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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil @vigyistem. The aim of thEASA
eRulesproject is to make thenaccessiblén an efficient and reliable way to stakeholders.

EASA eRulewill be a comprehensive, single system for the draft sharing and storing of rules.|It
will be the single source fotlaviation safety rules applicable to European airspace users. It will|offer

easy (online) access to all rules and regulations as well as new and innovative applications|such as
rulemakng process automation, stakeholder consultation, cnaferencing, ad comparison with
L/!'h YR GKANR O2dzy iNASAQ ail yRINRa®

To achieve these ambitious objectives, tBASA eRulgsroject is structured in temodules to covel
all aviation rules and innoviae functionalities.

TheEASA eRulesystem is developed and implemted in close cooperation with Member States and
aviation industry to ensure that all its capabilities are relevant and effective.
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Copyright notice

© European Unionl998-2021

Unless otherwise specified, you caruse the legal documents published in HléR for commercial or necommercial
purposegX] (‘© European Unionhttp://eur -lex.europa.eu/19982021") 2.

1 The published date represesthe date when the consolidated version of the document was generated.
2 Eurclex, Important Legal Noticbttp:/eur -lex.europa.eu/content/legahotice/legatnotice.html
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DISCLAIMER

This version is issued by the European Union Aviation Safety AQeNd& F SNNBER G2 Fa o020l
Wi KS )iA&déQe movide its stakeholders with an updated, consolidated, and-easyad

publication. It has been prepared by putting together tbiicially published regulations with the

related acceptable means of compliance and guidance material (ingltliinamendments) adopted

so far. However, this is not an official publication and EASA accepts no liability for damage of any kind
resulting fom the risks inherent in the use of this document.
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NOTE FROM THE EDITOR

The content of this document esranged as follows: the cover regulation (recitals and articles) with
the implementing rule (IR) points appear first, followed by the related actdptaneans of
compliance (AMC) and guidance material (GM) paragraph¢dast comes the delegated ruleRp

All elements (i.e. cover regulation, IRXRs,AMC, and GM) are colowoded and can be identified
according to the illustration below. The Comasit regulation or EASA Executive Director (ED)
decision through which the point or paragraph was introeldior last amended is indicated below the
point or paragraph title(s) in italics.

Cover requlation article

Commission regulation

Implementingor delegatedrule

Commission regulation

ED decision|

Guidance material

EDdecision

This document will be updated regularly to incorporate further amendments.

The format of this document has been adjusted to make it disendly and for reference purposes.
Any comments should be sent éoules@easa.europa.eu
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INCORPORATED AMENDMENTS
IMPLEMENTINRULESIRS) (COMMISSIONREGULATIONIS

EErpoEiEd Cpmm|55|on Regulation amedment Applicability date*
Regulation

Regulation (EU) 2019/947 Initial issue 31/12/2020
Regulatio (EU) 2020/639 Amendment 1 2/6/2020
Regulation (EU) 2020/746 Amendment 2 6/6/2020

DELEGATERULESDRS) (COMMISSION REGULATIQNS

EErpoEiEd C.Omm'SS'()n 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 Decisien AMC/GM Issue No, Amendment N Applicability date

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

ED Decision 2020/@2R Issue 1, Amendment 1 18/12/2020

Note: To access the official versions, please clitkeohyperlinks provided above.

1 This is themain date of application (i.e. the date from which an act or a provision in an act produces igg#lileffects) as defined in
the relevant cover regulation article. Some provisions of the regulations though may be applicdbteratlate(deferred applicability).
Besides, there may be some apits (derogations from certain provisignsotified ty the Member States
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AEC
AEH
ANSP
ARC
AGL
AMC
AO
ATC
BVLOS
Cc2

C3
ConOps
DAA
EAR
ERP
EU
FHSS
GRC
GM
GNSS
HMI
ISM
JARUS
METAR
MCC
MTOM
NAA
OM
0SsO
PDRA
RBO
RCP
RF
RLP
RP
RPS
SAL
SMM
SORA
SPECI
STS
SW
TAF
TCAS
TMPR
UA
UAS
UAS Regulation

VLL
VLOS

LIST OFABBREVIATIONS

ED Decision 2020/02R

airspace encounter category

airborne electronic hardware

air navigation service provider

air risk class

above ground level

acceptable means of compliance

airspace observer

air traffic control

beyondvisual line of sight

command and control

command, control and communication
concept of operations

detect and avoid

European Union Aviation Safety Agency
emergency response plan

European Union

frequencyhopping spread spectrum

ground risk class

guidance material

Global Navigation Satellite System

human machine interface

industiial, scientific and medical

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

maximum takeoff mass

national aviation authority

operations manual

operational safety objective

predefined riskassessment

risk-based oversight

required communication performance

radio frequency

required C2 link performance

remote pilot

remote pilot station

specific assurance and integrity level
safety management manual

specific operations risk assessment
aviation selected special weather code in (aeronautical) meteorological code
standard scenario

software

terminal area foreast

traffic collision avoidance system

tactical mitigation performance requirement
unmanned aircraft

unmanned aircraft system

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

visual line of sight
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COVERREGULATION TIMPLEMENTINEEGULATIOKEU)
2019/947

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

on the rules and procedtes for the operation of unmanned aircraft

Regulation (EU) 2019/947

THE EUROPEAN COMMISSION,
Having regard to th@reaty on the Functioning of the European Union,

Having regard to Regulation (EU) 2018/1139 of the European Parliament and of the Codirdcilyof
2018 on common rules in the field of civil aviation and establishing a European Union Aviation Safety
Agency and amending Regulations (EC) No 2111/2005, (EC) No 1008/2Q08\¢ 996/2010, (EV)
No376/2014 and Directives 2014/30/EU and 2014/53/&Uhe European Parliament and of the
Council, and repealing Regulations (EC) No 216/2008 and (EC) No 552/20t=! Bfiropean
Parliament and of the Council and Council Regulation (EEC) No 392#1@1n particular Article 57
thereof,

Whereas:

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

(2) Asfor manned aviation, a uniform implementation of and compliance with rules and procedure
should apply to operators, including remote pilots, of unmanned aircraft and unmanned aircraft
systemo W! | { Q0T & ¢St & F2NJGKS 2LISNIiGAz2ya 27
system.

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

(4) Technologies for unmanned aircraft all@awide range of possible operations. Requirements
related to the airworthiness, the organisations, the persons involved in the operation of UAS
and unmained aircraft operations should be set out in order to ensure safety for people on the
ground and otherirspace users during the operations of unmanned aircraft.

(5) The rules and procedures applicable to UAS operations should be proportionate to thre natu
and risk of the operation or activity and adapted to the operational characteristics of the
unmannedaircraft concerned and the characteristics of the area of operations, such as the
population density, surface characteristics, and the presence ofibg#d

(6) The risk level criteria as well as other criteria should be used to establish three categfories
2LISNI GA2yayY GKS W2LISy Q> WaLISOAFTFAOQ FyR WOSNIA

(7) Proportionate risks mitigation requirements should be applicable to UAS opesaticrording
to the level of risk involved, the operational characteristics of the unmanned aircrafée ooeat
and the characteristics of the area of operation.

1 0JL212,22.8.2018, p. 1.
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8 hLISNIiGAz2ya Ay G(GKS W2LISyQ OF(iS3I2NRBI $sKAKEK &K2dz
should not require UAS that are subject to standard aeronautical compliance procedures, but
should ke conducted using the UAS classes that are defined in Commission Delegated
Regulation (EU) 2019/945

9 hLISNIXidAz2ya Ay (KS welddd typedobDaperaiidnsipfeSedtiNga highfer? dzf R
risk and for which a thorough risk assessment shdogd conducted to indicate which
requirements are necessary to keep the operation safe.

(10) A system of declaration by an operator should facilitate ¢énéorcement of this Regulation in
OrasS 2F t2¢ NRa] 2LISNI GA2ya wiiehaRtdeddidSseenakioy G KS
has been defined with detailed mitigation measures.

(11) hLISNX GA2ya Ay (GKS WOSNI A TASRAtolesiod Setificitiona K 2 dzf R
of the operator, and the licensing of remote pilots, in addition to tediication of the aircraft
pursuant to Delegated Regulation (EU) 2019/945.

(12) 2 KAfad YIFYyRFG2NE FT2N G§KS WO SoniaicarKiGite deliverédS 3 2 NB Q
by the competent authorities for the operation of an unmanned aircraftwedl as for the
personnel, including remote pilots and organisations involved in those activities, or for the
aircraft pursuant to Delegated RegulatidBl{) 2019/945 could also be required.

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

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

(15) Studies have demonstrated that unmanned aircraft with a takenass of 250 g or memwould
present risks to security and therefore UAS operators of such unmanned aircraft should be
required to register themselves when operating suclda¥d ¥4 Ay GKS WwW2LISyQ Ol i

(16) Considering the risks to privacy and protection of personal datasaiprs of unmanned aircraft
should be registered if they operate an unmanned aircraft which is equipped with a sensor able
to capture personal data. Haver, this should not be the case when the unmanned aircraft is
considered to be a toy within the meany of Directive 2009/48/EC of the European Parliament
and of the Council on the safety of t@ys

(17) The information about registration of certified uramned aircraft and of operators of
unmanned aircraft that are subject to a registration requiremenbdd be stored in digital,
harmonised, interoperable national registration systems, allowing competent authorities to
access and exchange that informatiofrhe mechanisms to ensure the interoperability of the
national registers in this Regulation shouldihout prejudice to the rules applicable to the
future repository referred to in Article 74 of Regulation (EU) 2018/1139.

(18) In accordance with paragph 8 of Article 56 of Regulation (EU) 2018/1139, this Regulation is
without prejudice to the possibtly for Member States to lay down national rules to make
subject to certain conditions the operations of unmanned aircraft for reasons falling outside the

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

2 Directive D09/48/EC of the European Parliament and of the Council of 18 June 2009 on the safety of toys (OJ L 170, 30.6.2009, p. 1).
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(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

scope of Regulation (EU) 2018/1139, including public security or protection of privacy and
personal éta in accordance with the Union law.

National registration systems should comply with the applicable Union and national law on
privacy and processinof personal data and the information stored in those registrations
systems should be easily accessib

UAS operators and remote pilots should ensure that they are adequately informed about
applicable Union and national rules relating to the intedaperations, in particular with regard
to safety, privacy, data protection, liability, insurancegurity and environmental protection.

Some areas, such as hospitals, gatherings of people, installations and facilities like penal
institutions or indistrial plants, togevel and highefevel government authorities, nature
conservation areas or cefitaitems of transport infrastructure, can be particularly sensitive to
some or all types of UAS operations. This should be without prejudice to the fibs$doi
Member States to lay down national rules to make subject to certain conditions the opesation

of unmanned aircraft for reasons falling outside the scope of this Regulation, including
environmental protection, public security or protection of priyaand personal data in
accordance with the Union law.

Unmanned aircraft noise and emissions glibbe minimised as far as possible taking into

account the operating conditions and various specific characteristics of individual Member
States, such athe population density, where noise and emissions are of concern. In order to
facilitate the societalacceptance of UAS operations, Delegated Regulation (EU) 2019/945

Ay Oft dzZRS& YIFIEAYdzy £t S90St 2F y2A4S F2N dzpyRyySR
OFGS3I2NED® LY (KS WAaLISOATAOQ OFrGS3I2NE GKSNB Aa
for its remote pilots so that all operations are flown in a manner that minimises nuisances to
people and animals.

Current national certificates shud be adapted to certificates complying with the requirements
of this Regulation.

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

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

2 KAf S-alis0SWw ae ad Snffastkugtdd, sRidey ahd prd¢edlures to guarantee
safe UAS operations and supporting their integration into the aviation system is in development,
this Regulation should already include requirements for the implementation of three
foundations of the Lbpace system, namely registration, gawareness and remote
identification, which will need to be further completed.

Since model aircraft are consiadgl as UAS and given the good safety level demonstrated by
model aircraft operations in clubs amdsociations, there should be a seamless transition from
the different national systems to the new Union regulatory framework, so that model aircraft

! Regulation (EU) 201679 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 (Ganeral Dat
Protection Regulatin) (OJ L 119, 4.5.2016, p. 1).
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clubs andassociations can continue to operate as they do today, as well as taking into account
existing test practices in the Member States.

(28) In addition, considering the good level of safety achieved by aircraft of class C4 as provided in
Annex to this Regul@n, low risk operations of such aircraft should be allowed to be conducted
Ay (GKS W2/138ch rcréft; aftéh Bsed by model aircraft operators, are comparatively
simpler than other classes of unmanned aircraft and should therefore not be sutgec
disproportionate technical requirements.

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

HAS ADOPTED THIS REGULATION:

Article 1- Subject matter

Regulation (EU) 2019/947

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

GM1Article 1 Subject matter

ED Decision 2019/021/R

AREAS OF APPLICABILITY OF THE UAS REGULATION

ForthepurpoS & 2F (GKS ! 1 { wS3dzZ I GA2yZ GKS GSN)¥Y W2LISNI{

include indoor UAS operations. Indoor operations are operations that docor into a house or a
building (dictionary definition) or, more generally, in or into a clospdce such as a fuel tank, a silo,
a cave or a mine where the likelihood of a UA escaping into the outside airspace is very low.

Article 2- Definitions

Reglation (EU) 2020/639
For the purposes of this Regulation, the definitions in Regulation (E8)2ABO apply.

