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et Notice of Proposed Amendment 2022-06

in accordance with Article 6 of MB Decision No 1-2022

Introduction of a regulatory framework for the operation of drones

Enabling innovative air mobility with manned VTOL-capable aircraft, the
initial airworthiness of unmanned aircraft systems subject to certification,
and the continuing airworthiness of those unmanned aircraft systems

operated in the ‘specific’ category

RMT.0230 — SuBTASK C
EXECUTIVE SUMMARY

This Notice of Proposed Amendment (NPA) puts forward the establishment of a comprehensive regulatory
framework to address new operational and mobility concepts that are based on innovative technologies, like
unmanned aircraft systems (UAS) and aircraft with vertical take-off and landing (VTOL) capability, and foster and
promote their acceptance and adoption by European citizens.

This NPA proposes amendments to existing EU aviation regulations and the creation of new ones to address:

the initial airworthiness of UAS subject to certification in accordance with Article 40 of Commission Delegated
Regulation (EU) 2019/945;

the continuing airworthiness of UAS subject to certification and operated in the ‘specific’ category; and

the operational requirements applicable to manned VTOL-capable aircraft.

The specific objectives of the proposed amendments are to:

ensure a high and uniform level of safety for UAS subject to certification and operated in the ‘specific’ category
and for operations with manned VTOL-capable aircraft;

enable operators to safely operate manned VTOL-capable aircraft in the single European sky;
create the conditions for the safe operation of UAS and of manned VTOL-capable aircraft in the U-space airspace;

promote innovation and development in the field of innovative air mobility while establishing an efficient,
proportionate, and well-designed regulatory framework, free of burdensome rules that could hinder the UAS
market development;

harmonise the regulatory framework across the EU Member States by enhancing clarity, filling the gaps, and
removing the inconsistencies that are inherent to fragmented regulatory systems;

foster an operation-centric, proportionate, as well as risk- and performance-based regulatory framework,
considering important aspects such as privacy, personal data protection, security, and safety.

Domain: Unmanned aircraft systems (UAS) (civil drones)
Related rules: Commission Regulation (EU) No 748/2012; Commission Delegated Regulation (EU) 2019/945

Commission Implementing Regulation (EU) 2019/947; Commission Regulation (EU) No 965/2012;
Commission Regulation (EU) No 1178/2011; Commission Implementing Regulation (EU) No 923/2012

Affected stakeholders:  Drone and VTOL-capable aircraft operators; competent authorities (CAs); flight crews; maintenance

organisations; continuing airworthiness management organisations (CAMOs); drone and VTOL-capable aircraft
manufacturers; other airspace users; air traffic management/air navigation services (ATM/ANS) providers and
other ATM network functions; air traffic services (ATS) personnel; aerodromes; general public

Driver: Safety Rulemaking group: No, but expert groups

Impact assessment: Yes Rulemaking Procedure: Public consultation
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1. About this NPA

1.1. How this NPA was developed

The European Union Aviation Safety Agency (EASA) developed this NPA in line with Regulation
(EU) 2018/1139' (the ‘Basic Regulation’) and the Rulemaking Procedure?. Rulemaking Task
(RMT).0230 is included in Volume Il of the European Plan for Aviation Safety (EPAS) for 2022-20263.

The scope and timescales of the task were defined in the related Terms of Reference (ToR)*.

EASA developed this NPA without a formal rulemaking group but with the contribution of dedicated
expert groups established for each of the affected domains. It is hereby submitted to all interested
parties for consultation in accordance with Article 115 of the Basic Regulation, and Article 6 of the
Rulemaking Procedure.

The major milestones of this RMT are presented on the cover page.

1.2. How to comment on this NPA

Please submit your comments using the automated Comment-Response Tool (CRT) available at
http://hub.easa.europa.eu/crt/>.

The deadline for the submission of comments is 30 September 2022.

1.3. The next steps

Following the public consultation, EASA will review all the comments received.
Based on the comments received, EASA will revise, if necessary, the proposed amendments to:

— Commission Regulation (EU) No 748/2012 of 3 August 2012 laying down implementing rules for
the airworthiness and environmental certification of aircraft and related products, parts and
appliances, as well as for the certification of design and production organisations®;

—  Commission Regulation (EU) No 965/2012 of 5 October 2012 laying down technical
requirements and administrative procedures related to air operations pursuant to Regulation
(EC) No 216/2008 of the European Parliament and of the Council’;

1 Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July 2018 on common rules in the field of
civil aviation and establishing a European Union Aviation Safety Agency, and amending Regulations (EC) No 2111/2005,
(EC) No 1008/2008, (EU) No 996/2010, (EU) No 376/2014 and Directives 2014/30/EU and 2014/53/EU of the European
Parliament and of the Council, and repealing Regulations (EC) No 552/2004 and (EC) No 216/2008 of the European
Parliament and of the Council and Council Regulation (EEC) No 3922/91 (OJ L 212, 22.8.2018, p. 1) (https://eur-
lex.europa.eu/legal-content/EN/TXT/?qid=1535612134845&uri=CELEX:32018R1139).

2 EASA is bound to follow a structured rulemaking process as required by Article 115(1) of Regulation (EU) 2018/1139.
Such a process has been adopted by the EASA Management Board (MB) and is referred to as the ‘Rulemaking Procedure’.
See MB Decision No 01-2022 of 2 May 2022 replacing Decision 15-2015 on the procedure to be applied by EASA for the
issuing of opinions, certification specifications and other detailed specifications, acceptable means of compliance and
guidance material (‘Rulemaking Procedure’), and repealing Management Board Decision No 18-2015
(https://www.easa.europa.eu/downloads/136443/en).

3 https://www.easa.europa.eu/document-library/general-publications/european-plan-aviation-safety-2022-2026

4 https://www.easa.europa.eu/document-library/terms-of-reference-and-group-compositions/tor-rmt0230-0

5 In case of technical problems, please send an email to crt@easa.europa.eu with a short description.
6 0JL224,21.8.2012, p. 1 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012R0748&qid=1653917810933).
7 0JL296,25.10.2012, p. 1 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012R0965&4id=1653917990505).
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Commission Regulation (EU) No 1178/2011 of 3 November 2011 laying down technical
requirements and administrative procedures related to civil aviation aircrew pursuant to
Regulation (EC) No 216/2008 of the European Parliament and of the Council?;

Commission Regulation (EU) No 923/2012 of 26 September 2012 laying down the common rules
of the air and operational provisions regarding services and procedures in air navigation and
amending Implementing Regulation (EU) No 1035/2011 and Regulations (EC) No 1265/2007,
(EC) No 1794/20086, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010%;

Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft
systems and on third-country operators of unmanned aircraft systems'’;

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

and the proposed new delegated and implementing acts:

Commission Delegated Regulation (EU) .../... of ... on the continuing airworthiness of certified
unmanned aircraft systems and their components, and on the approval of organisations and
personnel involved in these tasks;

Commission Implementing Regulation (EU) .../... of ... laying down requirements for competent
authorities and administrative procedures for the certification, oversight and enforcement of
the continuing airworthiness of unmanned aircraft systems,

and shall issue an opinion.

The opinion will be submitted to the European Commission, based on which it will decide whether to

amend the related Regulations and also establish new delegated and implementing acts.

A summary of the comments received will be provided in the Explanatory Note of the Opinion.
The individual comments received on this NPA, and the EASA responses to them, will be reflected in a
comment-response document (CRD), which will be published on the EASA website'?,

10

11
12

0JL311,25.11.2011, p. 1 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011R1178&qid=1653918130754).
0JL 281, 13.10.2012, p. 1 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012R0923&qid=1653918228805).
0JL152,11.6.2019, p. 1 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0945&qid=1653918419960).

0JL152,11.6.2019, p. 45 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0947&qid=1653918578552).
https://www.easa.europa.eu/document-library/comment-response-documents
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2. In summary — why and what

Over the last years, the industry has been developing new operational concepts based on innovative
technologies, like unmanned aircraft systems (UAS) and aircraft with vertical take-off and landing
(VTOL) capability. Such developments have reinforced the impulse towards the creation of new air
mobility concepts in the framework of the ‘smart, green and digital’ cities initiative led by the
European Commission.

An analysis of the available literature and of the official policy documents issued in Europe and
worldwide by aviation organisations and regulatory authorities (e.g. ICAO, European Commission,
SESAR, the FAA, etc.) and by the industry concluded that there is no agreed and consolidated definition
of the notion of urban air mobility.

Considering that:

— limiting the focus on pure mobility aspects is too restrictive when compared to the actual,
possible operations with new aircraft technologies;

— the definition of ‘urban environment’ varies from country to country and/or between regions;

— EASA will regulate operations with UAS and VTOL-capable aircraft beyond the pure geographical
reach of the urban environment;

— it is necessary to consider use cases that are not specific to operations in urban environments
(e.g. commercial intercity, cargo delivery, public services, private/recreational vehicles, etc.);

— the use in other aviation regulatory domains (other than initial airworthiness) of the definition
of ‘VTOL-capable aircraft’'® provided by the EASA Special Condition for VTOL and Means of
Compliance'* may introduce unnecessary complexities when adopted in other operational
regulations,

EASA will introduce the following concepts for the purpose of standardising the communication on
the matter at European Union level, and to be used for the development of future requirements
(regulations and rules):

— Innovative®® aerial services (IAS): the set of operations and/or services that are of benefit to

the citizens and to the aviation market, and that are enabled by new airborne technologies;
the operations and/or services include both the transportation of passengers and/or cargo and

13 Person-carrying, vertical take-off and landing, heavier-than-air aircraft in the ‘small’ category with lift/thrust units used
to generate powered lift and control, and with more than two lift/thrust units used to provide lift during vertical take-
off or landing.

14 https://www.easa.europa.eu/document-library/product-certification-consultations/special-condition-vtol

15 Although the term ‘innovative’ may seem applicable to a certain point in time, the regulatory framework remains
operation-centric and performance based. Certification and operational requirements are proportionate to the type of
the operation and of the environment in which the operation is performed. In the certification domain, more stringent
requirements are imposed on aircraft that carry passengers or operate over congested areas. The same approach applies
in the operational domain where the driving factor remains the type of operation and where the operation is performed
(congested versus non-congested area). While the notion of UAS and electrical or hybrid engines may be immediately
associated to ‘innovative’ aspects, the aircraft design or the propulsion systems do not necessarily play a role in the
classification of an aircraft as ‘innovative’ (an example may be a conventionally propelled aeroplane or helicopter with a
C2 link enabling the remote-piloting capability).
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aerial operations (e.g. surveillance, inspections, mapping, telecommunications networking,
etc.).

— Innovative air mobility (IAM): the safe, secure and sustainable air mobility of passengers and

cargo enabled by new-generation technologies integrated into a multimodal transportation
system.

— Urban air mobility (UAM): the subset of IAM operations conducted in to, within or out of urban
environments.

— VTOL-capable aircraft: a power-driven, heavier-than-air aircraft, other than aeroplane or

rotorcraft, capable of performing vertical take-off and landing by means of lift or thrust units
used to provide lift during take-off and landing.

Figure 1 — Domains of UAS and VTOL-capable aircraft operations
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There is a need to establish a comprehensive regulatory framework addressing the safety, security
and environmental aspects of this new form of mobility of people and cargo by air in order to ensure
its adequate acceptance and adoption by European citizens.

Some elements of this regulatory framework have already been established with the adoption of
Commission Implementing Regulation (EU) 2019/947, Commission Delegated Regulation (EU)
2019/945, and Commission Implementing Regulation (EU) 2021/664 of 22 April 2021 on a regulatory
framework for the U-space’®.

The NPA proposes amendments to several existing EU aviation regulations and the creation of new
ones to address:

— the initial airworthiness of UAS subject to certification in accordance with Article 40 of
Commission Delegated Regulation (EU) 2019/945;

—  the continuing airworthiness of UAS subject to certification and which are operated in the
‘specific’ category;

16 0JL139,23.4.2021, p. 161 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021R06648&.0id=1653919403803).
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— the operational requirements applicable to manned VTOL-capable aircraft.

The following subjects are not included in the content of this NPA and will be addressed by the Agency
with a separate NPA in the future:

— the continuing airworthiness of UAS operated in the ‘certified’ category;

— the operational requirements applicable to UAS (drones and unmanned VTOL-capable aircraft)
operated in the ‘certified’ category;

— the environmental protection requirements applicable to UAS subject to certification and to
VTOL-capable aircraft to which the provisions of ICAO Annex 16 would not apply.

2.1. Why we need to amend the rules — issue/rationale

Compared to existing manned aircraft and ground vehicle operations, UAS and VTOL-capable aircraft
create new opportunities as they open the field of possibilities in terms of a multitude of aerial
services, as well as different types of air mobility, for the transportation of passengers or cargo in
different geographical scales ranging from urban environments to intercontinental routes.

In order to ensure the safe integration and operation of UAS and VTOL-capable aircraft in the aviation
system, new European Union regulations have been developed in a stepwise approach while
progressively covering the market segments and different types of designs and operations. This
additional effort aims to further complement the already existing regulatory framework established
with Commission Implementing Regulation (EU) 2019/947, Commission Delegated Regulation (EU)
2019/945 and Commission Implementing Regulation (EU) 2021/664, and to provide for a harmonised
set of regulations and rules at EU level.

An analysis of the existing regulations suggested the lack of an adequate regulatory framework to
provide for and maintain the necessary level of safety as regards the airworthiness of UAS subject to
certification and operated in the ‘specific’ category and the operation of manned VTOL-capable
aircraft.

A set of both new and amended regulations is needed to enable the deployment and implementation
of UAM operational concepts in the Member States and, at the same time, help build up the EU
citizens’ trust in the use cases of UAM operations conducted with UAS and with passenger-carrying,
manned VTOL-capable aircraft. It is also believed that dedicated provisions for UAS and VTOL-capable
aircraft will be beneficial to support EU’s industry competitiveness at global level.

For a more detailed analysis of the issues addressed by this NPA, please refer to Section 4.1.

2.1.1. ICAO and third-country references relevant to this RMT

References considered for the harmonisation of this RMT with the ICAO Standards and Recommended
Practices (SARPs):

— ICAO Annex 8 has been considered for the definition of the processes applicable to the
airworthiness of UAS subject to certification;

— all the provisions applicable to the operation of manned VTOL-capable aircraft have been
developed considering the existing ICAO provisions applicable to manned aviation.
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2.1.2. Links with other RMTs

Some of the elements of the overall scope of the present NPA are linked with the outcomes of
additional EASA RMTs, in particular:

RMT.0727 Alignment of Part 21 of Regulation (EU) No 748/2012 with Regulation (EU)
2018/1139 (including simple and proportionate rules for GA)

regarding aspects linked to the identification of the environmental protection requirements
applicable to aircraft not covered by ICAO Annex 16;

RMT.0731 New air mobility

regarding aspects linked to the definition of the continuing airworthiness requirement for
emerging technologies such as electric and hybrid propulsion in manned aviation;

RMT.0720 Management of information security risks

regarding aspects linked to the protection of the aviation system from cybersecurity attacks and
their consequences, and in particular the management of information security risks by
organisations in all the aviation domains (design, production, continuing airworthiness
management, maintenance, operations, aircrew, ATM/ANS, aerodromes);

RMT.0729 Regular update of Commission Implementing Regulation (EU) 2019/947 on the rules
and procedures for the operation of unmanned aircraft and of Commission Delegated
Regulation (EU) 2019/945 on UAS and on third-country operators of UAS (drones operated in
the ‘open’ and ‘specific’ category)

regarding the amendment of existing regulations applicable to UAS

RMT.0730 Regular update of the AMC and GM to Commission Implementing Regulation (EU)
2019/947 on the rules and procedures for the operation of unmanned aircraft (drones operated
in the ‘open’ and ‘specific’ category)

regarding the amendment of existing AMC and GM to the regulations applicable to UAS;
RMT.0230 Subtask B U-space

regarding the development of AMC and GM to the U-space regulations;

RMT.0573 Fuel/energy planning and management

regarding the update of the applicable operational requirements applicable to aircraft equipped
with electrical or hybrid propulsion systems;

RMT.0255 Review of Part-66 and RMT.0544 Review of Part-147

regarding aspects linked to the basic knowledge requirements and competency-based aspects
of maintenance licence applicants.

2.1.3. Links with other initiatives beyond the EASA scope

2.1.3.1 Drone Strategy 2.0

In the frame of the ‘Smart and Sustainable Mobility Strategy’, the European Commission has adopted

the ‘Drone Strategy 2.0’ which aims to further develop the rules on drones and unmanned aircraft and

guide the regulatory and commercial environment. The focus on EU drone technologies aims to

**
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enhance the competitiveness of EU industry by identifying areas of cross-fertilisation so that
innovative defence and civil projects can benefit from each other. The ‘Drone Strategy 2.0" will look
beyond safety and address issues that are technical, legal or administrative obstacles to the
development of a thriving drone economy in Europe.

2.1.3.2 Security aspects for vertiports

In the context of the wide spectrum of operations foreseen with manned VTOL-capable aircraft and
UAS, the aviation-related security aspects play an important role. The EU aviation security framework
is established by Regulation (EC) No 300/2008 of the European Parliament and of the Council of
11 March 2008 on common rules in the field of civil aviation security and repealing Regulation (EC)
No 2320/2002Y, while Commission Regulation (EU) No 1254/2009 of 18 December 2009 sets criteria
to allow Member States to derogate from the common basic standards on civil aviation security and
to adopt alternative security measures®. Vertiports may benefit from alternative security measures
established and approved at national level in line with the Regulation (EU) 1254/2009 with security
measures tailored to the nature of operations taking place at a specific vertiport and its location. EASA
will ensure appropriate support to the European Commission in order to develop an appropriate
strategic regulatory work to enable the development of this aviation sector.

2.1.3.3 Protection of wildlife

The EASA Study on the societal acceptance of Urban Air Mobility in Europe®® highlighted that wildlife
protection is one of the main concerns of the European citizens when considering the potential large
number of aircraft flying in the lower levels of the atmosphere. EASA will liaise with the European
Commission and support it in developing appropriate measures, either systemic or technical (e.g.
establishment of wildlife protection areas, implementation of bird avoidance systems on the ground
or on aircraft) to ensure environmental and wildlife protection while rendering the UAM system
sustainable.

2.2. What we want to achieve — objectives

The overall objectives of the EASA system are defined in Article 1 of the Basic Regulation. This NPA
will contribute to achieving the overall objectives by addressing the issues described in Section 2.1.
The operational objective of this proposal is to establish a coherent regulatory framework in order to
enable the airworthiness of UAS subject to certification which are operated in the ‘specific’ category
and of operations with manned VTOL-capable aircraft.

This RMT will particularly contribute to achieving the objectives of Article 1(1) and (2) of the Basic
Regulation, and in particular:

— contribute to the wider Union aviation policy and to the improvement of the overall
performance of the civil aviation sector;

-

7 0JL97,9.4.2008, p. 72 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008R03008&.qid=1653924891286).
8 0JL338,19.12.2009, p. 17 (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32009R1254&qid=1653925067697).
9 https://www.easa.europa.eu/sites/default/files/dfu/uam-full-report.pdf

.
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facilitate [...] the free movement of goods, persons, services and capital, providing a level
playing field for all actors in the internal aviation market, and improve the competitiveness of
the Union’s aviation industry;

promote cost-efficiency, by, inter alia, avoiding duplication, and promoting effectiveness in
regulatory, certification and oversight processes as well as an efficient use of related resources
at Union and national level,

contribute [...] to establishing and maintaining a high uniform level of civil aviation security;
promote research and innovation, inter alia, in regulatory, certification and oversight processes;

support passenger confidence in a safe civil aviation.

The specific objectives of this RMT are to:

2.3.

ensure a high and uniform level of safety for UAS subject to certification which are operated in
the ‘specific’ category and for operations with manned VTOL-capable aircraft;

enable operators to safely operate manned VTOL-capable aircraft in the single European sky
(SES);

create the conditions for the safe operation of UAS and manned VTOL-capable aircraft in the U-
space airspace;

promote innovation and development in the field of IAM while creating an efficient,
proportionate, and well-designed regulatory framework, free of burdensome provisions that
could hinder the market’s development;

harmonise the regulatory framework across the EU MSs by enhancing clarity, filling the gaps,
and removing the inconsistencies that a fragmented system may have;

foster an operation-centric, proportionate, as well as risk- and performance-based regulatory
framework by considering important aspects such as privacy, personal data protection, security,
and safety.

How we want to achieve it — overview of the proposed amendments

The following sections address and summarise the underlying assumptions and criteria adopted for

the amendment/creation of existing/new regulations applicable to the different aviation domains
affected by this NPA.

In particular:

**
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for UAS subject to certification:

— initial airworthiness (IAW);

for UAS subject to certification which are operated in the ‘specific’ category:
— continuing airworthiness (CAW);

for manned VTOL-capable aircraft:

— air operations (AIR OPS);

—  flight crew licensing (FCL);
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— standardised European rules of the air (SERA).

2.3.1. |Initial airworthiness (IAW)

2.3.1.1 Background

The initial airworthiness of manned aviation is governed by Commission Regulation (EU) No 748/2012.
This Regulation lays down implementing rules for the airworthiness and environmental certification
of aircraft and related products, parts and appliances, as well as for the certification of design and
production organisations.

While the Basic Regulation establishes a clear distinction in terms of requirements applicable to
‘manned’ (Section 1) versus ‘unmanned’ aviation (Section VII), the conditions and procedures for
issuing certificates for unmanned aircraft (UA) in accordance with Article 58 of that Regulation may
be based on, or consist of, the essential requirements in Section |. Furthermore, Commission
Regulation (EU) No 748/2012 is also referred to in Article 40(2) of Commission Delegated Regulation
(EU) 2019/945, which establishes that ‘a UAS subject to certification shall comply with the applicable
requirements set out by Commission Regulation (EU) No 748/2012’.

As a consequence of the above, the current proposal is to amend Commission Regulation (EU) No
748/2012 and its Annex | (Part 21) to include provisions for the certification of UA and for the
command unit (CU) that remotely controls the UA. Such amendments are the subject of this
explanatory note.

The proposed amendments to Commission Regulation (EU) No 748/2012 in Section 3.1 are based on
the latest adopted amendments to that Regulation. Please note that some requirements on which the
amendments are proposed will become applicable on 7 March 2023.

2.3.1.2 Scope

The scope of the proposed amendments to Commission Regulation (EU) No 748/2012 includes UAS
subject to certification independently of the category in which they are operated (‘specific’ category?
or ‘certified’ category).

The proposal suggests that the certification procedures of Part 21 apply to the UA as well as the
elements included in the type design. One of these elements, the command unit, can optionally be
issued a dedicated type certificate and, in this case, its certification is carried out through dedicated
procedures included in this proposal. Most of the changes proposed to Part 21 are related to the
introduction of the concept of ‘command unit’ and ‘command unit components’, which are addressed
in Section 3.1. It should be noted that, throughout Part 21, the CU cannot be captured under the
generic ‘product’ terminology, as according to the Basic Regulation, the CU cannot be considered a
product.

Manufacturers may modify a manned aircraft by means of a Part 21 change process and create an
unmanned version or an optionally piloted version. The initial airworthiness of such optionally piloted
(hybrid) configurations is included in the scope of the current proposal. These aircraft will be listed on

20 Including cases where the applicant opts for type certification even if type certification would not be required for the
intended operation. This would be the case for ‘specific’ category operations where, according to the AMC to Article 11
of Commission Implementing Regulation (EU) 2019/947, the risk assessment indicates a specific and assurance integrity
level of Il or IV (‘medium risk’ operations).
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a single type certificate (or restricted type certificate or flight condition) so that a single certificate of

airworthiness (or restricted certificate of airworthiness or permit to fly) can be issued to individual

aircraft.

