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EASA en pocas palabras
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Estrategia Europea de Aviacion

» La Aviacion se enfrentaa importantesretos ...

Drone Operations Environmental
Concerns

Inter-Organisation | NENEED W
ECLTLCE ] Autonomous

Transport

» En Europa, la UE establecio en 2015 una nueva estrategia para abordarlos
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Estrategia Europea de Aviacion
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Los drones suponen un reto particular en Europa. No sélo porsu rapido
crecimiento en una region de 500+ millones de habitantes ...

... sino porque desde el reglamento base de 2002 se establecio dentro
del alcance del marco europeo sdlo los drones de mas de 150 Kg de
masa operativa y que no se emplearan en operaciones de Estado.

Pero las operaciones civiles de drones se han basado hasta hoy en
drones mas pequenos (<< 150 Kg) = Los Estados Miembros tuvieron
que regularlas a nivel nacional = ausencia de armonizacion europea

Para tener un mercado europeo se requiere un marco comun a nivel
europeo para las operaciones dedrones

La Estrategia Europea de Aviacion establecio la necesidad de un nuevo
regl. base que regulara las operaciones civiles de drones a nivel europeo
y lo hiciera bajo un nuevo concepto europeo regulatorio para drones.
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Concepto UE para la regulacion de drones

» EASA definid en su “Concept of Operation” y “Technical Opinion” (2015)
los principios del concepto normativo para las operaciones civiles de
drones:

» Centrado en las Operaciones
» Basado en el riesgo de las operaciones
» Requisitos proporcionales al riesgo

» Requisitos orientados a objetivos (“performance-based”) pero que
proporcionen certidumbre legal
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Concepto UE para la regulacién de drones

» Con esos principios se establecieron categorias de operaciones de

drones:
ABIERTA _CERTIFICADA
‘-':’: \

SPECIFIC
Low intrinsic risk Intrinsic risk as in manned
Authorisation by NAA Sugtien
LIMITATIONS : 25 ke; O peelE
Visual line of sight (VLOS), operation risk assessment
height <120m; system of (SORA)

EASA accepts application

zones - -
in its present remit

Optional concept of
approved operator with

CE MARKING allows for privilege
design requirements
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Concepto UE para la regulacion de drones

» Categoria ABIERTA (“Open”)

» Operacioén:
» No autonoma (piloto remoto)
VLOS (Visual Line of Sight) » VLOS (se permite observador)

» Max. altura de vuelo: 120 m
(sobre superficie)

» Dron:

» MTOM < 25 Kg (mas
restricciones segln subcategoria)

» Cumplimiento de ciertos
requisitos técnicos, sujetos a
“marcado CE”

» Limitaciones adicionales segun sub-
categorias operacionales:

» Al “vuelo sobre personas” con dron MTOM<900g

» A2 “vuelo cerca de personas con dron MTOM<4Kg

» A3 “vuelo lejos de personas” con dron MTOM<25Kg
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. Concepto UE para la regulacion de drones

» Categoria ABIERTA (“Open”)

Operation UAS
Remote pilot competency UAS :
Area of operation (minimum age + flexibility MTOM/ Main technical requirements Direct remote ID/| .oper.a 1
Subcategory (far from aerodromes, defined by MS) class Joule (1) (CE maridng] aeoawateness registration
maximum height 120 m)
Privately
built N/a
Consumer information,
Read consumer info <2508 | <19 m/s, height limit complement No no
Cco to Toy Directive OR <19 m/s,
Al You can fly over uninvolved people (not over helght I”T"t_; no sharp edges and
Fly over crowds) yaltage limit
people Consumer information, <19m/s,
kinetic energy,
e Consumer info <807 oF mechanical strength,
e online training C1 <900 g lost-link management,
¢ online test no sharp edges, selectable height
limit, noise, voltage limit, optional
lights for controllability.
e Consumer info ) ) Yes +
e online training Consum?r Infarmation, unique Serial
g mechanical strength, no sharp
A2 . . e online test - Number (SN) for
Fly close to You can fly at a safe distance from uninvolved sileclareseompleilon ofiself: o <dkg edges, Iost-llr.\k ma.na.gement, identification
HEele people practical training selectable height limit, low-speed
. 3 mode, noise, voltage limit, lights yes
¢ theoreFlcaI ket ih a;qentes for controllability or visibility.
recognised by the NAA
c1/c2 Consumer information, lost-link
You should fly: management, selectable height
e inan area where it is reasonably expected C3 limit, volta_g.e I|m|t,_ I.lgh.ts for
A3 that no uninvolved people will be exposed e Consumer info controllablilygeyisibilty: - -
Fly far from to danger e online training ca <25kg | Consumer information, if required by
people |e ata safe distance from areas used for e online test no automatic flight zone of
residential, industrial, commercial or ) operations e-id
recreational purposes Erivately N/a add-on module
built with unique SN
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Concepto UE para la regulacion de drones

» Flexibilidad para los Estados Miembro:

Los Estados Miembro pueden - —
definir zonas para: e
ey - . . Restricted zone
» Prohibir, requerir ciertas BN o e
condiciones o autorizacion Additional requirements:
e Geo- awareness
» Requerir cumplimiento con g
estandares ambientales « Product requirements
» Permitir el acceso sélo a b , SF1 A
ciertas clases de drones P s v

» Permitir el acceso a drones
con ciertas caracteristicas o
funciones, p.ej. Remote-ID o
Geo-awareness
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Concepto UE para la regulacion de drones

» Herramientas para las fuerzas del orden:

» Registros (bases de datos) interoperablesy en “tiempo real”:
» Operadores de drones >250g - ID de operador

» Drones con certificado de aeronavegavilidad

»Dron (>2509g) marcado e identificado con ID del operador

» Identificacion remota (Remote-ID) = transmision (broadcast)
desde el dron :

» ID del operador del dron (registro) y numero de serie Unico del dron
» Posicion del piloto remoto o punto de despegue del dron
» Posicidén actual del dron, altura de vuelo y marca de tiempo

» Direccion y velocidad del dron
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Concepto UE para la regulacion de drones

» Categoria ESPECIFICA (“Specific”)

» Herramientas de facilitacion:

» Metodologia SORA (AMC)
> Escenarios estandar (en reglamento)

» “Pre-analisis” de riesgo (AMC)

» Light UAS operator Certificate (LUC)

Privilegios del operador para la propia
autorizacion de operaciones

Ver Presentacion — Parte 2
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Concepto UE para la regulacion de drones

» Categoria ESPECIFICA (“Specific”)

Autorizacion

Realiza andlisis de riesgos
(safetyy otros)