The following definitions also apply:

1) Wdzy YIyySR I ANDNI Fi &8aiGSYQ 6w 1 {Q0 YSIya |y dz

it remotely;

(2) Wdzy YFYYSR FTANDNI FiG aeadSY 2LISNIiI2ND ow!' ! {
operaing or intending to operate one or more UAS;

B WIFaaSvyofAasSa 2F LIS2LXSQ YSIya 3IIFIGKSNAy3Ia 6KS
density of the peom present;

(4 Ww'!{ 3IS2INILIKAOIFT T2ySQ YSIya | L} Ndogtyy 27F
that facilitates, restricts or excludes UAS operations in order to address risks pertaining to

safety, privacy, protection of personal data, secuntythe environment, arising from UAS
operations;

5) WNRodzalGySaaQ YSI ya nimésSurdsINvRuliise KamiconbifiingYhe Safed | G A 2
gain provided by the mitigation measures and the level of assurance and integrity that the safety
gain has beeachieved,

6) Waill yRINR &0SyINk2Q YSiya I (&LS 2Tineflin{ 2LISN

Appendixl of the Annex, for which a precise list of mitigating measures has been identified in
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

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

WHA&dzZE € fAYS 2F AAIKEG 2LISNI GA 2y Qthé remofelpiptQv Y ST
is able to maintain continuous unaided visual contact with the unmanned &iratbowing the

remote pilot to control the flight path of the unmanned aircraft in relation to other aircraft,

people and obstacles for the purpose of avoglcollisions;

WoSe2yR @GAadzt fAyS 2F aA3aKEG 2 LISNKNMiichByYid® o W. + |
conducted in VLOS;

Wi AIKG 1 { 2LISNFd2NJ OSNIAFAOFGSQ o6W[!/ Q0 YSI
competent authority as set ouh part C of the Annex;

WY2RSE FANONI Fid Of dzo 2 NJ | & Zesdblshedin 2Me@benStatey a | y
for the purpose of conducting leisure flights, air displays, sporting activities or competition
activities using UAS;

WRIENHEEGEE J22RaQ YSIya NIAOESa 2N) adzoadlyoSasz ¢
safety,property or the environment in the case of an incident or accident, that the unmanned

aircraft is carrying as its payload, including in particular:

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

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

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

(e) oxidising agents and organic peroxides;

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

(h) corrosive substances;

WLJF 8f 21K RQ  YSI ya niskny aghiphdne, Sodrl) Appara<) Mppurtenance, or
accessory, including communications equipment, that is installed in or attached to the aircraft

and is not used or inteded to be used in operating or controlling an aircratft in flight, and is not

part ofan airframe, engine, or propeller;

WRANBOG NBY2GS ARSYGAFAOIGA2YQ YShya b agadsy
about a unmanned aircraft in operatio including the marking of the unmanned aircraft, so

that this information can be dhined without physical access to the unmanned aircraft;
WF2H482%2RSQ YSIya | Y2RS 2F 2LISNIGAZ2Y 2F | ! 1 {
follows the remotepilot within a predetermined radius;

WIEF NBySaaQ YSI yaedbnthe daya@riovidedyby Niekbeti Sates, Hedects

a potential breach of airspace limitations and alerts the remote pilots so that they can take
immediate and effective aimin to prevent that breach;

WLINA @ St & odAftd | ! {Q YSiydaNBIR [F12{NJ [13K3SS YoodzAS RR S2
including UAS assembled from sets of parts placed on the market as a singltaeadgmble

kit;
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17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)
(30)

(31)
(32)
(33)

Wl dzii 2y 2 Y2 dza 2 Ld6 dideratibredyiridg WhisH afi ainmanned aircraft operates
without the remote pilot bemg able to intervene;

Wdzy Ay @2t SR LISNA2YaQ YSIya LISNE2Ya 6K2 | NB y2
not aware of the instructions and safety precautsogiven by the UAS operator;

WYL 1AYy3 F@FATFIotS 2y (ffaBroovd ididdistib@ionycBrisymatiort y & & dz
or use on the Union market in the course of a commercial activity, whether in exchange of
payment or free of charge;

WL I OAW (GKS YIN]JSGQ YSIya GKS FANRG YF{Ay3a | Ol
WO2YyGNRffSR ANRdzyR FNBFQ YSIkya GKS 3INBdzyR | NB
the UAS operator can ensure that only involved persons are present;

WYimkmtake2 ¥F Yl 84Q 6Wat¢thaQou YSIya G4KS YI EAYdzyy !

paybad and fuel, as defined by the manufacturer or the builder, at which the Unmanned
Aircraft can be operated,;

Wdzy YIF YYSR &l At LI I ySQ YSI yupportedin fligit By tyeydgamick A NO NI
reaction of the air against its fixed lifting sucés, the free flight of which does not depend on
an engine. It may be equipped with an engine to be used in case of emergency.

Wdzy YI YY SR | A NONJ 7T ison2posiichédialsngdite tieSréembt@ pilbt, whaS by
unaided visual observation of é¢hunmanned aircraft assists the remote pilot in keeping the
unmanned aircraftn VLOS and safely conducting the flight;

W ANRBRLI OS 20 aSNIZSNDs theSdmgta pildt by lpiSfokiiggyinaimldd Xisual & & A & (
scanning of the airspace which the unmanned aircraft is operating for any potential hazard

in the air;

WO2YYlFIYR dzyAGQ oW/ ! Q0 YSlIya GKS SldZALIYSYyd 2N
aircraft renotely as defined in point 32 of Article 3 of Regulation (EU) 2018/1139 whjgiorts

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

W/ H fAY]l] &aSNBAOSQ YSIya I Hrépatydpyokidng dommayid & S NIJ A
and control between the unmanned aircraft and the CU;

WFf AIKG 3IS23ANFLKEQ YSIya (GKS @2fdzySoaoh 2F AN
the UAS operator plans to conduct the operation under normal proceddessribed in

point (6)(c) ofAppendixs to the Annex;

WFfAIKEG IS2IANF LIKE INBFQ YSIya (KS diineat§0iA2Y
WO2y lAy3aSyOe @ xdludry & Qirspadutgide thé fight geograpy where
contingency proceduredescribed in point (6)(d) dppendix o the Annexare applied;

WO22Y Ay MSYWSE: yIANBIKS LINRP2SOlA2y 2F GKS O2ydGAy3as
W2 LISNF A2y @2fdzySQ Aa GKS O2Yo0AylGAz2y 2F GK

WINRdzy R NARA&] 0dzFFSNR A& 'y | NBIdstheddpdatiandd S a dzNJF
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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(p))
&\

(34) WyA3IKGIQ YSIya GKS K2dzZNE 0S¢ Sheegitinkdof iSoyhiRg 2 F
civil twilight as defined in Imipmenting Regulation (EU) No 923/201.2

GM1 Aticle 2(3) Definitions

ED Decision 2019/021/R

59CLbL¢Lhb hC Wi {{9a.[L9{ hC t9ht[9Q

Assemblies of people have been defined by an objective criteritatea to the possibility for an
individual to move arond in order to limit the consequences of an eaftcontrol UA. It was indeed
difficult to propose a number of people above which this group of people would turn into an assembly
of people: numbers weréndeed proposed, but they showed quite a large vaoiati 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 gfcand

(d)  skiresorts/tracks/lanes.

ED Decision 2019/021/R
59CLbL¢Lhb hC W5! bD9wh] { Dhh5Q

Under the definition of dangerous goods, blood may be considered to be capable of posing a hazard

to health when it is contaminaté or unchecked (potentially contaminatedn tonsidergéion of

Article 5(2)(b)(iii):

@ YSRAOIf &l YL S& adzOK Fa dzyO2yidl YAYlFIGSR o6f22R
WOSNIATFTASRQ OFGS3aA2NRSaAT

(b) unchecked or contaminated blood must be tragspli SR Ay GKS WALISOATAOC
categorieslf the transport may result in a high risk for third parties, the UAS operation belongs
02 GKS WOSNIAFASRQ OFGiS3I2NE 060a4SS ! NIAOES ¢ wmMd«
in a conainer such that in case of an accident, the blood mgtl be spilled, the UAS operation
YIed o0Sf2y3 (2 (GKS WaLISOAFAOQ OFGiS3a2NRBsS AT GKS

GMZ1Article 2(17) Definitions

ED Decision 2019/021/R
DEFINITONC W! | ¢hbhah}{ ht9w! ¢LhbQ
Flight phases duringrhich the remote pilot has no ability to intervene in the course of the aircraft,

either following the implementation of emergency procedures, or due to a loss of the comarahd
control connection, are notansidered autonomous operations.

1 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2idtdawn the common rules of the air and operational
provisions regarding services and procedures in air navigation and amending Implementingti®ed&U) No 1035/2011 and
Regulations (EC) No 1265/2007, (EC) No 1794/2006, (EC) No 730/2006, (EC)2006@3@f (EU) No 255/2010, (OJ L,281102012,
p.1).
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An autonomous peration 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.

GM1 Article 18) Definitions

ED Decision 201921/R

59CLbL¢Lhb hC W bLb+h[+95 t9w{hb{Q
Due to the huge variety of possible circumstances, this GM only provides general guidelines.

An uninvolved person is a person that does not take part in the UA&tiqe either directly or
indirectly.

I LISNE2Y YIe& 0S O2yaARSNBR (2 0SS WAy@g2f OSRQ 4KSy
(a) given explicit consent to the UAS operator or to the remote pilot to be part of the UAS operation
(even indirectly as a spectator or just accepting tmbkerflown by the UAS); and

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

LY LINAYOALX Sz Ay 2NRSNI G2 6S O2yaAiARSNBR | WLISN&?2
(&) is able to decide whéter or not to participate in the UAS operation;
(b) broadly understands the risks involved;

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

(d) is not restrited from taking part in thevent or activity if they decide not to participate in the
UAS operation.

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

Spectators or any other people gathered for sport activities or other mass public events for which the
UAS operation is not the primary focus are genel@y y 8 A RSNBE R (R2 LENBARIHEQWT2 O

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

An example: when filming with a UAS at a large music festival or public eventpitssfficient to

inform the audience or anyone present via a public address system, or via a statement on the ticket,

or in advance by email or text message. Those types of communication channels do not satisfy the
points above. In order to be consideredparson involved, each pesa should be asked for their

perm|SS|on and be made aware of the p055|ble rlsk(s) This type of operation does not fall into the

Y2 LISy Q OFGS3I2NEB FYR YIeé 0SS OflFaaiAfFASR a WalLISOAT

GM1 Artide 2(22) Definitions

ED Deision 2019/021/R
59CLbL¢Lhb hC WE&€CL - hafld o6h¥BalLQ
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 mechanicaltasie of the UA when flyingithin
the operational limits.
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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 antennas;

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

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

Article 3- Categories of UAS operations

Regulation (EU) 2019/947

UAS opeations shall ba SSNF 2 NY¥SR Ay (KS W2LISyQr WYalLISOATAOQ 2N
in Articles 4, 5 and 6, subject to the following conditions:

@ ! { 2LISNIriGA2ya Ay (GKS w2LISyQ OIFGS3I2NER acKklff
authorisaton, nor to an perational declaration by the UAS operator before the operation takes
place;

(b)y ! 2LISNF GA2ya Ay GKS WALISOATFTAOQ OFGS3I2NE &Kl

the competent authority pursuant to Article 12 or an authorisatreceived in ecordance with
Article 16, or, under circumstances defined in Article 5(5), a declaration to be made by a UAS
operator;

() ! 2LISNF GA2ya Ay GKS WOSNIATFTASRQ OFGS3a2NE &K
Delegated Regulath (EU) 2019/945and 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
(@ . 2dzyRI NE 28y MS SWRIWE LISOA
I 11 { 2LISNIGA2Y R2Sa& y2i 0Stz2y3a G2 (GKS w2LI8yQ
listed in Article 4 of the UAS Regulation is not met (e.g. when operating beyond visual line of

sight (BVLOS)) or when the detailed cididor a subcatgory are not met (e.g. operating a kg
UA close to people when subcategory A2 is limited kg 4A).

by . 2dzyRINE 06S06SSy WaLISOAFTAOQ IyYyR WOSNIAFASRQ
Article 6 of the UAS Regulation and Article 40 of Regulation (EU) 2019/945 definaititabo
between KS WA LISOAFAOQ YR (KS WOSNIAFASRQ OFdS3a2z2N
an operational perspective, while the second one defines the technical characteristics of the
UA, and they should be read together.

A UAS operation baly 3a (20 AFRRS RDOSNJG SI2NE gKSysx oFasSR 2
competent authority considers that the risk cannot be mitigated adequately without the:

1. certification of the airworthiness of the UAS;

2. certification of the UAS operator; and
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3. licensng of the remoge pilot, unless the UAS is fully autonomous.
1 { 2LISNIXidA2ya FINB tftglrea O2yaiARSNBR (2 0SS Ay
4.  are conducted over assemblies of people with a UA that has characteristic dimensions

of 3m or more; or

5. involve the transportof people; or

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

Article4-Wh LJISY Q O 1S3I2NE 2F ' 1 { 2

Regulation (EU) 2019/947

1.  Operations shall be classified UA2 LISNI GA2ya Ay GKS w2y Q OF GS33
requirements are met:

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

(b) the umtmanned acraft has a maximum takeff mass of less thaB5kg;

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

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

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

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

2. 11 2LISNF GA2ya Ay GKS W2 LIS yuwca@drieSidaddi@anceK | f G
with the requirements set out in Part A of the Annex.

Article 5-W{ LISOAFTAOQ OF G4S3I2NER 2F !

Regulation (EU) 2020/639

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

2. When appying toa competent authority for an operational authorisation pursuamticle 12,
the operator shall perform a risk assesnt in accordance wittArticle1l1l and submit it
together with the application, including adequate mitigating measures.

3. In accordance with poinUAS.SPEC.048id down in Part B of the Annex, the competent
authority shall issue an operational authorisation, i€@nsiders that the operational risks are
adequately mitigated in accordance wiinticle 12.

4, The competentuthority shall specify whether the operational authorisation concerns:
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(@) the approval of a single opdian or a number of operations specified in time or
location(s) or both. The operational authorisation shall include the associated precise list
of mitigating measures;

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

5.  Where the UAS @rator submits a declaration to the competent authority of the Member State
of registration in accordance with poiltAS.SPEC.0d down in Part B of the Annex for an
operation complying with a standard scenaset out in Appendixl to that Annex, the UAS
operator shall not be required to obtain an operational authorigatin accordance with
paragraphs 1 to 4 of this Article and the procedure laid down in paragrapi\Biole 12 shall
apply. The UAS operator shall use the declaration referred Appendix 2o that Annex

6.  An operational authorisation or a declaration shall not be requfced

(&) 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 clubs and associations that have
received an authorisation in accordance wilticle 16

Article 6-W/ SNIAFASRQ OF 6S32NE 27F

Regulaton (EU) 2019/947

1. hLISNFXdA2ya akKklff 0S OflaaATASR | & !ere{the2 LISNI @
following requirements are met:

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

(b) the operation is conducted in any of the following conditions:
i. over assembdis 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.
2. LY FRRAGAZ2YZ 1 { 2LISNIGA2ya &aKIFfft oafego®f | adaAT.
where the competent authority, based on the risk essment provided for in Articlél,
considers that the risk of the operatioamnot be adequately mitigated without the certification
of the UAS and of the UAS operator and, where applicablepuittine licensing of the remote
pilot.

GM1 Article 6W/ SNIATFTASRQ OF(dS3I2NER 2

ED Decision 2019/021/R

UAS OPERATIONS INTHW/ 9w¢LCL95Q /! ¢9Dhw,

Article 6 of the UAS Regulation should be read together with Article 40 of Regulation (EX948019

T Article 6 addresses UAS operations and Article 40 addresses the UAS. This construction was
necessary to respect the EU legal ordeftected in Regulation (EU) 2018/1139, which foresees that

the requirements for UAS operations and registration arghe implementing act, and that the
technical requirements for UAS are in the delegated act. The reading of the two articles redudts in t
following:
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@ (GKS GNIXyaLR2NI 2F LS2LXS Aa lftglea Ay GKS WOSN
in accordance with Article 40 and the transport of people is one of the UAS operations identified
Ay I'NIAOES ¢ Fa tegrfkyd Ay GKS WOSNIATASRQ OF

(b) flying over assemblies of people with a UAS that has a characteristic dimension of lesgthan 3
may beini KS WALISOATAOQ OF GS3I2NE dzyf Saa GKS NRal |
category; and

(c) the transport of dangerousy2 Ra Aa Ay GKS WOSNIATFTASRQ OF (GS-+
crashprotected container, such that there is a higlskrifor third parties in the case of an
accident.