2.3.1.3 Overview of the main proposed amendments to Commission Regulation (EU) No 748/2012

The proposed amendments to Commission Regulation (EU) No 748/2012 address in particular the

following subjects:

Specificities of unmanned aircraft

An unmanned aircraft falls within the definition of ‘aircraft’, thus it is not necessary to

distinguish it from manned aircraft and, therefore, the same certification procedures apply as

for manned aircraft. As for manned aircraft, the airworthiness of unmanned aircraft is certified

through the issuance of a certificate of airworthiness (CofA) based on a type certificate (TC).

However, for specific cases such as flight tests, specific provisions have been created.

In particular:

Most complex and critical applications such as unmanned aircraft for the transportation
of passengers and smaller unmanned aircraft for parcel delivery operated in the ‘specific’
category may require very different reliability flight tests, ranging from a few tens of
hours to several hundreds. The need to preserve this flexibility has been captured with
specific requirements dedicated to unmanned aircraft under new point 21.A.35(f)(2).
Manned VTOL-capable aircraft may also potentially require several hundred hours of
reliability flight tests to demonstrate safe operation. This is captured under new point
21.A.35 (f)(1)(i), which is a clarification of current point 21.A.35(f)(2).

UAS in the ‘specific’ category high risk are subject to an operational authorisation and not
to a permit to fly. However, in case of an invalid certificate of airworthiness, in order to
obtain the operational authorisation, the approval of the flight conditions (point
21.A.708) is required. As required by point 21.A.709, an application for the approval of
flight conditions shall be made. When the approval of the flight conditions is not related
to the safety of the design, to the competent authority in a form and manner established
by that authority. In the ‘specific’ category of operation, the risk assessment provided as
AMC to Article 11 of Implementing Regulation (EU) 2019/947 determines those
operational safety objectives which always need to be taken into account and that are
not related to the safety of design. The application for approval of flight conditions will,
therefore, be made to EASA to ensure safety of design, and also to the competent
authority to ensure that aspects not linked to the design (operational procedures and
checklists, remote crew training and multi-crew coordination, external systems) are
properly addressed. This process applies to situations where the (R)CofA is not yet issued
or is invalid, where the competent authority is designated in accordance with point 21.1
of the Annex (Part 21) to Regulation (EU) No 748/2012%.

21
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In accordance with the provisions that shall become applicable on 7 March 2023 — refer to Commission Implementing
Regulation (EU) 2022/203 of 14 February 2022 amending Regulation (EU) No 748/2012 as regards management systems
and occurrence-reporting systems to be established by competent authorities, and correcting Regulation (EU) No
748/2012 as regards the issuance of airworthiness review certificates (OJ L 33, 15.2.2022, p. 46).
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—  The possibility to define standard changes and standard repairs has been extended under
point 21.A.90B(a)(1)(iv) to unmanned aircraft with VTOL capability with a MTOM of
3 175 kg or less, and to other unmanned aircraft with a MTOM of 5 700 kg or less.

—  The definition of ‘CU’ and the introduction of the term throughout Part 21, where appropriate.
— The introduction of the option to issue a TC for the CU.

—  The definition of ‘CU components’ and the introduction of the term throughout Part 21, where
appropriate.

— The introduction of the possibility to issue ETSO authorisations for CU components (for cases
where EASA considers such adoption appropriate).

—  The definition of ‘CU installation’, the determination of the eligibility of a CU component for
installation in the CU (point 21.A.308), the establishment of a link with the new continuing
airworthiness Regulation for UAS in so far as instructions for the CU installation need to be
released to operators (point 21.A.6 Manuals).

—  The adaptation of the CofA form in order to include information on and designation of the CU
models which can be utilised to operate the UA.

—  The inclusion of the airworthiness review certificate (ARC) form for UA that complies with
Part-ML.UAS.

The proposed set of amendments to Commission Regulation (EU) No 748/2012, although being
developed to cover the initial airworthiness processes applicable to UAS subject to certification which
are operated in the ‘specific’ category, are meant to be applicable also for UAS operated in the
‘certified’ category.

At this stage, no additional amendments to the Regulation on the certification processes of UAS
operated in the ‘certified’ category are planned to be put forward in subsequent NPAs issued under
RMT.0230.

2.3.1.4 Command unit (CU) and CU components

2.3.1.4.1 Design of CU and CU components

This NPA proposes an improved definition of the term ‘command unit (CU)’ compared to the current
definition in Implementing Regulation (EU) 2019/945 and in Delegated Regulation (EU) 2019/947,
clarifying that any ground-, air- or space-based equipment that supports the command and control of
the aircraft is not considered part of the CU. The term ‘ground-, air- or space-based equipment’ refers
to systems and components which are not included in the UA and the CU configuration subject to
certification, but may still be necessary, depending on the operation, to support command and control
functions, such as but not limited to satellite communication systems or GNSS. This NPA proposes a
consistent definition in all the amended domains. Consequently, the definition of ‘CU’ has been
updated in Implementing Regulation (EU) 2019/945 and in Delegated Regulation (EU) 2019/947, and
has been included in new Commission Delegated Regulation (EU) .../... on the continuing airworthiness
of UAS.

Design solutions for the CU vary significantly depending on the level of intervention of the remote
pilot during the different phases of an operation, the different phases of flight, and the respective
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operational concept. The CU might be contained in a room or in a transportable vehicle, with all the
required systems for operation, or it might be deployed with distributed architecture across several
rooms, buildings or even transportable vehicles, and may include certain conventional non-aviation
systems to ensure appropriate environmental conditions for the pilot and/or the systems. In other
cases, the CU may be very simple and may be constituted by a few components without container or
the need for installation in a building.

EASA has identified the opportunity to make CU type certification available to the aviation community
as a well-known and tested instrument for the appropriate management of the approval process of
most complex CUs throughout their life cycle. In the framework of the proposed amendments, a
dedicated TC may be issued for the CU. The CU configuration subject to certification is defined by the
type-certificate holder as per point 21.A.15 and agreed with EASA.

Although not explicit at Part 21 procedural level, the following aspects are important when it comes
to the type certification of a CU:

— When the CU is separately certified, its type design and the substantiation provided to obtain
the TC will contribute to the demonstration of the UA certification basis requirements
associated with the CU. However, depending on the case, complementary demonstration
evidence might still be required.

— Itis proposed to distinguish between CU components, which are essential for the operation and
specifically designed for their use (‘essential and specific’, as per new requirement in point
21.A.308, addressed below in Section 2.3.1.4.3) and CU components which are not essential
and/or not specific.

—  The concept of the elements ‘essential and specific’ can be linked to the remote pilot station
(RPS) layer model in ICAO Annex 8 — however, reduced to two layers. Any CU component would
belong to a ‘core’ or to an ‘outer’ layer. The core layer is constituted by all the ‘essential and
specific’ components, as defined by the TC holder. The outer layer includes any other
component.

— Essential and specific CU components, constituting the core, need to be specified to the level of
detail required to ensure compliance with the relevant airworthiness requirements, uniquely
identified at part number (PN) level and covered by instructions for continued airworthiness
(ICAs).

— Outer-layer elements are typically assets, equipment and resources required to support the CU
operation and provide protection against hacking, lighting, power failures, and electromagnetic
interference (EMI).

The possibility of issuing an ETSO authorisation for CU components is proposed by means of an
extension of the definition of ‘article’. EASA does not plan to issue an ETSO for components which are
not ‘essential and specific’.

The CU must be designed by an approved design organisation with the appropriate terms of approval.

Design changes to the CU, affecting the specifications approved as part of the UA TC type design, are
treated as changes to the UA TC or, where the CU has been issued with a TC, changes to the CU TC
and must be approved according to Subpart D of Part 21.
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2.3.1.4.2 Production of CU and CU components

Unless Subpart F of Part 21 is followed, the CU core layer is manufactured by an approved production
organisation in accordance with approved design data. The CU or CU core-layer components are
delivered to the UA operator with a conformity statement (EASA Form 1) and need to be installed in
accordance with the applicable installation instructions.

2.3.1.4.3 Installation of CU and CU components

If the design approval holder determines that this is necessary, the CU shall be installed in accordance
with the specifications of the CU type design. Such specifications will be in the form of installation and
testing instructions. In the ‘specific’ category, the installation will be released by the Part-CAO.UAS
organisation (refer to Section 2.3.2).

The holder of the CU TC (when the CU has its own TC) or of the UA TC will transmit to the operator all
the necessary instructions for the CU to be installed and released.

The eligibility of the CU components for installation on the CU is regulated by point 21.A.308, a new
requirement specifically drafted to cover the two cases of ‘essential and specific’ components
requiring an EASA Form 1, and components either not essential or not specific, not requiring an EASA
Form 1.

2.3.1.4.4 CU identification

A CU shall not be registered like an aircraft, and no CofA shall be issued. A CU will, however, need to
be identified with the information already applicable to products as per point 21.A.801(a).
A new requirement (that is, point 21.A.801(e)) has been drafted to cover the specific means to provide
such information.

2.3.1.5 Airworthiness Directives (ADs)

UA shall be subject to points 21.A.3A and 21.A.3B. The holder of a UA TC, a CU TC or a ETSOA for CU
components shall establish a system for collecting, investigating and analysing occurrences reported
by operators. When a failure, malfunction, defect or other occurrence provides evidence that the
operation of an UA requires action to restore safety to an acceptable level, an AD shall be issued for
the UA, CU or CU component to correct the unsafe condition.

2.3.2. Continuing airworthiness (CAW)

2.3.2.1 General approach

As regards unmanned aircraft, Article 58 of the Basic Regulation requires a delegated act?? (DA) to
regulate the maintenance of UAS, as opposed to Commission Regulation (EU) No 1321/2014 which
regulates the continuing airworthiness of manned aviation.

22 The Treaty on the Functioning of the European Union (the Lisbon Treaty) distinguishes between two types of non-
legislative acts that are not adopted by legislative procedure: delegated acts (Article 290) to supplement the law, and
implementing acts (Article 291) to implement the law.

The two types of acts are delegated to the Commission and are subject to different procedures:

— implementing acts (IAs) are subject to vote by the Member States in committees; the European Parliament (EP) and
the Council can scrutinise the IAs and have a permanent right of information on their contents;

— delegated acts (DAs) are not subject to voting in committees; the European Parliament and the Council may veto
them or revoke the delegation to the Commission.
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To provide for a clear regulatory framework, EASA proposes to include all aspects of UAS continuing
airworthiness (maintenance and continuing airworthiness management) in such new DA, which will
facilitate the establishment of compliance with the applicable requirements by the regulated entities.

In addition, in accordance with Article 62(15) of the Basic Regulation, EASA also proposes a new
implementing act (IA) detailing the provisions for the competent authorities responsible for the
oversight and enforcement of the DA.

For each of these new regulations the objective is to address the UAS CAW provisions for operations
in the ‘certified’ category as well as for high-risk operations in the ‘specific’ category. In the DA, the
annexes will apply either to the ‘certified’ category or to the ‘specific’ category (high-risk operations).

2.3.2.2 Draft delegated act (DA) on the continuing airworthiness of UAS

Structure of the DA

This NPA puts forward two annexes to the DA, dedicated to address high-risk operations in the
‘specific’ category (SAIL V-VI). The first annex (Part-ML.UAS) lays down the CAW standards to be met
by the UAS, while the second one (Part-CAO.UAS) lays down the organisational requirements (i.e. Part-
CAO.UAS organisations) for the entity responsible for implementing these CAW standards. Future
annexes to address operations in the ‘certified’ category will be developed with a second NPA in the
context of this RMT.

Figure 2 — Structure of the draft delegated act on the continuing airworthiness of UAS

New Commissio gated Regulation (EU) .../..

on the continuing airworthiness of certified unmanned aircr s, their components, and on the approval of organisations and personnel
in these tasks

Annex I Annex " Anr.ex V"
(Part-ML.UAS) [ (Part-CAO.UAS)

AW std CAW Org. Future annexes for the ‘certified’ category

‘specific’ category | ‘specific’ category
N J \ J
Y Y
‘Specific’ category — high risk Certified’ category
NPA#1 NPA#2

As their names suggest, the new annexes for the ‘specific’ category have been developed on the basis
of Annexes Vb (Part-ML) and Vd (Part-CAO) to Commission Regulation (EU) No 1321/2014 using,
where suitable and appropriate, similar conventions / numbering schemes as regards subparts and
points. Nevertheless, adaptations have been made to Part-ML.UAS and to Part-CAO.UAS to take into
account the UAS framework in general and the ‘specific’ category aspects in particular. The principal
differences of Part-ML.UAS and Part-CAO.UAS with Part-ML and Part-CAO are the following:

— Part-ML.UAS and Part-CAQ.UAS consider and address the specificities of the command unit (CU)
which does not exist in manned aviation (see specificities of these parts below).

For each domain that is subject to rulemaking by EASA, the Basic Regulation specifies which type of act is to be used.
For example, for ‘manned’ aircraft, Article 17 of the Basic Regulation states that continuing airworthiness topics shall be
regulated by implementing acts (IAs). Hence, Commission Regulation (EU) No 1321/2014 is now subject to amendment
by means of an IA (i.e. Commission Implementing Regulation).
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— No maintenance licensing is proposed for UAS in the ‘specific’ category. This notably implies
that the provisions for ‘independent certifying staff’ in Part-ML have not been extended to
Part-ML.UAS. However, requirements have been developed for the UAS maintenance
organisation to establish a ‘company authorisation’ mechanism for the certifying staff instead.

— The absence of maintenance licensing also results in the absence of requirements for approved
maintenance training organisations involved with UAS operated in the ‘specific’ category.

— No provisions for ‘pilot-owner maintenance’ have been developed, considering that the pilot
will not be aboard the aircraft and that the remote-pilot qualification will be less extensive than
in manned aviation.

In the new Part-ML.UAS and Part-CAO.UAS, it is assumed that all CAW organisations have their
principal place of business in the European Union.

Scope of the DA

It is important to note that Part-ML.UAS and Part-CAO.UAS will not be applicable to all UAS subject to
certification and operated in the ‘specific’ category. These annexes will become applicable only once
the operator has obtained a certificate of airworthiness (CofA) or a restricted certificate of
airworthiness (RCofA). Through the amendment of Article 7 of Commission Implementing Regulation
(EU) 2019/947, this airworthiness certificate will be required when the intended UAS operations entail
arisk that cannot be adequately mitigated without the certification of the UAS (refer to Article 40(1)(d)
of Commission Delegated Regulation (EU) 2019/945).

If the UAS subject to certification is operated in medium risk, the UAS operator complies with
Commission Implementing Regulation (EU) 2019/947. An airworthiness certificate and adherence to
Part-ML.UAS and Part-CAO.UAS are not required. Should the UAS operation later change to high risk,
an airworthiness review (AR) would be required for the obtention of the CofA, preceded by the
embodiment of an STC or major change if the UA was initially certified for medium-risk operations
only.

Specificities of Annex | (Part-ML.UAS)

Subpart B

The UAS operator has the obligation to contract one or more Part-CAO.UAS organisations
(point ML.UAS.201):

— for the continuing airworthiness management of the UAS operated;
— for the maintenance of the UAS operated.

Note: The operator may itself be approved as Part-CAO.UAS organisation.

Subpart C
The UAS maintenance programme (point ML.UAS.302):

— includes the tasks related to the UA and the CU (the individual CU and UA tasks may be listed
and followed separately);

— requires compliance with mandatory continuing airworthiness information (e.g. airworthiness
directives (ADs), airworthiness limitation section (ALS));
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— requires compliance with ICA, but deviations are possible for non-mandatory ICA;
— is approved by the Part-CAO.UAS organisation.
Modifications and repairs (point ML.UAS.304):

— for UA, UA components or CU core layer, modifications and repairs must be approved under
Part 21.

Record-keeping (point ML.UAS.305):

— adaptations have been made (compared with point ML.A.305) to reflect a more real-time-
oriented access to the records/logs by the remote pilot, maintenance staff, and staff responsible
for the pre-flight inspection.

Subpart E
Installation of the CU components on the CU (point ML.UAS.520):

— this follows the provisions established in Part 21 (point 21.A.308): for core-layer components,
an EASA Form 1 is required whereas for non-core-layer components, a declaration is sufficient.

Maintenance of the CU components (point ML.UAS.520):

— core-layer components must be maintained by a maintenance organisation that holds a
CAO.UAS approval, and an EASA Form 1 must be issued (see also point ML.UAS.804);

— the person or organisation that performs the maintenance of non-core-layer components is not
regulated, but a ‘declaration of maintenance accomplished’ must be issued;

— alternatively to the two points above, if the maintenance of the CU component is performed
while remaining installed or being temporarily removed (and reinstalled on the same CU), such
component maintenance may be released together with the CU maintenance (point
ML.UAS.803).

Subpart H
Installation of the CU (point ML.UAS.805):

— the design approval holder (DAH) may require the CU to be installed in a physical environment;
in this case, such installation must be released by certifying staff of the Part-CAO.UAS
organisation (see also point CAO.UAS.095) in accordance with the DAH installation instructions.

Maintenance of the CU (point ML.UAS.803):
— maintenance carried out in respect of the core layer must be released in a manner similar to UA

maintenance.

Subpart |
Airworthiness review (AR) of the UA (points ML.UAS.901 and ML.UAS.903)

— the AR may be carried out by any Part-CAO.UAS organisation that has AR privileges, or by the
national competent authority (NCA);

- the airworthiness review certificate (ARC) is issued on an EASA Form 15d (see Appendix Il) by
the NCA or the Part-CAO.UAS organisation;

**
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— the ARC can be extended by the Part-CAO.UAS organisation that has been contracted for the
management of the given aircraft, under certain conditions;

— in respect of the CU(s) used to operate the UA, the airworthiness review staff shall ensure that
a documented review and a physical inspection of the CU(s) have been satisfactorily carried out
in the last 3 months.

Appendices
Appendix II:

— the ‘EASA Form 1’ fill-in instructions have been adapted for UAS purposes, considering in
particular the possible ‘dual release’ eligible for installation in both manned and unmanned
aircraft (e.g. Part-145 + Part-CAO.UAS).

Note: As regards EASA Form 1, reference will be made to Appendix Il to Annex | (Part-M) to Regulation
(EU) No 1321/2014. Hence, the same EASA Form 1 will be used for UAS.

Specificities of Annex Il (Part-CAO.UAS)

No safety management system (SMS) is required for Part-CAO.UAS organisations, but the term ‘quality
system’ has been replaced by ‘compliance monitoring’, which better reflects the intent of such system
(point CAO.UAS.100).

Compliance with the ‘information security management system’ (refer to EASA Opinion No 03/2021
Management of information security risks®) is not required, but ‘light’ cybersecurity provisions have
been developed (point CAO.UAS.102).

Due to the absence of a maintenance licence, supplementary requirements for personnel (point
CAOQ.UAS.035) have been added for the qualification of certifying staff (point CAO.UAS.040).

Occurrence-reporting provisions have been included to ensure compliance with both Regulation (EU)
No 376/2014 and Regulation (EU) 2018/1139 (including reporting to the DAH) (point CAO.UAS.120).

Due to the specificities of UAS operations, additional procedures (as applicable) must be detailed by
the organisation in its organisation manual (point CAO.UAS.025), and in particular:

— procedures for maintenance work performed at a location other than the approved facilities;

— procedures for UA maintenance work carried out and released remotely from the CU.

2.3.2.3 Draft implementing act (IA) on competent authority requirements

Structure of the IA
The proposed IA contains a single annex (Part-AR.UAS), which comprises two subparts:

— Subpart GEN establishes general and ‘traditional’ competent authority requirements
(management system, record-keeping, oversight principles, etc.) for the oversight of CAW
organisations.

Note 1: In the future, the same oversight principles will apply to organisations involved in the
CAW of UAS operated in the ‘certified’ category.

23 https://www.easa.europa.eu/document-library/opinions/opinion-032021
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Note 2: Subpart GEN includes the requirement to comply with Part-IS.AR (Information security)
in accordance with EASA Opinion No 03/2021%* (and in particular point
AR.UAS.GEN.200).

—  Subpart CAW establishes domain-specific requirements in relation to competent authority
tasks and responsibilities regarding the oversight of the CAW of UAS, and the issue of
airworthiness review certificates (ARCs).

Note 1: Subpart CAW will be complemented in the context of a future NPA under RMT.0230 with
additional requirements for the ‘certified’ category, e.g. approval of the UAS
maintenance programme (point AR.UAS.CAW.302).

Note 2: For this Subpart, the competent authority is the authority designated by the Member
State of Registry of the UA. That authority shall also be responsible for the oversight of
the CAW of the CU to the extent that it applies to the UA registered in that Member
State (point AR.UAS.GEN.010).

Note 3: Subpart CAW includes a survey programme of the UA included in the competent
authority registry, similar to the aircraft continuing airworthiness monitoring (ACAM) in
manned aviation (point AR.UAS.CAW.303).

Figure 3 — Structure of the implementing act on the continuing airworthiness of UAS

New Commission Implementing Regulation (EU) .../...
laying down competent authority requirements and administrative procedures for the
certification, oversight and enforcement of the continuing airworthiness of UAS

Cover regulation Annex |
(PART-AR.UAS)
Articles

Subpart GEN: Subpart CAW: AppendixI:

General CAW of UAS
Requirements

certificate

2.3.3. Regulations on UAS

2.3.3.1 Commission Delegated Regulation (EU) 2019/945

The rationale for amending the definition of ‘command unit’ has already been provided in
Section 2.3.1.4.1, while the improved definition of ‘C2 link service’ clarifies the scope of the service
provided which is limited only to the management of the flight and not to the specific operation
performed by the UA.

Article 40(1) of Commission Delegated Regulation (EU) 2019/945 establishes the conditions where a
type certificate for a UAS and its compliance with the continuing airworthiness Regulation is required.
It establishes four different conditions. The first three are directly derived from the risk assessment
methodology defined in the AMC to Article 11 (SORA) of Commission Implementing Regulation (EU)
2019/947 that clearly excludes from the ‘specific’ category operations over assemblies of people with

24 Final regulation still to be adopted and published.
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UAS of a characteristic dimension of 3 m or greater, or when passengers are on board, or when the
UAS transport dangerous goods not properly protected in an appropriate container.

The first condition of a 3-m large UAS flying over assemblies of people is based on the risk posed by
the UAS in case of crash, considering the associated average kinetic energy. As a matter of fact, the
model used in the SORA has been built based on aircraft configurations other than lighter-than-air
(i.e. fixed-wing aircraft and rotorcraft). The dynamic and energy associated with a potential crash of a
lighter-than-air UAS are quite different considering the materials with which they are built and the
speed at which they descend in case of deflation. Therefore, it is not considered appropriate to require
in all cases a type certificate for lighter-than-air UAS larger than 3 m, operating over assemblies of
people. In such case, the UAS operator should carry out a risk assessment and verify whether proper
mitigating measures and safety objectives can be identified to classify the operation in the ‘specific’
category. If this is not possible, point 1(d) of Article 40 will still apply and the UAS operation will be
classified in the ‘certified’ category, requiring a type certificate and compliance with the continuing
airworthiness Regulation.

Article 40(2) of Delegated Regulation (EU) 2019/945 is proposed to be amended for clarification.
The first sentence establishes that the certification of any UAS has to follow the process laid down in
Part 21, regardless of the reason why certification is sought. The second sentence, however,
establishes that the UAS CAW Regulation will only apply to those UAS that have been certified for the
reasons established in Article 40(1) of that Regulation.

This means that if an UAS is certified but its certification is not required for the intended type of
operation (i.e. certified UAS used in low- or medium-risk operation in the ‘specific’ category), then the
UAS is not subject to the UAS CAW Regulation.

2.3.3.2 Commission Implementing Regulation (EU) 2019/947

In relation to the proposed amendment of Article 40(2) of Commission Delegated Regulation (EU)
2019/945, Article 7(2) of Commission Implementing Regulation (EU) 2019/947 is amended to impose
to the UAS operator the obtention of a (restricted) CofA in the case where the certification of the UAS
is required by the type of the intended operation.