7
RisK
Operador /
UAS

Solicitud de autorizacion
(a menos que tenga LUC)

Acuse de recibo
\ de declaracion

Autoridad 7
competente

nacional

Cumplimiento con \_>
Escenario Estandar Declaracion de
(STS) (si esta disponible) cumplimiento con STS
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Concepto UE para la regulacion de drones

» Categoria CERTIFICADA (“Certified”)

» Concepto y procesos analogos a los de aviacion tripulada:
» Operador certificado

» Dron (UAS) certificado y con equipamiento aprobado para
el espacio aéreo en el que ha de operar

» Tripulacion remota con licencia
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)’ Marco normativo y actividad regulatoria para drones

» Marco normativo europeo paraAviacion:

Regulations Structure

NUEVO

Each Part to each implementing regulation has its own Acceptable Means of Compliance and Guidance Material (AMC/GM). These AMC and
GM are amended along with the amendments of the regulations. These AMC/GM are so-called 'soft law’ (non-binding rules}), and put down in form of
EASA Decisions. A comprehensive explanation on AMC in form of questions and answers can be found on the FAQ section of the EASA website

Reg. 2018/1139

BASIC REGULATION

Furthermore, Certification Specifications are also related to the implementing regulations, respectively their parts. Like AMC/GM they are put down
as Decisions and are non-binding

REGULATIONS
Initial Additional Continuing Air Cri
Airworthiness airworthiness Airworthiness rrew
ANNEXES Spec
| Part-21 Part-26 Part-M Part-FCL
Conversion
Part-145 of national
I I licenses
Licenses of
1 Part-66 non-EU
states
Part-147 Part-MED
v
vV Part-T Part-CC
Vi Part-ARA
il Part-ORA
VI
FULL | i 1=l ¢
(EU) No 748/2012 of (EU) 2015/640 of (EU) No 1321/2014 on the, Regulation (EU) No
TITLES 0310812012 laying down 2310412015 on additional ! continuing airworthiness | 1178/2011 of 3
implementing rules for the ' airworthiness of aircraft and November 2011 laying

airworthiness and

specifications for a given

environmental certification of. type of operations and

aircraft and related products,| amending Regulation (EU)

parts and appliances, as well, No 965/2012

as for the certification of
design and production
organisations

20/02/2019

aeronautical products,
parts and appliances, and
on the approval of
organisations and
personnel involved in
these

down technical
requirements and
administrative
procedures related to
civil aviation aircrew
pursuant to Regulation
(EC) No 216/2008 of the
European Parliament

Air
Operations

DEF

Part-ARO

Part-ORO

Part-CAT

Part-SPA

Part-NCC

Part-NCO

Part-SPO

Commission Regula

(EU) No 965/2012 of
October 2012 laying
technical requirement
administrative proceduce
related to air operations
pursuant to Regulation (EC)

No 216/2008 of the European
Parliament and of the Council

Third country ANS ATM/ANS ATCO Airspace

operators common req. safety oversight Licensing usage req. SERA Pl
Part TCO GEN Part-ACAS R:!:e?RuJﬁt\r;e DEF
Part ART ATS PART-ADR AR
MET PART-ADR.OR
AlS PART-ADR.OPS
CNS

Paradrones: Nuevos reglamentos +
modificacion de algunos de los existentes

Paradrones: Reglamentos de otros marcos normativos
(acceso al Mercado, telecomunicaciones...) .

P -
common requirements
for the pravision of air
navigation services

L e
and administrative
procedures relating to air
traffic controllers’
licences and certificales
pursuant lo Regulation
(EC) No 216/2008

an uam manaysE s

air navigation services

i s
procedures for airborne
collision avoidance

[T s GUNS pruveum es

regarding services and related to aerodromes

procedures in air navigation pursuant to Regulation (EC)
No 216/2008 of the European
Parliament and of the Council

to air operations of
third country operators
pursuant ta Regulation (EC)
No 216/2008 of the European
Parliament and of the Council.




)’ Marco normativo y actividad regulatoria para drones

» Reglamento 2018/1139 (Nuevo Reglamento Base de Aviacion):

» Entroenvigorel 11 Sept. 2018 = e

» Cubretodas lasaeronavesno tripuladas(UA) para ———
operaciones civiles, con independenciade su rcLaNTOs
masa operativa; excepto: o £ e s e

» aeronaves ancladas con una MTOM < 1 kg (Anexo |)

» Cubredrones pilotadospor control remoto (RPAS),
autdonomosy opcionalmente pilotados (OPV)

» Requiereregistro de operadores de dronessi:

» en caso de impacto, el dron puede transmitira un ser
humano mas de 80 julios de energia cinética;

» el dron puede presentar riesgos para la privacidad, la
proteccion de datos de caracter personal, la seguridad
o el medio ambiente;

» El disefio del dron esta sujeto a certificacion, en cuyo
caso se requiere también el registro del dron.
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32018R1139
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)’ Marco normativo y actividad regulatoria para drones

» Reglamento 2018/1139 (Nuevo Reglamento Base de Aviacion):

» Competenciasde EASA = las mismas que para -
aviacion tripulada: S
» Certificacionesy declaraciones relativas a disefio p—
» Organizaciones en terceros paises o T,
» Autorizacién de operadores de terceros paises gi;ﬁ::}i'_::::-g_-
» Anexo IX sobre ‘requisitos esenciales para s T
aeronaves no tripuladas’, incluyendo: ey

» disefo, produccidon, mantenimientoy operacion

» desempefio medioambiental
» registroy marcado de aeronaves no tripuladasy

registrooperadores

17
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32018R1139

Marco normativo y actividad regulatoria para drones

» EASA establecié una tarea regulatoria (rulemaking task) para drones: RMT.0230

Subtask Subject  Proposal | _____Status_____

Open Category and Specific Category New Opinion published Feb-18

Ongoing

A AMCs to support Specific Category New Opinion planned 2019

(EU) No 965/2012 (OPS)
Part-ROC 'Remote operator certificate’
B Part-CAT Anxg;g /
Part-ARO
Part-ORO Q,\?)