Article 7- Rules and procedures for the operation of UAS

Regulation (EU) 2019/947

7

1. U { 2LISNrdAz2ya Ay (GKS w2LISyQ OFGS32NE akKlrftt O
Part A of the Annex.

2. 1 2LISNF GA2ya Ay GKS WALISOATAOQ OFGSI2NE aKl
the operational authorisation as refexd to in Article 12 or the authorisation as referred to in

Article 16, or in a standard scenario defined in Appendixthe Annex as declared by the UAS
operator.

This paragraph shall not apply where the UAS operator holds an LUC with appropriatggsivile
P! 2LISNI GA2ya Ay (GKS WalLISOATAOQ OFGS3Iz2Ne &t
requirements laid dowmi Commission Implementing Regulation (EU) No 923/2012

3. P! 2LISNI GA2ya Ay (KS WOSNJI A #pplsadRle op&ationdl 3 2 NB 3
requirements laid down in Implementing Regulation YEb 923/2012 and Commission
Regilations(EU) No 965/212 and (EU) No 1332/20%1

Article 8- Rules and procedures for the competency of remote pilots

Regulation (EU) 2019/947

1. wSY234S LAf2Ga 2LISNFXaGAy3a |1 { Ay (GKS w2LISyQ O
requirements set in Part A of the Annex.
2. wSY2(iS LAf20a 2LISNIGAy3a !''1{ Ay GKS WALISOATAO

requirements set out in theperational authorisation by the competent authority or in the
standard scenario defined in Appendix 1 to the Annex or as defined by thardJéhall have
at least the following competencies:

(a) ability to apply operational procedures (hormal, continggaad emergency procedures,
flight planning, preflight and postflight inspections);

(b) ability to manage aeronautical communication;

1 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying d@amthon rules of the air and operational
provisions regarding services and procedures in air navigation arehding Implementing Regulation (EU) No 1035/2011 and
Regulations (EC) No 1265/2007, (EC) No 1794/2006, (EC) No 730/2006, (EC) No 1033/200&Narzb@&010 (OJ L 281, 13.10.2012,
p.1).

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

Commission Regulation (EU) No 1332/2011 obg&6ember 2011 laying down common airspace usage requirements and operating
procedures for airborne collision avoidance (OJ L 336, 20.12.2011, p. 20).
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(c) manage the unmanned aircraft flight path and automation;
(d) leadership, teamwork and seatfianagement;

(e) problem ®lving and decisiomaking;

()  situational awareness;

(g9) workload management;

(h) coordination or handover, as applicable.

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

Article 9- Minimum age for remote pilots

Regulation (EU) 20149

1. ¢KS YAYAYdzy F3S F2NI NBY23S LAt2Ga 2LISNI GAy3 |
be 16 years.

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

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

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

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

3. Member States may lower ghminimum age following a ridkased approach taking into
account specific risks associated with the operations in their territory:

(@ forNBY23GS LIAt20Ga 2LISNI GAYy3 Ay G(KS w2L8yQ OF i
() T2NJ NBY2(GS LAt 20a aegénNiy ipto2Fearsy (KS WaLISOATA

4.  Where a Member State lowers the minimum age for remote pilots, those remote pilots shall
only be allowed to opeate a UAS on the territory of that Member State.

5. Member States may define a different minimum age for remotetpiloperating in the
framework of model aircraft clubs or associations in the authorisation issued in accordance with
Article 16.

GM1 Artick 9 Minimum age for remote pilots

ED Decision 2019/021/R

SUPERVISOR

A person may act as a remote pilot even if he or she has not reached the minimum age defined in
Article9(1) of the UAS Regulation, provided that the person is supervised. The supgreisiote

pilot must, in any case, comply with the age requirement ffegtin that Article. The possibility to
lower the minimum age applies only to remote pilots (and not to supervisors). Since the supervisor
and the young remote pilot must both demomate competency to act as a remote pilot, no minimum

age is defined teonduct the training and pass the test to demonstrate the minimum competency to
FOG Fa | NBY2GS LAt2G Ay (GKS Ww2LISyQ OFiS3I2NEO®
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Article 10- Rules and procedures for the airworthinessWAS

Regulation (EU) 2019/947

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

Article 11- Rules for conducting an operational risk assessment

Regulation (EU) 2019/947

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

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

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

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

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

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

V. the extent to which the persons affected the risks involved in the UAS operation
are able to assess and exercizmtrol 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 hat the operation can be conducted safely.

2. The description of the UB\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 volwnere
the operation will take place and which airspace volume is kept as necessary risk buffers,
including the operational requirements for geographical zones;

(c) the complexity of he 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 theitomms of
the planned operation and, where applicable, its registnatimmber;

(e) the competence of the personnel for conducting the operation including their
composition, role, responsibilities, training and recent experience.
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3. The assessment shaltgpose a target level of safety, which shall be equivalent to the gafet
level in manned aviation, in view of the specific characteristics of UAS operation.

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

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

i. VLOS or BVLOS;
il. population density of the overflown areas;
iii.  flying over an assembly of people;
iv.  the dimensioncharacteristics 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 pthoes;

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 aerodromne versus noraerodrome environment;
T airspace oer urban versus rural environment;
T separation from other traffic.

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

(@) containment measures for petgon the ground;
(b) strategic operational limitations to the UAS operation, in particular:
i. restricting the geographical volumes where the operation takes place;

il. restricting the duration or schedulef éhe time slot in which the operation takes
place;

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

(e) organisation factors such as operationadamaintenance procedures elaborated by the
UAS2 LISNI G2NJ YR YIAY(diSylyOS LINRPOSRdz2NBa 02YL
manual;

(H  the level of competency and expertise of the personnel involved in the safety of the flight;
(g) the risk of human erroin the application of the operational procedures
(h) the design features and performance of the UAS in particular:

i. the availability of means to mitigate risks of collision;
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ii. the availability of systems limiting the energy at impact or the frangihif the
unmanned aircraft;

iii. the design othe UAS to recognised standards and thedafie design.

6.  The robustness of the proposed mitigating measures shall be assessed in order to determine
whether they are commensurate with the safety objectiaesl risks of the intended operation,
particularly to make sure that every stage of the operation is safe.
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GM1 to AMCL1 Article 1Rules for conducting an operational risk assessment

ED Decision 2020/022/R20/022/R
GENERAL

The operational risk assessmewrtjuired by Article 11 of the UAS Regulation mayxteducted using the methodology described in AMCticle 11. This
methodology is basically the specific operations risk assessment (SORA) developed by JARUS. Other methodologies mighthe Us&iperator as
alternative means of compliance.

Aspectsother than safety, such as security, privacy, environmental protection, the use of the radio frequency (RF) spectrshmudtcbe assessed in
accordance with the applicable requirements establishgdhe Member State in which the operation is intend® take place, or by other EU regulations.

C2NJ a2YyS$S !'I'{ 2LISNIGA2ya GKFG FNB OfFaaAFASR | a 0 Esknyedt ark offeréd koIIASHpands:. OA T A OQ
(@) for UAS operations with lower intrinsic rigka declaration may be submitted when the operations comply with the standard scenarios (STSs) listed in
Appendix 1 to the UAS Regulation. Table 1 provides a summary of the STSs; and

(b) for other UAS perations, a request for authorisation may be submittbased on the mitigations and provisions described in the predefined risk
assessment (PDRA) when the UAS operation meets the operational characterisation described in AMC2 et seq. Article A3Regudation. Table
2 below provides a summary of tiRDRA that have been published so far

While the STSs are described in a detailed way, the provisions and mitigations in thealRD&RScribed in a rather generic way to provide flexibility to UAS
operators and the competent authorities to establish mgreescriptive limitations and provisions that are adapted to the particularities of the intended
operations.Two types of PDRAs are provided:

T those derived from an STS, which allow the UAS operatoomaluct similar operations, but using, for examplé&SJwithout the class label that is
mandated by the STS (e.g. privately built UAS); and

T more generic PDRAs.
¢tKS O2RAFAOIFIGAZ2Y 2F | t5w! -GoLorPORESS81: GKS fSGGSNI wDQ 2N W{Q 6So3ad t 5w!
T WD Q edifé@r gedadic PDRAS.

T W{Q Aa dzaSR Weined ftom an STS wihésk igvelloMpRescriptiveness is the same as of the corresponding STS. Therefore, those PDRAS,
although they address UAS operations that are subject to operational authorisatoafidiv the use of UAS without a class label), apeeted to
provide an even more simplified authorisation process compared to other-§itelated) PDRASs. Ideally, for UAS operations that are performed
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based on those PDRASs, the competent authorities/ implement expedited operationaluthorisation proesses. 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 thprelisidns.

In accordance with Articleél of the UAS Regulation, the applicant must cobct provide the relevant technical, operational and system information needed
to assess the risk associated with the intended operation of the UAS, and the SORAAAIME11 of the UAS Regulationppides a detailed framework
for such data collectioand presentation. The concept of operations (ConOps) description is the foundation for all other activities, and shoaltbeases
and detailed as possible. The ConOps should not only describe #natiom, but also provide insight into the UAS op@rédDa 2 LISNI GA2 Y | €
should also include how and when to interact with the air navigation service provider (ANSP) when applicable.

PDRAs only address safety risks; consequently, addifiomitdtions and provisions might need to be includafler the consideration of other risks (e.g.
security, privacy, etc.).

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

STD1 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 MTOl that might be with low risk
of up to 25 kg) located in a of encounter

populated area with mamed
aircraft

STS2 June 2020 Bearing a C6 class marking BVLOS Controlled 2kmwithan AO1 120 m Contolled or
(maximum characteristic ground area km, if no AO uncontrolled,
dimension of up to 3 m and MTO! 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 Wppendix 1F 2 NJ a G F Yy RF NR & OSy | NJA 20dhe AroexIldAeNIAS Regulation RS Of | NI A2y Q
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PDRA
S01

PDRA
S02

PDRA
GO01

PDRA
GO02

PDRA#] Edition/date

1.0/July
2020

1.0/duly
2020

1.1/July
2020

1.0/July
2020

UAS characteristics

Maximum characteristic dimensiol VLOS
of up to 3 m and MTOM of up to
25 kg

Maximum characteristic dimensiol BVLOS
of up to 3m and MTOM of up to
25kg

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

Maximum characteristic dimensiol BVLOS
of up to 3m and typicakinetic
energy of up to 34J

Table 2t List of PDRAs published as ARAEArticle 11 to the UAS Regulation

BVLOS/VLOY Overflown area

Controlled
ground area
that might be
located in a
populated aea

Controlled
ground area
that is entirely
located in a
sparsey
populated area
Sarsely
populated area

Sparsely
populated area

Maximum range
from remote
pilot

VLOS

2 km with an AO
1 km, if no AO

If no AO, up to
1km

N/a

Maximum
height

120 m

120m

150m
(operational
volume)

As
established
for the
reserved
airspace

Airspace

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

As reserved
for the
operation

AMCH#
to
Article
11

AMC4

AMCS5

AMC2

AMC3
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EDDecision 2020/022/R
SPECIFIC OPERATIONS RISK ASSESSMENTJSRURSERA 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 condwst unmanned aircraft system (UAS)
operation. The SORA providemathodology to guide both the UAS operator and
the competent authority in determining whether a UAS operation can be
conducted in a safe manner. The document should not be used as a cheuaHlist
be expected to provide answers to all the challenges relatethe integration of
the UAS in the airspace. The SORA is a tailoring guide that allows a UAS operator
to find a best fit mitigation means, and hence reduce the risk to an acceptable level
For this reason, it does not contain prescriptive requiremehtg, rather safety
objectives to be met at various 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 &e&db
collected from realife UAS operations 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 ppep a methodology to be used as an acceptable
means to demonstra compliance wittArticle 11 of the UAS Rgulation,that is to
evaluate the risks and determine the acceptability of a proposed operation of a
UASWith Yy (G KS WaLISOATAOQ OF (iS3I2NR O

by 5dz8 G2 GKS 2LISNFGA2Yylf RAFFSNBYyOSa | yR i
category cannot automatically take creddr the safety and performance data
RSY2YA(GNIr SR gAGK GKS fFNBS 3iQdzYSINI2ZNE P
Therefore, the SORA provides a consistent approach to assess the additional risks
associated with the expanded and new UAS operations thatatreovered by the
W2 1LISyQ OF iS3I2NE O

(c) The SORA is not intended as a-atap-shop for the full inegration of all types of
UAS in all classes of airspace.

(d) This methodology may be applied where the traditional approach to aircraft
certification (appoving the design, issuing an airworthiness approval and type
certificate) may not be appropriate due2 'y | LILI A OF yiQa RS&aA NI
in a limited or restricted manner. This methodology may also support the activities
necessary to determine the ssciated airworthiness requirements. This assumes
that the safety objectives set forth in, or derivéebm, those applicable for the

1 As defined byArticle 4of the UAS Regulation.
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WO S NJicat@#ghrs Rr@ consistent with the ones set forth or derived for the
WA LISOATAOQ OFS3A2NE D

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

(H  Toavoid repetitive individual appvals, EASA will apply the methodology to define
Waidl yRFNR aOSylNAR2AaQ 20N MAWNBREST AYVBRY NRABA
ConOps with known hazards and acceptable risk mitigations.

(g) The methodology, related processes, and values proposedisndticument are
intended to guide the UAS operator when performing a risk assessment in
accordance wh Article 11 of the UAS Regulation.

1.3 Applicability

(@) The methodology presented in this document is aimed \&leating the safety
risks involved with the operation of UAS of any class, size or type of operation
(including military, experimental, research and development and prototyping). It is
LI NI A Odzf F NI @ &adzA § SRX o0dzi y2chahakardaddSR 232
a risk assessment are required.

(b) The safety risks associated with collisions betw& 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 aded in future revisions of the
document.

(c) 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.

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

(e) Privacy and financiabspects are excluded from the applicability of this
methodology.

()  The SORA can be used to support waivingdgeillatory requirements applicable
to the operation if it can be demonstrated that the operation can be conducted
with an acceptable level offety.

(9) In addition to performing a SORA in accordance WithUAS Regulationthe UAS
operator must also enge compliance with all the other regulatory requirements
applicable to the operation that are not necessarily addressed by the SORA.

1 As defined brticle 6of the UAS Regulation
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1.4 Key oncepts and definitions
1.4.1 Semantic model

(@) To facilitate effective communication of all aspects of the SORA
methodology requires the standardised use of terminology for the phases of
operation, procedures, and operational volumes. The semantadeh
shown in Figure 1 provides a consistent use of #rens for all SORA users.
Figure2 provides a graphicalepresentation 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 operatioft)
: Abnormalsituation Emergencygituation
N | :
ormaloperation (undesired statg (unrecovered statg
Standard Contingency procedures

Emergency procedures

(return home manual controlland on (land asap or activation of FTec,)

operationapProcedures S e i)

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

Optionalrisk

Flightgeography Contingencyolume buffer

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

Figure It SORA semantic model
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Risk Contingency Volume Air Risk
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Figure 2t Graphical representation of the SORA semantic model

1.4.2 Introdudion to robustness

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

(b) Therobustnessdesignation is ackved using both thdevel 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 tHevel of integrity are detailed in
Annexes B, C, D and E. Those annexes provide either guidance material or
referenceindustry standards and practices where applicable.