This means that if an UAS is certified but its certification is not required by the type of the intended
operation, then the UAS operator does not have to obtain a (restricted) CofA. The same approach
applies to the noise certificate.

Article 12 is amended to complement the information that is necessary to issue an operational
authorisation. If a (restricted) CofA and noise certificate have been issued in accordance with the
(amended) Article 7(2), then this information should be provided. In addition, if such certificates have
been issued but are temporarily not valid, information on flight condition (approved in accordance
with Part 21) should be provided.

Point UAS.SPEC.100 is amended to differentiate the case where an UAS with a (restricted) CofA is used
and the case where only certified equipment is used on an UAS. In the first case, the UAS operator
shall comply with the new UAS CAW Regulation. In the second case, the UAS operator has only limited
obligations in respect of the continuing airworthiness of the certified equipment.
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2.3.4. Air Operations

2.3.4.1 Definition of ‘rotorcraft’ and ‘helicopter’

The proposed definition of ‘VTOL-capable aircraft’?®> maintains the focus on the physics of the flight
and it introduces the generic notion of lift/thrust units as elements that ensure the vertical take-off
and landing capability of the aircraft. While the proposed definition does not address the aspects of
control and automation implied by the definition of VTOL-capable aircraft as adopted with the EASA
Special Condition VTOL, it shall offer an increased versatility with regard to operational requirements.

The proposed definition also requires a change in the existing definition of ‘helicopter’ in Commission
Regulation (EU) No 965/2012, in Commission Implementing Regulation (EU) No 923/2012 and in
Commission Regulation (EU) No 1178/2011 in order to ensure a clear distinction between these two
definitions of ‘aircraft’. In particular, it is proposed to limit the definition of ‘helicopter’ to ‘heavier-
than-air aircraft supported in flight chiefly by the reaction of the air on up to two power-driven rotors
on substantially vertical axes’. This would imply that aircraft configurations with more than two
power-driven rotors should be initially classified as ‘VTOL-capable aircraft’ for the purposes of the
above-mentioned Regulations.

Consequently, to ensure a coherent organisation of the categories of aircraft, it is also necessary to
introduce in the above-mentioned Regulations the definition of ‘rotorcraft’ to make sure that
helicopters and gyrocopters are considered a subcategory of rotorcraft, and that rotorcraft is defined
as a ‘power-driven, heavier-than-air aircraft that depends principally for its support in flight on the lift
generated by up to two rotors’.

Should the proposed amendment of the definitions be finally approved, EASA will take appropriate
actions to inform Member States and assist them in the notification process of the differences in
relation to the respective provisions of the ICAO Convention.

2.3.4.2 General considerations

Today, air operations with aeroplanes and helicopters are governed by Commission Regulation (EU)
No 965/2012. That Regulation also lays down provisions for the certification of commercial air
transport (CAT) operators that operate aircraft (aeroplanes and helicopters) registered in the EU
Member States.

However, that Regulation does not contain appropriate provisions for the safe operation of UAS and
of VTOL-capable aircraft and for the certification of operators of such aircraft.

The transportation of persons and/or cargo by VTOL-capable aircraft in congested (urban) or outside
congested areas requires a level of safety that is at least as high as that applicable to operations with
conventional aeroplanes or helicopters. In some respects, the precautionary principle should be
exercised until more data on operations with innovative aircraft is gathered.

Therefore, for the future integration of VTOL-capable aircraft into the transportation systems of the
EU Member States, it has been found appropriate to employ the regulatory infrastructure available
today for aeroplanes and helicopters (Figure 4) with the necessary amendments considering novel
aircraft designs, types of propulsion, and concepts of operation.

25 A power-driven, heavier-than-air aircraft, other than aeroplane or rotorcraft, capable of performing vertical take-off and
landing by means of lift/thrust units used to provide lift during the take-off and landing.
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Figure 4 — Proposed amendments to Commission Regulation (EU) No 965/2012
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» Annexll Part-ARO » Annexll Part-ARO (amended)
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The approach towards UAS / VTOL-capable aircraft operations in the ‘certified’ category underpins
the concept of new air mobility of people and cargo, in particular in congested (urban) areas, and its
safe integration into existing and future air and ground infrastructure.

The concept of innovative air mobility (IAM) accommodates commercial and non-commercial
operations with novel aircraft designs that do not automatically fall under one of the known categories
of aeroplanes or helicopters, but which have the capability to vertically take off and land, have specific
(distributed) propulsion features, may be operated in unmanned configuration, etc.

That concept has been reflected in the new Annex IX (Part-IAM) to Commission Regulation (EU)
No 965/2012, and will gradually address two major aspects of VTOL-capable aircraft operations:
manned configuration (with the present NPA), and unmanned configuration (with a subsequent,
future NPA under RMT.0230).

As shown in Figure 5 below, Annex IX (Part-IAM) consists of four subparts:
—  GENERAL (GEN),

— OPERATING PROCEDURES (OP),

— AIRCRAFT PERFORMANCE AND OPERATING LIMITATIONS (POL), and
— INSTRUMENTS, DATA AND EQUIPMENT (IDE).

Each subpart, except GEN, is structured in two modules: operations in congested (urban) areas
(Module-UAM) and operations in non-congested areas (Module-NAM).

Module-UAM will include operations with VTOL-capable aircraft in densely populated urban areas or
between such areas and suburbs where transportation centres/hubs may be located (known as
congested areas) or originating from a congested area to a non-congested area.

Operators that intend to conduct countryside-to-countryside operations with VTOL-capable aircraft
without flying over or taking off from / landing at urban areas would be subject to Module-NAM (non-
urban, non-congested air mobility). That module will be mostly relevant for non-commercial, low-risk
operations with VTOL-capable aircraft.

Some of the subparts are further divided into sections:

—  Section 1: GENERAL REQUIREMENTS FOR ANY VTOL-CAPABLE AIRCRAFT (VCA),

*
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—  Section 2: VTOL-CAPABLE AIRCRAFT IN MANNED CONFIGURATION (MVCA),

—  Section 3: VTOL-CAPABLE AIRCRAFT

PASSENGERS (UVCA), and
—  Section 4: VTOL-CAPABLE AIRCRAFT IN UNMANNED CONFIGURATION THAT CARRY CARGO

(DVCA).

IN UNMANNED CONFIGURATION THAT CARRY

This NPA does not address the UVCA and DVCA sections and their relevant general requirements: they
will be dealt with in a subsequent, future NPA under RMT.0230.

Figure 5 — Structure of Annex IX (Part-IAM)
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Air operations with aeroplanes and helicopters are traditionally regulated on the basis of whether or
not the flight is part of a commercial operation?. Moreover, for CAT operations?’ (part of commercial
operations) the certification of the operator is required, e.g. issuance of an air operator certificate
(AOC), and the establishment of a safety management system (SMS).

Whilst it is expected that most of the initial operations with VTOL-capable aircraft will be commercial
by nature, and non-commercial operations (such as leisure flights, business trips, etc.) will follow at a
later stage, novel aircraft designs and their frequent use over densely populated urban areas dictate
an innovative approach rather than the traditional differentiation of ‘commercial’ versus ‘non-
commercial’. This new approach is operation-centric and requires the same level of safety for the
same safety risks, irrespective of the purpose of the flight.

26 The term ‘commercial operation’ is defined in Article 3 of Regulation (EU) No 965/2012 as follows: ‘“commercial
operation” means any operation of an aircraft, in return for remuneration or other valuable consideration, which is
available for the public or, when not made available to the public, which is performed under a contract between an
operator and a customer, where the latter has no control over the operator;’

27 The term ‘commercial air transport (CAT) operation’ is defined in Article 3 of Regulation (EU) 2018/1139 as follows:
‘““commercial air transport” means an aircraft operation to transport passengers, cargo or mail for remuneration or other

valuable consideration.’
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2.3.4.3 Air operator certification

Before starting air operations, the operator of a UAS / VTOL-capable aircraft used for commercial or
non-commercial operations shall undergo a certification procedure and shall receive an air operator
certificate (AOC). The certification requirements and process are the same as those available for
operators of aeroplanes and helicopters under Annex Il (Part-ARO) and Annex Il (Part-ORO) to
Commission Regulation (EU) No 965/2012. For this reason, Annex Il (Part-ARO) and Annex Ill (Part-
ORO) have been only slightly amended to accommodate operations with manned VTOL-capable
aircraft.

The AOC for a VTOL-capable aircraft operator shall remain valid for as long as the operator meets all
the applicable requirements; it shall be subject to suspension, limitation, revocation, or termination.

The VTOL-capable aircraft shall be certified, and the list of aircraft intended to be used by the operator
shall be included in the operations specifications to the AOC. In addition, the VTOL-capable aircraft
shall be equipped with the necessary navigation, communication, surveillance, detect and avoid
equipment, as well as with any other equipment deemed necessary for the safety of the intended
flight, taking into account the nature of the operation, air traffic management regulations and rules of
the air applicable during any phase of the flight.

The approach to VTOL-capable aircraft technology from an operational perspective is neutral
(technology-agnostic) as far as possible, unlike the approach to manned aviation where the distinction
is made between aircraft categories and classes. However, a balance between prescriptive and
performance-based approach is proposed to avoid a too wide interpretation as it might be difficult for
operators and competent authorities to implement and enforce it.

A VTOL-capable aircraft must be operated only if it is in airworthy condition, and the equipment and
the other components and services necessary for the intended operation are available and
serviceable.

The applicant for an AOC shall have established a management system, including a safety risk
management function, tailored to the complexity of the organisation and the intended operations.
This includes the ability to develop safety cases, assess tactical and strategic risks of intended
operations by applying a validated risk assessment methodology and mitigate them.

2.3.4.4 Responsibilities of the AOC holder
The main responsibilities of the AOC holder are to:

— establish appropriate procedures for the operational control of its aircraft;

— ensure that pilots are licensed, depending on the level of automation of the aircraft,
appropriately rated, and remain competent;

— ensure that the operation of VTOL-capable aircraft complies with the applicable EU regulations
and with the airspace requirements of the Member State where the operation is conducted.

Detailed operator responsibilities are established in new Annex IX (Part-IAM) to Commission
Regulation (EU) No 965/2012, specifically designed to address the IAM concept of operations.

2.3.4.5 Operational requirements and specific approvals

New Annex IX (Part-IAM) to Commission Regulation (EU) No 965/2012) specifically considers VTOL-
capable aircraft with electric propulsion although it is also applicable to aircraft with other sources of
energy (e.g. hybrid). The main concerns that have been addressed relate to flight routes, aerodromes,
usable energy, and energy reserves.
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Operators of VTOL-capable aircraft shall perform a careful pre-flight planning and only operate where
the conditions are appropriate for the type of the intended operation. For example, when planning
normal passenger operations, operators shall only select those aerodromes that are adequate.
Adequate must also be the departure and destination aerodromes, as well as all alternate
aerodromes. At the flight-planning stage, operators should assess their suitability for the intended
flight and establish operating minima for each of them. For contingency-planning purposes, operators
shall also assess the suitability of en-route aerodromes for possible diversions in the en-route phase
of flight.

The term ‘aerodrome’ includes heliports and vertiports. Operators of VTOL-capable aircraft shall only
use adequate aerodromes for passenger operations. The use of operating sites is only allowed for
VEMS and for cargo operations.

VTOL-capable aircraft used for:

— operations using performance-based navigation (PBN);

— the transport of dangerous goods (DG);

— operations with the aid of night-vision imaging systems (NVIS); and
— for emergency medical service operations (VEMS)

shall be issued with additional specific approvals.

The issue of specific approvals is regulated by Part-SPA to Commission Regulation (EU) No 965/2012.
Annex V (Part-SPA) has been amended to address the specific operational approval for the conduct of
VEMS operations. Instead of amending the existing Subpart SPA.HEMS requirements, it was found
more appropriate to add a new Subpart O, but still based on existing Subpart SPA.HEMS requirements.

The specificities of VTOL-capable aircraft do not require a different approach towards emergency
medical services. The philosophy of HEMS and its difference from air ambulance apply to VEMS as
well. Air ambulance is a conventional CAT flight when the urgency is not an issue for the carriage of
patients or medical supplies (blood, organs, drugs, etc.).

ADAC Luftrettung, a German HEMS operator, carried out a study?® on the feasibility of conducting
emergency medical services with VTOL-capable aircraft (VEMS). This study determined found out the
following: ‘Compared to the operation of a rescue transport helicopter, the operation of a multicopter
[...] with two pilots is excluded, as only two seats (pilot + passenger) are available. As the long-term
intention of the manufacturers of eVTOL is to carry out autonomous flights, other multicopter
concepts are not designed for operation with two pilots. Only single-pilot operation (with the support
of an emergency doctor trained as TC HEMS) is therefore possible and should be considered. It can be
assumed that, under consideration of current legal regulations, the specifications of SPA.HEMS.120
would therefore be applicable for a single-pilot cockpit.’

The study also recognised that current VTOL-capable aircraft designs and performance need to be
significantly improved before bringing the medical doctor to the site, as a first step. The second step
— transport of patients by VTOL-capable aircraft — would require further design and performance
enhancements and will be addressed in the future.

The proposed regulatory framework for VEMS under Annex V (Part-SPA) to Commission Regulation
(EU) No 965/2012 is, therefore, designed to facilitate that first step.

28 ADAC Luftrettung Feasibility Study on the potential application of multicopters as emergency doctor shuttles — Result
report. Munich, 14 October 2020 (https://luftrettung.adac.de/app/uploads/2020/10/Multikopter im Rettungsdienst -
Machbarkeitsstudie - ADAC Luftrettung.pdf).
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2.3.5. Flight crew licensing

The development of comprehensive flight crew licensing requirements (ab initio training) for manned
VTOL-capable aircraft is under way. A first draft is planned to be published as part of a subsequent,
future NPA under RMT.0230. However, it is to be anticipated that some manned VTOL-capable aircraft
manufacturers/operators will already be ready to start operations before the adoption and
applicability of the subject draft implementing and delegated acts.

Hence, in order to ensure that the start of operations with manned VTOL-capable aircraft in the near
future will be supported by the availability of appropriately qualified and licensed flight crews, this
NPA proposes to introduce provisions (a new Article 4f in Commission Regulation (EU) No 1178/2011)
that will allow holders of commercial pilot licences for aeroplanes or helicopters (CPL(A) and CPL(H))
to be issued with a VTOL-capable aircraft type rating that will be endorsed on their CPL(A) or CPL(H),
after having completed type-rating training in accordance with the applicable OSD. Draft Article 4f will
comprehensively address type-rating training including revalidation and renewal, privileges for flying
under instrument flight rules (IFR), as well as related instructor and examiner privileges. This solution
(VTOL-capable aircraft type ratings for existing CPL(A) and CPL(H) holders) will serve as a bridging
solution while the relevant comprehensive Part-FCL framework is not yet in place, but is also planned
to keep the content of Article 4f as a permanent arrangement: CPL(A) or CPL(H) holders who wish to
continue their career as VTOL-capable aircraft pilots will not need to obtain a separate pilot licence
for manned VTOL-capable aircraft; they will be able to add a VTOL-capable aircraft type rating to their
existing licence.

A definition of ‘VTOL-capable aircraft’ is proposed to be inserted in Article 2 of Commission Regulation
(EU) No 1178/2011, consistently with the definition inserted for the same purpose in Commission
Regulation (EU) No 965/2012 and in Commission Regulation (EU) No 923/2012.

That ‘bridging solution” would bring about the following:

— for affected industry stakeholders (operators / training organisations / manufacturers /
pilots): a small increase in resources can be expected related to type-rating training for manned
VTOL-capable aircraft that needs to be provided to CPL(A) or CPL(H) holders. At the same time,
operations with manned VTOL-capable aircraft will be supported by the availability of
appropriately qualified and licensed flight crews already in the early phase of VTOL-capable
aircraft operations.

— for NAAs/EASA: a small increase in resources can be expected related to the administration of
type ratings for manned VTOL-capable aircraft that need to be issued to CPL(A) or CPL(H)
holders. At the same time, the ‘bridging solution’ will provide for a relatively simple way to issue
privileges for flying manned VTOL-capable aircraft, since no initial licensing of pilots would be
necessary.

In general, with this ‘bridging solution’ only pilots that already hold a licence for a conventional aircraft
could be involved in operations with manned VTOL-capable aircraft, with no possibility for ab initio
pilot training in VTOL-capable aircraft. However, in any case, the intention is that only experienced
pilots shall fly VTOL-capable aircraft during the initial phase of their operation. Experience gained
during this phase will contribute to the development of a robust and comprehensive flight crew
licensing framework for manned VTOL-capable aircraft with a future NPA under RMT.0230.
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2.3.6. Standardised European rules of the air (SERA)*

In general, the main purpose of the SERA provisions is to provide for a safe, orderly and efficient air
traffic management and help avoid mid-air collisions. One of the underlying SERA principles is the
principle of ‘see and avoid’ which shall be used by the pilot-in-command as last line of defence to
avoid mid-air collision in all airspace classes. When the pilot is on board aircraft, as it is the case for
manned VTOL-capable aircraft, the ‘see and avoid’ principle is automatically complied with.

As required in point SERA.3105 on minimum heights, and except when necessary for take-off or
landing, or except by permission from the competent authority, an aircraft shall not be flown over the
congested areas of cities, towns or settlements or over an open-air assembly of persons, unless at
such a height will permit, in the event of an emergency arising, a landing to be made without undue
hazard to persons or property on the ground. The minimum heights for VFR flights shall be those
specified in point SERA.5005(f)3° and the minimum levels for IFR flights shall be those specified in point
SERA.5015(b)3™.

The combined effect of those requirements implies that currently aircraft operations in an urban area
may be performed for a very specific purpose (e.g. mainly police helicopters, helicopter emergency
medical services (HEMS) operations and, in some cases, specifically authorised operations such as
balloons or operations that take off and land in aerodromes located in suburban environments).
Due to their design, performance and operational/business approach, VTOL-capable aircraft offer a
new paradigm to allow more operations in urban environments, depending on the acceptable level of
safety, societal acceptance, and noise tolerance.

It is expected that the first type of operations of manned VTOL-capable aircraft in urban environment
will follow a limited set of predefined routes or areas/corridors3? for which the relevant competent
authorities have got assurance that the air and ground risks are properly mitigated and, therefore, the
objectives of point SERA.3105 shall be met. If competent authorities permit aircraft to fly below the
minimum heights defined in accordance with point SERA.3105, then the safety objectives of
SERA.3105 shall be met. This approach will be necessary until experience is gained on how to validate
UAS operations in urban environments from a safety, environmental, security and privacy point of
view. In addition, there will be a limited number of vertiports and operating sites in each city, and the
safe and efficient air traffic taking off from and landing at those areas together with other air traffic in
urban environments and existing air operations must be ensured. If, during the development process,
it can be demonstrated and validated that safety, environmental protection and compatibility,

23 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying down the common rules of the air
and operational provisions regarding services and procedures in air navigation and amending Implementing Regulation
(EU) No 1035/2011 and Regulations (EC) No 1265/2007, (EC) No 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and
(EU) No 255/2010 (0J L 281, 13.10.2012, p. 1) (https;//eurlexeuropa.eu/legalcontent/EN/TXT/2uri=CELEXY63A32012R0923&0id=1655032371589).

30 |n particular, point SERA.5005(f) states that except when necessary for take-off or landing, or except by permission from the
competent authority, a VFR flight shall not be flown:

— over the congested areas of cities, towns or settlements or over an open-air assembly of persons at a height less than
300 m (1 000 ft) above the highest obstacle within a radius of 600 m (2 000 ft) from the aircraft;

— elsewhere than as specified above, at a height less than 150 m (500 ft) above the ground or water, or 150 m (500 ft)
above the highest obstacle within a radius of 150 m (500 ft) from the aircraft.

31 Similarly, point SERA.5015(b) specifies that except when necessary for take-off or landing, or except when specifically
authorised by the competent authority, an IFR flight shall be flown at a level which is not below the minimum flight altitude
established by the State whose territory is overflown, or, where no such minimum flight altitude has been established:

— over high terrain or in mountainous areas, at a level which is at least 600 m (2 000 ft) above the highest obstacle located
within 8 km of the estimated position of the aircraft;

— elsewhere than as specified above, at a level which is at least 300 m (1 000 ft) above the highest obstacle located within
8 km of the estimated position of the aircraft.

32 |t is important to understand that these ‘predefined’ routes or areas/corridors are not the same with today’s ATS route
network concept, and the method to establish them for each UAM implementation scenario still needs to be developed.

*

* *
* o
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security, and privacy can be guaranteed without the need for predefined routes or areas/corridors for
manned VTOL-capable aircraft, then this potential limitation would be removed.

With predefined routes, manned VTOL-capable aircraft would have the possibility to operate in urban
environments following predefined routings, i.e. predefined height and heading, and predefined take-
off and landing procedures. With regard to safety, having predefined routes would allow the
systematic deconfliction between UAS, thus automatically avoiding mid-air collisions (MAC).
As regards environmental considerations, predefined routes would help to systematically avoid flying
over areas and buildings that, for any reason, require noise protection. Furthermore, the possibility to
avoid flying over ‘sensible’ places and the assurance of deconflicting paths thanks to predefined routes
would help gain greater public acceptance. However, the system of predefined routes might impose
limitations to some types of operations.

The alternative solution on ‘free routing’ would allow manned VTOL-capable aircraft to operate in
urban environments but without any restriction whatsoever with respect to routing possibilities.
Considering that, as of today, no detect and avoid (DAA) capabilities among UAS have been verified
and certified, it cannot be ensured that MACs could be systematically prevented. Therefore, this
solution has been discarded.

This NPA proposes respective amendments to SERA with the aim to enable operations with manned
VTOL-capable aircraft. The following section provides an introduction to the individual topics as well
as explanations for the proposed amendments included in Section 3.8 of this NPA.

2.3.6.1 The term “fuel’

The term ‘fuel’ appears in a significant number of provisions within SERA. With the introduction of
manned VTOL-capable aircraft, which are generally electrically powered, the issue was raised and
discussed to determine the best manner to reflect the actual situation of these new machines
regarding the fuel status.

Several options were envisaged like the juxtaposition of the terms “fuel’ and ‘energy’, or a modification
of the definition of “fuel’ to also include energy, as it is envisaged by ICAO in some cases.

Draft ICAO Annex 6 Part IV point 4.3.6 (version G September 2020) proposes the addition of the
following:

‘Note — For the remainder of this Part of this Annex, the term ‘fuel’ is intended to include all sources
of energy for RPA, to include (but not limited to) petroleum based, solar, battery or any future source
that provides energy to the RPA.’

Due to the use of the term “fuel’ in other applicable aviation regulations, it was concluded that the
terms ‘fuel/energy’ would be used whenever appropriate, but the term ‘fuel’ would be retained when
necessary, in particular in sentences that contain standardised phraseology.

2.3.6.2 The term ‘helicopter’

The term ‘helicopter’ appears in several SERA provisions. For some of them, it was considered
necessary to determine whether operations with manned VTOL-capable aircraft could be assimilated
into helicopter operations.
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This was in particular the case for point SERA.5001 VMC visibility and distance from cloud minima
(Note (***)(b)**) and for the conditions applicable to special VFR (point SERA.5005(b)(2) and (c)(1)) as
manned VTOL-capable aircraft are the only machines considered sufficiently different from other
aircraft, based on their potential capability to hover and fly at low speed to allow proper observation
of other aircraft and obstacles by the pilot.

Manned VTOL-capable aircraft may have similar capabilities to helicopters and the case had to be
explored to determine whether the provisions needed to be adapted to allow for similar flexibility, in
particular considering the capability to fly at low speed for an extended period of time.

However, compared to helicopters, manned VTOL-capable aircraft may have specific operational
limitations due to the high energy consumption needed to maintain slow- or hover-flight conditions
for an extended period of time.