(EU) No 1178/2011 (FCL) 6\'\\0) v 6\9
Part-RPL 'Remote pilot licence’ ] Sy &
C Part-ARA New / o 0&‘ : \(\’\’
Part-ORA N Q
Part-MED

Q¥
(EU) No 748/2012 (IAW) SR
(EU) No 1321/2014 (CAW)
D Part-21 Amend /
Part-M New
Part-66
Part-145

20/02/2019 18



https://www.easa.europa.eu/rulemaking-tasks/rmt0230

Marco normativo y actividad regulatoria para drones

» EASA establecié una tarea regulatoria (rulemaking task) para drones: RMT.0230

Subtask Subject  Proposal | _____Status_____

Ongoing
E (EU) No 923/2012 (SERA) Amend 1st Phase: NPA planned
2019. Opinion in 2020
3 Ongoing
E e New Opinion planned 2019
_ Ongoing
E Part-ACAS Amend TBC
_ Ongoing
E CS-ACNS Amend TBC
Ongoing
F CS-UAS New TBC
G CS-36 (Aircraft Noise) Amend STlEETE]
TBC
Ongoing
H Aerodromes Amend TBC
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https://www.easa.europa.eu/rulemaking-tasks/rmt0230

Marco normativo y actividad regulatoria para drones:

Normativa para la categoria ‘abierta’y ‘especifica’

» Las operaciones civiles con drones actuales entraran en las categorias
‘abierta’y ‘especifica’ 2 regulaciéon mas urgente ...

» ..y también con mas retos (actoresy productos no pertenecientes al
mundo de aviacidon) =2 necesidad de una consulta mas extensa e intensa

» “Prototype Regulation” + Workshop (2016) = consulta informal
» NPA 2017-05 - consulta formal (Mayo-Sept. 2017) + Workshop (Julio 2017)

» +3600 comentarios de +200 organizaciones e individuos
» Mayoria de comentarios sobre la categoria ‘abierta’ > o

Opmnn o #1/ 2018

» Opinion No. 01/2018 publicada en Feb. 2018, f.f'-
conteniendo borradores de: =

» Actos de ejecucion (implementing act) = registro y operaciones

» Actos delegados (delegated act) =2 requisitos (técnicos) de
mercado paradronesen cat. ‘abierta’y operadores en terceros el e
paises - R
» Borradoresde AMC/GM. —
https://www.easa.europa.eu/document-library/opinions/opinion-012018

20/02/2019
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https://www.easa.europa.eu/document-library/opinions/opinion-012018

*

*

w*
P 4 W

Marco normativo y actividad regulatoria para drones:
Normativa para la categoria ‘abierta’y ‘especifica’

» La CE, en base ala Opinion, prepara los reglamentos (actos delegados y de
ejecucion) en consulta con los Estados Miembros y otros afectados

Requiere votacion
de los Estados
Miembro - Feb’19

@

Adopcion

Implementing Act
on
operation and
registration

N EN

Entrada en
vigor

006 —— . S b 4 b

Delegated Act

on
technical Requiere consulta
requirements pero sin votacidn de
and TCO los Estados Miembro
™o S

Drones que acceden al
Mercado Europeo han de
tener marcado CE para
operar en cat. ‘Abierta’

MS establecen
zonas geograficas

20/02/2019

Registro y autorizacion
de operaciones en cat.

especifica

certificados, declaraciones
... hacionales al sist. EU

Conversion de

autorizaciones, Fin del periodo de

transicion
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Marco normativo y actividad regulatoria para drones:

Normativa para la categoria ‘abierta’y ‘especifica’

» Para apoyar laimplementacion de los actos de ejecuciony delegados
EASA esta trabajando en:

»

»

Desarrollo de medios aceptados de cumplimiento (AMC) y material guia

Publicacion de Opinidon sobre escenarios estandar y posterior participacion
para su inclusion en apéndice al reglamento (actos de ejecucion)

Desarrollo del repositorio de informacion
Apoyo y seguimiento del desarrollo de estandares

Apoyo (incluyendo formacion de las autoridades competentes) y seguimiento
de los Estados Miembro

Desarrollo de material para campafias de comunicaciony desarrollo de las
mismas

Armonizacion de formacion de operadores y tripulacion remota

20/02/2019 22



Marco normativo y actividad regulatoria para drones:

Normativa para la categoria ‘certificada’

» EASA esta preparando borradores para consultar a través de NPAs, que
incluira en una primera fase:

» Operaciones (OPS): Part ROC (Remote Operator Certificate)

» Tripulaciones remotas (FCL): Part RPL (Remote Pilot Licence)

» Reglas del Aire (SERA): Modificaciones iniciales a normative actual para
solventar problemas que puedan poner en riesgo el desarrollo de
operaciones con drones (se prevén modificaciones adicionales posteriores)

» Aeronavegabilidad: Modificaciones a normativas actuales (p.ej. Parte 21)

NPA Opinion Reglamentos
2019 2020 2021-22(TBC)
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){ Marco normativo y actividad regulatoria para drones:

~--"] Normativa para la categoria ‘certificada’

» En paralelo:

» Aeronavegabilidad:

» CS-UAS = A partir del document de JARUS
» ETSO/AMC para cubrir ciertos sistemasy equipos (p.ej. C2 Link, DAA ...)

» Sin embargo, la certificacion de tipo es posible actualmente auncon la
ausencia de Parte 21 modificada, CS-UAS ...
» Parte 21 actual (proceso)

» E.Y013-01 - Policy Statement Airworthiness Certification of Unmanned
Aircraft Systems (UAS)

» Certification Specifications (CS) para aviacion tripulada

» Special Conditions

20/02/2019 24




Marco normativo y actividad regulatoria para drones:

){ Normativa para la categoria ‘certificada’

» E.Y013-01 (Policy):

4. Procedure for UAS type-certification

6. Specific guidance in complying with Part-21 subpart B

7.  Guidance on Special Conditions
7.1  Emergency Recovery Capability
7.2  Command and Control Link

7.3  Level of Autonomy
7.4  Human Machine Interface s Dreas—
7.5  Control Station  Mreohos Comcmen st
7.6  Due to type of operation e
7.7 System Safety Assessment
8. Other Issues
8.1 Certificate of Airworthiness
8.2 Noise certificate
8.3 Permit to fly = = =
8.4 Continuing Airworthiness [— —— — -
8.5 'Detect & Avoid’ e - e
8.6 Security v ——— -
Appendix 1: Methodology for selecting the applicable airworthiness code(s) [ e -~ -

Appendix 2: Methodology for tailoring the selected airworthiness code(s)

https://www.easa.europa.eu/sites/default/files/dfu/E.Y013-01 %20UAS %20Policy.pdf
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https://www.easa.europa.eu/sites/default/files/dfu/E.Y013-01_ UAS_ Policy.pdf

){ Marco normativo y actividad regulatoria para drones:

~--"] Normativa para la categoria ‘certificada’

» Special Conditions:

» EASA ha publicado una serie de SCs (disponibles en la web):