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

(1) Alow level ofassurance is where the applicant simply declares that
the required level of integrity has been achieved.

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

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

(e) The specific criteria defined in the Annexes take precedence over the criteria
defined in paragraph d.
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()  Tablel 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 robustnes Medium robustness  Medium robustness
Low robustness Medium robustness  High robustness

Table 1t Determination of robustness level

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

1.5 Roles and responsibilities

(@) While performing a SORA process and assessment, s&esralctors might be
required to interact in different phases of the process. The main actors applicable
to the SOR are described in this section.

(b) UAS operator The UAS operator is responsible for the safe operation of the UAS,
and hence the safety sk analysis. In accordance witlrticle 5 of the UAS
Regulation the UAS operator must substantiate the safety of the operation by
performing the specific operational and risk assessment, except for the cases
defined by the sameArticle 5 Supporting material for the assessmanay be
provided by third parties (e.g. the manufacturer of the UAS or equipmespdde
service providers, etc.). The UAS operator obtains an operdtiamdorisation
from the competent authority/ ANSP.

(c) Applicantt The applicant is the party seekingarational approval. The applicant
becomes the UAS operator once the operation has been approved.

(d) UAS manufacturer For the purposes of the SORAetbAS manufacturer is the
party that designs and/or produces the UAS. The UAS manufacturer has unique
design evidence (e.g. for the system performance, the system architecture,
software/hardware development documentation, test/analysis documentation,
etc.)that they may choose to make avallable to one or many UAS operator(s) orto
the competent authority toK St LJ (2 adzmaidl yaAladS GKS |1 {
Alternatively, a potential UAS manufacturer may utilise the SORA to target design
objectives for spcific or generalised operations. To obtain airworthiness
approval(s), these design objectives could ¢t@mplemented by the use of
certification specifications (CS) or industry consensus standards if they are found
to be acceptable bEASA

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

()  Competent authorityt The competent authorityhat is referred to throughout
this AMC is theauthority designated by the Member State accordance with
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Article 170of the UASRegulation to assedhe safety case of UAS operaticanrsd to

issue the operational authorisation iaccordance wh Article 12 of the UAS

Regulation The competent authority may accept an appliéa®a { hw! & dz YA &
in whole or in part. Through the SORA process, the applicant may need to consult

with the competent authority to ensure the consistenapplication or
interpretation of individual steps. The competent authority must perform

oversight othe UAS operatain accordance witparagraphs (i) and (j) éfrticle 18

of the UAS Regulatiosccording to Redation (EU) 2018/113% (1 KS 91 { ! W, I
wS3dzA FGA2Yy QUuT 9! {! A& (KS IUdbnkeewsdyie O2Y
compliance of the UAS design and its components with the applicable rules, while

the authority that is designated by the Member State @npetent to verify
O2YLX Al yOS gAGK (GKS 2LISNIGA2YIFEf NBIdzA NBY
competency with those rules. The following elements are related to the UAS

design:
T OSOs #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 system to contain the UAS within the operational volume
in accordance with Step #9 of the SORA process.

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

I d3adzNF yOS 2F GKS |1 02@3S h{ha SALRa@M), YA UGA 3
a verification by EASA is required according to Article 40(1)(d) of Regulation (EU)
2019/945. For the other OSOs and mitigation meati® competent authority

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

If the level of robustness of the desigelated OSOs and/or mitigation means is
f26SNJ GKIYy WKAIKQYX (GKS O02YLISGSyd | dzii K2 NR
of the compliance of the UAS and/or its components with the desifpied OSOs
and/or mitigation means according to point Article 40(1)(d) of Regulation (EU)
2019/945. Similarly, also for UAS operators to which the competent authority
granted a light UA®perator certificate (LUC), the terms of the approval may
require to use a UAS that is verifiedBBXSA when conducting operations for which

the level of robustness of the desigalated OSOs and/or mitigation means is
f26SN) 0Ky WKA 3 BSA®I verify thatkie addievéntedt Sfae 9 !
design integrity level is appropriate to the relatedliSAand to the mitigation
means, when those means are applicable, and will issue a type certificate (TC) (or
a restricted type certificate (RTC)) to the UAShafacturer, which will cover all
designrelated OSOs, the desigalated mitigation means, and thenhanced
containment verification in accordance with Step #9, if that verification is
applicable. Alternatively, the competent authority that issues the agienal

1 Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July 2018 on commoniveltsld of civil aviation
and establishing a European Union Aviation Safety Agency, and amending Regulations (EC) No 2111/2005, (EC) No(EQ)32008,
996/2010, (EU) No 376/2014 and Directives 2014/30/EU and 2014/53/EU of the European ParliasnafrtharCouncil, and repealing
Regulations (EC) No 552/2004 and (EC) No 216/2008 of the European Parliament and of the Council and Council (E&gLjldion
3922/91 (OJ L 212, 22.8.2018, p.Ht)ds://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32018R)1139

2 Commission Delegated Regulation (EU) 2019/94B2dflarch 2019 on unmanned aircraft systems and on thadntry operators of
unmanned aircraft system®©( L 152, 11.6.2019, p. hjtps://eur-lex.europa.eu/legalcontent/H/TXT/?uri=CELEX:32019R(945
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(9)

(h)

(i)

authorisation may accept a declaration by the UAS operator, who is responsible for
compliance of the UAS with the desigalated 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 airspatet it covers, andf so, authorises the
flight.

U-space service provider U-space service providers are entities that provide
services to support theage and efficient use of airspace.

Remote pilott The remote pilot is designated by the UA®i@tor, or, in the case
of general aviation, the aircraft owner, as being charged with safely conducting the
flight.

2. The SORA process

2.1 Introduction to isk

(@)

(b)
(€)

(d)

(e)

(f)

alyed RSFAYAGABNA SEFAGKSYSBKR WA GSNI § dNBd
most understandable definitions is provided in SAE ARP 4754A /| EUROTHE ED

WiKS O2 Yo AfyeuénkygosobbaBiliy) ofl d#oScurrenceand its associated

level ofseveriQ®@ ¢ KA & REVDAYAIGNBYI ZRFSRNAY (GKAA R?

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

Many different categories of harm arise from any given occurrence. Various
authors on this topic hae collated these categories of harm apparted 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 time) are explicitly excluded from thissessment. The
categories of harm in this document are the potential for:

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

It is acknowledged that the competerduthorities, 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 categoriesf harm.

Several studies have shownaththe 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 documentedye lik
to be significantly higher, and theatk 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 cad®/-case basis, or systematically if allowsd

the competent authorities (e.g. inth#2 LISy Q OF 6§ S32NR 0 @

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 quantification of th associated risk of fatality is straightivard. 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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deaths for a specified circumstes (e.g. the fatal accident rate per nuntl take
offs).

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

2.2 SORA processitline

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

(b) The SORA focuses on the assessment of air and ground risks. In additicemid a
ground risks, an additional risksessment of critical infrastructure should also be
performed. This should be done in cooperation with the organisation responsible
for the infrastructure, as they are most knowledgeable of those threats. Figure 3
outlines the ten steps of the risk model,hile Figure 4 provides an overall
understanding of how to arrive at an air risk class (ARC) for a given operation.
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Step #1 ConOpslescription
As perSection 2.2.2 and Annexes A.1 and A.2

v

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

v

Step #3Final GRC determination
As perction 2.3.2 and Annex B

Isthe GRQess tharor equal to 7?

YES
v

Step #4 Determination of the initiaéir riskcLas{ARC)
As perSection 2.4.2

v

Step #5 (optionak)Application of strategic mitigations thetermine the final
ARCAs perction 2.4.3 and Annex C

NO ¢

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

v

Step # 7 SAlldetermination
As perSection 2.5.1

v

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

v

Step #9 Adjacentarea /airspaceconsiderations
As perction 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 perSction 2.6

NO

YES

!

Other [ArOESE €g. The OSOs take into account the risks of the
categoryPertifie &

o operation; the combination of the mitigation
or new application
. " measures, competency of the personnel,
with a modified . .
and technical features is adequate

ConOps

Figure 3t The SORA process

Note: If operations are conducted acrosfetent environments, some steps may netede repeated
for each particular environment.

2.2.1 Preapplication evaluation
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(@)

Before starting the SORA process, the applicant should verify that the
proposed operation is feasible (i.e. not subject to sfieaxclusions from

the competent authoriy or subject to an STS). Things to verify before
beginning the SORA process are whether:

(1) GKS 2LISNIdA2y Frffa dzyRSNJ (K

2 GKS 2LISNIXidAz2y Aa O20SNBR o8& |
appendix to theUAS RegulatioA NJ 6 & | WLINBRSFAYSR N
published by EASA,;

@B GKS 2LISNI A2y Frffa dzyRSNJ 6KS WOSNJI

(4) the operation is subject to a specificOMGO from the competent
authority.

w2 LISy
wadal
J

If none of the above cases applitse SORA 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, operationaha system information needed to assess the
risk associated with the tanded 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
2LISNI 02NDR& 2LISNFGA2y Il f alF FSde Odz GdzNB
to interact with the ANSP. Therefy when defining the ConOps, the UAS
operator should give due considgion 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 tigiations and limitations may be identified,
requiring additional assmated technical details, procedures, and other
information to be provided/updated in the ConOps. This should culminate

in a comprehensive ConOps that fully and accurately describggdipesed
operation as envisioned.

2.3 The ground risk process

2.3.1 Sep #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 of3Jéontrol with a reasonable assumption
of safety).

To establish th intrinsic GRC, the applicant needs the maximum UA
characteristic dimension (e.g. the wingspan for a fimédg UAS, the blade
diameter for rotorcraft, the maximum dimension for muttbpters, etc.) and
the knowledge of the intended operational scenario.

The applicant needs to have defined the area at risk when conducting the
2LISNI GA2y oFfaz2 OFftfSR GKS WFENBI 2F 21

(1) the operational volume, which isomposed of the flight geography
and the contingency volume. To determine the og@wnal volume,
the applicant should consider the positideeping capabilities of the
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UAS in 4D space (latitude, longitude, height and time). In particular
the accuracy ofhe navigation solution, the flight technical ertof

the UAS and the path deftion 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 fute for rotary
wing UA, defied using a ballistic methodology approach acceptable
to the competent authority.

(d) Table 2 illustrates how to determine the intrinsic ground risk class (GRC). The
intrinsic GRC is found at the intersection of the applicable operational

scenario and thenaximum UA characteristic dimension that drives the UAS
lethal arealf there isa mismatch between the maximum UAS characteristic
dimension and the typical kinetic energxpected, 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 energgxpected < 700J < 34kJ <1084kJ > 1084kJ
(approx. (approx. (approx. (approx.
5291t Ib) 250001t Ib) 8000001t Ib) 800000ft 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
BVIOSovera populatedarea 5 6 8 10
VLOS over an assembly of people 7
BVLOS over an assembly of peoy 8 _

Table 2t Determination of the intrinsic GRC

(e) The operational scenarios describen attempt to provide discrete
categorisations of operations thi increasing numbers qfeople at risk In
principle, it is possible to use either qualitative critericegse refer to next
point (f)) or quantitative criteria, or consider both criteria, to assess if an
operation takes place over sparsely populatedaaepopulated areas, or
assemblies of people.

&
-+

1 The flight technical error is the error between the actual track andRi@ 8 A NBR G N} O1 6&a2YSiavysa N
FEAIKEG RANBOG2NRO P
2 Ifthe UAis planned to operate at 120 m altitude, the grounki bisffer should at least be 120 m.

3 In line with Figure 1 andoint 2.3.1(c), the controlled area shoukthcompass the flight geography, the contingency voluarel the
ground risk buffer.
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()  Qualitative assessment: the volume to be used by the dpera classify
the operation includes the operational volume and the ground risk buffer (as
defined by a semantic model), which determine the méic GRC.

Dam ! NOAOfS HO0U0U WS5STFAYAUAR2YA L 59CLE
provides guidance on whean operation is classified as taking place over
assemblies of people.

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

T does not include assemblies of people, and

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

() EVLOSoperations are to be considered to be BVLOSHerintrinsic 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 persotisin the
area of operationas defined 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 completglwithin special risk areas (e.g.
rivers, railways, and indusal 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. greyooell
the table) are not supported by the SORA methodology.

(k)  When evaluating the typical kinetic energy expected for a given operation,
the applicant should generally use the airspeed, in particWagdor fixed
wing aircraft and the terminal veldgi for other aircraft. Specific designs
(e.g. gyrocopters) migmeed additional considerations. Guidance useful in
determining  the terminal  velocity can be found at
https://www.grc.nasagov/WWW/K12/airplane/termv.html

() The nominal size of therash 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 ar¢ypacal
and will have a significant effect on the lethal area of the UABhsas 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 talacrease/increase in the intrinsic GRC.
The use of industry ahdards or dedicated research might provide a
simplified path for this assessment.

2.3.2 Step #3; Final GRC determination

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

2 See the definition irvticle 2(21) of the UAS Regulation.
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(@) The intrinsic risk of a person being struck by the UAS (in caadosk of
control of the operation) can be controlled and reshd by means of
mitigation.

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

(c) The final GRC determination (stéfhree) is based on the availability of
these mitigations to the ogration. Table 3 provides a list of potential
mitigations and the associated relative correction factor. A positive number
denotes an increase in the GRC, while a negative number results in a
decrease in the GRC. All the mitigations should be applied merna
sequence to perform the assessment. Artgeprovides additional details on
how to estimate the robustness of each mitigation. Competent authorities
may define additional mitigations and the relative correction factors.

1 |  Robustness |

Seqence
1 -2 -4

M1t Strategic mitigations for ground risk 0: None

-1: Low
2 M2 1 Effects of ground impact are reduced 0 -1 -2
3 M3 1 An emergency response plan (ERP) is ir 1 0 -1

place, the UAS operator is \gdted and effective
Table 3t Mitigations for final GRC determination

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

(e) 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 Cor®the applicant claims to reduce tigeound
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 columne &pplicant then
applies M2 using a pachute 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.

() The final GRC is established by addill the correction factors (i.el-1-0=
2) and adapting the GRC by the resulting numbez<3).

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

2 This mitigation is meant as a meato reduce the energy absorbed by the people on the ground upon impact.
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(g) Ifthe final GRC is greater than 7, the operation is not supported by the SORA
process.

(h) In general, a quantitative approach to mitigation meanswas to reduce the
intrinsic GRC by 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 criteriashould be used to validate the riskdwction 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 evalua the intrinsic risk of a midir colision, 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 examplstm@ategic
mitigations to reduce theisk 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 migations.

(b) Tactical mitigations tak the form of detect and avoid (DAA) systems or
alternate means, such as AIBS FLARM, 4dpace services or operational
procedures. Depending on the residual risk of a-aifccollision, the tactical
mitigation performance 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 ANSRspade service
provider) and obtain the necessary authorisations. Additionajsneric
local authorisations or localrocedures allowing access to a certain portion
of controlled airspace may be used if available (e.g. the Low Altitude
Authorization and Notification CapabilityLAANG; system in the United
States).