It is expected that pilot training and qualifications for manned VTOL-capable aircraft will allow for a
pilot performance similar to that of a helicopter pilot.

The criterion ‘able to hover or fly for an extended period of time at low speed’ does not depend on
the applicable criteria for the certification of manned VTOL-capable aircraft in the category ‘Enhanced’
or ‘Basic’, but on the parameters of each flight (weight, wind, weather, distance, etc.) and should be
known by the pilot/operator only at the time of the flight.

Considering the novelty of such operations, the potential traffic density in which they will operate, the
urban environment and the absence of safety record of operations that have not yet started in real
conditions, it is difficult to identify a reference baseline for comparison and safety performance
measurements.

Subsequently, it was concluded that it would be difficult to formulate a general provision that would
be appropriate for all possible cases of operations with manned VTOL-capable aircraft.

Therefore, it was decided, at least in the initial phase of these operations, that the minimum flight
visibility for VMC should not be allowed to less than 1 500 m for manned VTOL-capable aircraft and
that the authorisation possibly granted by the competent authority to fly with a 800-m visibility should
apply only to helicopters, when the operating conditions permit. This limitation is not included in the
present NPA because only binding provisions are addressed, but it will be reflected in the related AMC
and GM, as appropriate.

This approach could be revisited based on safety records and safety data relative to these operations,
when they will become available.

Following this investigation related to the comparison between helicopter operations and manned
VTOL-capable aircraft operations as regards flight visibility, it was decided to proceed with a similar
comparison for all other SERA specificities of helicopter operations.

This investigation concluded that the specificities logically also apply to manned VTOL-capable aircraft
and the proposal was to replace the term ‘helicopter’ by the term ‘helicopter/VTOL-capable aircraft’
as per Article 2(25) of the SERA Regulation. The latter was generally selected for provisions on air-
taxiing, take-off or landing areas, minimum heights, phraseology, or marshalling signals, and only in
some interception cases.

It was also decided that the definition of ‘manned VTOL-capable aircraft’, proposed for inclusion in
the AIR OPS and FCL Regulation, would also be proposed for inclusion into the SERA Regulation.

33 Note (***)(b): helicopters may be permitted to operate in less than 1 500 m but not less than 800 m flight visibility, if
manoeuvred at a speed that will give adequate opportunity to observe other traffic or any obstacles in time to avoid
collision.
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2.3.6.3 The term ‘operating site’

For consistency with the AIR OPS Regulation, reference was also made in a number of instances to
‘aerodromes’ and ‘operating sites’ at the time of drafting the SERA Regulation.

However, the term ‘operating site’ had not been added everywhere and the consideration of the case
of manned VTOL-capable aircraft was the occasion to further analyse the instances in which both
terms should be used complementarily. Points SERA.8020 and SERA.11005(ab) were identified as
possible ‘candidates’ for the insertion of the term ‘operating site’.

As regards point SERA.8020 Adherence to flight plan and weather deterioration below VMC, manned
VTOL-capable aircraft, operating initially in VFR, but also helicopters, may elect to land at places other
than an aerodrome in some cases; therefore, it is considered acceptable to extend the possibility to
land elsewhere than at an aerodrome as a possible option in case of necessity due to weather.
However, what is acceptable in general cases of operations may not be appropriate in case of planned
commercial operations with passengers on board and the AIR OPS Regulation imposes some
restrictions on the use of operating sites for such types of operations (e.g. point UAM.OP.MVTA.107
urban mobility operations with passengers on board).

In point SERA.11005(ab) Unlawful interference, ‘attempt to land as soon as practicable’ would be the
required immediate action by the pilot-in-command, as stated in the provision. Point SERA.11005
presents an emergency contingency situation where an aircraft is under threat due to unlawful
interference. For manned VTOL-capable aircraft, it may also be necessary to extend the possibility to
land at places other than an aerodrome in such cases, and may be up to the relevant competent
authority to assign other places for landing beyond aerodromes.

It was concluded that, like heliports, vertiports are categorised as aerodromes. As a consequence,
there is no need to mention vertiports as an alternative to aerodromes.

Operating sites are already accepted by the SERA Regulation as a possible point of departure or
destination in the flight plan (point SERA.4005 Contents of a flight plan). Therefore, it was considered
that operating sites might also be accepted for diversion due to weather deterioration in the general
cases laid down in the SERA Regulation and in any case due to unlawful interference. However, as
explained above, this is valid only for general cases. It will be the responsibility of the pilot/operator
to decide whether the specificities of a given flight are covered only by the SERA Regulation as a
general case or are subject to additional restrictions imposed by other regulations.

2.3.6.4 Information on unmanned aircraft

Operations with manned VTOL-capable aircraft are normally provided with standard flight information
service (FIS), where applicable, and that includes any relevant information as described in point
SERA.9005 Scope of flight information service. Observing the existing and expected development of
UAS activities with different capabilities and characteristics leading to possible safety concerns, it was
considered appropriate to add in the above requirement pertinent information on known UAS
activities. Such information will also be useful for other manned aircraft.

The addition of information related to UA activities will be beneficial for both manned VTOL-capable
aircraft and manned aircraft in general, and would improve safety.

To ensure consistency with the current regulatory framework, point ATS.TR.305 Scope of flight
information service of Annex IV (Part-ATS) to Commission Implementing Regulation (EU) 2017/373 will
be subsequently partially amended.
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2.3.6.5 Operation of an SSR transponder

Point SERA.13001 Operation of an SSR transponder requires that any aircraft equipped with a
serviceable transponder shall always operate it. There is an exemption for aircraft without sufficient
electrical power. This exemption was intended for aircraft without electrical generation on board (like
sailplanes) for which the electrical energy should be kept for operating the transponder in the most
relevant circumstances.

The question was addressed to find out whether electrically powered, manned VTOL-capable aircraft
should be considered ‘aircraft without sufficient electrical power’, for example, in the perspective
where all available energy should be secured for the functioning of the engine.

These electrically powered, manned VTOL-capable aircraft are certified and designed to be used with
their full electrical capability planned and managed throughout the flight.

Subsequently, manned VTOL-capable aircraft should not be included in the category ‘aircraft without
sufficient electrical power’. Therefore, no change is proposed to point SERA.13001.

However, being equipped with a serviceable transponder may remain optional depending on the type
of operation and the operational environment considered.

This approach is not contained in the present NPA because only binding requirements are addressed,
but it will be reflected in the related, future AMC and GM, as appropriate.

2.4. What are the expected benefits and drawbacks of the proposed amendments

This regulatory proposal contributes to ensuring a high and uniform level of safety as regards
operations with UAS and manned VTOL-capable aircraft by mitigating potential safety risks and
fostering an operation-centric, proportionate, as well as risk- and performance-based regulatory
framework harmonised across the EU Member States. In addition, it enables the safe integration of
the new aviation actors in the Union skies.

The regulatory proposal enhances the market development in the field of IAM with an efficient and
well-designed regulatory framework, free of burdensome provisions.

The following table provides the highlights of the main expected benefits and drawbacks for the
elements considered controversial for each affected regulatory domain.

It includes references to the CAW, AIR OPS, FCL and ATM domains, while for the IAW domain no
specific controversial elements have been identified.
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Affected regulatory domain

Main benefits/drawbacks

CAW: Specific annexes on the CAW of UAS
subject to certification and operated in the
‘specific’ category on the basis of the principles
of Part-ML and Part-CAO

No potential additional costs for a maintenance

licence, avoiding potential limitations for
personnel that have already gained experience
in this field but do not hold a maintenance

licence.

It also offers an organisation approval with all
the necessary CAW privileges (Part-CAO.UAS
organisations).

It provides for safe and proportionate CAW
provisions for UAS subject to certification and
operated in the ‘specific’ category.

AIR OPS:

Use of manned VTOL-capable aircraft in

emergency medical services (VEMS)

Certification of non-commercial operators of
manned VTOL-capable aircraft

VEMS would bring quickly on the accident scene
the emergency doctor to treat and stabilise the
patient. Manned VTOL-capable aircraft used in
EMS are likely to gain full public acceptance due
to the expected societal benefits and lower
levels of pollution (noise and emissions).

Air operator certificate (AOC):

1) Positive safety considerations considering the
thorough check in the AOC issue process.

2) Administrative effort for
demonstrate compliance in order to obtain the

AOC.

operators to

3) EU MS competent authorities might face costs
related to additional personnel required to be
hired and trained to issue AOCs to non-
commercial operators and perform oversight.
However, these costs are not expected to be
high considering the low number of non-
commercial VTOL-capable aircraft operations
expected to be conducted in the short/medium
term; therefore, these activities might be
performed partially by existing competent
authority staff.

**

*

*

* *
* o

An agency of the European Union

TE.RPR0O.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.

Page 46 of 295



European Union Aviation Safety Agency NPA 2022-06

2. In summary — why and what

Affected regulatory domain Main benefits/drawbacks

FCL: Only pilots that already hold a licence for a

New provisions to allow existing CPL(A) and conventional aircraft could be involved in

CPL(H) holders to add VTOL-capable aircraft
type ratings to their licences

operations with manned VTOL-capable aircraft,
with no possibility for ab initio pilot training in
VTOL-capable aircraft. However, in any case,
only experienced pilots shall fly VTOL-capable
aircraft during the initial phase of their
operation. Experience gained during this phase
will contribute to the development of a robust
and comprehensive flight crew licensing
framework for manned VTOL-capable aircraft
with a future NPA in the context of RMT.0230.

ATM: The establishment of predefined routes would allow
to systematically avoid flying over areas and buildings

Predefined routes . . .
that, for any reason, require noise protection.

Furthermore, the possibility to avoid flying over
‘sensible’ places and the assurance of deconflicting
paths thanks to predefined routes would help gain
greater public acceptance.

However, the system of predefined routes might
impose limitations on some types of operations.

With respect to the CAW and the AIR OPS domains, a detailed analysis leading to the above
conclusions can be found in Section 4.3, including reference to the assessed options.
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3. Proposed amendments and rationale

The amendment is arranged to show deleted, new or amended, and unchanged text as follows:
— deleted text is struckthrough;

— new or amended text is highlighted in blue;
— anellipsis ‘[...]" indicates that the rest of the text is unchanged.

Where necessary, the rationale is provided in blue italics.

3.1. Proposed amendments to Commission Regulation (EU) No 748/2012

3.1.1. Draft cover regulation
COMMISSION REGULATION (EU) No 748/2012
of 3 August 2012

laying down implementing rules for the airworthiness and environmental certification of aircraft and related
products, parts,—and appliances, command units and command unit components, as well as for the
certification of design and production organisations

[...]

Article 1 Scope and definitions
1. This Regulation lays down, in accordance with Articles 5{5}-and-Article-6{3}19, 58 and 62 of
Regulation{EC) No-216/2008Regulation (EU) 2018/1139, common technical requirements and
administrative procedures for the airworthiness and environmental certification of products,
parts,and appliances, command units and command unit components specifying:

[...]

(f)  the identification of products, parts,and appliances, command units and command unit
components;

(g) the certification of certain parts,an€ appliances and command unit components;

[..]

2. For the purpose of this Regulation, the definitions in Regulation (EU) 2018/1139 apply. tThe
following definitions shat-also apply:

[..]

(c)  ‘Part 21’ means the requirements and procedures for the certification of aircraft and
related products, parts,and appliances, command units and command unit components,
and of design and production organisations laid down in Annex | to this Regulation;

[..]

(f) ‘article’ means any part and appliance to be used on civil aircraft and any command unit
component;

[...]

(n ‘command unit’ means the equipment or items of equipment to control unmanned
aircraft remotely, as defined in Article 3(32) of Regulation (EU) 2018/1139, which ensures
the control or monitoring of unmanned aircraft during any phase of flight; the command
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unit does not include any ground-, air- or space-based equipment or items of equipment
that support(s) the command and control (C2) link service;

(m) ‘command unit component’ means any element of the command unit;

(n)  ‘command unit installation” means the process to integrate the command unit elements
in a physical environment that is eligible for that purpose according to a set of installation
and testing instructions, such that the installed command unit may be used to operate
an unmanned aircraft.

Article 2 Certification of Pproducts, parts,-end appliances, command
units and command unit components-certification

1. Products, parts,and appliances, command units and command unit components shall be issued
certificatescertified as specified in Annex | (Part 21).

[...]

Article 8 Design organisations
1. An organisation responsible for the design of products, parts,-and appliances, command units
and command unit components or for changes or repairs thereto shall demonstrate its
capability in accordance with Annex | (Part 21).

2. By way of derogation from point 1, an organisation whose principal place of business is in a non-
mMember State may demonstrate its capability by holding a certificate issued by that State for
the product, part,—and appliance, command unit and command unit component for which it
applies, provided:

[...]

Article 9 Production organisations

1. An organisation responsible for the manufacture of products, parts,-and appliances, command
units and command unit components shall demonstrate its capability in accordance with the
provisions of Annex | (Part 21). This demonstration of capability is not required for the parts,-e+
appliances or command unit components that an organisation manufactures which, in
accordance with the provisions of Annex | (Part 21), are eligible for installation in a type-certified
product without the need to be accompanied by an authorised release certificate (i.e. EASA
Form 1).

2. By way of derogation from point 1, a manufacturer whose principal place of business is in a non-
mMember State may demonstrate its capability by holding a certificate issued by that State for
the product, part,and appliance, command unit and command unit component for which it
applies, provided:

[...]

6. By way of derogation from points 21.B.125(d)(1) and (2) of Annex | (Part 21), an organisation
that produces products, parts,-e+ appliances, command units or command unit components
without an approval certificate and that holds a valid letter of agreement issued in accordance
with Annex | (Part 21) may correct, until 7 March 2025, any findings of non-compliance related
to the—Annex | requirements introduced by Commission Implementing Regulation
(EU) 2022/203.
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Wherelf after 7 March 2025 the organisation has not closed those findings, the letter of
agreement shall be revoked, limited or suspended in whole or in part.

[...]

3.1.2. Annex | — SECTION A TECHNICAL REQUIREMENTS

SUBPART A — GENERAL PROVISIONS
[...]

21.A.2 Undertaking by another person than the applicant for, or

holder of, a certificate

The actions and obligations required to be undertaken by the holder of, or applicant for, a certificate
for a product, part,-er appliance, command unit or command unit component under this Section may
be undertaken on its behalf by any other natural or legal person, provided the holder of, or applicant
for, that certificate can show that it has made an agreement with the other person such as to ensure
that the holder’s obligations are and will be properly discharged.

21.A.3A Reporting system

(a)  Without prejudice to Regulation (EU) No 376/2014 of the European Parliament and of the
Council(*) and its delegated and implementing acts, all natural or legal persons that have
applied for or hold a type-certificate, restricted type-certificate, supplemental type-certificate,
European Technical Standard Order (ETSO) authorisation, major repair design approval or any
other relevant approval deemed to have been issued under this Regulation shall:

1. establish and maintain a system for collecting, investigating and analysing occurrence
reports in order to identify adverse trends or to address deficiencies and to extract
occurrences whose reporting is mandatory in accordance with point 3 and those which
are reported voluntarily. When the principal place of business is located in a Member
State, a single system may be established to meet the requirements of Regulation (EU)
No 376/2014 of efthe European Parliament and of the Council and its implementing acts
and of Regulation (EU) 2018/1139 and its delegated and implementing acts. The reporting
system shall include:

(i) reports of and information related to failures, malfunctions, defects or other
occurrences which cause or might cause adverse effects on the continuing
airworthiness of the product, part,-er appliance, command unit or command unit
component covered by the type-certificate, restricted type-certificate,
supplemental type-certificate, ETSO authorisation, major repair design approval or
by any other relevant approval deemed to have been issued under this Regulation;

(i)  errors, near misses and hazards that do not fall under point (i);

2. make available to known operators of the product, part,-er appliance, command unit or
command unit component and, on request, to any person authorised under other
implementing or delegated acts the information about the system established in
accordance with point 1, and on how to provide reports of and information related to
failures, malfunctions, defects or other occurrences referred to in point 1(i);
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report to the Agency any failure, malfunction, defect or other occurrence of which it is
aware and is related to a product, part,~er appliance, command unit or command unit
component covered by the type-certificate, restricted type-certificate, supplemental
type-certificate, ETSO authorisation, major repair design approval or by any other
relevant approval deemed to have been issued under this Regulation, and which has
resulted or may result in an unsafe condition.

(b)  Without prejudice to Regulation (EU) No 376/2014 of the European Parliament and of the
Council and its delegated and implementing acts, any natural or legal person that holds or has
applied for a production organisation approval certificate under Subpart G of this Section, or
that produces a product, part,-er appliance, command unit or command unit component under
Subpart F of this Section, shall:

1.
2.

[...]

[...]

report to the responsible design approval holder all the cases where products, parts,-e+
appliances, command units or command unit components have been released by the
production organisation and possible deviations from the applicable design data have
been subsequently identified, and investigate with the design approval holder to identify
those deviations which could lead to an unsafe condition;

[...]

if the production organisation acts as a supplier to another production organisation, also
report to that other organisation all the cases where it has released products, parts,-er
appliances, command units or command unit components to that organisation and
possible deviations from the applicable design data have been subsequently identified.

21.A.3B Airworthiness directives

[..]

(b)  The Agency shall issue an airworthiness directive when:

1.

[...]

**

*
*

* *
* gk
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an unsafe condition has been determined by the Agency to exist in an aircraft, as a result
of a deficiency in the aircraft, or an engine, propeller, part or appliance installed on this
aircraft, or a command unit or its components; and

that condition is likely to exist or develop in other aircraft.

[..]

following the approval by the Agency of the proposals referred to inurder point (1), make
available to all known operators or owners of the product, part,-e+ appliance, command
unit or command unit component and, on request, to any person required to comply with
the airworthiness directive, appropriate descriptive data and accomplishment
instructions.
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21.A.4 Coordination between design and production

Each holder of a type-certificate, restricted type-certificate, supplemental type-certificate, ETSO
authorisation, approval of a change to type-certificate or approval of a repair design, shall collaborate
with the production organisation as necessary to ensure:

(a) the satisfactory coordination of design and production required by points 21.A.122,
21.A.130(b)(3) and (4), 21.A.133 and 21.A.165(c)(2) and (3) as appropriate; and

(b)  the proper support of the continued airworthiness of the product, part, e appliance, command
unit or command unit component.

21.A.5 Record-keeping

All natural or legal persons that hold or have applied for a type-certificate, restricted type-certificate,
supplemental type-certificate, ETSO authorisation, design or repair approval, permit to fly, production
organisation approval certificate or letter of agreement under this Regulation shall:

(a)  when they design a product, part, er appliance, command unit or command unit component,
or changes or repairs thereto, establish a record-keeping system and maintain the relevant
design information/data; that information/data shall be made available to the Agency in order
to provide the information/data that is necessary to ensure the continued airworthiness of the
product, part, erappliance, command unit or command unit component, the continued validity
of the operational suitability data, and compliance with the applicable environmental
protection requirements;

(b)  when they produce a product, part, er appliance, command unit or command unit component,
record the details of the production process relevant to the conformity of the product, part or
appliances, command unit or command unit component with the applicable design data, and
the requirements imposed on their partners and suppliers, and make that data available to their
competent authority in order to provide the information that is necessary to ensure the
continuing airworthiness of the product, part or appliance;

(c)  with regard to permits to fly:

1. maintain the documents that are produced to establish and justify the flight conditions,
and make them available to the Agency and to their competent authority of the Member
State in order to provide the information that is necessary to ensure the continued
airworthiness of the aircraft and of the command unit;

2. when they issue a permit to fly under the privilege of approved organisations, maintain
the documents associated with it, including inspection records and documents that
support the approval of the flight conditions and the issuance of the permit to fly itself,
and make them available to the Agency and to their competent authority of the Member
State responsible for the oversight of the organisation in order to provide the information
that is necessary to ensure the continued airworthiness of the aircraft and of the
command unit;

[...]

21.A.6 Manuals

The holder of a type-certificate, restricted type-certificate, or supplemental type-certificate shall:

(a) produce, maintain and update master copies of all manuals or variations in the manuals
required by the applicable type-certification basis, the applicable operational suitability data
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(b)

certification basis and the environmental protection requirements for the product, command
unit or article, and provide copies, on request, to the Agency;

for unmanned aircraft, determine whether the installation of a command unit in a physical
environment is necessary, and provide the operator with all the necessary instructions for the
installation and release of the command unit in accordance with Annex | (Part-ML.UAS) to
Commission Delegated Regulation (EU) .../....

21.A.7 Instructions for continued airworthiness

(a)

(b)

(d)

*

**
* *

*

* *
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The holder of a type-certificate, restricted type-certificate, supplemental type-certificate,
design change or repair design approval shall develop or reference the instructions which are
necessary for ensuring that the airworthiness standard related to the aircraft type and any
associated part, command unit or command unit component is maintained throughout the
operational life of the aircraft and the command unit, when demonstrating compliance with the
applicable type-certification basis established and notified by the Agency in accordance with
point 21.B.80.

At least one set of complete instructions for continued airworthiness shall be provided by the
holder of:

1. a type-certificate or restricted type-certificate to each known owner of one or more
products or command units upon its-their delivery or upon the issuance of the first
certificate of airworthiness or restricted certificate of airworthiness for the affected
aircraft, whichever occurs later;;

2. a supplemental type-certificate or design change approval to all known operators of the
product or command unit affected by the change upon the release to service of the
modified product or command unit;;

3. a repair design approval to all known operators of the product or command unit affected
by the repair upon the release to service of the product or command unit in which the
repair design is embodied;: Fthe repaired product, part,-e+ appliance, command unit or
command unit component may be released into service before the related instructions
for continued airworthiness have been completed, but this shall be for a limited service
period, and in agreement with the Agency.

Thereafter, those design approval holders shall make those instructions available on request to
any other person required to comply with those instructions.

By way of derogation from point (b), the type-certificate holder or restricted type-certificate
holder may delay the availability of a part of the instructions for continued airworthiness,
dealing with long lead accomplishment instructions of a scheduled nature, until after the
product or modified product, or the command unit or modified command unit, has entered into
service, but shall make those instructions available before the use of this data is required for
the product or modified product.

The design approval holder; who is required to provide instructions for continued airworthiness
in accordance with point (b); shall also make available the changes to those instructions to all
known operators of the product or command unit affected by the change and, on request, to
any other person required to comply with those changes. That design approval holder shall
demonstrate to the Agency, on request, the adequacy of the process of making changes to the
instructions for continued airworthiness available in accordance with this point.
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21.A.9 Access and investigation

Any natural or legal person that holds or has applied for a type-certificate, restricted type-certificate,
supplemental type-certificate, ETSO authorisation, design change or repair approval, certificate of
airworthiness, noise certificate, permit to fly, design organisation approval, production organisation
approval certificate or letter of agreement under this Regulation, shall:

(a)  grant the competent authority access to any facility, product, part,-an¢ appliance, command
unit and command unit component, document, record, data, process, procedure or to any other
material in order to review any report, make any inspection, or perform or witness any flight
and ground test, as necessary, in order to verify the initial and continued compliance of the
organisation with the applicable requirements of Regulation (EU) 2018/1139 and its delegated
and implementing acts;

(b)  make arrangements to ensure the competent authority has access, as provided for in point (a),
also in respect of the natural or legal person’s partners, suppliers and subcontractors.

SUBPART B — TYPE-CERTIFICATES AND RESTRICTED TYPE-
CERTIFICATES

21.A.11 Scope

This Subpart establishes the procedure for issuing type-certificates for products and command units
and restricted type-certificates for aircraft, and establishes the rights and obligations of the applicants
for, and holders of, those certificates.

[...]

21.A.15 Application

[...]