» SC-RPAS.RPS-01 Remote Pilot Station

» SC-RPAS.FCFlight Control System

» SC-RPAS.ANC-01 RPAS Ancillary elements

» SC-RPAS.ERC.01 RPAS Emergency Recovery Capability

» SC-RPAS.CNS 01 Communication, Navigation and Surveillance

» SC-RPAS.HF.01 Human Factors

» SC-RPAS.C2.01 Command and Control

» SC-RPAS.101.01 Electronic Equipment Fault Detectionand Isolation
» SC-RPAS.1309.01 Equipment Systems and Installation

» Varios de estos SCs se estan revisando con la experiencia acumulada en
proyectos
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y Marco normativo y actividad regulatoria para drones:
---* ] Normativa para la categoria ‘certificada’

» Algunos proyectos de certificacion (RTC):

Ground Data |
Terminal F

@ AIRBUS

DEFENCE & SPACE
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Marco normativo y actividad regulatoria para drones:
U-Space

» EASAvya tenia prevista (RMT.0230) una tarea sobre ‘U-Space’

» La Declaracion de Amsterdam (Nov’18) incluye:

3. Timely delivery of the U-space regulatory framework

Recognised that the safe scaling-up of commercial drone operations relies on the provision of U-
space services and the automation, for example, of the flight authorisation process by competent
authorities.

Invited the|European Commission and EASA] with the support of the SESAR Joint Undertaking and
EUROCONTROL, and in close cooperation with Member States, to develop, as a matter of urgency,
an[institutional, regulatory and architectural framework for a competitive U-space services market]

Considered that this framework should enable competent authorities to set performance
requirements, including environmental objectives, needed to satisfy local airspace considerations
and establish an open system that lays the foundation for innovative U-space services.

» La CEy EASA han establecido un grupo de trabajo con la participacion de
expertos de varios Estados Miembro para elaborar un texto parala
Opinion de EASA planificada para 2019.
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)( Marco normativo y actividad regulatoria para drones:

U-Space

» Algunos conceptosiniciales, incluidos potenciales servicios para U-space,
aparecenya incluidos en el “Roadmap for the safe integration of drones
into all classes of airspace” addendum al European ATM Master Plan

SESAR .

European ATM Master Plan:
Roadmap for the safe integration of drones
into all classes of alrspace

2019 2021 2025

Mas informacion en posteriores
presentaciones durante este seminario
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https://www.sesarju.eu/sites/default/files/documents/reports/European ATM Master Plan Drone roadmap.pdf

Marco normativo y actividad regulatoria para drones:

Estandares

» Los estandaresson fundamentales para asegurar el cumplimiento con la
normativa, en particular de los medios técnicos (dronesy otros)

» Mas aun con un enfoque normativo basado en objetivos (performance
based) = los medios aceptables de cumplimiento (AMC) se basan en
estandares (incluyen la parte prescriptiva)

» EASA es miembro del European UAS
Standards Coordination Group (EUSCG)

» Establecidoen 2017, incluye instituciones europeas, Standard Developing Organisations
(SDOs) y otros miembros de la comunidad de drones (fabricantes, operadores ...)

Coordinador

| .EASA q BEFENCE 9 SESAR A-SQ_:§__TAN 4l e BB ENELES

IIIIIIIIIIIIIIII

Furogsan
Corrrmigsion

ETSI7{ Hha
W

World Class Standards EUROCAE
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Marco normativo y actividad regulatoria para drones:

Estandares

» ElEUSCGdesarrollael “rolling development plan” (RDP):

» ldentifica necesidadesy esfuerzos paralelos en las diferentes tareas de estandarizacion

» Especialmente centrado en estandares para cubrir los requisitos técnicos de la
categoria ‘abierta’ (actos delegados) y los de los ‘escenarios estandar’ de la categoria
‘especifica’

» Entre los estandares prioritarios para la categoria ‘abierta’ estan:
» ldentificacionremota (Direct Remote ID)
» Geo-awareness
» Sistemas limitadores de altura de vuelo

> ..

» Asimismo, EASA participay supervisa el trabajo de varias organizaciones
de estandarizacion como EUROCAE, ASTM ...
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j_ Otras actividades y cooperacion de EASA

» Ademas de la cooperacion general con la CE, Estados Miembroy
stakeholders, cabe destacar entre las actividades de EASA:

» Cooperacion con OACI y a la participacion en el RPAS Panel

» Participacion en JARUS (Joint Authorities for the rulemaking of Unmanned
Systems) liderando y participacion en los diferentes grupos de trabajo

» Cooperacion con EDA (European Defence Agency), EMSA (European Maritime
Safety Agency), FRONTEX (European Borders and Coast Guard Agency) y SJU
(SESAR Joint Undertaking)

» Cooperacion con EUROCONTROL

» Cooperacion con varias autoridades militares europeas de aeronavegabilidad

» Cooperacion con varias autoridades de aviacion internacionales, incluyendo
aguéllas de paises con acuerdos bilaterales como FAA, Transport Canada,
ANAC (Brasil)
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Gracias
Obrigado
Thank you

Merci

Your safety is our mission.

An agency of the European Union
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Aviation Partnership Project

Seminario sobre regulaciony seguridad de operaciones con drones
Parte 2: El marco normativo europeo para las operaciones civiles de drones
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Daniel COBO-VUILLEUMIER
EASA, RPAS Technologies Expert

20/02/2019, Lima (Peru)
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Y- Metodologia de analisis de riesgos: SORA

» Metodologiadesarrolladaen el marco de JARUS

Joint Authorities for Rulemaking of Unmanned Systems

CONOPS FCL

Jacquelyn Erinne, USA H Rodenburg, EASA
K Barker, SACAA

ORG, OPS
Everett Rochon, FAA
Ron van de Leijgraaf, NL

[ SAFETY AND RISK

Lorenzo Murzilli, Switzerland J \

AIRWORTHINESS
Markus Farner, Switzerland

COMMAND CONTROL & COMM
Daniel Cobo-Vuilleumier, EASA

DETECT & AVOID
Hans Bohlin, Sweden
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Y- Metodologia de analisis de riesgos: SORA

» Introduccion:

» El documento desarrollado por JARUS incluye: @ e
» Parte principal (cuerpo) con la metodologia

» Anexos que complementan la metodologia:

JAHLUE gusdelines on
Specific Opefations Hisk

- I B TR
Title gf;;',gn 4 {SORA) I
Annex A: ConOps
Guidelines on collecting and presenting system and operation information 1.0 U TR
for a specific UAS operation
Annex B: Integrity and assurance levels for the mitigations used to 10 —— eee
reduce the intrinsic Ground Risk Classes ) — s
Annex C: Strategic Mitigation Collision Risk Assessment 1.0 L
Annex D: Tactical Mitigations Collision Risk Assessment 1.0 R
Annex E: Integrity and assurance levels for the Operational Safety 1.0 http://iarus-rpas.org/content/jar-
Objectives (0SO) n doc-06-sora-package
Annex F: Supporting data for the Ground Risk Model preparation
. . R In
Annex G: Supporting data for the Air Risk Model o
. . . o In
Annex H: Unmanned Traffic Management (UTM) implications to SORA breparation
Annex I: Glossary 1.0
’ . . . In
Annex J: Guidance to Regulators, ANSPs, and Other Third Parties preparation
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http://jarus-rpas.org/content/jar-doc-06-sora-package

Metodologia de analisis de riesgos: SORA

» Introduccion:

» Metodologia concebida para operaciones en la categoria ‘Especifica’

» Aborda sélo el riesgo de seguridad operacional (safety), pero otros riesgos
también han de ser tenidos en cuenta en el analisis global del riesgo de |a
operacion (security, privacidad, ...)

» Excluye operaciones de drones con ocupantes (p.ej. UAM) = los potenciales
daios son a terceros:

» Lesiones mortales a terceras partes en tierra
» Lesiones a terceros en el aire (colision catastréfica con aeronave tripulada)

» Danos a infraestructuras criticas

» Considera el riesgo como la combinacion de la probabilidad de un suceso vy la
severidad del mismo
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Y- Metodologia de analisis de riesgos: SORA

» Introduccion:

» La metodologia considera un enfoque holistico y centrado en |a situacion
de riesgo / peligro (hazard) de pérdida de control de la operacion -
modelo de “pajarita” (bow tie)

PELIGRO

AMENAZAS DANOS

Problemas técnicos con el UAS Lesiones mortales aterceras
partes entierra[riesgo entierra]

Deterioro de sistemas externos
de apoyo a la operacion del UAS OPERACION
FUERA DE

CONTROL

Lesiones aterceros en el aire
(colision catastréfica con aeronave
tripulada) [riesgo aéreo]

Error Humano

Condiciones adversas parala Dafos a infraestructuras
operacion del UAS criticas [riesgo en tierra]
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z Metodologia de analisis de riesgos: SORA

» Introduccion: conceptosy terminologia

Operation in control Loss of control of the operation (*)
Normal Operation Abnormal Situation Emergency Situation
(undesired state) (unrecovered state)
Standard / Operational (Cotntmhgency procledu;ils Emergency procedures
Procedures return hame, manual con'ra, (land asap or activation of FTS, ...)

land on a pre-determined site ...)

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

Operational Volume

Area used to determine the intrinsic GRC
Flight Geography Contingency Volume Risk Buffer Adjacent areas

Area to which the operation needs to be technically contained

Area to consider to determine the ARC

Optional Risk

Buffer Adjacent airspace

Flight Geography Contingency Volume

Area to which the operation needs to be technically contained
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Metodologia de analisis de riesgos: SORA

» [ntroduccion: conceptosy terminologia

Ground Risk Model Air Risk Model

L |E
. . /
1 | S -— //
H ge] o
; o FllghtGezography o g i‘-; / Agjacent é
= 5 i = é % Airspace 4
g I §9 &
O =
§ o = 8 8
; Q bt
Adjacent Area o 9 ! o £ )
c c | C £
o} S i 9 m
© % Operational Volume = % 7
Ground ,_,EJ o Flight Geography + 3 Optional
Risk Contingency Volume Air Risk
Buffer , Buffer
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Metodologia de analisis de riesgos: SORA

» [ntroduccion: conceptosy terminologia

ROBUSTEZ = INTEGRIDAD + ASEGURAMIENTO

INTEGRIDAD = GANANCIA EN SEGURIDAD
Como de eficaz es la medida para mejorar la sequridad de la operacion?

ASEGURAMIENTO = PRUEBA
Hasta qué punto se prueba la ganancia de sequridad de esa medida?

20/02/2019

Low Medium High
Assurance Assurance Assurance
Low Integrity Low Low Low
robustness robustness robustness
Medium Integrity Low Medium Medium
robustness robustness robustness
High Integrity Low Medium High
robustness robustness robustness

LA ROBUSTEZ NO INDICA EL NIVEL DE

INVOLUCRAMIENTO DE LA AUTORIDAD COMPETENTE




Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

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

e

v

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

J Riesgoen tierra

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

(dafios a terceros entierra)

¥

NO

20/02/2019

Is GRC is lower or equal to 7?

v

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

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

(dafios a terceros enaire)

v

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

v

Step # 7: SAIL determination
As per section 2.5.1

Nivel de riesgo total

= =

v

Step #8: Identification of Operational Safety Objectives (OSO)

; Objetivos de seguridad de
As per section 2.5.2 and Annex E

' la operacion

v

Step #9: Adjacent area / airspace considerations
As per section 2.5.3 and Annex E

Consideraciones

adicionales

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

“Safety portfolio”

YES

operation

approval (with
associated
limitations)




Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en tierra (ground risk)

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

v

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

v

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

Is GRCis lower or equal to 77

YES
A 4

<— NO
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en tierra (ground risk)

Riesgo intrinseco en tierra = clasificacion segun poblacion en riesgo

Intrinsic UAS Ground Risk Class (GRC)

20/02/2019

. . o> .

Max UAS characteristics dimension 1m /;fp;prox 3m /1g$tprox 8 m /zzic)tprox 8 m é:f;;prox

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

Ft Lb) 25000 Ft Lb) | 800000 Ft Lb) | 800000 Ft Lb)

Operational scenarios

VLOS/BVLOS over controlled ground area 1 2 3 4
VLOS in sparsely populated environment 2 3 4 5
BVLOS in sparsely populated environment 3 4 5 6
VLOS in populated environment 4 5 6 8
BVLOS in populated environment 5 6 8 10
VLOS over gathering of people 7
BVLOS over gathering of people 8




Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en tierra (ground risk)

GRC final = mitigaciones al riesgo inicial

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

a This mitigation is meant as a means to reduce the number of people at risk.
b This mitigation is meant as a means to reduce the energy absorbed by the people of the ground upon impact.

GRC final = GRC inicial (intrinseco) + Mitigaciones al GRC (M1/M2/M3)
Si GRC final > 7 = SORA no es aplicable (abordar en cat. ‘certificada’)

Anexo B proporciona criterios para evaluar la robustez de M1/M2/M3
20/02/2019
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Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en aire (air risk)

Is GRCis lower or equal to 7?

