations are to be considered to be BVLOS for the intrinsic GRC
determination.

(n) Controlled ground aredsare a way to strategically mitigate the risk on
ground (similar to flying in segregated airspace); th&S operator should
ensure, through appropriate procedures, thai uninvolved persolisin the
area of operationas defied in Section 2.3.1(c)

()  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 supportetly the SORA methodology.

(k)  When evaluating the typical kinetic energy expected for a given operation,
the applicant should generally use the airspeed, in particuaseor fixed
wing aircraft and the terminal velocity for other aircraft. Specifisigas
(e.g. gyrocopters) might need additional considerations. Guidance useful in
determining  the  terminal  velocity can be found at
https://www.grc.nasa.gov/WWW/KL 2/airplane/termv.html

(D  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 aréypical
and will have a significant effect dhe lethal area of the UAS, such as the
amount of fuel, higkenergy 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 ictiGRC.

1 EVLOS A UAS operation whereby themote 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 VOSs, possibly aided by tecimezlngical
The remote pilot has direct corgf of the UAS at all times.

2 See the definition ifrticle 221) of the UAS Regulation.
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The use of industry standards or dedicated research might provide a
simplified path for this assessment.

2.3.2 Step #3¢ Final GRC determination

@)

(b)

(©)

1 | = Robustness |

Sequence

The intrinsic risk of a person being struck by the UAS (in case of a loss of
control of the operatim) 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. iBhhas particular relevance for
technical mitigations associated with the ground risk (e.g. an emergency
parachute).

The final GRC determination (stéghree) is based on the availability of
these mitigations to the operation. Table 3 provides a listpotential
mitigations and the associated relative correction factor. A positive number
denotes an increase in the GRC, while a negative number results in a
decrease in the GRC. All the mitigations should be applied in numeric
sequence to perform the assement. 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.

1 M1t Strategic mitigations for ground risk 0: None -2 -4
-1: Low

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

3 M3t An emergency response plan (ERP) is ir 1 0 -1

place, the UAS operator is validated aaftective
Table3 1 Mitigations for final GRC determination

(d)

(e)

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 thaumber of people at risk below that of a
controlled area.

For example, in the case of a 2.5 m UAS (second column in Table 2) flying in
visual lineof-sight (VLOS) over a sparsely populated area, the intrinsic GRC
is 3. Upon analysis of the ConOps, déipplicant 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 apptithen
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.

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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(f)  The final GRC is established by addinthaltorrection factors (i.e1-1-0=
2) and adapting the GRC by the resulting numbet<3B).

(g) Ifthe final GRC is greater than 7, the operation is not supported by the SORA
process.

(h) Ingeneral, a quantitative approach to mitigation meatiews to reduce the
intrinsic GRC by 1 point if the mitigation means reduce the risk of the
operation by a factor of approximately 10 (90 % reduction) compared to the
risk that is assessed before the mitigation means are applied. Such
quantitative critera should be used to validate the risk reduction that is
claimed when applying Annex B to AMC1 to Article 11.

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 evalate the intrinsic risk of a midir 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 exangplstrategic
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 raid collision is addressed by
means of tactical fitigations.

(b) Tactical mitigations take the form of detect and avoid (DAA) systems or
alternate means, such as ABBSFLARM, -9pace services or operational
procedures. Depending on the residual risk of a-airccollision, the tactical
mitigation perfomance requirement(s) (TMPR(s)) may vary.

(c) As part of the SORA process, the UAS operator should cooperate with the
relevant service provider for the airspace (e.g. the ANSRgpdde service
provider) and obtain the necessary authorisations. Additignadjeneric
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 CapabilityLAANGC; system in the United
States).

(d) 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 conspicuouss® or detectability of the UAS are
recommended.

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

(@) The competent authority, ANSP, orsgace service provider, may elect to
directly map the airspace collision risks using airspace clarsation
studies. These maps would directly show the initial ARC for a particular
volume of airspace. If the competent authority, ANSP, epllce service
provides an air collision risk map (static or dynamic), the applicant should
use that service to dermine the initial ARC, and go directly to Section 2.4.3
WI LILX AOFGA2Y 2F A0GNXGS3IAO YAGAIFGA2Yya!
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(b) As seen irFigure 4 the airspace is categorised into 13 aggregated collision
risk categories. These categories were charactdriby 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.

(c) To assign the propeARC for the type of UAS operation, the applicant should
use the decision tree found #figure 4

YEE

0PS in Atypica
Arspace?

No

OPS =FLEOO? Yes— ARC-b

Mo

OPsin
Airport/Heliport
nvironment?,

OPsin
ClasB,CorD
Airspace?

ARC-d ARC-d ARC-c ARC-c
a
Yes Yes Yes
Y

OPs
inUncontrol led
Airspace over
Urban Area?,

Operations
in Uncontrol led
Airspace over Rural
Areas.