(b)  An application for a type-certificate or restricted type-certificate shall include, as a minimum,
preliminary descriptive data of the product; and command unit, the intended use of the product
and the kind of operations for which certification is requested. In addition, it shall include, or
be supplemented after the initial application by, a certification programme for the
demonstration of compliance in accordance with point 21.A.20, consisting of:

1. a detailed description of the type design, including all the configurations to be certified;
2. the proposed operating characteristics and limitations;
3. the intended use of the product and the kind of operations for which certification is
requested;
[...]
6. a proposal for the assessment of the meaningful groups of compliance demonstration

activities and data, addressing the likelihood of an unidentified non-compliance with the
type-certification basis, operational suitability data certification basis or environmental
protection requirements and the potential impact of that non-compliance on product
safety or environmental protection. The proposed assessment shall take into account at
least the elements set out in subpoints (1) to (4) of point 21.B.100(a). Based on this
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assessment, the application shall include a proposal for the Agency’s involvement in the
verification of the compliance demonstration activities and data; and

[...]

(e)  An application for a type-certificate or restricted type-certificate for a large aeroplane or a large
rotorcraft shall be valid for 5five years and an application for any other type-certificate or
restricted type-certificate shall be valid for 3three years, unless the applicant demonstrates at
the time of application that its product or command unit requires a longer period of time period
to demonstrate and declare compliance, and the Agency agrees to that longer period of time
period.

[...]

21.A.19 Changes requiring a new type-certificate

Any natural or legal person that proposesiag to change a product shall apply for a new type-certificate
if the Agency finds that the change in the design, power, thrust, or mass is so extensive that a
substantially complete investigation of compliance with the applicable type-certification basis is
required.

Any natural or legal person that proposes to change a command unit shall apply for a new type-
certificate if the Agency finds that the change in design is so extensive that a substantially complete
investigation of compliance with the applicable type-certification basis is required.

[...]

21.A.21 Requirements for the issuance of a type certificate or

restricted type certificate

(a) In order to be issued with a product or a command unit type certificate, or; when the aircraft
does not meet the essential requirements of Annex Il to Regulation (EU) 2018/1139, with an
aircraft restricted type certificate, the applicant shall:

1. demonstrate its capability in accordance with point 21.A.14;
2. demonstrate compliance in accordance eemply with point 21.A.20;

3. demonstrate, for aircraft type certificates or restricted type certificates, that the engine
andor propeller, or both, if installed #on the aircraft, and the command unit used to
control the unmanned aircraft:

(Ai) have a type-certificate issued or determined in accordance with this Regulation; or

(Bii) have been demonstrated to be in compliance with the aircraft type-certification
basis established and the environmental protection requirements designated and
notified by the Agency as necessary to ensure the safe flight of the aircraft.

(b) By way of derogation from point (a)(2), at the applicant’s request included in the declaration
referred to in point 21.A.20(d), the applicant is entitled to have the aircraft type-certificate or
restricted type-certificate issued before the applicant has demonstrated compliance with the
applicable operational suitability data certification basis, provided that the applicant
demonstrates such compliance before the date onat which thisthese data isare to be actually
used.
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21.A.31 Type design

(a)  The type design shall consist of:

1.

the drawings and specifications, and a listing of those drawings and specifications,
necessary to define the configuration and the design features of the product and the
command unit shown to comply with the applicable type-certification basis and
environmental protection requirements;

information on the materials and processes and on the methods of manufacture and
assembly of the product and the command unit necessary to ensure the conformity of
the product and the command unit;

an approved airworthiness limitations section of the instructions for continued
airworthiness as defined by the applicable certification specifications; and

any other data that allowsing by comparison the determination of the airworthiness and,
if relevant, the environmental characteristics of later products and command units of the
same type.

(b)  Each type design shall be adequately identified.

21.A.33 Inspections and tests

(a)  (Reserved)

(b)  Before each test is undertaken during the demonstration of compliance required by point
21.A.20, the applicant shall have verified:

1.

[...]

for the test specimen, that:

(i) the materials and processes adequately conform to the specifications for the
proposed type design;

(i)  the parts of the products and the command unit components adequately conform
to the drawings in the proposed type design; and

21.A.35Flight fests
[...]

(b)  The applicant shall performmake all flight tests that the Agency finds necessary to determine:

1.

[...]

te-determine-compliance with the applicable type-certification basis and environmental
protection requirements; and

to—determine-whether there is reasonable assurance that the aircraft, its parts, ard
appliances and command unit are reliable and function properly for the aircraft to be
certificated under this Annex | (Part 21), except for:;

(i) manned sailplanes and powered sailplanes,
(ii)  balloons and airships defined in ELA1 or ELA2,

(iii)  manned aeroplanes with a maximum take-off mass (MTOM) of 2 722 kg or less

maximum-take-off mass{MTOM).

(f)  The flight tests prescribed in point (b)(2) shall include:

* *
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1. for manned aircraft:

(i) the flight hours that the Agency finds necessary to ensure that its safe operation is
demonstrated before the aircraft enters service and shall be at least 150 hours;

(ii)  in particular, for aircraft incorporating turbine engines of a type not previously
used in a type-certifiedecertificated aircraft, at least 300 hours of operation with a
full complement of engines that conform to a type-certificate;

2. for unmanned aircraft, the flight hours that the Agency finds necessary, considering the
degree of complexity of the design of the aircraft and the command unit, and their risk
on safety, to ensure that its safe operation is demonstrated before the aircraft enters
service. and

21.A.41 Type-certificate

The type-certificate and restricted type-certificate shall include the type design, the operating
limitations, the instructions for continued airworthiness, the type-certificate data sheet for
airworthiness and emissions, the applicable type-certification basis and environmental protection
requirements with which the Agency records compliance, and any other conditions or limitations
prescribed for the product or the command unit in the applicable certification specifications and
environmental protection requirements. The aircraft type-certificate and restricted type-certificate
shall include in addition the applicable operational suitability data certification basis, the operational
suitability data and the type-certificate data sheet for noise. The aircraft type-certificate and restricted
type-certificate data sheet shall include the record of CO, emissions compliance and the engine type-
certificate data sheet shall include the record of exhaust emissions compliance.

[...]

SUBPART D — CHANGES TO TYPE-CERTIFICATES AND RESTRICTED
TYPE-CERTIFICATES

[..]

21.A.90B Standard changes

(a)  Standard changes are changes to a type-certificate:
1. in relation to:

(i) aeroplanes with a maximum take-off mass (MTOM) of 5 700 kg Maximum-Take-Off
Mass{MTOM) or less;

(ii)  rotorcraft with a MTOM of 3 175 kg MTFOM-or less;
(iii)  sailplanes, powered sailplanes, balloons and airships, as defined in ELA1 or ELA2;

(iv) unmanned VTOL-capable aircraft with a MTOM of 3 175 kg or less, and other
unmanned aircraft with a MTOM of 5 700 kg or less.

[..]
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21.A.91 Classification of changes to a type-certificate

Changes to a type-certificate are classified as ‘minor’ and ‘major’. A “‘minor change’” has no
appreciable effect on the mass, balance, structural strength, reliability, operational characteristics,
operational suitability data, or other characteristics affecting the airworthiness of the product or its
environmental characteristics, or no appreciable effect on the reliability, operational characteristics,
or other characteristics affecting the airworthiness of the command unit. Without prejudice to point
21.A.19, all other changes are considered ‘major changes’ under this Subpart. Major and minor
changes shall be approved in accordance with points 21.A.95 or 21.A.97, as appropriate, and shall be
adequately identified.

[...]

21.A.93 Application

[...]

(b)  An application shall include, or be supplemented after the initial application by, a certification
programme for the demonstration of compliance in accordance with point 21.A.20, consisting
of:

1. a description of the change identifying:

(i) the configuration(s) of the product or the command unit in the type certificate
upon which the change is to be made;

(ii)  all areas of the product or the command unit in the type-certificate, including the
approved manuals, which that are changed or affected by the change; and

(iii)  when the change affects the operational suitability data, any necessary changes to
the operational suitability data;

2. an identification of any reinvestigations necessary to demonstrate compliance of the
change and areas affected by the change with the applicable type-certification basis,
operational suitability data certification basis and environmental protection
requirements; and

3. for a major change to a type-certificate:
[...]

(iii) a proposal for the assessment of the meaningful groups of compliance
demonstration activities and data, addressing the likelihood of an unidentified
non-compliance with the applicable type-certification basis, operational suitability
data certification basis or environmental protection requirements and the
potential impact of that non-compliance on product safety or environmental
protection;—F the proposed assessment shall take into account at least the
elements set out in subpoints (1) to —(4) of point 21.B.100(a). Based on this
assessment, the application shall include a proposal for the Agency’s involvement
in the verification of the compliance demonstration activities and data; and

[..]

21.A.95 Requirements for approval of a minor change

[...]
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(d) By way of derogation from point (a), at the applicant’s request included in the declaration
referred to in point 21.A.20(d), a minor change to an aircraft type-certificate may be approved
before compliance with the applicable operational suitability data certification basis has been
demonstrated, provided that the applicant demonstrates such compliance before the date onat
which thisthese data isare actually used.

[...]

21.A.97 Requirements for approval of a major change

[...]

(c) By way of derogation from points (2) and (3) of point (b), at the applicant’s request included in
the declaration referred to in point 21.A.20(d), a major change to an aircraft type-certificate
may be approved before compliance with the applicable operational suitability data
certification basis has been demonstrated, provided that the applicant demonstrates such
compliance before the date onat which thisthese data isare actually used.

[...]

21.A.101 Type-certification basis, operational suitability data
certification basis and environmental protection requirements for a

major change to a type-certificate

(a) A major change to a type-certificate and the areas affected by the change shall comply with
either the certification specifications applicable to the changed product or command unit on
the date of the application for the change or certification specifications which became
applicable after that date in accordance with point (f) below. The validity of the application shall
be determined in accordance with point 21.A.93(c). In addition, the changed product or the
changed command unit shall comply with the environmental protection requirements
designated by the Agency in accordance with point 21.B.85.

(b)  Except as provided for in point (h), by way of derogation from point (a), an earlier amendment
to a certification specification referred to in point (a) and to any other certification specification
which is directly related may be used in any of the following situations, unless the earlier
amendment became applicable before the date onat which the corresponding certification
specifications incorporated by reference in the type-certificate became applicable:

1. a change that the Agency does not finds-ret to be significant;— in determining whether
a specific change is significant, the Agency shall consider the change in the context of all
previous relevant design changes and all related revisions to the applicable certification
specifications incorporated by reference in the type-certificate for the product or the
command unit;—€ changes that meeting one of the following criteria shall automatically
be considered significant:

(i) the general configuration or the principles of construction are not retained;

(i)  the assumptions used for the certification of the product or the command unit to
be changed do not remain valid;

2. each area, system, part, er appliance or command unit component that the Agency finds
not to be affected by the change;

3. each area, system, part, er appliance or command unit component that is affected by the
change for which the Agency finds that compliance with the certification specifications
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referred to in point (a) does not contribute materially to the level of safety of the changed
product or command unit, or is impractical.

[...]

21.A.108 Availability of operational suitability data

In the case of a change that affectsing the operational suitability data, the holder of the minor change
approval shall make available:

(a) atleast one set of changes to the operational suitability data prepared in accordance with the
applicable operational suitability data certification basis; to all known EU operators of the
changed aircraft; before the operational suitability data must be used by a training organisation
or an EU operator; and

[...]

SUBPART E — SUPPLEMENTAL TYPE-CERTIFICATES

21.A.115 Requirements for approval of major changes in the

form of a supplemental type-certificate
[...]

(b) A supplemental type-certificate shall only be issued when:

[...]

5. in case the applicant has specified that it provided certification data on the basis of an
arrangement with the owner of the type-certification data in accordance with point
21.A.113(b):

(i) the type-certificate holder has indicated that it has no technical objection to the
information submitted under point 21.A.93; and

(i)  the type-certificate holder has agreed to collaborate with the supplemental type-
certificate holder to ensure the discharge of all the obligations as regards the fer
continued airworthiness of the changed product and changed command unit
through compliance with points 21.A.44 and 21.A.118A.

(c) By way of derogation from points (3) and (4) of point (b), at the applicant’s request included in
the declaration referred to in point 21.A.20(d), the applicant is entitled to have a supplemental
type-certificate for an aircraft issued before the applicant has demonstrated compliance with
the applicable operational suitability data certification basis, provided that the applicant
demonstrates such compliance before the date onat which this these data isare to be actually
used.

[...]

21.A.117 Changes to that part of a product covered by a

supplemental type-certificate
(a)  Minor changes to that part of a product or a command unit that is covered by a supplemental

type-certificate shall be classified and approved in accordance with Subpart D.
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(b)  Each major change to that part of a product or a command unit that is covered by a
supplemental type-certificate shall be approved as a separate supplemental type-certificate in
accordance with this Subpart.

(c) By way of derogation from point (b), a major change to that part of a product or a command
unit that is covered by a supplemental type-certificate submitted by the supplemental type-
certificate holder itself may be approved as a change to the existing supplemental type-
certificate.

[...]

21.A.120B Availability of operational suitability data

In the case of a change that affectsing the operational suitability data, the holder of the supplemental
type-certificate shall make available:

(a) atleast one set of changes to the operational suitability data prepared in accordance with the
applicable operational suitability data certification basis; to all known EU operators of the
changed aircraft; before the operational suitability data must be used by a training organisation
or an EU operator; and

[...]

SUBPART F — PRODUCTION WITHOUT PRODUCTION
ORGANISATION APPROVAL

21.A.121 Scope

(a)  This Subpart establishes the procedure for demonstrating the conformity with the applicable
design data of a product, part, and appliance, command unit and command unit component
that areis intended to be manufactured without a production organisation approval under
Subpart G.

(b)  This Subpart establishes the rulesgeverning-the-obligations of the manufacturer of a product,
part, er appliance, command unit or command unit component-beirg manufactured under this
Subpart.

21.A.122 Eligibility

Any natural or legal person may apply to show conformity of individual products, parts, e+ appliances,

command units or command unit components under this Subpart, if:

(a) it holds or has applied for an approval that coversing the design of that product, part, er
appliance, command unit or command unit component; or

(b) it has ensured satisfactory coordination between production and design; through an
appropriate arrangement with the applicant for, or holder of, an approval of such a design.

21.A.124 Application

(a)  Each application for an agreement to the showing of conformity of individual products, parts,
and appliances, command units and command unit components under this Subpart shall be
made in a form and manner established by the competent authority.

(b)  Such application shall contain:
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1. evidence which demonstrates, where applicable, that:

(i) the issuance of a production organisation approval under Subpart G would be
inappropriate; or

(ii)  the certification or approval of a product, part, e appliance, command unit or
command unit component under this Subpart is requiredneeded pending the
issuance of a production organisation approval under Subpart G;

2. an outline of the information required underia point 21.A.125A(b).

[...]

21.A.125A Issuance of a letter of agreement

The applicant shall be entitled to have a letter of agreement issued by the competent authority
agreeing to the showing of conformity of individual products, parts, and appliances, command units
and command unit components under this Subpart, after:

(a) having established a production inspection system that ensures that each product, part, e
appliance, command unit or command unit component conforms to the applicable design data
and is in @ condition for safe operation;

—
—

21.A.125C Duration and continued validity

(a) The letter of agreement shall be issued for a limited period of time that in any case shall not
exceed 1 year. It shall remain valid subject to the organisation’s compliance with all the
following conditions:

[...]

3. the production organisation is able to provide the competent authority with evidence
showing that it maintains satisfactory control of the manufacture of products, parts, and
appliances, command units and command unit components under the letter of
agreement;

[..]
21.A.126 Production inspection system

(a)  The production inspection system required under point 21.A.125A(a) shall provide a means for
determining that:

1. incoming materials; and bought or subcontracted parts;-used-r-the-finished-preduct are

as specified in the applicable design data;
2. incoming materials; and bought or subcontracted parts; are properly identified;

3. processes, manufacturing techniques and methods of assembly affecting the quality and
safety of the finished product, part, appliance, command unit or command unit
component are accomplished in accordance with the specifications accepted by the
competent authority;

4. design changes, including material substitutions, have been approved under Subpartb
erEthis Annex and controlled before being incorporated in the finished product, part,
appliance, command unit or command unit component.
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(b)  The production inspection system required by point 21.A.125A(a); shall also be such as to
ensure that:

[...]

4, rejected materials and parts are segregated and identified in a manner that precludes
their installation in the finished product, part, appliance, command unit or command unit
component;

5. materials and parts that are withheld because of deviations from type design or

production specifications, and that are to be considered for installation in the finished
product, part, appliance, command unit or command unit component are subjected to
an approved engineering and manufacturing review procedure;—F those materials and
parts that have been found in that procedure to be serviceable shall be properly identified
and reinspected if it is necessary to be reworked or repaired;—M materials and parts
rejected in that procedure shall be marked and disposed of to ensure that they are not
incorporated in the final product, part, appliance, command unit or command unit
component;

[...]

21.A.128 Tests: engines propellers -

Each manufacturer of engines,-e¢ propellers or command units manufactured under this Subpart shall
subject each engine,-e+ variable pitch propeller or command unit; to an acceptable functional test as
specified in the type-certificate holder’s documentation, to determine whetherif it operates properly
throughout the range of operation for which it is type-certifiedeated, as a means of establishing
relevant aspects of compliance with point 21.A.125A(a).

21.A.129 Obligations of the production organisation

Each manufacturer of a product, part,-er appliance, command unit or command unit component being
manufactured under this Subpart shall:

(a)  make each product, part,-e+ appliance, command unit or command unit component available
for inspection by the competent authority;

(b)  maintain at the place of manufacture the technical data and drawings necessary to determine
whether the product, part, appliance, command unit or command unit component conforms to
the applicable design data;

(c)  maintain the production inspection system that ensures that each product, part, appliance,
command unit or command unit component conforms to the applicable design dataandisina
condition for safe operation;

(d)  provide assistance to the holder of the type-certificate, restricted type-certificate or design
approval in dealing with any continuing airworthiness actions that are related to the products,
parts,-er appliances, command units or command unit components that have been produced;

(e)  comply with Subpart A of this Section;

21.A.130 Statement of conformity

(a)  Each manufacturer of a product, part,-er appliance, command unit or command unit component
manufactured under this Subpart shall raise-present a statement of conformity, an EASA Form
52 (see Appendix VIII), for complete aircraft, or EASA Form 1 (see Appendix I), for other
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products, parts,-e+ appliances, command units or command unit components. This statement
shall be signed by an authorised person who holds a responsible position in the manufacturing
organisation.

(b) A statement of conformity shall include all ef-the below:

1. for each product, part,—er appliance, command unit or command unit component, a
statement that the product, part,—er appliance, command unit or command unit
component conforms to the approved design data and isin a condition for safe operation;

2. for each aircraft, a statement that the aircraft has been ground- and flight-checked in
accordance with point 21.A.127(a);

3. for each engine, er—variable pitch propeller or command unit, a statement that the
engine,—e+ variable pitch propeller or command unit has been subjected by the
manufacturer to a final functional test in accordance with point 21.A.128;

(c)  Each manufacturer of such a product, part,—er appliance, command unit or command unit
component shall:

1. upon the initial transfer by it of the ownership of such a product, part,—er appliance,
command unit or command unit component; or

2. upon application for the original issue of an aircraft certificate of airworthiness; or

3. upon application for the original issue of an airworthiness release document for an
engine, a propeller, a part,—er an appliance, a command unit or a command unit
component,

present a current statement of conformity; for validation by the competent authority.

(d)  The competent authority shall validate by countersignatureceunter-signature the statement of
conformity if it finds after inspection that the product, part,-er appliance, command unit or
command unit component conforms to the applicable design data and is in a condition for safe
operation.

SUBPART G — PRODUCTION ORGANISATION APPROVAL

21.A.131 Scope

This Subpart establishes:

(a) the procedure for the issuance of a production organisation approval for a production
organisation that showsing the conformity of products, parts,are appliances, command units
and command unit components with the applicable design data;

(b)  the—rules—governing-the rights and obligations of the applicant for, and holders of, such
approvals.

[...]

21.A.139 Production management system

[..]

(d) As part of the quality management element of the production management system, the
production organisation shall:
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1. ensure that each product, part,-er appliance, command unit or command unit component
produced by the organisation or by its partners, or supplied from or subcontracted to
outside parties, conforms to the applicable design data and is in @ condition for safe
operation, thus enabling the exercise of the privileges set out in point 21.A.163;

2. establish, implement and maintain, as appropriate, within the scope of the approval,
control procedures for:

(i) document issue, approval or change;
(ii)  vendor and subcontractor assessment audit and control;

(iii)  verifying that incoming products, parts, materials, ard-equipment, command units
and command unit components, including items supplied new or used by the
buyers of the products, are as specified in the applicable design data;

[...]

21.A.147 Changes in the production management system

After the issue of a production organisation approval certificate, each change in the production
management system that is significant for the demonstration of conformity or the airworthiness and
environmental protection characteristics of the product, part,—er appliance, command unit or
command unit component; shall be approved by the competent authority before being implemented.
The production organisation shall submit an application for approval to the competent authority
demonstrating that it will continue to comply with this Annex.

[...]

21.A.151 Terms of approval

The terms of approval shall identify the scope of work, the products or the categories of parts and
appliances, or both, the command unit or the command unit components, or both, for which the
holder is entitled to exercise the privileges under point 21.A.163.

Those terms shall be issued as part of a production organisation approval.

[...]

21.A.159 Duration and continued validity

(a) A production organisation approval certificate shall be issued for an unlimited period of time. It
shall remain valid subject to the production organisation’s compliance with all the following
conditions:

[...]

3. the production organisation is able to provide the competent authority with evidence
showing that it maintains satisfactory control of the manufacture of products, parts,and
appliances, command units and command unit components under the approval;

—
[ha—

21.A.163 Privileges

Pursuant to the terms of approval issued under point 21.A.135, the holder of a production
organisation approval may:

[...]
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(c) in the case of other products, parts,—er appliances, command units or command unit
components, issue authorised release certificates (EASA Form 1) without further showing;

[...]

21.A.165 Obligations of the holder

The holder of a production organisation approval shall:

[...]

() 1. determine that each completed aircraft conforms to the type design and is in a condition
for safe operation prior to submitting statements of conformity to the competent
authority; or

2. determine that other products, parts,-er appliances, command units or command unit
components are complete and conform to the approved design data and are in a
condition for safe operation before issuing an EASA Form 1 to certify their conformity to
approved design data and that they are in a condition for safe operation;

[...]

4, determine that other products, parts,-er appliances, command units or command unit
components conform to the applicable data before issuing an EASA Form 1 as a
conformity certificate.

(d)  provide assistance to the holder of the type-certificate or other design approval in dealing with
any continuing airworthiness actions that are related to the products, parts,~e+ appliances,
command units or command unit components that have been produced;

[...]

21.A.239 Design management system
[.]

(d) As part of the design assurance element of the design management system, the design
organisation shall:

1. establish, implement and maintain a system for the control and supervision of the design,
and of design changes and repairs, of products, parts,-and-appliances, command units
and command unit components covered by the terms of approval; that system shall:

(i) include an airworthiness function responsible for ensuring that the design of
products, parts, and-appliances, command units and command unit components,
or the design changes and repairs, comply with the applicable type-certification
basis, the applicable operational suitability data certification basis and the
applicable environmental protection requirements;

[...]

3. specify the manner in which the design management system accounts for the
acceptability of the parts or appliances and command unit components that are designed
or the tasks that are performed by its partners or subcontractors according to the
methods which are the subject of written procedures.

[...]
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21.A.243 Handbook

(a)  As part of the design management system, the design organisation shall create and furnish to
the Agency a handbook that describes, directly or by cross reference, the organisation, its
relevant policies, processes and procedures, the type of design work, and the categories of
products, parts,-and-appliances, command units and command unit components for which the
design organisation holds a design organisation approval, as identified in the terms of approval
issued in accordance with point 21.A.251 and, where relevant, the interfaces with and the
control of its partners or subcontractors.