YES
4

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

v

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

v

Step #6: TMPR and Robustness Levels
As per section 2.4.4 and Annex D
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Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

Reason mitigation model
(Swiss Cheese)

Drone
Unmitigated N

Collision Risk Strategic }
Conflict Q
Management o)

Strategic
Mitigations

v

N

Tactical
Mitigations U

Target Level of Safety
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

Strategic Mitigations are applied
prior to takeoff and do not require
a mitigating feedback loop

Tactical Mitigation are applied after
takeoff and require a mitigating
feedback loop

Separation
Provision

ICAO 9854
defined

Collision
Avoidance

mitigations

Strategic Mitigations which are
outside operator control and
require participation by all
operators within the airspace

L7

/7

Strategic Mitigations
which are under
operator control

0\

Tactical Mitigation
to stay outside a
separation criteria

/7

Tactical
Mitigation to

avoid a collision

WA

v

Tactical SORA defined
" . conflict
Mitigations mitigations
B P A 4

Reduces the
Intermediate ARC
to the Final ARC

Reduces the
Initial ARC to the
Intermediate ARC

Initial
ARC

o |

Covers Residual Risk
not covered by
Strategic Mitigation

Ny SORA Air-Conflict Mitigation Process

—
\
,.)/}
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

Air Risk Class (ARC) = 4 clases
de riesgo en aire creciente:

» ARC-a (espacio aéreo “atipico”) “5* —

- riesgo despreciable =2 No
requiere mitigaciones (*)

» ARC-b = riesgo “bajo”

» ARC-c = riesgo “medio”

oPs.
=500 ft. AGL but
< FLBOO

» ARC-d - riesgo “alto”

OP5< 500 ft AGL

(*) ARC-a se asocia a una porcion de espacio aéreodonde el riesgo
de colisiéon entre un dron y una aeronave tripulada es aceptable sin
necesidad de considerar ninguna mitigacién adicional

20/02/2019
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

Strategic Mitigations are applied Tactical Mitigation are applied after
prior to takeoff and do not require takeoff and require a mitigating
a mitigating feedback loop feedback loop

'Cﬁgfjf 4 Separation Collision
mitigations Provision Avoidance

Strategic Mitigations which are

Strategic Mitigations outside operator control and Tactical Mitigation Tactical
which are under AT partici ation by all to stay outside a Mitigation to
operator control a (I oy separation criteria avoid a collision
{ l operators within the airspace w a
\ &
Tactical SORA defined
ol o conflict
Mitigations mitigations

_~1 OPCIONAL

Initial Reduces the Reduces the
nitia Initial ARC to the Intermediate ARC

bt Intermediate ARC to the Final ARC

-

Covers Residual Risk
not covered by
Strategic Mitigation

SORA Air-Conflict Mitj
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Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

» Mitigaciones estratégicas mediante restricciones operacionales:

v Restricciones dentro de ciertos limites o volumenes del espacio aéreo
v Restricciones temporales (p.ej. operacion nocturna, etc.)
v Restricciones del tiempo de vuelo (tiempo de exposicion)

» Mitigaciones estratégicas mediante “estructuracion” y reglas:

v Reglas de vuelo comunes (por ejemplo, reglas de vuelo, derecho de
paso, coordinacionimplicita, visibilidad, etc.)

v Estructuracomun del espacio aéreo (por ejemplo, aerovias o pasillos,
procedimientos, etc.)
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. Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

» Anexo C proporciona criterios para evaluar las mitigaciones estratégicas
-> obtencién del ARC final

Ejemplo: Extracto de criterios para reduccion del ARC con

Operational Environment, AEC and ARC.

Operations in; ;ﬂtia!fe;:rahsed Corresponding AEC | Initial ARC m |t|ga ciones por restricciones o pera cionales
ensity Rating
Airport/Heliport Environment - " - " =
OPS in Airport/Heliport The density rating of manned aircraft, assessed on a scale of 1 to 5, with 1 representing a very low
AEC1 ) Y
Environment in Class B, Cor 5 ARC-d . . . .
D airspace density and 5 representing a very high density.
QOPS in Airport/Heliport Column A B c D
Environment in Class E 3 AECE ARC-c
airspace or in Class F or @ _ Initial Generalised If the local density can | New Lowered
Operations above 500 feet AGL but below Flight level 600 ) i L )
OPS >500ft AGL but <FL600 AEC Density Rating for | Initial ARC | be demonstrated to (Residual) ARC
i de-S Veil . L
Traneanar Niandatory 5 AEC2 ARG the environment. be similar to;
Zone {TMZ) . _
OPS >500ft AGL but <FLE00 5 AEC3 ARC-d AEC 1 Or’ 5 ARC_d 4 or 3 ARC ¢
in controlled airspace AEC 2 2or 1N0tE 1 ARC_b
OPS >500ft AGL but <FL600 AEC 3 3 2 ARC
in uncontrolled airspace 3 AEC4 ARC-C or -C
over Urban Area 4 ARCd Note 1
OPS >500ft AGL but <FL&00 1 ARC-b
in uncontrolled airspace 2 AECS ARC-c Note 1
e Are AEC4 3 ARC-c 1 ARC-b
Operations be\aw 500 ft AGL AECS 2 ARC-c 1 Note 1 ARC_b
OPS <500ft AGL in a Mode-
S Veil or Transponder 3 AEC7 ARC-c AEC 6 or, ARC-b
Mandatory Zone (TMZ)
09 <500ftAGL AEC7 or; 3 ARC-c Ahote
controlled airspace 3 AECSE ARC-c AEC 8
OPS <500ft AGL in
ﬂn;ont;ol\ed airspace over 2 AEC9 ARC-¢ AECS9 2 ARC-c q Note ARC-b
roan Area
OPS <500ft AGL in Note 1: The reference environment for assessing density is AEC 10 (OPS <500ft AGL over rural
uncontrolled airspace over 1 AEC 10 ARC-b Greas}
Rural Area -
gg:'j;i‘;"ozabwe F"gh“e“e" £00 - I — I P AEC10 and AEC 11 are not included in this table as any ARC reduction would result in ARC-a. An
Operations in Atypical or Segregated Airspace operator claiming reduction to ARC-a must demonstrate that all requirements defining Atypical or
OPS in Atypical/S ted . .
Airopace | et 1 AEC12 ‘ ARC-2 Segregated Airspace of Annex G, section 3.20(d) have been met.
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Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

» Los proveedores de servicios de navegacion aérea (ANSP) juegan un
importante papel en |la determinacion y aplicacion de mitigaciones
estratégicas.