OP3
> 500 ft. AGL but
< FLE0OD

OP5
in Controlled
Airspace?

OPsin
Mode-C Veil
orTMZ?

OPs
inUncontrol led
Airspace over
Urban Area?

COperations
in Uncontrolled
Airspace over Rural
Areas.

Yes Yes Yes l
h 4 h 4 4

ARC-c ARC-c ARC-c ARC-b

OP5in
Mode-C Veil
orTMZ?

OP5
in Controlled
Ajirspace?

OP5< 500 ft AGL

Figure4t ARC assignment process

(d) The ARC is a qualitative classification of the rate at which a UAS would
encounter a manned aircraft in typical geabsed 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 thighapplication
of strategic mitigations to reduce the ARC (this step is optional, see Section
2.4.3, Step #5).

(e) Although the static generalised risk put forward by the ARC is conservative
(i.e. it stays on the safe side), there may be situations whibe

Powered by EASA eRules Pageb5of 443 Sep 202:


http://easa.europa.eu/

BAEASA

Easy Access Rules for Unmanne Cover Regulatioto Implementing
Aircraft Systems Regulation (EU) 2019/9.

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 4could be invalidated. Inogne situations, the competent authority
may raise the operational volume ARC to a level which is greater than that
advocated byFigure 4 The ANSP should be consulted to ensure that the
assumptions related to the operational volume are accurate.

() ARCGais 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.

() ARGh, ARE, AR@ generally define volumes of airspace with increasing
risk of a colligin between a UAS and a manned aircraft.

(h)  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 #51 Application of strategic mitigations to determine the residual ARC

(optional)

@)

(b)

(©)

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 collisiask 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 reductioocpss.

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 afipd to mitigate any residual risk of a rrédt collision

that is needed to achieve the applicable airspace safety objective. Tactical
YAGATIOGA2ya gAff GF1S GKS FT2N¥Y 2F SAGKSN
or they may require a system whighovides 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

@)

(b)

VLOS is considered 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 vicinitytfoé
operational volume.

Operational UAS flights under VLOS do not need to meet the TMPR,
nor the TMPR robustness requirements. In the case of multiple
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(©)

(d)

(e)

segments of the flight, those segments conducted under VLOS do not
have to meet the TMPR, nor the PR 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 ¥LDhe
EVLOS verification and communication latency between the remote
pilot and the observers should be less than 15 seconds.

Notwithstanding the above, the applicant should have a documented
VLOS deonfliction scheme, in which the applicaexplains 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.

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.). Therefdne,WAS operator
may have to adjust the operation and/or the procedures accordingly.

2.4.4.2 Operations under a DAA systenTMPR

(@) For operations other than VLOS, the applicant will use the residual
ARC andable 4below to determine the TMPR.
ARG High High
ARCc Medium Medium
ARGh Low Low
ARGa No requirement No requirement

Table4t TMPRs and TMPR level of robustness assignment

(b)

High TMPR (AR®): This is airspace where either the manratraft
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 cpip 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 proggron 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 gererally 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 RTQA8Sahdbr
EUROCAE WIB5).
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(©)

(d)

(e)

(f)

Medium TMPR (AR€: 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 \ikktly 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
aviation that are built to a corresponding level of robustness. Traffic
avoidance manoeuvresuld be more advanced than for a low TMPR.

Low TMPR (AR®: 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 rost 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 opierss below
120m, 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 (ARLQ: This is airspace where the
manned aircrafencounter 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 gation.

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 informat on how to satisfy the TMPR based on
the available tactical mitigations and the TMPR level of robustness.

2.4.4.3Consideration of additional airspace/operational requirements

@)

(b)

(©)

Maodifications 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 couldalidate 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 -iaffic flows, and develop a
system which can alert UAPerators 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 orhé 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

Powered by EASA eRules

Pageb8of 443 Sep 202:


http://easa.europa.eu/

- Easy Access Rules for Unmanne Cover Regulation to Implementi
x E AS A Aircraft Systems Regulation (EU) 2019/9.

possiblerequirements 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.

~—~

d) The SORA process should not be used to stgperations 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 ynebe granted by the competent
authority. Those exemptions are outside the scope of the SORA.

~
D
N—r

Operations in controlled airspace, an airport/heliport environment or
a ModeC Veilltransponder mandatory zone (TMZ) will likely require
prior approval from te 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

(@) The SAlparameter 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.

(b) After determining the final GRC and the residual ARC, it isghssible to
derive the SAIL associated with the proposed ConOps.

(c) 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 willsee Table 6);

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

~—~ o~

~—~

3) the evidence that indicates that the objectives have been satisfied.
(d) The SAIL assigned to a particular ConOps is determinedTeddhg 5

SAIL determination
Residual ARC

Final GRC

]
|_Final GRC |
|6

\%

Category C operation
Table5t SAIL determination
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