(d) Irrespectie of the results of the risk assessnetine UAS operator should
pay particular attention to all the features that may increase the
detectability of the UA in the airspace. Therefore, technical solutions that
improve the electronic conspicuousness or deabdity of the UAS are
recommended.

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

(a) The competent authority, ANSP, orsgace service provider, may elect to
directly map the airspace collision risks using airspace characterisation
studies. These maps would directly shake initial ARC for a particular
volume of airspace. If the competent authority, ANSP, eplice service
provides an air collision risk map (static or dynamic), the applicant should
use that service to determine thaitial ARC, and go directly to Secti?.4.3
WI LI AOF A2y 2F AGNIGS3IAO YAGAIFGA2Yyac

(b) As seen irFigure 4 the airspace is categorised into 13 aggregated collision
risk categories. These categories were characterised by thida,
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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 proper ARC fbettype of UAS operation, tregplicant should
use the decision tree found Figure 4

YEE

OPS in Atypicd
Arspace?

No

OPS =FLEOO? Yes— ARC-b

OPsin
Airport/Heliport
nvironment?,

OPSin
Cla=B,CorD
Airspace?

ARC-d ARC-d ARC-c ARC-c
i
Yes Yes Yes
Y

OP5
inUncontrol led
Airspace over
Urban Area?,

Operations
in Uncontrol led
Airspace over Rural
Areas.

OPs
=500 ft. AGL but
< FLEOD

OPsin
Mode-C Veil
arTMz?

CP3
in Controlled
Airspace?

OPs
inUncontrol led
Airspace over
Urban Area?,

Operations
in Uncontrolled
Airspace over Rural
Areas.

OP5in
Mode-C Veil
orTMZ?

OP5
in Controlled
Ajirspace?

OP5< 500 ft AGL

Mo

Yes Yes Yes l
h 4 h J 4
ARC-c ARC-c ARC-c ARC-b

Figure 4t ARC assignment process

(d) The ARC is a qualitative classification of the rate at which a UAS would
encounter a manned aircraft in typical generalised @irspace. The ARC is
an intial assignment of the aggregated collision risk for the airspace, before
mitigations are applied. The actual collision risk of a specific local operational
volume could be much different, and can be addressed with the apiplica
of strategic mitigationso 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 where that
consewative assessment may not se#. It is important for both the
competent authority and the UAS operator to take great care to understand
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the operational volume and under which circumstances the definitions in
Figure 4could be invalidated. In some situatis, 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.

(H  ARCGais generajl defined as airspace whereahisk of a collision between
a UAS and a manned aircraft is acceptable without the addition of any
tactical mitigation.

() ARGh, AR&, ARa generally define volumes of airspace with increasing
risk of a collision betweea 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 oprations in multiple airspacenvironments is provided at the
end of Annex C.

2.4.3 Step #51 Application of strategic mitigations to determine the residual ARC
(optional)

(a) 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 collisidsk from the one
that the generalised initial ARC assigned.

(b) If an appltant 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 reductioocess.

(c) If the applicant considers that the generalised initial ARC assighm
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 rradt collision

that is needed to adbve the applicable airspace safety objective. Tactical
YAGATIGA2ya gAatf G11S GKS F2N¥ 2F SAGKSN]
or they may require a system whighovides an alternate means of achieving the

applicable airspace safety objest (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

(@) VLOS is considered be an acceptable tactical mitigation for collision
risk for all ARC levelsotWithstanding the above, the UAS operator is
advised to consider additional means to increase the situational
awareness with regard to air traffic operating in the vicinitythod
operational volume.

(b) Operational UAS flights under VLOS do not neeai¢et the TMPR,
nor the TMPR robustness requirements. In the case of multiple
segments of the flight, those segments conducted under VLOS do not
have to meet the TMPR, nor the PR robustness requirements,
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whereas those conducted under BVLOS do need to rieeTMPR
and the TMPR robustness requirements.

(c) Ingeneral, all VLOS requirements are applicable to EVLOS. EVLOS may

have additional requirements over and above those of ¥L0he
EVLOS verification and communication latency between the remote
pilot and the observers should be less than 15 seconds.

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

(e) For VLO®perations, it is assumed that an observer is not able to
detect traffic beyond2 NM. (Note that the 2 NM range is not a fixed
value and it may largely depend on the atmospheric conditions,
aircraft size, geometry, closing rate, etc.). Therefore, the p&Sator
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
ARCGc Medium Medium
ARGb Low Low
ARGa No requirement No requirement

Table 4t TMPRs and TMPR level of robustness assignment

(b) High TMPR (AR®): This is airspace where either the manractraft
encounter rate is high, and/or the available strategic mitigations are
low. Thereforethe 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 comparablew 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 roudly, the competent authority is
expected to require the UAS operator to comply with the recognised
DAA system standards (e.g. those developed by RTQA8S&hdbr
EUROCAE WIR5).
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(©)

(d)

(e)

(f)

Medium TMPR (AR€: A medium TMPR will be required for
operations in &space where the chance of encountering manned
aircraft is reasonable, and/or the strategic mitigations available are
medium. Operations with a medium TMPR Vikiély 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 manoeuvreuld be more advanced than for a low TMPR.

Low TMPR (AR): A low TMPR will be requiredr operations in
airspace where the probability of encountering another manned
aircraft is low, but not negligible, and/or where strategic mitigations
address most of the risk, and the resulting residual collision risk is low.
Operations with a low TMPResupported 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 rapidescent to an altitude where manned aircraft are not
expected to ever operate.

No performance requirement (ARG This is airspace where the
manned aircrafencounter rate is expected to be extremely low, and
therefore there is no requirement for a TRR. 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 gution.

An example of this may be UAS flight operations in some parts of
Alaska or northern Sveken, where the manned aircraft density is so
low that the airspace safety threshold could be met without any
tactical mitigation.

Annex D provides informatn on how to satisfy the TMPR based on
the available tactical mitigations and the TMPR levebbfistness.

2.4.4.3Consideration of additional airspace/operational requirements

(@)

(b)

(©)

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

The UAS operatand the competent authority need to be cognisant
that the ARCs are a generalised qualitative classification of the
collision risk. Local circumstances couldhiidate 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 diaffic flows, and develop a
system which can alert UAPerators to changes to the airspace on a
local level. This will allow the UAS operator toebafaddress the
increased risks associated with these events.

There are many airspace, operational and equipment requirements
which have a direct impact ome¢ collision risk of all aircraft in the
airspace. Some of these requirements are general grplyato 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
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possiblerequirements for all the conditions in which the UAS operator

may wish to operate. The applideand the competent authority need

to work closely together to define and address these additional

requirements.

~—~

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

~—~
&

involve the ANSP/authority prior to commencingeoations in these
environments.

2.5 Final assignment of specific assurance and integrity level (SAIL) and OSO
2.5.1 Step #7 SAIL determination

(@)

(b)

(€)

(d)

The SAIL pamaeter consolidates the ground and air risk analyses, and drives

the required activities. The BArepresents the level of confidence that the
UAS operation will remain under control.

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

The level of confidence thathé operation will remain under control is

represented by the SAIL. The SAIL is not quantitative, but instead

corresponds to:
1) the OSO to be complied with (séable 6);

~—~ o~

those objetives; and

~—~

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

Final GRC

SAIL determination
Residual ARC

\
~

Category C operation
Table 5t SAIL determination

2.5.2 Step #& Identification of theoperational safety objectives (OSOSs)
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OSO#01

OSO#02

OSO#03

OSO#04

OSO#05

OSO#06

OSO#07

OSO#08

OSO#09

0OSO#10

OSO#11

OSO#12

(@)

(b)

The last step of the SORA process is to use the SAIL to evaluate the defences

within the operation in the form of OSOs, and to determine the associated
level of robustnessTable Grovides a qualitative methodolodg make this
determination. In this table, O is optional, L is recommended with low
robustness, M is recommended witimnedium robustness, and H is
recommended with high robustness. The various OSOs are grouped based
on the threat they help to mitigate; hexe, some OSOs may be repeated in

the table.

Table @s a consolidated list of the common OSOs that historicaihg haen

used to ensure safe UAS operations. It represents the collected experience
of many experts, and is therefore a solid starting pdo determine the
required safety objectives for a specific operation. The competent
authorities that issue the operonal authorisationmay define additional
OSOs for a given SAIL and the associated level of robustness.

OSO number (in
line with Annex E

Technical issue with the UAS

Ensure the UAS operator is competent &nd
proven

UAS manufactured by competent and/or
proven entity

UAS maintained by competeahd/or proven
entity

UAS developed to authority recognised
design standards

UAS is deigned considering system safety
and reliability

C3 link performance is appropriate for the
operation

Inspection of the UAS (product inspection)
ensure consistency with the ConOps
Operational pocedures are defined,
validated and adhered to

Remote crew trained and current atble to
control the abnormal situation

Safe recovery from a technical issue
Deterioration of external systems
suppoiting UAS operations

Procedures are iplace to handle the
deterioration ofexternal systems supporting
UAS operations

The UAS is designed to manage the
deterioration of external systems supporting
UAS operations

I TH T YA YA Y
0 M H H H
0 L M H H
L M M H H
0 L L M H
0 L M H H
0 L M H H
L M M H H
L H H H H
L M M H H
L M M H H
L H H H H
L M M H H

1 In case okxperimental flights that investigate new technical solutions, the competent authority may accept that recognised standard

are not met
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0S0 number (in
ine with Annex E I BT T T YA

OSO#13 External services supporting UAS operatior L L M H H H

are adequate for the@peration
Human error

OSO#14 Operational procedures are defined, L M H H H H
validated and adhered to

OSO#15 Remote crew trained and current andlakio L L M M H H
control the abnormal situation

OSO#16 Multi-crewcoordination L L M M H H

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

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

OSO#19 Safe recovery from humagrror (0] @) L M M H

OSO#20 A human factors evaluation has been (0] L L M M H
performed and the human machine interfac
(HMI) found appropriate for the mission
Adverse operating conditions

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

OSO#22 The remote crew ifrained to identify critical L L M M M H
environmental conditions and to avoid therr

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

OSO#24 UAS is dsigned and qualified for adverse (0] @) M H H H

environmental conditions

Table 6t Recommended OSOs

2.5.3 Step # Adjacent area/airspace considerations

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

(b) Safety requirements for containment are:

1. No probabléfailure? of the UAS or any external system supportiing
operationshould lead to operation outside the operational volume.

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

1. the design and installation features (independence, sspan and
redundancy);

1

¢KS GSNY WLINE odzyoR SNE y2S25RR aA yi 2A (68S ljdzk t AGF GA @S Ay (S NaelNGBuing thet 2y > A ¢S @
SYGANB a2aiSYK2LISNI GA2ylLf fAFS 2F [y AlGSY®DQ

¢KS GSNY WTFFAfdNBEQ ySSRa (2 0SS dzyRSNEG22R | aorlelgmest QubhdrditBayi OS G K I
no longer function as intended. Errors may cause faillsasare not considered to be failures. Some structural or mechanical failures

may be excluded from the criterion if it can be shown that these mechanical parts wegnddsaccording to aviation industry best
practices.
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2. any relevant particular risk (e.g. hail, ice, snow, elentemnetic
interference, etc.) associated with the ConOps.

(c) Theenhanced containment, which consists in tf@lowing three safety
requirements applesto operations coducted:

(1) either where the adjacent areas:

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

(i)  are AR@l unless the residual ARC of the airspace area intended
to be flown within the opertional volure is already ARG,

(2) Orwhere the operational volume is a populatedareawhere:
() M1 mitigation has been applied to lower the GRC; or

(i)  operating in a controlled ground area.

(@ The UAS is designed to standards that are considadeduate by
the competent authority and/or in accordance with a means
compliance that is acceptable to that authority such that:

(1) the probability of the UA leaving the operational volur
should be less than 10FH; and

(2) no single failure of the UAS or any external syste
supporting the operation should lead to its operation outs
the ground risk buffer.

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

(b) Software (SW) and riorne electronic hardware (AEH) who
development error(s) coulddirectly (refer to Note 2) lead tg
operations outside the ground risk buffer should be developed tq
industry standard or methodology that is recognised as bq
adequate by the competerduthority.

As it is not possible to anticipate all local situations, the UAS operator, the competent
authority and the ANSP should use sound judgement with regard to the definition of the

W R2F OSyd FANRBRLI OSQ Fa ¢St tforasmaliURSwitha R2 OS
limited range, these definitions are not intended to include busy airport/heliport
environments 30 kilometres away. The airspace bordering the UAS volume of operation

should be the starting point of the determination of the adjacaispace. In exceptional

cases, the airspace beyond those volumes that border the UAS volume of operation may

also have to be considered.

1 See the definition irticle A3) of the UAS Regulation.

* ¢KS GSNY WTIFAfdZNBQ ySSRa (taffe@dsShe dpértiSrtRaicansbéhent, art, lonelerfed SuiNddBncaDS ( K |
no longer furction as intended. Errors may cause failures, but are not considered to be failures. Some structural or mechanical failures
may be excluded from the criterion if it cdo@ shown that these mechanical parts were designed according to aviation industry best
practices.
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Note 1: The safety requirements as proposed in this section cover both the integrity and
assurance levels.

Note 2: Tle third safety requirement in Section 2.5.3(c) does not imply a systematic need

to develop the SW and AEH according to an industry standard or methodology recognised

Fd FRSldzqr 1S o6& GKS O02YLISGSYyid FdzikK2NAdGed ¢K
develgpment error in a software or an airborne electronic hardware would lead the UA

outside the ground risk buffer without the possibility for another system to prevent the

UA from exiting the operational volume.

2.6 Step #1x comprehensive safety portfolio

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

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

(8) tactical mitigations for the residual ARC,;

(4) adjacent area/airspace considerations; and
(5) OSOs.

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

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

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

ED Decision 2019/021/R

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

A.0 General guidelines

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

A.0.1 Document control

Applicants should include an amendment record at the beginning of the document to
record changes ahshow how that the document is controlled.
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Amendment/ Revision/ .

Date Amended by Signed
Issue Number

a,b,corl, 2 3etc. DDMMYYY' Name of the person Signature of person
carrying out the carrying out the

amendment/ revision/ amendment/ revsion/
issue number issue number

This section is critical to ensure appropriate document control.

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

A.0.2 Referencs
(@) List all references (documents, URL, manuals, appendices) mentioned in the

ConOps:
Amendment/ Revision/ Issue Numbe
(1]

(2]

A.1 Guidance for the collection and presentation aperationally relevant information

The tempate below provides section headings detailing the subject areas that should be
addressed when producing the ConOps, for the purposes of demonstrating that a UAS operation
can be conducted safely. Thamplate layouts as presented are not prescriptive, tha subject

areas detailed should be included in the ConOps documentation as required for the particular
operation(s), in order to provide the minimum required information and evidence to perform
the SORA.

A.1.1 Reserved
A.1.2 Organisation overview

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

(1) the structure of the organisation and its management, and
(2) the responsibilities and duties die UAS operator.
A.1.2.1 Safety

(@ ¢KS Wa L&y cbved Gper@libns where the operational risks are
higher and therefore the management of safety is particularly important.
The applicant should describe how safety is integrated in the orgamisat
and the safety management system that is in plakcapplicable.