(b)  Where any parts,~erappliances or command unit components or any changes to the products
or command units are designed by partner organisations or subcontractors, the handbook shall
include a statement of how the design organisation is able to demonstrate, for all the parts,and
appliances, command units and command unit components, the-compliance in accordance with
point 21.A.239(d)(2), and shall contain, directly or by cross reference, descriptions of and
information on the design activities and the organisation of those partner organisations or
subcontractors, as necessary to establish the statement.

[.]
21.A.245 Resources

[...]
(e)  The design organisation shall ensure that:

1. the staff in all technical departments are of sufficient numbers and experience, and have
been given the appropriate authority to be able to discharge their allocated
responsibilities and the facilities, equipment and accommodation that are adequate to
enable the staff to fulfil the airworthiness, operational suitability data and environmental
protection requirements as regards the product and command unit;

[...]
21.A.247 Changes in the design management system

After the issue of a design organisation approval, each change to the design management system that
is significant to the demonstration of compliance or to the airworthiness, operational suitability data
and environmental protection of the product, part,-er appliance or command unit shall be approved
by the Agency before being implemented. The design organisation shall submit to the Agency an
application for approval demonstrating, on the basis of the proposed changes to the handbook, that
it will continue to comply with this Annex.

[...]
21.A.251 Terms of approval

The terms of approval shall identify the types of design work, the categories of products, parts,ard
appliances and command units for which the design organisation holds a design organisation approval,
and the functions and duties that the organisation is approved to perform with regard to the
airworthiness, operational suitability data and environmental characteristics of the products and
command units. For design organisation approvals covering type-certification or European Technical
Standard Order (ETSO) authorisation for auxiliary power units (APUs), the terms of approval shall
additionally contain in—additien-the list of products, command units or APUs. Those terms shall be
issued as part of a design organisation approval.
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[...]

21.A.263 Privileges

[...]

(c)  The holder of a design organisation approval shall be entitled, within the scope of its terms of
approval issued under point 21.A.251 and under the relevant procedures of the design
management system:

1. to classify changes to a type-certificate or to a supplemental type-certificate and repair
designs as ‘major’ or ‘minor’;

2. to approve minor changes to a type-certificate or to a supplemental type-certificate and
minor repair designs;

3. (Reserved);
4, (Reserved);

5. to approve certain major repair designs under Subpart M to products, command units or
auxiliary power units (APUs);

[...]

21.A.265 Obligations of the holder

The holder of a design organisation approval shall, within the scope of its terms of approval, as
established by the Agency:

[...]

(c)  determine that the design of the products or command units, or of the changes or repairs
thereto, complies with the applicable type-certification basis, operational suitability data
certification basis, and the environmental protection requirements, and have no unsafe
features;

[...]

SUBPART H — CERTIFICATES OF AIRWORTHINESS AND RESTRICTED
CERTIFICATES OF AIRWORTHINESS

[.]
21.A.174 Application

[...]

(b)  Each application for a certificate of airworthiness or restricted certificate of airworthiness shall

include:
1. the class of the airworthiness certificate applied for;
2. with regard to new aircraft:

(i) a statement of conformity:
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[..]

(ii)

(iii)

issued under point 21.A.163(b); or
issued under point 21.A.130 and validated by the competent authority; or

for animported aircraft, a statement signed by the exporting authority that the
aircraft conforms to a design approved by the Agency;

a weight and balance report with a loading schedule when required by the
applicable certification specifications for the particular aircraft; and;

the flight manual, when required by the applicable certification specifications for
the particular aircraft;

with regard to used aircraft originating from:

(i)

(ii)

a Member State, an airworthiness review certificate issued in accordance with
Annex | (Part-M) or Annex Vb (Part-ML) to Commission Regulation (EU)
No 1321/2014%** or with Annex| (Part-ML.UAS) to Commission Delegated
Regulation (EU) .../...;

a non-maMember State:

a statement by the competent authority of the State where the aircraft is, or
was, registered, reflecting the airworthiness status of the aircraft on its register
at the time of transfer;

a weight and balance report with a loading schedule when required by the
applicable airworthiness codes for the particular aircraft;

the flight manual when such a-manual is required by the airworthiness codes
for the particular aircraft;

historical records to establish the production, modification and maintenance
standards of the aircraft, including all limitations associated with a restricted
certificate of airworthiness issued in accordance with point 21.B.327;

a recommendation for the issuance of a certificate of airworthiness or
restricted certificate of airworthiness and for an airworthiness review
certificate pursuant to an airworthiness review in accordance with Annex |
(Part-M) to Regulation (EU) No 1321/2014* or an airworthiness review
certificate in accordance with Annex Vb (Part-ML) to Regulation (EU)
No 1321/2014 or Annex | (Part-ML.UAS) to Commission Delegated Regulation
(EU) ... ..

the date on which the first certificate of airworthiness was issued and, if the

standards of Volume Il of Annex 16 to the Chicago Convention apply, the CO;
metric value datal;

34 Commission Regulation (EU) No 1321/2014 of 26 November 2014 on the continuing airworthiness of aircraft and
aeronautical products, parts and appliances, and on the approval of organisations and personnel involved in these tasks
(0JL362,17.12.2014, p. 1).

35 Commission Regulation (EU) No 1321/2014 of 26 November 2014 on the continuing airworthiness of aircraft and
aeronautical products, parts and appliances, and on the approval of organisations and personnel involved in these tasks
(0JL362,17.12.2014, p. 1).
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SUBPART K — PARTS;AND APPLIANCES AND COMMANDUINET
COMPONENTS

21.A.301 Scope

This Subpart establishes the procedure relating to the approval of parts, ard-appliances and command
unit components.

21.A.303 Compliance with applicable requirements

The showing of compliance of parts, ard-appliances and command unit components to be installed in

a type-certifiedeated product or command unit shall be made:

(a)  in conjunction with the type-certification procedures of Subpart B, D or E for the product in
which it is to be installed; or

(b)  where applicable, under the ETSO authorisation procedures of Subpart O; or

(c)  inthe case of standard parts, in accordance with officially recognised Sstandards.

21.A.305 Approval of parts appliances

In all cases where the approval of a part, er~appliance or command unit component is explicitly
required by Union law or Agency measures, the part,-er appliance or command unit component shall
comply with the applicable ETSO or with the specifications recognised as equivalent by the Agency in
the particular case.

[...]

(a) A command unit component which is both essential and specific to the intended UA operation,
as determined by the design approval holder, is eligible for installation on a command unit
provided it is in a condition for safe operation, is marked in accordance with Subpart Q, and is
accompanied by an authorised release certificate (EASA Form 1).

(b) A command unit component which is not deemed essential nor specific to the intended UA
operation, is eligible for installation on a command unit provided that:

(1) itisin a condition for safe operation; and

(2) the installer holds a document issued by the person or organisation that has
manufactured the element, which declares the name and identification of the
component, the conformity of the component with its design data, and contains the
issuance date.
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SUBPART M — REPAIRS

21.A.431A Scope

(a)  This Subpart establishes the procedure for the approval of a repair design of a product, part,e¢
appliance, command unit or command unit component, and establishes the rights and
obligations of the applicants for, and holders of, thatese approvals.

[...]

(c) A ‘repair’ means the elimination of damage and/or restoration to an airworthy condition
following the initial release to service by the manufacturer of any product, part,-er appliance,
command unit or command unit component.

(d) The elimination of damage by replacement of parts,—er appliances or command unit
components without the necessity for design activity shall be considered as a maintenance task
and shall, therefore, require no approval under this Annex.

[...]

21.A.431B Standard repairs

(a)  Standard repairs are repairs:
(1) inrelation to:

(i) aeroplanes with a maximum take-off mass (MTOM) of 5 700 kg Maximum Take-Off
Mass{MTOM)-or less;

(ii)  rotorcraft with a MTOM of 3 175 kg MFOM-or less;

(iii)  sailplanes and powered sailplanes, balloons and airships as defined in ELA1 or
ELA2;-

(iv) unmanned VTOL-capable aircraft with a MTOM of 3 175 kg or less, and other
unmanned aircraft with a MTOM of 5 700 kg or less;

[...]

21.A.433 Requirements for approval of a repair design

(a)  Arepair design shall only be approved:

[...]

3. when no feature or characteristic has been identified that may rendermake the product
unsafe for the uses for which certification is requested;

4, where the applicant has specified that it has provided certification data on the basis of
an arrangement with the owner of the type-certification data in accordance with point
21.A.432C(b)(7):

(i) when the holder has indicated that it has no technical objection to the information
submitted under point (a)(2); and

(ii)  when the holder has agreed to collaborate with the repair design approval holder
to ensure the discharge of all the obligations with regard to the fer continued
airworthiness of the changed product or command unit through compliance with
point 21.A.451.
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—
[na—

21.A.439 Production of repair parts

Parts,and appliances and command unit components to be used for the repair shall be manufactured
in accordance with production data based upon all the necessary design data as provided by the repair
design approval holder:

(@)  under Subpart F; or
(b) by an organisation appropriately approved in accordance with Subpart G; or

(c) by an appropriately approved maintenance organisation.

21.A.441 Repair embodiment
(a) The embodiment of a repair shall be made in accordance with Annex | (Part-M),-ArrexH-{Part-

145); or Annex Vb (Part-ML)-seAnnex\d{Part-CAO)of to Regulation (EU) No 1321/2014, or
Annex | (Part-ML.UAS) to Regulation (EU) .../..., or by a production organisation approved in
accordance with Subpart G of this Annex, in accordance with the privilege provided for in point
21.A.163(d);

(b)  The design organisation shall tranrsmittoprovide the organisation that performsing the repair
with all the necessary installation instructions.

—
[a—

21.A.445 Unrepaired damage

(a)  When a damaged product, part,-er appliance, command unit or command unit component; is
left unrepaired, and is not covered by previously approved data, the evaluation of the damage
for its airworthiness consequences may only be made;

1. by the Agency; or

2. by an appropriately approved design organisation under a procedure agreed with the
Agency.

[...]

SUBPART P — PERMIT TO FLY

21.A.708 Flight conditions
Flight conditions include:

[...]

(b)  any condition or restriction necessary for the safe operation of the aircraft, including:

[...]

7. for unmanned aircraft, the configuration of the command unit used to control the aircraft
and specific arrangements and instructions for the operation of the command unit;

(c) the substantiation that the aircraft is capable of safe flight under the conditions or restrictions
of point (b);

(d) the method used for the control of the aircraft configuration and, for unmanned aircraft, the
command unit configuration, in order to remain within the established conditions.
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[...]

SUBPART Q — IDENTIFICATION OF PRODUCTS, PARTS;-AND
APPLIANCES, COMMAND UNITS AND COMMAND UNIT
COMPONENTS

21.A.801 Identification of products _

(a)  The identification of products and command units shall include the following information:

1. the manufacturer’s name;

2 the product and command unit designation;

3. the manufacturer’s serial number;

4 the ‘EXEMPT’ mark in case of an engine, when the competent authority has granted an

exemption from the environmental protection requirements;
5. any other information the Agency finds appropriate.

[...]

(e)  Any natural or legal person that manufactures or assembles a command unit under Subpart G
or Subpart F shall identify it by means of a plate, stamping, engraving, etching or other approved
method of fireproof identification that contains the information specified in point (a) in such a
manner that it is accessible and legible and will not likely be defaced or removed during normal
service, or lost or destroyed in an accident.

21.A.803 Handling of identification data

(a) No person shall remove, change, or place identification information referred to in point
21.A.801(a) on any aircraft, engine, propeller, propeller blade,~e+ propeller hub or command
unit, or in point 21.A.807(a) on an APU, without the approval of the Agency.

(b)  No person shall remove or install any identification plate referred to in point 21.A.801, or in
point 21.A.807 for an APU, without the approval of the Agency.

(c) By way of derogation from points (a) and (b), any natural or legal person that performsing
maintenance work under the applicable associated implementing rules may, in accordance with
methods, techniques and practices established by the Agency:

1. remove, change, or place the identification information referred to in point 21.A.801(a)
on any aircraft, engine, propeller, propeller blade, erpropeller hub or command unit, or
in point 21.A.807(a) on an APU; or

2. remove an identification plate referred to in point 21.A.801, or in point 21.A.807 for an
APU, when it is necessary during maintenance operations.

(d)  No person shall install an identification plate removed in accordance with point (c)(2) on any
aircraft, engine, propeller, propeller blade, e~propeller hub or command unit other than the
one from which it was removed.
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21.A.804 Identification of parts appliances

(a)

(b)

[...]

Each part or appliance, which is eligible for installation in a type-certified product, and each
command unit component, which is eligible for installation in a command unit certified in
accordance with this Annex I, shall be marked-permanently and legibly marked with:

1. a name, trademark, or symbol identifying the manufacturer in a manner identified by the
applicable design data;

2. the part number, as defined in the applicable design data; and
3. the letters ‘EPA’:

(i) for parts or appliances produced in accordance with approved design data that
does not belonging to the type-certificate holder of the related product, except for
ETSO articles and for parts and appliances covered under point (b) of point
21.A.307;

(ii)  for command unit components produced in accordance with approved design data
that does not belong to the type-certificate holder of the related command unit,
except for ETSO command unit components and for command unit components
covered under point (b) of point 21.A.308.

By way of derogation from point (a), if the Agency agrees that a part,-e+ appliance or command
unit component is too small or that it is otherwise impractical to mark a part,-er appliance or
command unit component with any of the information required by point (a), the authorised
release document that accompaniesying the part,-er appliance or command unit component,
or its container, shall include the information that could not be marked on the part,-er appliance
or command unit component.

3.1.3. Annex| — Section B PROCEDURES FOR COMPETENT AUTHORITIES

[...]

SUBPART A — GENERAL PROVISIONS

21.B.20 Immediate reaction to a safety problem

(b)

[...]

**

*
*

* *
* gk

*
*

The Agency shall implement a system to appropriately analyse any relevant safety information
received and, without undue delay, provide the relevant authority of the Member States and
the Commission with any information, including recommendations or corrective actions to be
taken, that is necessary for them to react in a timely manner to a safety problem that involvesing
products, parts, appliances, command units, command unit components, persons or
organisations that are subject to Regulation (EU) 2018/1139 and its delegated and
implementing acts.
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SUBPART B — TYPE-CERTIFICATES AND RESTRICTED TYPE-
CERTIFICATES

21.B.70 Certification specifications

The Agency, in accordance with Article 76(3) of Regulation (EU) 2018/1139, shall issue certification
specifications and other detailed specifications, including certification specifications for airworthiness,
operational suitability data and environmental protection; that competent authorities, organisations
and personnel may use to demonstrate compliance of products, parts,an¢ appliances, command units
and command unit components with the relevant essential requirements set out in Annexes I, IV,and
V and IX to that Regulation, as well as with those for environmental protection set out in Article 9(2)
of and in Annex lll toef that Regulation. Such specifications shall be sufficiently detailed and specific
to indicate to applicants the conditions under which certificates shallare-te be issued, amended or
supplemented.

21.B.75 Special conditions

(a)  The Agency shall prescribe special detailed technical specifications, named ‘special conditions’,
for a product or command unit if the related certification specifications do not contain adequate
or appropriate safety standards for the product or command unit because:

1. the product or command unit has novel or unusual design features relative to the design
practices on which the applicable certification specifications are based;

2. the intended use of the product is unconventional; or

3. experience withfrem other similar products or command units in service or products or
command units that haveing similar design features or newly identified hazards have
shown that unsafe conditions may develop.

(b)  Special conditions contain such safety standards as the Agency finds necessary in order to
establish a level of safety equivalent to that of the applicable certification specifications.

21.B.80 Type-certification basis for a type-certificate or restricted

type-certificate
The Agency shall establish the type-certification basis and notify it to the applicant for a type-
certificate or restricted type-certificate. The type-certification basis shall consist of:

(a) the certification specifications for airworthiness designated by the Agency from those
applicable to the product or the command unit aton the date of application for that certificate,
unless:

[...]
3. the Agency accepts or prescribes other means that:

(i) in the case of a type-certificate, demonstrate compliance with the essential
requirements of Annex Il and, where applicable, of Annex IX to Regulation (EU)
2018/1139; or

[...]
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21.B.82 Operational suitability data certification basis for an

aircraft type-certificate or restricted type-certificate

The Agency shall establish the operational suitability data certification basis and notify it to the
applicant for an aircraft type-certificate or restricted type-certificate. The operational suitability data
certification basis shall consist of:

(a) the certification specifications for operational suitability data designated by the Agency fromeut
of those applicable to the aircraft onat the date of the application or onat the date of the
application supplement for operational suitability data, whichever date is later, unless:

[...]

2. the Agency accepts or prescribes alternative means to demonstrate compliance with the
relevant essential requirements of Annexes Il, IV, and V and IX to Regulation (EU)
2018/1139.

[...]

21.B.103 Issuance of a type-certificate or a restricted type-

certificate

(a)  The Agency shall issue an aircraft, engine, erpropeller or command unit type-certificate or an
aircraft restricted type-certificate, provided that:

1. the applicant complieshas-complied with point 21.A.21;

2. the Agency, through verifications of the demonstration of compliance in accordance with
its involvement determined in accordance with pursuantte point 21.B.100, has not found
any non-compliance with the applicable type-certification basis, the operational
suitability data certification basis, where applicable, in accordance with point 21.B.82,
and the applicable environmental protection requirements; and

3. no feature or characteristic has been identified that may rendermake the product unsafe
for the uses for which the certification is requested.

[...]

SUBPART D — CHANGES TO TYPE-CERTIFICATES AND RESTRICTED
TYPE-CERTIFICATES

[...]

21.B.107 Issuance of an approval of a change to a type-certificate
(a)  The Agency shall issue an approval of a change to a type-certificate provided that:

[...]

2. the Agency, through its-verification of the demonstration of compliance in accordance
with the level of its involvement determined in accordance with pursuantte point (a) or
point (b) of point 21.B.100 has not found any non-compliance with the applicable type-
certification basis, operational suitability data certification basis, where applicable, in
accordance with point 21.B.82, and the applicable environmental protection
requirements; and
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3. no feature or characteristic has been identified that may rendermake the product unsafe
for the uses for which certification is requested.

(b) In the case of a change that affectsing the operational suitability data, by way of derogation
from points (1) and (2) of point (a), at the applicant’s request included in the declaration
referred to in point 21.A.20(d), the Agency may approve a change to an aircraft type-certificate
before compliance with the applicable operational suitability data certification basis has been
demonstrated, provided that the applicant demonstrates such compliance before the date onat
which thisthese data isare to be actually used.

[...]

SUBPART E — SUPPLEMENTAL TYPE-CERTIFICATES
[...]

21.B.111 Issuance of a supplemental type-certificate

(a) The Agency shall issue a supplemental type-certificate, provided that:
1. the applicant complieshas-complied with point 21.A.115(b);

2. the Agency, through its verification of the demonstration of compliance in accordance
with the level of its involvement established in accordance with pursuant—te point
21.B.100(a), has not found any non-compliance with the applicable type-certification
basis, operational suitability data certification basis, where applicable, in accordance with
point 21.B.82, and the applicable environmental protection requirements; and

3. no feature or characteristic has been identified that may rendermake the product unsafe
for the uses for which certification is requested.

(b)  Inthe case of a supplemental type-certificate that affectsing the operational suitability data, by
way of derogation from points (1) and (2) of point (a), at the applicant’s request included in the
declaration referred to in point 21.A.20(d), the Agency may issue a supplemental type-
certificate before compliance with the applicable operational suitability data certification basis
has been demonstrated, provided that the applicant demonstrates such compliance before the
date onat which thisthese data isare to be actually used.

[...]

SUBPART F — PRODUCTION WITHOUT PRODUCTION
ORGANISATION APPROVAL

[...]

21.B.120 Initial certification procedure

(a)  Upon receiving an application for the issue of a letter of agreement for the purpose of
demonstrating conformity of the individual products, parts,an€ appliances, command units and
command unit components, the competent authority shall verify the applicant’s compliance
with the applicable requirements.

[...]
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21.B.135 Maintenance of the letter of agreement

The competent authority shall maintain the letter of agreement for as long as:

(a) the manufacturer is-properly usesing the EASA Form 52 (see Appendix VIII) as a statement of
conformity for complete aircraft, and the EASA Form 1 (see Appendix |) for products other than
complete aircraft, parts,and appliances and command unit components; and

(b) inspections performed by the competent authority of the Member State before validation of
the EASA Form 52 (see Appendix VIII) or the EASA Form 1 (see Appendix 1), as per point
21.A.130(c) did not reveal any findings of non-compliance with the requirements or the
procedures as contained in the manual provided by the manufacturer, or any non-conformity
of the respective products, parts,—er appliances or command unit components;—Fthese
inspections shall check at least that:

1. the agreement covers the product, part,-er appliance or command unit component to
being validated, and remains valid;

[...]

SUBPART G — PRODUCTION ORGANISATION APPROVAL
[...]

21.B.222 Oversight programme

[...]

(b)  The oversight programme shall take into account the specific nature of the organisation, the
complexity of its activities, the results of past certification and/or oversight activities, and it shall
be based on the assessment of the associated risks. It shall include, within each oversight
planning cycle:

1. assessments, audits and inspections, including, as appropriate:
(i) management system assessments and process audits;

(ii)  product audits of a relevant sample of the products, parts,—and appliances,
command units and command unit components that are within the scope of the
organisation;

[...]

SUBPART H — CERTIFICATES OF AIRWORTHINESS AND RESTRICTED
CERTIFICATES OF AIRWORTHINESS

21.B.320 Investigation

[...]

(b)  The competent authority of the Member State of registry shall prepare evaluation procedures
covering at least the following elements:

[...]

5. inspection of aircraft and, if used to control the aircraft, of the command unit;

[...]
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21.B.325 Issuance of an airworthiness certificate

(a) The competent authority of the Member State of registry shall issue or change a certificate of
airworthiness (EASA Form 25, see Appendix VI) without undue delay when it is satisfied that the
requirements of point 21.B.326 and the applicable requirements of Seetien-A-ef-Subpart H of
Section A of this Annex | (Part 21) are met.

(b)  The competent authority of the Member State of registry shall issue or change a Rrestricted
certificate of airworthiness (EASA Form 24, see Appendix V) without undue delay when it is
satisfied that the requirements of point 21.B.327 and the applicable requirements of Seetien-A
of Subpart H of Section A of this Annex | (Part 21) are met.

(c)  For new aircraft, and for used aircraft that originateirg from a non-,sMember State, in addition
to the appropriate airworthiness certificate referred to in point (a) or point (b), the competent
authority of the Member State of registry shall issue:

1. for aircraft subject to Annex | (Part-M) to Commission Regulation (EU) No 1321/2014, an
initial airworthiness review certificate (EASA Form 15a, Appendix Il);

2. for new aircraft subject to Annex Vb (Part-ML) to Commission Regulation (EU) No
1321/2014, an initial airworthiness review certificate (EASA Form 15c, Appendix Il);

3. for used aircraft that originateing from a non-mMember State and which are subject to
Annex Vb (Part-ML) to Commission Regulation (EU) No 1321/2014, an initial
airworthiness review certificate (EASA Form 15c, Appendix IlI), when the competent
authority has performed the airworthiness review;-

4. for new unmanned aircraft that are subject to Annex | (Part-ML.UAS) to Delegated
Regulation (EU) .../.., an initial airworthiness review certificate (EASA Form 15d,
Appendix II);

5. for used unmanned aircraft that originate from a non-Member State and that are subject

to Annex | (Part-ML.UAS) to Delegated Regulation (EU) .../..., an initial airworthiness
review certificate (EASA Form 15d, Appendix IlI), when the competent authority has
performed the airworthiness review.

21.B.326 Certificate of airworthiness

The competent authority of the Member State of registry shall issue a certificate of airworthiness for:
[..]
(b)  used aircraft:

1. upon presentation of the documentation required by point 21.A.174(b)(3) demonstrating
that:

[..]