» La interaccion del operador de drones / solicitante con el ANSP
(ademads de con la autoridad de aviacidon) debe entenderse implicita
en el proceso SORA.
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

Strategic Mitigations are applied Tactical Mitigation are applied after
prior to takeoff and do not require takeoff and require a mitigating
a mitigating feedback loop feedback loop

'Cﬁgfjf 4 Separation Collision
mitigations Provision Avoidance

Strategic Mitigations which are

Strategic Mitigations outside operator control and Tactical Mitigation Tactical
which are under AT partici ation by all to stay outside a Mitigation to
operator control a (I oy separation criteria avoid a collision
{ l operators within the airspace w a
\ &
Tactical SORA defined
ol o conflict
Mitigations mitigations

Covers Residual Risk
not covered by
Strategic Mitigation

( Initial Reduces the Reduces the
nitia Initial ARC to the Intermediate ARC

bt Intermediate ARC to the Final ARC

\_ SORA Air-Conflict Mitigation Pro
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Y- Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

» Anexo D proporciona criterios para evaluar las mitigaciones tacticas

Ejemplo: Extracto de criterios para TMPR segun niveles de robustez y seguin
funcién —detectar (abajo), decidir, comandar, ejecutar, feedback loop

Final ARC Tactical Mitigation TMPR Level of
Performance Req Robust
(TMPR)
ARC-d High High
ARC-c Medium Medium
ARC-b Low Low
ARC-a No requirement No requirement

20/02/2019

Function

Tactical Mitigation Performance Requirements (TMPR)

Detect’

No Requirement

No Requirement

TMPR Level

Low
(ARC-b)

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

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

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

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

» Use Low Cost ADS-B In /UAT/FLARM3/Pi|0t
Aware® aircraft trackers

* Use of UTM Dynamic Geofencing“

* Monitoring aeronautical radio communication
(i.e. use of a scanner)°®

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

* Ground based DAA /RADAR

« FLARM */®

« Pilot Aware *
« ADS-B In/ UAT In Receiver®
* ATC Separation Services’

/6

« UTM Surveillance Service*

* UTM Early Conflict Detection and Resolution
Service”

* Active communication with ATC and other
airspace users’.

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

High
(ARC-d)

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




. Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Determinacion del riesgo en el aire (air risk)

» Anexo D proporciona criterios para evaluar las mitigaciones tacticas

Ejemplo: Extracto de criterios de integridad y aseguramiento de TMPR segun niveles de robustez

Tactical Mitigation
Integrity

LEVEL of INTEGRITY

TMPR: N/A
(ARC-a)

TMPR: Low
(ARC-b)

TMPR: Medium
(ARC-c)

TMPR

Criteria

Allowable loss of
function and
performance of the
Tactical Mitigation

Flight Hours
(1E-2 Loss/FH)

System: < 1 per 100| System: < 1 per 100

Allowable loss of
function and
performance of the
Tactical Mitigation

Flight Hours
(1E-2 Loss/FH)

Allowable loss of
function and

performance of the

Tactical Mitigation
System: < 1 per
1,000 Flight Hours
(1E-3 Loss/FH)

Allowable |oss of
function and
performance of the
Tactical Mitigation
System: < 1 per
100,000 Flight
Hours
(1E-5 Loss/FH)

Robustness
of Tactical
Mitigation

Systems

Comments /
Notes

The requirement is
considered to be
met by
commercially
available products.
No quantitative
analysis is required.

The requirement is
considered to be
met by
commercially
available products.
No quantitative
analysis is required.

This rate is
commensurate with
a probable failure
condition. These
faflure conditions
are anticipated to
occur one or more
times during the
entire operational

life of each aircraft.

A quantitative
analysis is required.

Tactical Mitiati LEVEL of ASSURANCE
a ::sur;rll?:e fon TMPR: N/A TMPR: Low TMPR: Medium
(ARC-a) (ARC-b) (ARC=c)
. The evidence that
The operator is .
. The operator the tactical
declaring that the ) . e
X e provides evidence | mitigation system
Tactical Mitigation . e .
that the tactical will mitigate the risk
System and L - .
o No Assurance . mitigation system of collisions with
TMPR Criteria X procedures will P . .
Required. ”» . will mitigate the risk | manned aircraft to
mitigate the risk of s .
L ¥ of collisions with | an acceptable level
collisions with . . i
X manned aircraft to is verified by a
manned aircraft to .
an acceptable level.| competent third
an acceptable level.
party.
Robustness
of Tactical | Comments /
Mitigation Notes
Systems
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» Introduccidn: proceso (pasos)

Metodologia de analisis de riesgos: SORA

» Determinacion del SAIL (Specific Assurance and Integrity Level)

» SAIL es una indicacion del nivel de confianza de que |a operacidn

permanecera bajo control

» SAIL se obtiene a partir del GRC y ARC finales

» 6 niveles SAIL

» Operational Safety Objectives (OSOs)

» Son las “barreras” para frenar las “amenazas” que
pueden conducira la pérdida de control de la
operacion (peligro/hazard)

» SAIL determina el nivel de robustez necesario para
cada OSO: O (opcional), L (bajo), M (medio) o H (alto)

20/02/2019

SAIL Determination

Residual ARC

Final a|b|c|d
GRC

<2 | Il v | VI
3 | Il v | VI
4 ]| m | v | v
5 v | IV | IV VI
6 \' v vV | VI
7 vi | VI | VI | VI
>7 Category C operation




. Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Operational Safety Objectives (OSOs) y robustez requerida segun SAIL

ewinamern | e
line with Annex E) I ITr 111 1iv. v Vi
I Technical issue with the UAS

Ensure the operator is competent and/or proven

UAS manufactured by competent and/or proven entity
UAS maintained by competent and/or proven entity

UAS developed to authority recognized design standards
UAS is designed considering system safety and reliability

0SO0#06 C3link performance is appropriate for the operation
0SO0#07 Inspection of the UAS (product inspection) to ensure consistency to the ConOps

Operational procedures are defined, validated and adhered to

Remote crew trained and current and able to control the abnormal situation

Safe recovery from technical issue

_ Deterioration of external systems supporting UAS operation

M Procedures are in-place to handle the deterioration of external systems supporting UAS operation
M The UAS is designed to manage the deterioration of external systems supporting UAS operation L
Emm_ External services supporting UAS operations are adequate to the operation

B Human Error

Operational procedures are defined, validated and adhered to
m_ Remote crew trained and current and able to control the abnormal situation
Multi crew coordination

M Remote crew is fit to operate

Automatic protection of the flight envelope from Human Error

Safe recovery from Human Error

0S0#20 A Human Factors evaluation has been performed and the HMI found appropriate for the mission