(b)  Any additional safetyelated information should be provided.

A.1.2.2Design and production

(a) If the organisation is responsible for the design and/or production of the
UAS, thissection should describe the design and/or the productio
organisation.
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(b) It should provide information on the manufacturer of the UAS to be used if
the UAS is not manufactured or produced by the operator, i.e. by a-third
party manufacturer.

(c) If required, information on the production organisation of thieird-party
organisation should be provided as evidence.

A.1.2.3Training of staff involved in operations

This section should describe the training organisation or entity that qualifies all the
staff involved in operations with respect to the ConOps.

A.12.4Maintenance
This section should describe:
(a) the general maintenance philosophy of the UAS;
(b) the maintenance procedures for the UAS; and
(c) the maintenance organisation, if required.
A.12.5Crew
This section should describe:

(@) the responsibities and duties of personnel, including all the positions and
people involved, for functions such as:

(1) the remote pilot (including the composition of the flight team
according to the nature ahe operation, its complexity, the type of
UAS, etc.); and

(2) support personnel (e.g. visual observers (VOs), launch crew, and
recovery crew);

(b) the procedure for multcrew coordination if more than one person is
directly involved in the flight operains;

(c) the operation of different types of UAS, includidgtails of any limitations
to the types of UAS that a remote pilot may operate, if appropriate; and

(d RSGFIAf&A 2F (GKS 2LISNIG2NRa LRtAaAde 2y O
procedures, gulance or references to ensure that the flight team are
appropriately fit, capable and able to conduct the planned operations.

A.1.2.6UAS configuration management

This section should describe how the operator manages changes to the UAS
configuration.

A.12.7 Other position(s) and other information

Any other positio defined in the organisation, or any other relevant information,
should be provided.

A.1.3 Operations
A.1.3.1Type of operations

(@) Detailed description of the ConOps: the applicant should rilescwvhat
types of operations the UAS operator intends torgaout. The detailed
description should contain all the information needed to obtain a detailed
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understanding of how, where and under which limitations or conditions the
operations shall be perfmmed. The operational volume, including the
ground and air sk buffers, needs to be clearly defined. Relevant
charts/diagrams, and any other information helpful to visualise and
understand the intended operation(s) should be included in this section.

(b) The applicant should provide specific details on the typepafrations (e.g.
VLOS, BVLOS), the population density to be overflown (e.g. away from
people, sparsely populated, assemblies of people) and the type of airspace
to be used (e.g. a segregated aréally integrated).

(c) The applicant should describe thevé of involvement (Lol) of the crew and
any automated or autonomous systems during each phase of the flight.

A.1.3.2 Normal operation strategy

(@) The normal operation strategy shoutdntain all the safety measures, such
as technical or procedural meass; crew training, etc. that are put in place
to ensure that the UAS can fulfil the operation within the approved
limitations, and so that the operation remains in control.

(b)  Within this section, it should be assumed that all systems are working
normallyand as intended.

(c) The intent of this chapter is to provide a clear understanding of how the
operation takes place within the approved technical, environmental, and
procedural limitdions.

A.1.3.3 Standard operating procedures

This section should desbd the standard operating procedures (SOP) applicable
to all operations for which an approval is requested. A reference to the applicable
operations manual (OM) is acceptable. Note: €idlists and SOP templates may be
provided by the local competent authity or a qualified entity.

A.1.3.3.1 Normal operating procedures

This section should describe the normal operating procedures in place for
the intended operations.

A.1.3.3.2 Contingencand emergency procedures

This section should describe the contingemegcedures in place for any
malfunction or abnormal operation, as well as an emergency.

A.1.3.3.3 Occurrence reporting procedures

UAS, like all aircraft, are subject to accident iniggdtons and occurrence
reporting schemes. Mandatory or voluntary regiog should be carried out
using the reporting processes provided by the competent authorities. As a
minimum, the SOP should contain:

(a) reporting procedures in case of:
(1) damage to property;
(2) a collision with another aircraft; or

(3) aserious or fal injury (third parties and own personnel); and
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(b) documentation and data logging procedures: describe how records
and information are stored and made available, if reqdjréo the
accident investigation body, competent authority, and other
governmententities (e.g. police) as applicable.

A.1.3.4 Operational limits

This section should detail the specific operating limitations and conditions
appropriate to the proposed opet@n(s); for example, operating heights,
horizontal distances, weather conditionthe applicable flight performance
envelope, times of operations (day and/or night) and any limitations for
operating within the applicable class(es) of airspace, etc.

A.1.35 Emergency response plan (ERP)
The applicant should:

(@) define a response plafor use in the event of a loss of control of the
operation;

(b) describe the procedures to limit the escalating effects of a crash; and
(c) describe the procedures for usetime event of a loss of containment.
A.1.4 Remote crew training
A.1.4.1 General iformation

This section describes the processes and procedures that the UAS operator uses to
develop and maintain the necessary competence for the remote crew (i.e. any
person involved in the UAS operation).

A.1.4.2 Initial training and qualification

This gction describes the processes and procedures that the UAS operator uses to
ensure that the remote crew is suitably competent, and how the qualification of
the remote ¢ew is carried out.

A.1.4.3 Procedures for maintenance of currency

This section descrilsethe processes and procedures that the UAS operator uses to
ensure that the remote crew acquire and maintain the required currency to
execute the various types of daes.

A.1.4.4 Flight simulation training devices (FSTDs)
This section:

(@) describes the se of FSTDs for acquiring and maintaining the practical skills
of the remote pilots (if applicable); and

(b) describes the conditions and restrictions in connectiothwsich training (if
applicable).

A.1.4.5 Training programme

This section provides a eknce to the applicable training programme(s) for the
remote crew.

A2  Guidance for the collection and presentation of technical relevant information
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The aim of this aiion is to collect all the necessary technical information about the UAS and
its suppoting systems. This information needs to be sufficient to address the required
robustness levels of the mitigations and the OSOs of the SORA.

The list below is suggesteplidance for items which may be relevant for this assessment, but
the items may differdepending on the specific UAS utilised in this ConOps.

A.2.1 Reserved
A.2.2 UAS description
A.2.2.1Unmanned aircraft (UA) segment
A.2.2.1.1Airframe
This section sbuld include the following:

(@) A detailed description of the physical characteristitthe UA (mass,
centre-of-mass, dimensions, etc.), including photos, diagrams and
schematics, if appropriate to support the description of the UA.

(1) Dimensions: foriked-wing UA, the wingspan, fuselage length,
body diameter etc.; for a rotorcraft, theehgth, width and
height, propeller diameter, etc.;

(2) Mass: all the relevant masses such as the empty mass, MTOM,
etc.; and

(3) Centre of gravity: the centre of grayiaind limits if necessary.

(b) Materials: the main materials used and where they aredliisehe UA,
highlighting in particular any new materials (new metal alloys or
O2YLIRAaAAGSEaA0 2NJ O2YoAylAz2ya 27F
designs).

(c) Load limits: the capability of the airframe structure to withstand
expected flight load limits.

(d) Subsystems: any subystems such as a hydraulic system,
environmental control system, parachute, brakes, etc.

A.2.2.1.2UA performance characteristics
This section should include the following:

(a) the performance of the UA within the proposed fliganvelope,
specifically addressing at least the following items:

(1) Performance: the
()  maximum altitude;
(i)  maximum endurance;
(i)  maximum range;
(iv) maximum rate of climb;
(v) maximum rate of descent;
(vi) maximum bank angle; and

(vii) turn ratelimits.
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(b)

(2) Airspeeds: the
(i)  slowest speed attainable;
(i)  stall speed (if applicable);
(i)  nominal cruise speed;
(iv) max cruise speed; and
(v) neverexceed airspeed.

Any performance limitations due to environmental and
meteorological conditiog, specifically addressing the following items:

(1) wind speed limitations (headwind, crosswind, gusts);
(2) turbulence restrictions;

(3) rain, hail, snow, astesistance or sensitivities;

(4) the minimum visibility conditions, if applicable;

(5) outsideair temperature (OAT) limits; and

(6) in-flighticing:

()  whether the proposed operating environment includes
operations in icing conditions;

(i)  whether the system has an icing detection capability, and
if so, what indications, if any, the system piaes to the
remote pilot, and/or how the system responds;cn

(i) any icing protection capability of the UA, including any
test data that demonstrates the performance of the icing
protection system.

A.2.2.1.3Propulsion system

This section should indlie the following:

(@)

(b)

Principle

A description of the propsion system and its ability to provide
reliable and sufficient power to take off, climb, and maintain flight at
the expected mission altitudes.

Fuelpowered propulsion systems

(1) The type (maufacturer organisation and model) of engine that
is used,;

(20 How many engines are installed;
(3) The type and the capacity of fuel that is used;
(49 How the engine performance is monitored,;

(5) The status indicators, alerts (such as warning, caution and
advisory), messages that are provided to the remote pilot;
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(©)

(6)

(7)

(8)

(9)

(10

A description of the most critical propulsigalated failure
modes/conditions and their impact on the operation of the
system;

How the UA responds, and the safeguards that are in place to
mitigate the risk of a loss of engine power for each of the
following:

(i)  fuel starvation;
(i)  fuel contamination;

(i)  failed signal input from the remote pilot station (RPS);
and

(iv) engine controller failure;

The inflight restart capabilities othe engine, if applicable, and
if so, a description of thenanual and/or automatic features of
this capability;

The fuel system and how it allows for adequate control of the
fuel delivery to the engine, and provides for aircrew
determination of the @iel remaining. This includes a system
level diagranshowing the location of the system in the UA and
the fuel flow path; and

How the fuel system is designed in terms of safety (fire
detection and extinguishing, reduction of risk in case of impact,
leak prevention, etc.).

Electricpowered propulsiorsystems

(1)

(2)
3
(4)
(5)
(6)
(7)

(8)

(9)

A highlevel description of the electrical distribution
architecture, including items such as regulators, switches,
buses, and converters, as necessary;

The type of motor that is used;

The number of motors that are installed;

The maximum continuous power output of the motor in watts;
The maximum peak power output of the motor in watts;

The current range of the motor in amps;

Whether the propulsion system has a separagtectrical
source, and if not, how the power isanaged with respect to
the other systems of the UA;

A description of the electrical system and how it distributes
adequate power to meet the requirements of the receiving
systems. This should include yst&em level diagram showing
the electrical powe distribution throughout the UA,

How power is generated on board the UA (for example,
generators, alternators, batteries).
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(d)

(10)

(11)

(12)

(13)
(14)

(19

(16)

(17)

If a limited life power source such as batteries is used, the useful
life of the power source during normal and emergency
conditions, and how this was determined;

How information on the battery status and the remaining
battery capacity is provided to the remote pilot or the
watchdog system;

If available, a description dfie source(s) of backup power for
use in the gent of a loss of the primary power source. This
should include:

(i) the systems that are powered during backup power
operation;

(i) adescription of any automatic or manual load shedding;
and

(i)  how muchoperational time the backup power source
provides, including the assumptions used to make this
determination;

How the performance of the propulsion system is monitored;

The status indicators and alert (such as warning, caution and
advisory) mesgges that are provided to the remote pilot;

A description of the most critical propulsigalated failure
modes/conditions and their impact on system operation;

How the UA responds, and the safeguards that are in place to
mitigate the risk of goropulsion system loss for each of the
following:

()  Low battery charge;
(i) A failed signal input from the RPS; and
(i) A motor controller failure;

If the motor has irflight reset capabilities, a description of the
manual and/or automatic featws of this capability.

Other propulsion syems

A description of these systems to a level of detail equivalent to the
fuel and electrical propulsions sections above.

A.2.2.1.4Flight control surfaces and actuators

This section should include the foNmng:

(a)

(b)

(©)

A description of the design amgeration of the flight control surfaces
and servos/actuators, including a diagram showing the location of the
control surfaces and the servos/actuators;

A description of any potential failure modes and theresponding
mitigations;

How the systenmesponds to a servo/actuator failure; and
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(d) How the remotepilot or watchdog system is alerted of a
servo/actuator malfunction.

A.2.2.1.5Sensors

This section should describe the npayload sensor equipment dmoard
the UA and its role.

A.2.2.1.6Paylaads

This section should describe the payload equipment on board the UA,
including all the payload configurations that significantly change the weight
and balance, electrical loads, or flight dynamics.

A.2.3 UAS aatrol segment
This section should includke following:
A.2.3.1General

An overall system architecture diagram of the avionics architecture, including the
location of all air data sensors, antennas, radios, and navigation equipment. A
description of anyedundant systems, if available.

A.2.3.2Navigation
(a) How the UAS determines its location;
(b) How the UAS navigates to its intended destination;
(c) How the remote pilot responds to instructions from:
(1) air traffic control;
(2) UA observers or VOS €épplicable); and
(3) other crew membergif applicable);
(d) The procedures to test the altimeter navigation system (position, altitude);

(e) How the system identifies and responds to a loss of the primary means of
navigation;

(H A description of any lkup means of navigation; and

(g) How thesystem responds to a loss of the secondary means of navigation, if
available.

A.2.3.3Autopilot

(@) How the autopilot system was developed, and the industry or regulatory
standards that were used in the developmembcess.

(b) If the autopilot is aommercial offthe-shelf (COTS) product, the type/design
and the production organisation, with the criteria that were used in selecting
the COTS autopilot.

(c) The procedures used to install the autopilot and how itgectrinstallation
is verified, withreferences to any documents or procedures provided by the
YIydzFlI OGdzZNBNR& 2NBFYAalFdA2y | yRk2NJ
organisation.
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(d)

(e)

If the autopilot employs input limit parameters to keep the aircraft within
defined limits (structural, performate, flight envelope, etc.), a list of those
limits and a description of how these limits were defined and validated.

The type of testing and validation that was performed (softwiar¢he-loop
(SITL) and hardwadia-the-loop (HITL) simulations).

A.2.34 Flight control system

(@)

(b)

()

How the control surfaces (if any) respond to commands from the flight
control computer/autopilot.

A description of the flight modes (i.e. manual, artifigtdbility, automatic,
autonomots).

Flight control computer/autpilot:

(1) If there are any auxiliary controls, how the flight control computer
interfaces with the auxiliary controls, and how they are protected
against unintended activation.

(2) A description of the flight control coputer interfaces required to
determine the flight status and to issue appropriate commands.

(3) The operating system on which the flight controls are based.

A.2.3.5Remote pilot station (RPS)

(@)

(b)

()

(d)

(e)

(f)
(9)

(h)

A description or a diagram of the RPS configuration, imctudgcreen
captures of the controltation displays.

How accurately the remote pilot can determine the attitude, altitude (or
height) and position of the UA.

The accuracy of the transmission of critical parameters to other airspace
users/air traffc control (ATC).

The critical coomands that are safeguarded from inadvertent activation and

how that is achieved (for example, is there a tatep process to command
WagAGOK GKS Sy3aiayS 2FFQ0d ¢KS {AyRa 21
could enter to cause an undesirable outconfeor example, accidentally
KAGOAY3a GKS WAttt SyaiaySQ O2y(iNBf Ay 7

Any other programmes that run concurrently on the ground control
computer, and if there are any, the precautionary measures that are used to
ensure that flightcritical processig will not be adversely affected.