(iii)  the aircraft has been inspected in accordance with the provisions of Annex |
(Part-M) or Annex Vb (Part-ML) tof Regulation (EU) No 1321/2014 or Annex |
(Part-ML.UAS) to Commission Delegated Regulation (EU) .../..., as appropriate;

[...]

21.B.327 Restricted certificate of airworthiness
(a)  The competent authority of the Member State of registry shall issue a restricted certificate of

airworthiness for:
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[...]

2. used aircraft:

(i) upon presentation of the documentation required by point 21.A.174(b)(3)
demonstrating that:

[...]

(C)  the aircraft has been inspected in accordance with the provisions of Annex |
(Part-M) or Annex Vb (Part-ML) tof Regulation (EU) No 1321/2014 or Annex |
(Part-ML.UAS) to Commission Delegated Regulation (EU).../[.., as
appropriate;

[...]

SUBPART J — DESIGN ORGANISATION APPROVAL
[...]

21.B.432 Oversight programme

[...]

(b)  The oversight programme shall take into account the specific nature of the organisation, the
complexity of its activities, the results of past certification or oversight activities, or both, and it
shall be based on the assessment of the associated risks. It shall include, within each oversight
planning cycle:

1. assessments, audits and inspections, including, where appropriate:
(i) management system assessments and process audits;

(ii)  product audits of a relevant sample of the design and certification of the products,
parts,—are appliances, command units and command unit components that are
within the scope of work of the organisation;

[...]

SUBPART K — PARTS}-AND APPLIANCES ANDCOMMAND SN
COMPONENTS

Administrative procedures established by the Agency shall apply
[...]

SUBPART Q — IDENTIFICATION OF PRODUCTS, PARTS;-AND
APPLIANCES, COMMAND UNITS AND COMMAND UNIT
COMPONENTS

Administrative procedures established by the Agency shall apply
[...]

*

* *
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3.1.4. Appendices to Annex | (EASA FORMS)

Appendix | — Authorised Release Certificate — EASA Form 1

referred to in Annex | (Part 21)
[...]

Instructions for the use of EASA Form 1

These instructions relate only to the use of EASA Form 1 for production purposes. Attention is drawn
to Appendix Il to Annex | (Part-M) tof Regulation (EU) No 1321/2014 and to Appendix Il to Annex |
(Part-ML.UAS) to Commission Delegated Regulation (EU) .../..., which covers the use of EASA Form 1
for maintenance purposes.

1. PURPOSE AND USE

1.1. TheA primary purpose of the certificate is to declare the airworthiness of new aviation
products—engines, propellers, parts,—and appliances, command units and command
unit components (‘the item(s)’).

[...]

1.6. The certificate does not constitute an approval to install the item(s) on a particular
aircraft, engine, or propeller, or on a particular command unit in case of command
unit components, but helps the end user determine its airworthiness approval status.

5. COMPLETION OF THE CERTIFICATE BY THE ORIGINATOR

Block 8 Part Number

Enter the part number as it appears on the item or tag/packaging. In
the case of an engine,—er propeller or command unit, the type
designation may be used.

[...]

Appendix Il — EASA Form 15a — Airworthiness

Review Certificate
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Appendix lll — Permit to Fly — EASA Form 20a

Competent authority logo PERMIT TO FLY

36

This permit to fly is issued pursuant to Regulatien{EC} | 1. Nationality and registration marks:
Ne-216/2008,-Article—5{4}{a}Commission Regulation
(EU) 2018/1139 and certifies that the aircraft is
capable of safe flight for the purpose and within the
conditions listed below, and is valid in all Member
States.

This permit to fly is also valid for flights to and within
non-Member States provided a separate approval is
obtained from the competent authorities of
thosesuch States:

2. Aircraft manufacturer/type: 3. Serial No:
[for unmanned aircraft, please insert command unit
model and designation]

4. The permit to fly covers: [purpose in accordance with point 21.A.701(a)]

5. Holder: [in case of a permit to fly issued for the purpose of point 21.A.701(a)(15), this should state: ‘the
registered owner’]

6. Conditions/remarks:

7. Validity period:

8. Place and date of issue: 9. Signature of the competent authority
representative:

EASA Form 20a — Issue 2

36 For use by the State of Registry.
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Appendix IV — Permit to Fly (issued by approval organisations) —

EASA Form 20b

The Member State of the €competent
Aauthority that hashaving issued the
organisation approval under which the
permit to fly is issued; or

‘EASA’ when the approval is issued by
EASA.

PERMIT TO FLY

Name and Aaddress of the organisation that issuesing
the permit to fly.

37

This permit to fly is issued pursuant to Regulation (EU)
2018/1139 Regulation—{EC)—No-216/2008,—Article
5{4}{a}and certifies that the aircraft is capable of safe
flight for the purpose and within the conditions listed
below, and is valid in all Member States.

This permit to fly is also valid for flights to and within
non-Member States provided a separate approval is
obtained from the competent authorities of thosesueh
States.

1. Nationality and registration marks:

2. Aircraft manufacturer/type:
[for unmanned aircraft, please insert command unit
model and designation]

Serial No:

4. The permit to fly covers: [purpose in accordance with point 21.A.701(a)]

5. Holder: [@organisation that issuesing the permit to fly]

6. Conditions/remarks:

7. Validity period:

8. Place and date of issue: 9. Authorised signature:
Name:
Approval Rreference No:

EASA Form 20b — Issue 2

37

For use by the Sorganisation A@pproval holder.

* X
*
*

*
*
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Appendix V — Restricted Certificate of Airworthiness —

EASA Form 24

Competent authority LOGO
RESTRICTED CERTIFICATE OF AIRWORTHINESS

% [Member State of +Registry] %

[COMPETENT AUTHORITY OF THE MEMBER STATE]

1. Nationality and 2. Manufacturer and manufacturer’s designation of aircraft | 3. Aircraft serial
registration number
marks

4. Categories

5. This restricted Ccertificate of Aairworthiness is issued pursuant to 3 [the Convention on International Civil
Aviation dated 7 December 1944] [and] [Regulation (EU) 2018/1139 of the European Parliament and of
the Council] Regulation{ECHNo216/2008-Article-5{4}{b} in respect of the abovermentioned aircraft which
is considered te-be-airworthy when maintained and operated in accordance with the foregoing and the
pertinent operating limitations.

In addition to the above, the following restrictions apply:
38

3% [The aircraft may be used in international navigation notwithstanding the above-mentioned
restrictions].
Remark: [for unmanned aircraft, please insert command unit model and designation]

Date of issue: Signature:

6. This Rrestricted Ccertificate of Aairworthiness is valid unless revoked by the competent authority of the
Member State of rRegistry.

A current Aairworthiness Rreview Ecertificate shall be attached to this certificate.

EASA Form 24 — Issue 32-

This certificate shall be carried on board during all flights.

38 For use by the State of Registry.
39 Delete as applicable.
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Appendix VI — Certificate of Airworthiness — EASA Form 25

Competent authority LOGO
CERTIFICATE OF AIRWORTHINESS

40 40

[Member State of +Registry]
[COMPETENT AUTHORITY OF THE MEMBER STATE]
1. Nationality and 2. Manufacturer and manufacturer’s designation | 3. Aircraft serial number

registration marks of aircraft
4. Categories
5. This €certificate of Aairworthiness is issued pursuant to the Convention on International Civil Aviation dated
7 December 1944 and Regulation (EU) 2018/1139 of the European Parliament and of the Council
Regulation{EC)Ne-216/2008 -Article-5{2}{€} in respect of the above-mentioned aircraft which is considered
to—be-airworthy when maintained and operated in accordance with the foregoing and the pertinent
operating limitations.
Limitations/Remarks:

40

[for unmanned aircraft, please insert command unit model and designation]
Date of issue: Signature:

6. This Ccertificate of Aairworthiness is valid unless revoked by the competent authority of the Member State
of rRegistry.
A current Aairworthiness Rreview Ccertificate shall be attached to this certificate.

EASA Form 25 — Issue 32-

This certificate shall be carried on board during all flights.

[...]

Appendix VIII — Aircraft statement of conformity — EASA Form 52

AIRCRAFT STATEMENT OF CONFORMITY

1. State of manufacture | 2. [MEMBER STATE] (*) A Member of the European | 3. Statement reference:
Union (?) a No:

4. Organisation

5. Aircraft type 6. Type-certificate reference: ANos:

7. Aircraft registration or mark 8. Production organisation identification aNo:

9. Engine/propeller/command unit details (?)

10. Modifications and/or service bulletins (3)

11. Airworthiness directives

12. Concessions

13. Exemptions, waivers or derogations (%)

14. Remarks

15. Certificate of airworthiness

16. Additional requirements

17. Statement of conformity

40 For use by the State of Registry.
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It is hereby certified that the aircraft fully conforms fully-to the type-certified design and to the items in blocks
9,10,11,12 and 13.

The aircraft is in a condition for safe operation.

The aircraft has been satisfactorily tested in flight.

18. Signed 19. Name 20. Date (dd/mm/yyyy)

21. Production organisation approval reference

EASA Form 52 — Issue 43

(1) Or ‘EASA/, if EASA is the competent authority.
(2) Delete for non-EU Member States or EASA.
(3) Delete as applicable.
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Instructions for the use of the ‘Aircraft statement of conformity — EASA Form 52’

[...]

3. COMPLETION OF THE STATEMENT OF CONFORMITY BY THE ORIGINATOR

[...]

3.2. A statement of conformity may not be issued to the competent authority of the Member
State of #Registry unless the design of the aircraft,and its installed products and, for
unmanned aircraft, the command unit are approved.

[...]

3.4. This statement of conformity is not intended to include those items of equipment that
may be required to be fitted in order to satisfy the applicable operational rules. However,
some of those individual items may be included in block 10 or in the approved type
design. Operators are, therefore, reminded of their responsibility to ensure compliance
with the applicable operational rules for their own particular operations.

[...]
Block 9

Block 10
Block 11

[...]
Block 17

[..]

**

*

* *
* o

*

An agency of the European Union

The engine type and the propeller type(s) in full as specified in the relevant
type-certificate and its associated data sheet. Their production organisation
identification number and the associated location must also be stated. For
unmanned aircraft, the command unit type in full as specified in the relevant
type-certificate, its associated data sheet, and its production organisation
identification number.

Approved design changes to the aircraft definition.

A listing of all the applicable airworthiness directives (or equivalent) and a
declaration of compliance, together with a description of the method of
compliance of the subject individual aircraft, including products and
installed parts, appliances and equipment and, for unmanned aircraft,
command unit and command unit components. Any future compliance
requirement time must be stated.

The validity of the statement of conformity is subject to the full completion
of all the blocks on the form. A copy of the flight test report, together with
any recorded defects and rectification details, must be kept on file by the
production organisation approval eertificate-holder. The report must be
signed as satisfactory by the appropriate certifying staff and a flight crew
member, e.g. the test pilot or the flight test engineer. The flight tests
performed are those defined under the control of the quality management
element of the production system, as established by point 21.A.139, in
particular point 21.A.139(d)(24)(vi), to ensure that the aircraft conforms to
the applicable design data, and is in @ condition for safe operation.

The listing of the items provided (or made available) to satisfy the aspects of
this statement that relate to the safe operation of the aircraft must be kept
on file by the production organisation approval eertificate-holder.
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Appendix XI — Letter of agreement for production without a

production organisation approval — EASA Form 65
Letter of agreement referred to in Subpart F of Annex | (Part 21)

[MEMBER STATE] (4

A Member of the European Union (?)

LETTER OF AGREEMENT FOR PRODUCTION WITHOUT
A PRODUCTION ORGANISATION APPROVAL

[NAME OF THE APPLICANT]
[TRADE NAME (if different from the name of the applicant)]
[FULL POSTAL ADDRESS OF THE APPLICANT]

Date (day month yearBayMenth,-Year)
Reference: [MEMBER STATE CODE (%)].21F.XXXX

Dear Mr/Ms [Nname of the Aapplicant],

¥your production inspection system has been evaluated and found to be in compliance with
Section A; Subpart A and Subpart F of Annex | (Part 21) to Commission Regulation (EU) No 748/2012.

Therefore, subject to the conditions specified below, we agree that the showing of conformity of the
products, parts,-and appliances, command units and command unit components mentioned below
may be done according to under Section A; Subpart F of Annex | (Part 21) to Commission Regulation
(EU) No 748/2012.

No of Units P/N S/N

AIRCRAFT
PARTS
The following conditions are applicable to this letter of agreement:

(1) It is valid while [Ecompany Nname] remains in compliance with Section A; Subpart A and Subpart F of
Annex | (Part 21) to Commission Regulation (EU) No 748/2012.

(2) It requires compliance with the procedures specified in [Scompany Nname] manual reference-/issue
date..cnnieirene
(3) It terminates on .......ccccceveeeveeerecveenenns

(4) The statement of conformity issued by [€Ecompany Nname] under point 21.A.130 of Commission
Regulation (EU) No 748/2012 shall be validated by the issuing authority of this letter of agreement in
accordance with the procedure .......ccceeeeeecrveennene. of the referenced manual.

(5) [€Ecompany Nname] shall immediately notify the issuing authority of this letter of agreement
mediately of any changes to the production inspection system that may affect the inspection,
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conformity or airworthiness of the products and parts, command units and command unit
components listed in this letter of agreement.

For the competent authority: [COMPETENT AUTHORITY IDENTIFICATION (%)(%)]

Date and signature

EASA Form 65 — Issue 43

(1) Or ‘EASA’, if EASA is the competent authority.
(3) Delete for non-EU Member States.

[...]

**
*

*

* *
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w

.2. Draft Commission Delegated Regulation (EU) .../...

3.2.1. Draft cover regulation

¥
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In addition, the following definitions also apply:

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

(b)  ‘command unit (CU)’ means the equipment or items of equipment to control unmanned aircraft
remotely, as defined in Article 3(32) of Regulation (EU) 2018/1139, which ensures the control
or monitoring of the unmanned aircraft during any phase of flight; the command unit does not
include any ground-, air- or space-based equipment or items of equipment that support(s) the
command and control (C2) link service;

(c) ‘certifying staff’ means the personnel responsible for the certification of maintenance upon its
completion;

(d) ‘component’ means any engine, propeller, part, or any element of the command unit (CU);

(e) ‘continuing airworthiness’ means all of the processes ensuring that, at any time in its operating
life, the UAS complies with the applicable airworthiness requirements and is in a condition for
safe operation;

(f) ‘maintenance’ means any one or a combination of the following activities: overhaul, repair,
inspection, replacement, modification or defect rectification of an UAS or component, with the
exception of pre-flight inspection;

(g) ‘organisation’ means a natural person, a legal person or part of a legal person; such an
organisation may be established at more than one location whether or not within the territory
of the Member States;

(h)  ‘pre-flight inspection’” means the inspection carried out before flight to ensure that the UA is fit
for the intended flight;

(i) ‘principal place of business’ means the head office or the registered office of the undertaking
from which the principal financial functions and the operational control of the activities referred
to in this Regulation are exercised;

(i) ‘critical maintenance task’ means a maintenance task that involves the assembly or any
disturbance of a system or any part on an UA, engine or propeller that, if an error occurred
during its performance, could directly endanger the flight safety;

(k)  ‘command unit (CU) installation” means the process to integrate the CU elements in a physical
environment that is eligible for that purpose according to a set of installation and testing
instructions, such that the installed CU may be used to operate a UA.

Article 3 Continuing airworthiness requirements

1. The continuing airworthiness of UAS referred to in Article 1(a), and the components for
installation thereon, shall be ensured in accordance with Annex | (Part-ML.UAS).

2. By way of derogation from point (1), the continuing airworthiness of UAS referred to in
Article 1(a), for which approved flight conditions have been issued, shall be ensured on the basis
of specific continuing airworthiness arrangements defined in the approved flight conditions
issued in accordance with Annex | (Part 21) to Commission Regulation (EU) No 748/2012%.

43 Commission Regulation (EU) No 748/2012 of 3 August 2012 laying down implementing rules for the airworthiness and
environmental certification of aircraft and related products, parts and appliances, as well as for the certification of design
and production organisations (OJ L 224, 21.8.2012, p. 1).
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3.2.2. Draft Annex I (Part-ML.UAS) to Commission Delegated Regulation (EU) .../...
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ML.UAS.301 Continuing airworthiness tasks

—
(a)  the accomplishment of pre-flight inspections of the UA;
F
(1) airworthiness directive (AD) issued by the Agency;

(2)  operational requirements with a continuing airworthiness impact;

(3)  continuing airworthiness requirements mandated by the Agency;

(3)  measure required by the competent authority in immediate reaction to a safety problem;
(e)  the accomplishment of modifications and repairs in accordance with point ML.UAS.304;
(f)  maintenance check flights (MCFs), when necessary.

ML.UAS.302 UAS maintenance programme
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ML.UAS.303 Airworthiness directives (ADs)

ML.UAS.304 Modifications and repairs

ML.UAS.305 UAS continuing airworthiness record system
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(f)

(8)

(h)

(i)

**

*
*

*

* *
* o

(1) the current status of ADs and measures mandated by the competent authority in
immediate reaction to a safety problem;

(2) the current status of modifications and repairs;

(3) the current status of compliance with the UAS maintenance programme;

(4) the current status of components that are subject to airworthiness limitations;
(5) the current list of deferred maintenance.

With respect to components, in addition to the authorised release document, EASA Form 1 or
equivalent, the following information relevant to installed components that are subject to
airworthiness limitations, shall also be entered in the record system:

(1) theidentification of the component(s);

(2) thetype, serial number and registration, as appropriate, of the UA, engine or component
to which the particular component has been fitted, along with the reference to the
installation and removal of the component;

(3) the date together with the component’s accumulated total flight time, flight cycles,
landings and calendar time, as relevant to the particular component;

(4) the current information referred to in point (e), applicable to the component.

These records shall be controlled by the organisation responsible for the management of the
continuing airworthiness of the UAS pursuant to point ML.UAS.201 and shall be presented to
the competent authority upon request.

All entries made in the UAS continuing airworthiness records shall be clear and accurate. When
it is necessary to correct an entry, the correction shall be made in a manner that clearly shows
the original entry.

The records shall be kept for the period specified below:

(1) all detailed maintenance records in respect of the UAS and of any component that is
subject to airworthiness limitations, until such time as the information contained in the
records is superseded by new information equivalent in scope and detail but not less than
36 months after the UA or the component maintenance has been released;

(2) the total time in service (i.e. hours, calendar time, cycles) of the UAS and of all the
components that are subject to airworthiness limitations, for at least 12 months after the
UAS or the component has been permanently withdrawn from service;

(3) the time in service (i.e. hours, calendar time, cycles and landings, as appropriate) since
the last scheduled maintenance of the component that is subject to an airworthiness
limitation, at least until the component’s scheduled maintenance has been superseded
by another scheduled maintenance of equivalent work scope and detail;

(4) the current status of compliance with the UAS maintenance programme at least until the
scheduled maintenance of the UAS or of the component has been superseded by another
scheduled maintenance of equivalent work scope and detail;

(5) the current status of ADs applicable to the UAS and components, at least 12 months after
the UAS or the component has been permanently withdrawn from service;

(6) details of current modifications and repairs to the UAS, engine(s) and to any other
component vital to flight safety, at least 12 months after they have been permanently
withdrawn from service.
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ML.UAS.307 Transfer of the UAS’s continuing airworthiness records
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01 Maintenance data

S TE.RPRO.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
*,* Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 101 of 295
**

* ok

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

3. Proposed amendments and rationale

ML.UAS.501 Installation of UA components

-
(i) itisina satisfactory condition;

- m
—
-
(d)  Raw or consumable material shall only be used on an UA or a component provided that:
F
(i) such material meets the required material specifications and has appropriate traceability.
=

ML.UAS.502 Maintenance of UA components
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Released using an EASA Form 1 (as set | Released together with UA maintenance
out in Appendix Il to Annex | (Part-M) | in accordance with point ML.UAS.801
to Regulation (EU) No 1321/2014) (not possible to issue an EASA Form 1)

Components maintained in accordance with component maintenance data
(data issued by the component manufacturer)

Maintenance other
than overhaul

Overhaul of
components other
than engines

Components maintained in accordance with aircraft maintenance data
(data issued by the aircraft manufacturer)

All components and
all types of
maintenance
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ML.UAS.520 Installation and maintenance of CU components
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ML.UAS.804 Certification of CU component maintenance

ML.UAS.805 Certification of CU installation
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ML.UAS.901 Airworthiness review of the UA
(1) the competent authority;
(1)  the documentation required by the competent authority;
(2)  suitable accommodation at the appropriate location for its staff;
(3)  when necessary, the support of appropriate certifying staff.

ML.UAS.902 Validity of the UA airworthiness review certificate
(ARC)
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ML.UAS.903 Airworthiness review process

-
F
—
—
(4)  all known defects have been corrected or deferred in a controlled manner;
(5)  allapplicable ADs have been applied and properly recorded;
= e
-
(8)  all maintenance has been certified in accordance with this Annex;

(9)  the current mass-and-balance statement reflects the configuration of the UA and is valid;
—
-
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ML.UAS.904 Qualification of airworthiness review staff

-
R ——

**x
*
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ML.UAS.905 Transfer of an UA registration within the Union

ML.UAS.906B Airworthiness review following changes in UAS
operations
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ML.UAS.907 Findings
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Appendix | — Continuing airworthiness management contract

Wil
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|
[
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Appendix Il — Airworthiness review certificate (EASA Form 15d)
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These instructions relate only to the use, for UAS maintenance purposes, of the EASA Form 1 as
specified in Appendix Il to Annex | (Part-M) to Regulation (EU) No 1321/2014.

Attention is drawn to the instructions specified in Appendix Il to Annex | (Part-M) to Regulation (EU)
No 1321/2014 which covers the use of the EASA Form 1 for maintenance purposes in manned aviation,
and the instructions specified in Appendix | to Annex | (Part 21) to Regulation (EU) No 748/2012 which
covers the use of the EASA Form 1 for production purposes.

1. PURPOSE AND USE

1.1. The primary purpose of the certificate is to declare the airworthiness of the maintenance work
undertaken on UAS components (hereafter referred to as ‘item(s)’).

1.2. Correlation must be established between the certificate and the item(s). The originator must
retain the certificate in a form that allows the verification of the original data.

1.3. The certificate is acceptable to many airworthiness authorities, but may be dependent on the
existence of bilateral agreements and/or the policy of a particular airworthiness authority. The
‘approved design data’ mentioned in this certificate means it is approved by the airworthiness
authority of the importing country.

1.4. The certificate is not a delivery or shipping note.
1.5. UA are not to be released using the certificate.

1.6. The certificate does not constitute approval to install the item(s) but helps the end user
determine its airworthiness approval status.

1.7. A mixture of production- and maintenance-released items is not permitted with the same
certificate.

2. GENERAL FORMAT

2.1. The certificate must comply with the defined format, including block numbers, and the location
of each block. The size of each block may, however, be amended to suit the individual
application, but not to the extent that would render the certificate unrecognisable.

2.2. The certificate must be in ‘landscape’ orientation, but the overall size may be significantly
increased or decreased as long as the certificate remains recognisable and legible. If in doubt,
please consult your competent authority.

2.3. The user/installer responsibility statement can be placed on either side of the form.
2.4. All printing must be clear and legible to allow easy reading.

2.5. The certificate may either be pre-printed or computer generated, but in either case the printing
of lines and characters must be clear and legible and in accordance with the defined format.

2.6. The certificate should be in English and, if appropriate, in one or more other languages.

2.7. The details to be entered on the certificate may be either machine/computer printed or
handwritten, using capital letters and must allow easy reading.

2.8. Limit the use of abbreviations to a minimum, to aid clarity.

2.9. The space remaining on the reverse side of the certificate may be used by the originator for any
additional information, but must not include any certification statement. Any use of the reverse
side of the certificate must be referenced in the appropriate block on the front side of the
certificate.
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3.2.3. Draft Annex Il (Part-CAO.UAS) to Commission Delegated Regulation (EU) .../...