_ Adverse operating conditions

M Operational procedures are defined, validated and adhered to
M The remote crew is trained to identify critical environmental conditions and to avoid them

M Environmental conditions for safe operations defined, measurable and adhered to
10S0#24 UAS designed and qualified for adverse environmental conditions
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. Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Operational Safety Objectives (OSOs) y robustez requerida segun SAIL

» Anexo E proporciona criterios para evaluar la robustez (integridady
aseguramiento) de los OSOs

HUMAN ERROR LEVEL of INTEGRITY : Ejemplo: Extracto para el OSO#17 —
Low Medium High
Same 28 Low. In addlon @ esting Tripulacionremota en condiciones

times for the remote crew are Same as Medium. In addition:

- . . N N L4
The applicant has a policy defining how ST [y 7 ezt 2 s The remote crew is medically fit, a d ecua d as p ara | ao p eracion

the remote crew can declare

Criteria —— « A Fatigue Risk Management.

el . themselves fit to operate before e i i .Dperaﬂon System (FRMS) is in place to
Remote crew is . X + The operator defines Jati
fit to operate conducting any operation. TR FReETEE T manage any escalation in

thq ¥ F’Ft’ P! o th duty/light duty times.

e remote crew to operate the
UAS. P LEVEL of ASSURANCE
Medium High
Comments N/A N/A N/A 0

Same as Low. In addition:

» Remote crew duty, flight duty and Same as Medium. In addition:

the resting times policy is + Medical standards considered
: documented. adequate by the competent
* :—ehn‘:oagltr};\tg g : gg?e';?c:;;:elv & || Remote crew duty cycles are authority and/or means of
fit to operate (before an operation) logged and cover at minimum: comphance acceptable to that
is documented o when the remote crew authority? are establlshed_ and a
Criteria : - . member's duty day competent third party verifies the
* tThe remolebcrfw declaratlon B f'.t commences, remote crew is medically fit.
0S80 #17 boaggg rca):‘ep(one::; rc?e?i:;)dpeb;aﬂf en) ' o when the remote crew + Acompetent third party validates
Remote crew is applicant members are free from the duty/flight duty times.
fit to operate ’ duties, - « IfaFRMS is used, it is validated
o resting times within the and monitored by a competent
duty cycle. third party.

+ There is evidence that the remote
crew is fit to operate the UAS.

i National Aviation Authorities (NAAs)
may define the standards and/or the
means of compliance they consider
Comments NA N/A adequate. The SORA Annex E will be
updated at a later point in time with a
list of adequate standards based on
the feedback provided by the NAAs.
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Metodologia de analisis de riesgos: SORA

» Introduccidn: proceso (pasos)

» Safety Portfolio

SORA es un proceso iterativo en el operador ha de adaptar CONOPS para que
las operaciones planificadas cuenten con unas medidas de seguridad
adecuadas > safety portfolio:

» Mitigaciones para reducir el GRCintrinseco (riesgo en tierra)
» Mitigaciones estratégicas para reducir el ARC inicial (riesgo aéreo)
» Mitigaciones tacticas para el ARC final (riesgo aéreo)

» Operational Safety Objectives (riesgo en tierra y aéreo)
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z Escenarios estandar y AMC con pre-analisis

» Teniendoencuenta que:

» El proceso de andlisis de riesgo puede no ser sencillo en muchos casos
(operadoresno familiarizados, elementosdificilesde determinar...)

» Se espera un elevado numero de operaciones en la categoria ‘especifica’y, en
principio, requieren autorizacion por parte de la autoridad competente

» Hay muchas operaciones que comparten caracteristicas comunes y que
pueden estar sujetas a limitacionesy requisitos comunes

» Se concibieron ‘escenarios estandar (STS)’ y ‘pre-analisis’ como ayudas:

Limitaciones y Requisitos Si, detallados Si, genéricos
Requiere anadlisis de safety No Si. Analisis genérico

(SORA) por el solicitante (ya realizado para obtener el STS) Reqguiere analisi Il
Riesgo intrinseco de las

. Bajo (inicialmente) Medio/Alto (inicialmente)
operaciones
Régimen de autorizacion Declaracion del operador Autorizacion operacional
Parte del reglamento: apéndice a Medios aceptados de

Categoria normativa

actos de ejecucion cumplimento - AMC
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)’ Escenarios estandar y AMC con pre-analisis

» Escenariosestandar:

» EASA inicid consultacon Estados Miembroy representantesde la comunidad de
dronesy organizé un workshop en Julio 2018 para discutirunas primeras ideas

» Tras analizarlas operacionesactualesy consultar prioridadescon Estados
Miembro se decidié comenzarpor 2 STS iniciales para cubrir:

+VLOS sobre areas pobladas (p.ej. ciudades) vBVLOS (EVLOS) sobre areas escasamente pobladas
vArea controlada en tierra (no terceras partes) vArea controlada en tierra (no terceras partes)
vDron con KE<34klJ (limitado a 10Kg?) vDron con KE<34kJ (limitado a 25Kg?)

vAltura max. vuelo < 150 m (limitaciones adicionales) vAltura max. vuelo < 150 m (limitaciones adicionales)
vEspacio aéreo controlado (p.ej. CTR) vEspacio aéreo controlado (p.ej. CTR)

vFuera de entorno aeroportuario vFuera de entorno aeroportuario
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. Escenarios estandar y AMC con pre-analisis

» Escenariosestandar:

Ejemplo de tabla (plantilla) para STS

20/02/2019

STS Characterisation and Provisions

1. Operational characterisation (scope and limitations)

Level of human intervention

Range limit from remote flight crew

Overflown areas

UA limitations

Flight height limit

Airspace

Others

2. Operational risk classification (SORA)

Final Ground Risk Class (GRC)

3. Operational mitigations

Operation volume

1

| g =
Final Air Risk Zax 5 (A2 | - SAIL
) @_L

-
Ground risk 2 Sy
Air risk _ & )
Others \ A W
4. Operator provisions )

Operator competency

UAS operations )N

UAS maintenance 4

External services

5. Training provisions

Remote crew

Maintenance staff

6. Technical provisions

General

Human machine Interface

Communications (C3)

Ground impact mitigation (M2)

Tactical air risk mitigation

Containment

Other
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Escenarios estandar y AMC con pre-analisis

» AMC con pre-analisis:

» AMC para facilitar el proceso de autorizacion de operaciones mas frecuentes
» Similara los STS pero mas genéricos (operacionessujetasa autorizacion)

» Los primeros “pre-analisis” se basaran en los escenarios que esta preparando
JARUS, analogosa los STS pero menos restringidos
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Your safety is our mission.

An agency of the European Union