The provisions that are made against an RPS display or interfaeedock

The alerts (such as warning, caution and advisory) that the system provides
to the remote pilot (e.g. lv fuel or battery level, failure aritical systems,
or operation out of control).

A description of the means to provide power to the RPS, and redundancies,
if any.

A.2.3.6Detect and avoid (DAA) system

(a)

Aircraft conflict avoidance
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(1) A descriptim of the system/equipment that is #talled for
collaborative conflict avoidance (e.g. SSR, TCASBAEIARM, etc.).

(2) If the equipment is qualified, details of the detailed qualification to
the respective standard.

(3) If the equipment is not qualifek the criteria that were used in
sdecting the system.

(b)  Non-collaborative conflict avoidance:

A description of the equipment that is installed (e.g. vidiased, PSR data,
LIDAR, etc.).

(c) Obstacle conflict avoidance

A description of the system/eqoiment that is installed, if anypr obstacle
collision avoidance.

(d) Avoidance of adverse weather conditions

A description of the system/equipment that is installed, if any, for the
avoidance of adverse weather conditions.

(e) Standard

(1) If the equiprent is qualified, a list of thealailed qualification to the
respective standard.

(2) If the equipment is not qualified, the criteria that were used in
selecting the system.

() A description of any interface between the conflict avoidance system and
the flight control computer.

(g9) A description of the principles that govern the installed DAA system

(h) A description of the role of the remote pilot or any other remote crew in the
DAA system.

(i) A description of the known limitations of the DAA system.
A.2.4 Containment system

(@) A description of the principles of the system/equipment used to perform
containment functions for:

(1) avoidance of specific area(s) or volume(s); or
(2) confinementin a given area or volume.

(b) The system information and,applicable, supporting evidee that demonstrates
the reliability of the containment system.

A.2.5 Ground support equipment (GSE) segment

(a) A description of all the support equipment that is used on the ground, such as
launch or recovery systems, gents, and power supplies.

(b) A description of the standard equipment available, and the backup or emergency
equipment.

(c) A description of how the UAS is transported on the ground.
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A.2.6 Command and control (C2) link segment
(@) The standard(s) with wibh the system is compliant.

(b) A detailed diagram that shows the system architecture of the C2 link, including
informational or data flows and the performance of the subsystem, and values for
the data rates and latencies, if known.

(c) A description otthe control link(s) connectin the UA to the RPS and any other
ground systems or infrastructures, if applicable, specifically addressing the
following items:

(1) The spectrum that will be used for the control link and how the use of this
spectrum has beenoordinated. If approval ohte spectrum is not required,
the regulation that was used to authorise the frequency.

(2) The type of signal processing and/or link security (i.e. encryption) that is
employed.

(3) The datalink margin in terms of the overatidibandwidth at thanaximum
anticipated distance from the RPS, and how it was determined.

(4) Ifthere is a radio signal strength and/or health indicator or similar display to
the remote pilot, how the signal strength and health values were
determined, andthe threshold valus that represent a critically degraded
signal.

(5) If the system employs redundant and/or independent control links, how
different the design is, and the likely common failure modes.

(6) For satellite links, an estimate of the latenci@ssociated with usg the
satellite link for aircraft control and for air traffic control communications.

(7) The design characteristics that prevent or mitigate the loss of the datalink
due to the following:

(i)  RF or other interference;
(i)  flight beyond the communicatios range;
(i) antenna masking (during turns and/or at high attitude angles);
(iv) aloss of functionality of the RPS;
(v) aloss of functionality of the UA; and
(vi) atmospheric attenuation, including precipitation.

A.2.7 C2 linkdegradation

A desciption of the system functions in case of a C2 link degradation:

(a) Whether the C2 link degradation status is available and in what form (e.g.
degraded, critical, automatic messages).

(b) How the status of the C2 link degradation isnaanced to the remae pilot (e.qg.
visual, haptic, or sound).

A description of the associated contingency procedures.
(c) Other.
A.2.8 C2 link loss
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(@)
(b)
(€)

(d)

(e)

(f)

The conditions that could lead to a loss of the C2 link.
The measures in case of a loss of theid |

A descriptbn of the clear and distinct aural and visual alerts to the remote pilot for
any case of a lost link.

A description of the established lost link strategy presented in the UAS operating
manual, taking into account the emergency reegvcapability.

A description of how the geawareness or gefencing system is used in this case,
if available.

The lost link strategy, and, if incorporated, theaequisition process in order to
try to re-establish the link in a reasonably shome.

A.2.9. Safey features

(@)
(b)

(€)

A description of the single failure modes and their recovery mode(s), if any.

A description of the emergency recovery capability to prevent risks to-fiartes.
This typically consists of:

(1) a flight termination system (FTS)procedure or function that aims to
immediately end the flight; or

(2) an automatic recovery system (ARS) that is implemented through UAS crew
command or by the on board systems. This may include an automatic
pre-programmed course of actiorotreach a predined and unpopulated
forced landing area; or

(3) any combination of the above, or other methods.

The applicant should provide both a functional and physical diagram of the global
UA system with a clear depiction of its constituent comgots, and, whee
applicable, an indication of its peculiar features (e.g. independent power supplies,
redundancies, etc.)

ED Decision 2019/021/R

INTEGRITY AND ASSURANCE LEVELS FOR THE MITIGATIONS USED TO REDUCEGR{EINDHRRNSK

CLASS (GRC)

B.1 How to use Annex B

Thefollowing Table B provides the basic principles to consider when using SORA Annex B.

|| Principle description Additional information
=24 Annex B provides assessment criteria for the integrity (i.e. The identification of mitigations is the
safety gain) andassurance (i.e. method of proof) of the responsbility of the applicant.

FLILJX AOIydiQa LINRPLIR2ASR YAGAE:
are intended to reduce the intrinsic ground risk class (GR(
associated with a given operation.

72 Annex B does not cover the Lol of the competent authorit

#
¢KS [2f A& olFaSR 2y (KS Oz
GKS FLILX AOFyidQa loAtAGe ¢z

=1 A proposed mitigation may or may not have ssjive effed
in reducing the ground risk associated with a given operat
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#5

In the case where a mitigation is available but does not
reduce the risk on the ground, its level of integrity should |
O2yaARSNBR SldAgltSyid d2
To achieve a giverVel of intgrity/assurance, when more
than one criterion exists for that level of integrity/assuranc
all the applicable criteria need to be met.

Annex B intentionally uses ngurescriptive terms (e.g.
suitable, reasonably practicable) to providexibility toboth
the applicant and the competent authorities. This does no
constrain the applicant in proposing mitigations, nor the
competent authority in evaluating what is needed on a eas
by-case basis.

This annex in its entirety also appliessiagleperson
organisations.

Table B.1¢ Basic principles

B.2 M1 ¢ Strategic mitigations for ground risk
am YAGATIGA2ya | NB Wi NHugeSER hinber f febielatirisklof 8 Q A Y
the ground To assess the integrity levels of Mditigations, the following need to be
considered:
(a) the definition of the ground risk buffer and the resulting ground footprint; and
(b) the evaluation of the people at risk.
2 AGK GKS SEOSWIiAz2zYy 2F (GKS aLISOAghaagraph pthe 2 F |
generic criteria to assess the level of integrity (Table B.2) and level of assurance (Table B.3) of
the M1 type ground risk mitigations are provided in following paragraph (1).
(1) Generic criteria
Level of integrity
Low Medium High
The ground risk buffer takes into Same as
consideration: mediunt
A ground risk (a)improbablée single malfunctions or
buffer with at least | failures (including the projection of high
a 1:1 rulé or for energy parts sutas rotors and
Criterion #1 | rotary wing UA propellers) which would lead to an
(Definition | defined using a operation outside the operational
of the ballistic volume;
ML T ground risk | methodology (b) meteorological condions (e.g. wind);
Strategic buffer) approach (c)UAS latencies (e.g. latencies that
mitigations acceptable to the | affect the timely manoeuvrability of the
for ground compgtent LV . .
risk authority. (d) UA behawoqr when activating a
technical containment measure; and
(e) UA performance.
LIf the UA is
planned to operate | 2 For the purpose of this assessment, the term
at an altitude of WAYLINROIOEfSQ aK2dzZ R 0S A
Comments | 150m,theground | a W! vyt A1 St e G2 2a0dalif) bty
risk buffer should | which may occuseveral times when considering the
beaminimumof (G204t 2LISNIGA2ylf fAFS 2
150m.

Powered by EASA eRules

Page69 of 309 Jan 202:


http://easa.europa.eu/

BAEASA

Easy Access Rules for Unmanne
Aircraft Systems

Cover Regulation to Implementi
Regulation (EU) 2019/9.

Level of integrity

Low

Medium |

High

of assuranceTable 3 below).

3 The distinction between a medium and a high level o
robustness for this criterion is achieved through the le

chljaizléct?}r: area The applicant evaluates the area of
of operations b operations by use of authoritative
meapns of opsitey density data (e.g. data from the-§pace
inspections or data service provider) relevant ftine
a pro fiate proposed area and time of operation to
aggra?sals to justify substantiate a lower density of people ¢
Criterion #2 | lowering the L . . :
: . If the applicant claims a reduction, due
(Ewaluation | density of the . . Same as
. to a sheltered operational environment, :
of people at | people at risk (e.g. the applicant: medium.
risk) a residential area bp ;
during daytime (a)uses a UA of less than R§ and not
when some people flying above 174 knotsand
mav not b Fesepnt (b) demonstrates that although the
or gn induzrtJrial operaion is conducted in a populated
area at niaht time environment, it is reasonable to conside
for the sa?ne that most of the norAinvolved persons
reason) will be located within a buildirtg
“as per MITRE presentation given durit
the UAS Technical Analysis and
Applications Center (TAAC) conference
Hamc GAGE SR Wi { ¢
Comments | N/A Research Panel (SARP) 2016 TAAC | VA
' LJR |- BRA&3979
5 The consideration of this mitigation
may vary based othe local conditions.
Table B.2r Level of integrity assessment teria for ground risk of nortethered M1 mitigations
Level of assurance
Low Medium High

M1t
Strategic
mitigations
for ground
risk

The applicant
declares that

The applicant has supporting
evidence to claim that the required

The claimed level
of integrity is

Cme.”.o.n #1 the required level of integrity has been achieved| validated by a
(Definition of o . .
the ground level of This is typically done by means of | competent third
. integrity is testing, analysis, simulatién party.
risk buffer) ] . . : .
achieved. inspection, design review or througk
operational experience.
1 Supporting | 2When simulation is used, the
Comments evidence may valldlt_y of the_ targe_ted environment N/A
or may not be | used in the simulation needs to be
available. justified.
The applicant | Thedensity data used for the claim | Same as medium;
declares that | of risk reduction is an average however,the
Criterion #2 the required | density map for the date/time of the| density data used

(Evaluéion of
people at risk)

level of
integrity has
been
achieved.

operation from a static sourcing (e.g
census dta for night time ops).

In addition, for localised operations
(e.g. intracity delivery or

for the claim of
risk reduction is a
nearreal time
density map from
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Level of assurance

Low Medium High
infrastructure nspection), the a dynamic
applicant submits the proposed sourcing (e.g.
route/area of operation to the cellular user data)
applicable authority (e.g. city police| and applicale for
office of civil protection, the date/time of

infrastructure owner etc.) to verify | the operation.
the claim of a reduced number of
people at risk.

3 Supporting
evidence may
or may not be
available

Comments N/A N/A

Table B.3r Level of assurance assessment criteria for ground risk of-tethered M1 mitigations

(2) Specific criteria in case of use of a teth® reduce people at risk

When anapplicant wants to take credit for a tether to justify a reduction in the
number of people at risk:

(@) the tether needs to be considered part of the UAS and assessed based on
the criteria below, and

(b) potential hazardsreated by the tether itself shodlbe addressed through
the OSOs defined in Annex E.

The level of integrity criteria for a tethered mitigation is found in Table B.4. The
level of assurance for a tethered mitigation is found in Table B.5.

Level of integity

Low Medium High
Does not meet | (&) The length of the line is adequate t¢ Same as
it KS WY SR| contain the UA in the operational mediun?
level criteria volume and reducéhe number of

people at risk.
(b) The stength of the line i€ompatible

ggﬁﬁﬁ;ﬁl with the ultimate load$expected during
design) the operation.

(c) The strength of the attachment
points is compatible with the ultimate
loads expected during the operation.
(d) The tether cannot be cut by the

_Il\fllt; red rotating propellers.
ethe .e 1Ultimate loads are identified as the maximum loads to b
operation

expected in service, including all the possible nominal ar
failure scenarios multiplied by a 1.5 safety factor.

2The distinction between a medium and a high |efel
robustness fortiis criterion is achieved through the level ¢
assurance (Table B.5 below).

Comments | N/A

L Does not meet | The applicant has procedures to install Same as
Criterion #2 | = & A L . .. .
U KS WYSR| and periodically inspect the condition of mediun?
(Procedures) L
level criteria the tether.
3 The distinction between a medium and a high level of
Comments | N/A robustness for this criterion is achieved through the level

assurance (Table B.5 below).
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Table B.4t Level of integrity assessment criteria for ground risk tethdr®11 mitigations

Level ofassurance

Low

Medium

High

Does not meet the
WYSRAdzY Q
criteria

The applicant has supporting
evidence (including the
specifications of the tether
material) to clainthat the
required level ofntegrity is
achieved.

The claimed level of
integrity is validated
by EASA.

Cnterlo.n #1 (a) This is typically achieved
(Technical : .
: through testing or operational
design) 7
experience.
(b) Tests can be based on
simulations; however, the validity
of the target environment used in
the simulation needs to be
justified.
M1t Comments | N/A N/A N/A
Tethered Same as medium. In
: (a) Procedures do : e
operation : (a) Procedures are validated addition:
not require . . :
o . against standards considered (a)Flight tests
validation against :
) adequate by the competent performed to validate
either a standard . .
authority and/or in accordance | the procedures cover
or a means of : .
. with a means of compliance the complete fight
compliance :
L . acceptable to that authority. envelope or are
Criterion #2 | considered .
(b) Adequacy of the procedures i| proven to be
(Procedures)| adequate by the i .
competent proven thraugh: conservative.
be (1) dedicated flight tests; or (b) The procedures,
authority. . : . )
(2) simulation, provided the flight tests and
(b) The adguacy ; S . : .
simulation is proven valid for | simulations are
of the procedures . . .
. the intended purpose with validated by a
and checklists is o :
declared positive results. competent third
' party.
Comments | N/A N/A N/A

Table B.5t Level of assurance assessment criteria for ground risk tethereditigations

B.3 M2t Effects of ground impact are reduced

M2 mitigations are intended toeduce the effect of ground impaaince the control of the

operation is lost. This is done by reducing the effect of the UA impact dynamics (i.e. the area,

energy, inpulse, transér energy, etc.). One example would be the use of a parachute.

Level of integrity

Low/None Medium High
M2 T (@) Effecs of impact dynamics and Sang as medium. In
Effects of p'ost. |.mpact hazardsare . addtion:
UA impact - Does not | significantly reduced although it ca) .
dynamics Crlterlo'n #1 meetAthve be assumed that a fatality may still (a)Whgn appllcabl'e', the;
are (Te(_:hnlcal WYY SRA | occur. _ _ gctlvatlon of the mitigation
reduced design) Ie\_/el_ (b) When_ appllcz_;lble, in case of is automated. _
.9 criterion malfupctlpns, failures or any (b) The. effects of |m.pact
pe{ra;chute) combinations thereof that may leaq dynamics and post impact

to a @ash, the UAS contas all the | hazards are reduced to a
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elements required for the activatiol
of the mitigation.

(c)When applicable, any failure or
malfunction of the proposed
mitigation itself (e.g. inadvertent
activation) does not adversely
affect the safety of the operation.

level where it can be
reasonably assumed that ¢
fatality will not occu?.

1Examples opost impact hazards

2 The applicant retains the
discretion to implement an
additional manual
activation function.

3 Emerging research and

Comments | N/A include fires and the release of hig oS
energy parts. upcoming mQustry

standards will help
applicants to substantiate
compliance with this
integrity criterion.

g:?c”eodnufezs Any equipment used to reduce the effect of the UAVirrjpact dAynamics is inst

; . | and maintained in accordance with thel y dzF I O U dzZNBE NRa Ay

if applicable)

Comments / | # The distinction between a low, a medium and a high level of robustness fg

Notes criterion is achieved through the level of assurance (Table B.7 below).

Criterion #3 | Personnel responsible for the installation amé&intenance of theneasures

(Training, if | proposed to reduce the effect of the UA impact dynamics are identified and

applicable) | trained by the applicant.

Comments / | ® The distinction between a low, a medium and a high level of robustness fq

Notes criterion is achieved through the levelasfsurance (Table B.7 below).

Table B.6r Level of integrity assessment criteria for M2 mitigations

M2t
Effects of
UA impact
dynamics
are
reduced
(e.g.
parachute)

Level of assurance

Low/None

Medium

High

The applicant
declares that the
required level of

The applicant has supporting

evidence to claim that the
required level of integrity is

The claimed level of
integrity is validated by
EASA against a standar

Criterion #1 | integrity has been| achieved. This is typically considered adegate by
(Technical | achieved. done by means of testing, EASA and/or in
design) analysis, simulatiof accordance with means
inspection, design rewe or of compliance
through operational acceptable to EASA
experience. (when applicable).
2The use of industry standard
is encouraged when developir
1 : mitigations used to reduce the
Supporting .
evidence mawr effect of ground impact.
Comments P ¥ When simulation is used, the
may not be -
. validity of the targeted
available.

environment used in the
simulation needs to be

justified.
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(a) Procedures do| (a)Procedures are validad Same as medium. In
not require against standards considered addition: '
validation against | adequate by the competent (@)Fli hi tests
either a standard | authority and/or in accordance erforgme d to validate
or a means of with means of compliance b
. . the procedures cover
o compliance acceptable to that authority. .
Criterion #2 . the complete flight
considered (b) The adequacy of the
(Procedures, ; | envelope or are preen
) . adequate by the | procedures is proven through: .
if applicable) . : ] to be conservative.
competent (1) dedicated flight tests; or (b) The procedures
authority. (2) simulation, provided lhat . P '
. flight tests and
(b) The adequacy | the representativeness of thg simulations are
of the procedures| simulation means is proven validated by a
and checklists is for the intended purpose com etent)t/hird art
declared. with positive results. P party.
Comments | N/A N/A
(a) Training syllabus is
- Training is seff (a)'_l'ramlng syllabus is validated byg
Criterion #3 declared (with avdlable. competent third party.
(Training, if evidence (b) TheUASoperator provides | (b) Remote crew
applicable) available) competencybased, theoretical| competencies are
and practical training. verified by a competent
third party.
Comments | N/A N/A N/A

Table B7 - Level of assurance assessment criteria for M2 mitigations

B.4 M3t AnERPisin place, UAS operator validated and effective

An ERP should be defined by the applicant in the event of a loss of control of the operation (*).
These are emergencitisations where the operation is in an unrecoverable state and in which:

(@) the outcome of the situation relies highly on providence; or
(b) it could not be handled by a contingency procedure; or
(c) when there is a grave and imminent danger of fatalities

The RP proposed by an applicant is different from the emergency procedures. The ERP is
expected to cover:

1)
2
(*) Refer to theSORA semartimodel (Figure 1) in the main body.

a plan to limit the escalating effect of a crash (e.g. to notify first responders), and

the conditions to alert ATM.

Level of integrity
Low/None Medium High
No ERP is The ERP: Same as medium. In
M3 1 An : (a)is suitable for the situation;| addition, in case of a loss 0
L available, or the o : )
ERP isin (b) limits the escalating effectg control of the operation,
ERP does not cove . o : . .
place, (c)defines criteria to identify | the ERP is shown to
o the elements o S
UAS Criteria . o an emergency situation; significantly reduce the
identified to meet . . ) :
operator A (d)is practical to use; number of people at risk,
. aWYSRA dzy Q . .
validated 4 (e)clearly delineates the although it can be assumec
WYKAI KR f ) : i
and : . duties of remote crew that a fatality may still
. integrity
effective member(3. occur.
Comments| N/A N/A N/A
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Table B.8& Level ofintegrity assessment ciéria for M3 mitigations

Level of assurance
Low/None Medium High
(a) Procedures Same as medium. In addition
do _not_reqwre_ (2)The ERP is developed g (a)Th_e ERP and the _
validation against : effectiveness of the plan with
. standards considered L
either a standard respect to limiting the
adequate by the competent .
or ameans of . : number of people at risk are
. authority and/or in .
compliance : validated by a competent
. accordance with means of .
o consicered third party.
Criterion #1 complance acceptable to .
adequate by the : (b) The applicant has
(Procedures that authority. )
competent : : coordinated and agreed the
M3t . (b) The ERP is validated . : .
AN ERP ic authority. through a representative ERP with all third parties
. 7 (b) The adequacy . identified in the plan.
in place, tabletop exercisé X
of the . . (c) The representativeness of
UAS consistent with the ERP L
i procedures and training svilabus the tabletop exercise is
OpFéatO:j checklists is gsy ’ validated by a competent
valigate declared. third party.
and I .
offective The tablebp exercise may
Comments | N/A or may not involve all third | N/A
parties identified in the ERH
(a)An ERP training syllabug
Does not meet is available. Same as medium. In addition
Criterion #2 | -~ & ~ ~| (b)A record of the ERP competencies of the relevant
- UKS WYSR 7. .
(Training) level criterion training completed by the | staff are verified by a
relevant staf is established | competent third party.
and kept up to date.
Comments | N/A N/A N/A

Table B.9r Level of assurancassessment criteria for M3 mitigations

STRATEGIC MITIGATIONCOLLISION RISK ASSESSMENT

Cl1

Introduction T air risk strategic mitigations

ED Decision 2020/022/R

The target audience for Annex C is the UAS operator wishes to demonstrate to the
competert authority that the risk o mid-air collision in the operational volume is acceptably
safe, and to obtain, with concurrence from the ANSP, approval to operate in the particular
airspace.

More particularly, this Anne& covers the process of how the UAS operator justifies lowering
the initial assessment of the ARC.

The air risk model provides a holistic means to assess the risk of an encounter with manned
aircraft. This provides guidance to both the UAS operator amdctbmpetent authority on
determining whether an operation can lm®nducted in a safe manner. The model does not
provide answers to all the air risk challenges, and should not be used as a checklist. This
guidance provides the UAS operator with suitableigiion means and thereby reduces the

air risk to an acceptableVel. This guidance does not contain prescriptive requirements, but
rather a set of objectives at various levels of robustness.

C.2 Principles
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The SORA is only used to establisiméral ARC for an operational volume when the competent
authority has notalready established one. The initial ARC is a generalised qualitative
classification of the rate at which a UAS would encounter a manned aircraft in the operational
volume. A residal ARC is the classification after mitigations are applied. The UAS opetati
volume may have collision risk levels that differ from the generalised initial ARC level. If this is
assumed to be the case, this Annex provides a process to help the UASooerd the
competent authority work to lower the initial ARC through thepécation of strategic
mitigations.

C.3 Airrisk scope and assumptions

The scope of this air risk assessment is designed to help the UAS operator and the competent
authority in deermining the risk of a collision with manned aircraft which are operatedkeun

0KS WaLISOATAOQ OFGSI2NED® ¢KS a02LIS 2F GKS I AN
(@) the probability of UAS on UAS encounters; or

(b) risks due to wake turbulence, adverse weatheontrolled flight into terrain, returrio-
course functions, a lost linky an automatic response.

C.3.1 SORA qualitative vs quantitative approach

This air risk assessment is qualitative in nature. Where possible, this assessment will use
gquantitative data to back up and support the qualitative assumptions. The SORA
approachin general provides a balance between qualitative and quantitative approaches,
as well as between known prescriptive and rosditional methodologies.

C.3.2 SORA k$pace assumpbns

The SORA has usedsplce mitigations to a limited extent, becausespace is in the
early stages of development. Whensgace provides adequate mitigations to limit the
risk of UAS encounters with manned aircraft, a UAS operator can apply for, taid ob
credit for these mitigations, whether they are tactical or strategic.

C.3.3 SORA flight rules assumptions

¢C2RIFIe&xY 1 { FEAIAKG 2LISNIFGA2ya dzyRSNJ 6KS walLJ
IFR and VFR rules as written. Although IFR infrastrestaind mitigations are designed

for manned aircraft operations (e.g. minilnaafe altitudes, equipage requirements,
operational restrictions, etc.), it may be possible for a UAS to comply with the IFR
requirements. UAS operating at very low levels (e.g0fdAGL and below) may

technically comply with the IFR rules, but the IRfRastructure was not designed with

that airspace in mind; therefore, mitigations for this airspace would be derived, and

highly impractical and inefficient. When operating BVLOSAS cannot comply with

VFR.

Given the above, for the purposes of thiskiassessment, it is assumed that the
competent authority will address these shortcomings. All aircraft must adhere to specific
flight rules to mitigate the collision risk, in acdance with Regulation (EU) 1983/2012

(the standardised European rules tbie air (SERA) Regulation). The implementation of
procedures and guidelines appropriate to the airspace structure reduces the collision risk
for all aircraft. For instance, therare equipment requirements established for the

L A UAS operating under VLOS may be able to comply with VFR.

Commission Regulation (EU) No 923/2012 laying down the common rules of the air and opepatigisadns regarding services and
procedures in air navigation and amending Implemegtiegulation (EU) No 1035/2011 and Regulations (EC26%2007, (EC)
No 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010, OJ L 281, 13.10.2012, p.1.
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airspace requested and regements associated with dayight operations, pilot
training, airworthiness, lighting requirements, altimetry requirements, airspace
restrictions, altitude restrictions, etc. Theseles must still be addressed by the
competent authority.

The Member Statés responsible for defining the airspace structures in accordance with
Regulation (EU) 2017/373; in addition, as requirediiticle 150f the UAS Regulation,

the Member State will define the geographical zonesUW#S operators. The Member
State, when defining the airspace structure, considers the traffic type and complexity and
defines the airspace classes and services being provideccandamnce with the SERA.
This information, which can be published either ine tlaeronautical information
publication (AIP) or any other aeronautical publication, can be used by the UAS operator
to identify the initial air risk. The SORA air risk modetaskto assess the risks associated
with UAS operations in a particular volenof airspace, and a method to determine
whether those risks are within acceptable safety limits.

C.3.4 Regulatory requirements, safety requirements, and waivers

The SERARegllda 2y NXBIjdzANBEa Fff |ANONIFGE YIYyySR |
anda2 AR O2ffAdAz2ya 6AGKQ 20KSNJ YIFIYYSR | ANONI
OKSNBF2NB:Z AlG Ydad SyLxXze Fy FEGSNYylLrasS YSI
'y R | véhgHiwRI @ave to be defined in terms of safety and performance for the UAS
operation. When the risk of an encounter with manned aircraft is extremely low (i.e. in
atypical/segregated airspace), an alternate means of compliance may not be required.

For exkample, in areas where the manned airspace density is so low, (e.g. ingbeta

low-level operations in remote parts of Alaska or northern Sweden), the airspace safety
threshold could be met with no additional mitigation. UAS operators need to undetstan

that although the airspace may be technically safe to fly in from an dlisico risk

standpoint, it does not fulfil point SERA.3201 of the SEEJAIlation, or the ICAO Annex

HE {SOGA2y odn Q{SS YR ! @2ARQ NBI|dANBYSyYIs

To operate a UAS in manned a@sp, two requirements must be met:

(@) A safety requirement that ensures th#tte operation is safe to conduct in the
operational volume; and

(o) ! NBIdZANBYSyd F2NI O2YLXAFYOS 6AGK LRAYD
FYR | 92ARQ®

These requiremerst must be addressed to the competent authority through either:

(1) demonstraton of compliance with both requirements;

(2) demonstration of an alternate means of compliance with the requirements; or

(3) awaiver of the requirement(s) by the competent aathy.

The SORA provides a means to assess whether the air risks assodidied AS
operations is within acceptable limits.

C.3.5 SORA assumptions on threat aircraft

This air risk assessment does not consider the ability of the threat aircraft to remain well
clear from or to avoid collisions with the UAS in any part of the safetgssment.

C.3.6 SORA assumptions on peoptarrying UAS
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This air risk model does notmsider the notion of UAS carrying people, or urban mobility
operations. The model and the assessment criteria are limited to the risk of an encounter
with manned aircaft, i.e. an aircraft piloted by a human on board.

C.3.7 SORA assumptions on UAS lethglit

This air risk assessment assumes that a-amadollision between a UAS and manned
aircraft is catastrophic. Frangibility is not considered.

C.3.8 SORA assertion otactical mitigations

The SORA model makes no distinction between separation provisioncaltision
avoidance but treats them as one dependent system performing a continuous function,
whose goals and objectives change over time. This continuum startsawigmcounter
and progresses to a near mair collision objective as the pilot and/or thietect and
F@2AR adaeadsSy 2F GKS ! yS3z2GaAaldiSoav GKS S
YAGATIFGAZ2YQ dK2dz R GKSNBTF2NB tedl) sepaaticd2 y ¥ dza S
services referred to in ICAO Doc 9854.
C.4 General airfSORA mitigatioroverview

SORA classification of mitigations

¢KS { hw! Of FAaaATASE YAGAIFTGAZ2ya (G2 adAaid GKS
These mitigations are clsified as:

(a) strategic mitigations by the application of operational restrictions;

(b) strategic mitigations by the application of common structures and rules; and

(c) tactical mitigations.

Figure C.5 SORA air conflict mitigation process

C.5 Air risk strategic mitigation

Strategic mitigation consists of procedures and operational restrictions intended to reduce the
UAS encounter rates or the time of exposure, prior to take
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