.1 General

AO.UAS.010 Scope

ANNEX I
(PART-CAO.UAS)
CAO.UAS
For the purpose of this Annex:
(1) the registered owner of the UAS;
(2)  thelessee in the case of a leasing contract;
(3)  the operator.

CAO.UAS.015 Application

CAO0.UAS.017 Means of compliance
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CAO.UAS.020 Terms of approval and scope of work

(1) Cl:air conditioning and pressurisation;
(2)  C2:auto flight;

(3)  C3: communications and navigation;
(4)  C4:doors and hatches;
() C5: electrical power and lights;
(6)  C6: equipment;

(7)  C7:engine;

(8)  cs: flight controls;

(9)  Co:fuel;

(10)  C10: helicopter and rotors;
(11) C11: helicopter transmission;
(12) C12: hydraulic power;

(13) C13:indicating and recording system;
(14)  C14: landing gear;

(15) C15: oxygen;

(16) C16: propellers;

(17)  C17: pneumatic and vacuum systems;
(18)  C18: protection from ice/rain/fire;
(19)  C19: windows;

(20)  C20: structural;

(21) C21: water ballast; and
(22)  C22: propulsion augmentation.

CAO.UAS.025 Organisation manual

S TE.RPRO.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
*,* Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 123 of 295
**

* ok

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

3. Proposed amendments and rationale

|
Il

CAO.UAS.030 Facilities and storage
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CAO0.UAS.050 Components, equipment and tools

F
-
-

CAO.UAS.055 Maintenance data and work orders

CAO.UAS.060 Maintenance standards

F
(b)  When performing maintenance, the organisation shall comply with the following requirements:
F
O tvenioared oo AR5, T
(3)  use the tools, equipment and materials specified in point CAO.UAS.050;

i e
—
s e e el
F
- I —
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CAO.UAS.065 Certification of UA maintenance

CAO0.UAS.070 Certification of component maintenance

CAO.UAS.071 Certification of CU maintenance

CAO.UAS.075 Continuing airworthiness management
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CAO.UAS.080 Continuing airworthiness management data

CAO.UAS.085 Airworthiness review

CAO.UAS.090 Record-keeping
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leges of the organisation

]
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CAO0.UAS.100 Compliance monitoring and organisational review

CAO.UAS.102 Protection of software, data and hardware
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CAO0.UAS.115 Findings and observations
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Occurrence reporting
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w

.3. Draft Commission Implementing Regulation (EU) .../...

3.3.1. Draft cover regulation

¥
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()
(d)

(f)

(g)

(h)

**

* *

* *
* o

include any ground-, air- or space-based equipment or items of equipment supporting the
command and control (C2) link service;

‘component’ means any engine, propeller, part, or any element of the CU;

‘continuing airworthiness’ means all of the processes ensuring that, at any time in its operating
life, the UAS complies with the applicable airworthiness requirements and is in a condition for
safe operation;

‘maintenance’ means any one or a combination of the following activities: overhaul, repair,
inspection, replacement, modification or defect rectification of an UAS or component, with the
exception of pre-flight inspection;

‘organisation’ means a natural person, a legal person or part of a legal person. Such an
organisation may be established at more than one location whether or not within the territory
of the Member States;

‘pre-flight inspection” means the inspection carried out before flight to ensure that the UA is fit
for the intended flight;

‘principal place of business’ means the head office or the registered office of the undertaking
from which the principal financial functions and the operational control of the activities referred
to in this Regulation are exercised.

Article 3 Competent authorities

A Member State shall designate one or more entities as the competent authority within its
territory with the necessary powers and allocated responsibilities for the performance of
certification, oversight and enforcement tasks in accordance with this Regulation and with
Delegated Regulation (EU) .../....

The administration and management systems of the competent authority of a Member State
and of the Agency shall comply with the requirements specified in Annex | to this Regulation.

When a Member State designates more than one entity as competent authority with the
necessary powers and allocated responsibilities for the performance of certification, oversight
and enforcement tasks in accordance with this Regulation and with Delegated Regulation (EU)
.../..., the following requirements shall be complied with:

(a) the areas of competence of each entity shall be clearly defined, in particular in terms of
responsibilities and geographic limitations;

(b)  coordination shall be established between those entities in order to ensure the effective
performance of certification, oversight and enforcement tasks within their respective
areas of competence.

A Member State shall ensure that the personnel of its competent authority do not perform
certification, oversight and enforcement activities when there are indications that this could
result, directly or indirectly, in a conflict of interest, in particular when relating to family or
financial interest.

When it is necessary to carry out certification, oversight or enforcement tasks under this
Regulation, the competent authority shall be empowered to:

(a) examine the records, data, procedures, and any other material relevant to the execution
of the certification, oversight or enforcement tasks;

(b)  make copies or extracts from such records, data, procedures and other material;
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|
i

3.3.2. Draft Annex | (Part-AR.UAS) to draft Commission Implementing Regulation (EU) .../...

AR.UAS.GEN.005 Scope

AR.UAS.GEN.010 Competent authority
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AR.UAS.GEN.115 Oversight documentation

AR.UAS.GEN.120 Means of compliance

AR.UAS.GEN.125 Information to the Agency
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Without prejudice to Regulation (EU) No 376/2014 and its delegated and implementing acts,
the competent authority shall implement a system to appropriately collect, analyse and
disseminate safety information.

The Agency shall implement a system to appropriately analyse any relevant safety information
received and, without undue delay, provide the relevant authority of the Member States and
the Commission with any information, including recommendations or corrective actions to be
taken, that is necessary for them to react in a timely manner to a safety problem involving
products, parts, appliances, persons or organisations that are subject to Regulation (EU)
2018/1139 and its delegated and implementing acts.

Upon receiving the information referred to in points (a) and (b), the competent authority shall
take adequate measures to address the safety problem.

The competent authority shall immediately notify the measures taken under point (c) to all
persons or organisations which need to comply with them under Regulation (EU) 2018/1139
and its delegated and implementing acts. The competent authority shall also notify those
measures to the Agency and, when combined action is required, to the other Member States
concerned.

Without prejudice to Regulation (EU) No 376/2014 and its delegated and implementing acts,
the competent authority shall implement a system to appropriately collect, analyse, and
disseminate information related to information security incidents and vulnerabilities with a
potential impact on aviation safety reported by organisations. This shall be done in coordination
with any other relevant authorities responsible for information security or cybersecurity within
a Member State to increase the coordination and compatibility of reporting schemes.

The Agency shall implement a system to appropriately analyse any relevant safety-significant
information received in accordance with point AR.UAS.GEN.125(c), and without undue delay
provide the Member States and the European Commission with any information, including
recommendations or corrective actions to be taken, necessary for them to react in a timely
manner to an information security incident or vulnerability with a potential impact on aviation
safety, involving products, parts, non-installed equipment, persons or organisations subject to
Regulation (EU) 2018/1139 and its delegated and implementing acts.

Upon receiving the information referred to in points (a) and (b), the competent authority shall
take adequate measures to address the potential impact of the information security incident or
vulnerability on aviation safety.

The measures taken in accordance with point (c) shall be immediately notified to all persons or
organisations that need to comply with them pursuant to Regulation (EU) 2018/1139 and its
delegated and implementing acts. The competent authority of a Member State shall also notify
those measures to the Agency and, when combined action is required, to the competent
authorities of the other Member States concerned.
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The competent authority shall establish and maintain a management system, including as a
minimum:

(1) documented policies and procedures to describe its organisation, the means and
methods for establishing compliance with Regulation (EU) 2018/1139 and its delegated
and implementing acts. The procedures shall be kept up to date, and serve as the basic
working documents within that competent authority for all its related tasks;

(2) asufficient number of personnel to perform its tasks and discharge its responsibilities. A
system shall be in place to plan the availability of personnel in order to ensure the proper
completion of all tasks;

(3) personnel that are qualified to perform their allocated tasks and have the necessary
knowledge and experience, and receive initial and recurrent training to ensure continuing
competency;

(4) adequate facilities and office accommodation for personnel to perform their allocated
tasks;

(5) a function to monitor the compliance of the management system with the relevant
requirements, and the adequacy of the procedures, including the establishment of an
internal audit process and a safety risk management process; compliance-monitoring
shall include a feedback system of audit findings to the senior management of the
competent authority to ensure the implementation of corrective actions, as necessary;

(6) a person or group of persons having a responsibility to the senior management of the
competent authority for the compliance-monitoring function.

The competent authority shall, for each field of its activity, including the management system,
appoint one or more persons with the overall responsibility for the management of the relevant
task(s).

The competent authority shall establish procedures for the participation in a mutual exchange
of all necessary information and assistance with any other competent authorities concerned,
whether from the same Member State or from other Member States, including on the following:

(1) all findings raised and any follow-up actions taken as a result of the oversight of persons
and organisations that carry out activities in the territory of a Member State, but certified
by the competent authority of another Member State or by the Agency;

(2) information stemming from mandatory and voluntary occurrence reporting as required
by point CAO.UAS.120 of Annex Il (Part-CAO.UAS) Delegated Regulation (EU) .../....

A copy of the procedures related to the management system and their amendments shall be
made available to the Agency for the purpose of standardisation.

In addition to the requirements of point (a), the management system established and
maintained by the competent authority shall comply with Annex | (Part-IS.AR) to Implementing
Regulation (EU) .../... in order to ensure the proper management of information security risks
which may have an impact on aviation safety.

The competent authority may allocate tasks related to the initial certification or the continuing
oversight of organisations that are subject to Regulation (EU) 2018/1139 and its delegated and
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AR.UAS.GEN.220 Record-keeping

(1) the management system’s documented policies and procedures;
(2)  the training, qualifications and authorisations of its personnel;
F
(4)  certification processes and continuing oversight of certified organisations, including:
(i) the application for an organisation certificate;
(iii)  the organisation certificate, including any changes toit;
F
(v)  copies of all formal correspondence;
B
T oot opa s ooy T e
—
(i) copies of any other documents approved by the competent authority;
F
(1) the UA certificate of airworthiness;
(2)  ARCs;
—
(4)  all relevant correspondence relating to the UA;
(5)  details of any exemption and enforcement action(s);
F
(6)  documents that support the use of alternative means of compliance;
—
F
(b)  The competent authority shall maintain a list of all the organisation certificates it has issued.
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GEN.300 Oversight principles

(a)  The competent authority shall verify:
R
—
(3)  continued compliance with the requirements applicable to UAS under its oversight;
=
(b)  This verification shall:
=
(2)  provide the organisations concerned with the results of oversight activities;
—
.
- o
F

AR.UAS.GEN.305 Oversight programme — organisations
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The competent authority shall have a system in place to analyse findings for their safety
significance.

A level 1 finding shall be issued by the competent authority when any significant non-
compliance is detected with the applicable requirements of Regulation (EU) 2018/1139 and its
delegated and implementing acts, with the organisation’s procedures and manuals, or with the
organisation certificate including the terms of approval, which lowers safety, or seriously
endangers flight safety.

Level 1 findings shall also include:

(1) any failure to grant the competent authority access to the organisation’s facilities
referred to in point CAO.UAS.112 of Annex Il (Part-CAO.UAS) to Delegated Regulation
.../... during normal operating hours and after two written requests;

(2) obtaining the organisation certificate or maintaining its validity by falsification of the
submitted documentary evidence;

(3) any evidence of malpractice or fraudulent use of the organisation certificate;
(4) the lack of an accountable manager.

A level 2 finding shall be issued by the competent authority when any non-compliance is
detected with the applicable requirements of Regulation (EU) 2018/1139 and its delegated and
implementing acts, with the organisation’s procedures and manuals, or with the organisation
certificate including the terms of approval, which is not classified as a level 1 finding.

When a finding is detected during oversight or by any other means, the competent authority
shall, without prejudice to any additional action required by Regulation (EU) 2018/1139 and its
delegated and implementing acts, communicate in writing the finding to the organisation and
request corrective action to address the non-compliance identified. If a level 1 finding directly
relates to an aircraft, the competent authority shall inform the competent authority of the
Member State where the aircraft is registered.

(1) If there are any level 1 findings, the competent authority shall take immediate and
appropriate action to prohibit or limit the activities of the organisation concerned and, if
appropriate, it shall take action to revoke the certificate, or to limit or suspend it in whole
or in part, depending on the extent of the level 1 finding, until successful corrective action
has been taken by the organisation.

(2) If there are any level 2 findings, the competent authority shall:

(i) grant the organisation a corrective action implementation period that is
appropriate to the nature of the finding, and that in any case shall initially not be
longer than 3 months. The period shall commence from the date of the written
communication of the finding to the organisation requesting corrective action to
address the non-compliance identified. At the end of that period, and subject to
the nature of the finding, the competent authority may extend the 3-month period
provided a corrective action plan has been agreed with the competent authority;

(ii)  assess the corrective action plan and implementation plan proposed by the
organisation, and if the assessment concludes that they are sufficient to address
the non-compliance, accept them.
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F
(1) for any item whose performance has been assessed to be ineffective;

F
—
F

AR.UAS.GEN.351 Findings and corrective actions — UAS

AR.UAS.GEN.355 Suspension, limitation and revocation of a

certificate
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AR.UAS.CAW.005 Scope

AR.UAS.CAW.302 UAS maintenance programme

AR.UAS.CAW.303 UA continuing airworthiness monitoring

AR.UAS.CAW.902 Airworthiness review conducted by the
competent authority
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3.4. Proposed amendments to Commission Delegated Regulation (EU) 2019/945

Article 2 — Definitions

[...]

(38) ‘command unit’ (*CUZ) means the equipment or items system of equipment to control
unmanned aircraft remotely as defined inpeint32-of Article 3(32) of Regulation (EU) 2018/1139
which supperts ensures the control or the monitoring of the unmanned aircraft during any

phase of flight;—with-the-exception-of any-infrastructure the command unit does not include

any ground-, air- or space-based equipment or items of equipment that support(s)ing the
command and control (C2) link service;

(39) ‘C2 link service’ means a communication service supplied by a third party, providing eemmand
and—eontrel the data link between the unmanned aircraft and the CU for the purpose of
managing the flight;

[...]

Article 40 - Requirements for UAS operated in the ‘certified’ and
‘specific’ categories except when conducted under a declaration

1. The design, production and maintenance of UAS shall be certified if the UAS meets any of the
following conditions:

(a) it has a characteristic dimension of 3 m or more, and is designed to be operated over
assemblies of people unless the aircraft is lighter than air;

[..]

(d) it is intended to be used in the ‘specific’ category of operations defined in Article 5 of
Implementing Regulation (EU) 2019/947 and the competent authority, when evaluating
in accordance with Art|cIe 12(1) of ImpIementlng Regulation (EU) 2019/947 the fathe

assessment conducted in accordance W|th Art|cIe 11 of ImpIementlng Regulatlon
(EU) 2019/947 ~ =F S

considers that the risk of the operation cannot be adequately mitigated without the
certification of the UAS, unless the UAS is specifically designed or modified for research,
experimental or scientific purposes, and is likely to be produced in very limited numbers.

2. A UAS that meets the conditions specified in point 1 A-UASsubjectto-certification shall comply
with the applicable requirements set out in Commission Regulation (EU) No 748/2012%,

Commission Regulation (EU) 2015/640% and Delegated Regulation (EU) .../..—Cemmission
Regulation{EU)-No-1321/2014%,

47 Commission Regulation (EU) No 748/2012 of 3 August 2012 laying down implementing rules for the airworthiness and environmental
certification of aircraft and related products, parts and appliances, as well as for the certification of design and production organisations
(0JL224,21.8.2012, p. 1).

4 Commission Regulation (EU) 2015/640 of 23 April 2015 on additional airworthiness specifications for a given type of operations and
amendlng Regulatlon (EU) No 965/2012 (OJ L 106, 24.4.2015, p. 18)
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2a. UAS certified for reasons other than those specified in point 1 shall comply with the applicable
requirements set out in Commission Regulation (EU) No 748/2012 and in Commission
Regulation (EU) 2015/640.

[...]
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3.5.

(26)

(27)

[...]
2.

Proposed amendments to Commission Implementing Regulation (EU) 2019/947

Article 2 — Definitions

[...]

‘command unit’ ({CU%) means the equipment or items system of equipment to control
unmanned aircraft remotely as defined in peint32-ef Article 3(32) of Regulation (EU) 2018/1139
which supperts ensures the control or the monitoring of the unmanned aircraft during any

phase of flight.; with-the-exception-of any-infrastructure; the command unit does not include

any ground-, air- or space-based equipment or items of equipment that support(s)tirg the
command and control (C2) link service;

‘C2 link service’ means a communication service supplied by a third party, providing eemmand
and—eontrel the data link between the unmanned aircraft and the CU for the purpose of
managing the flight;

[...]

Article 7 — Rules and procedures for the operation of UAS

[...]

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

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

UAS operations in the ‘specific’ category shall be subject to the applicable operational
requirements laid down in Commission Implementing Regulation (EU) No 923/2012°°.

The operator of an UAS that meets the conditions specified in point 1(d) of Article 40 of
Delegated Regulation (EU) 2019/945 shall obtain:

(i) acertificate of airworthiness or restricted certificate of airworthiness issued in accordance
with Subpart H of Annex | (Part 21) to Commission Regulation (EU) No 748/2012;

(ii) a noise certificate in accordance with Subpart | of Annex | (Part 21) to Commission
Regulation (EU) No 748/2012.

[..]

Article 12 — Authorising operations in the ‘specific’ category

The competent authority shall grant an operational authorisation when:

(a) the evaluation in point 1 concludes that:

50

Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying down the common rules of the air and operational

provisions regarding services and procedures in air navigation and amending Implementing Regulation (EU) No 1035/2011 and
Regulations (EC) No 1265/2007, (EC) No 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010 (OJ L 281, 13.10.2012,
p. 1).

*

**ox
* *

* *
* o

*
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(b)

(c)
[...]

2. the operational safety objectives take account of the risks of the operation;

{b}ii.  the combination of mitigation measures concerning the operational conditions
to perform the operations, the competence of the personnel involved and the
technical features of the unmanned aircraft, are adequate and sufficiently
robust to keep the operation safe in view of the identified ground and air risks;

for UAS that are or will be certified pursuant to point 1(d) of Article 40 of Delegated
Regulation (EU) 2019/945, the UAS have:

i a valid certificate of airworthiness or a restricted certificate of airworthiness and,
if applicable, a valid noise certificate; or

ii. if the certificate of airworthiness or the restricted certificate of airworthiness is
invalid, flight conditions approved according to Subpart P of Annex | to Regulation
(EU) No 748/2012;

[...]

4, The operational authorisation granted by the competent authority shall detail:

[...]
(c)

[...]

the following information:

[...]

vii.  the certificate of airworthiness or restricted certificate of airworthiness and noise
certificate, if such certificates have been issued;

viii.  the flight conditions approved in accordance with Commission Regulation (EU) No

748/2012 in case the UAS meets the conditions defined in point 1(d) of Article 40
of Commission Delegated Regulation (EU) 2019/945 and its certificate of
airworthiness or restricted certificate of airworthiness is not valid.

Article 19 — Safety information

3. Without prejudice to Regulation (EU) No 376/2014, the UAS operator of an unmanned aircraft
whose design is certified shall report to the design approval holder of the UAS or of the
component any safety-related event or condition of the UAS or the component identified by
the organisation. In particular, the UAS operator shall report any accident or serious incident
involving the UAS or the component, which endangers or, if not corrected or addressed, could
endanger the UAS or any person.

[..]

* *

* *
* o
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UAS.SPEC.100 Use of certified equipment and certified unmanned

aircraft

(1)  Ifthe UAS operatorien usesis-using an unmanned aircraft for which a certificate of airworthiness
or arestricted certificate of airworthiness hasve been issued, the UAS operator shall ensure that
the UAS complies with Delegated Regulation (EU) .../....

(2)  If the UAS operator e+ usesing certified equipment; on a UA for which neither a certificate of
airworthiness nor a restricted certificate of airworthiness has been issued:;

(i) the UAS operator shall record the operation or service time in accordance either with the
instructions and procedures applicable to the certified equipment, or with the
organisational approval or the operational authorisation;-

()2} Fthe UAS operator shall follow the instructions referred to in the uhamanned—aireraft
certificate-or equipment certificate, and also comply with any applicable airworthiness o¢
eperational directives issued by the Agency.
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3.6. Proposed amendments to Commission Regulation (EU) No 965/2012

3.6.1. Draft cover regulation

Article 1 Subject matter and scope

Article 2 Definitions

c
[ [

(lal) ‘helicopter’ means a heavier-than-air aircraft supported in flight chiefly by the reactions of the
air on ene-ermeore - power-driven rotors on substantially vertical axes;

[...]
Rationale:

The proposed definition of ‘VTOL-capable aircraft’ also requires a change in the existing definition of
‘helicopter’ in Commission Regulation (EU) No 965/2012, in Implementing Regulation (EU) 923/2012
and in Commission Regulation (EU) 1178/2011 in order to ensure a clear distinction between those two
definitions of ‘aircraft’. In particular, it is proposed to limit the definition of ‘helicopter’ to ‘heavier-
than-air aircraft supported in flight chiefly by the reactions of the air on up to two power-driven rotors
on substantially vertical axes’. This would imply that aircraft configurations with more than two power-
driven rotors should be initially classified as ‘VTOL-capable aircraft’ for the purpose of the above-
mentioned Regulations.

Consequently, to ensure a coherent organisation of the aircraft categories, it is necessary also to
introduce in the above-mentioned Regulations the definition of ‘rotorcraft’ to make sure that
helicopters and gyrocopters are considered a subcategory of rotorcraft.

Rationale:

The proposed definition is built on the basis of the existing definition in SC VTOL, and focuses exclusively
on the physics of the TOL phase while disregarding any implication at system level or in relation to
levels of automation or autonomy. It is meant to be sufficiently technology-agnostic so that
appropriate operational or training requirements can be defined on the basis of the specific aircraft
design.
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(14) ‘VEMS flight’ means a flight with a VTOL-capable aircraft that operates under a VEMS approval,
where immediate and rapid transportation is essential and the purpose of which is either to:
(a) facilitate emergency medical assistance by carrying one or more of the following:
(i) medical personnel;
(ii)  medical supplies (equipment, blood, organs, drugs);
(iii) il or injured persons and other persons directly involved;
or

(b) perform any operation where a person is at imminent or anticipated health risk from the
environment and either:

(i) needs to be rescued or provided with supplies; or

(i)  persons, animals or equipment need to be transported to/from the VEMS
operating site.

[...]

Article 5 Air operations

1b. Operators shall only operate VTOL-capable aircraft in the context of IAM operations as specified
in Annexes Il and IX to this Regulation.

2. Operators shall comply with the relevant provisions of Annex V when operating:
[...]
(g) helicopters used for offshore operations (HOFO);-
(h)  VTOL-capable aircraft used for:
(i) operations using performance-based navigation (PBN);
(ii)  the transport of dangerous goods (DGs);
(iii)  operations with the aid of night-vision imaging systems (NVIS);
(iv) emergency medical service operations (VEMS).
[...]

5. Training organisations referred to in Article 10a of Regulation (EU) No 1178/2011 and having
their principal place of business in a Member State shall, when conducting flight training into,
within or out of the Union, operate:

(a) complex motor-powered aeroplanes and helicopters in accordance with the provisions
specified in Annex VI,

(b)  other aeroplanes and helicopters in accordance with the provisions specified in Annex
Vil;=

(c)  VTOL-capable aircraft in accordance with the requirements specified in Annex IX.

7. Flights taking place immediately before, during or immediately after specialised operations with
aeroplanes and helicopters and directly connected to those operations shall be operated in
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accordance with paragraphs 3, 4 and 6, as applicable. Except for crew members, persons other
than those indispensable to the mission shall not be carried on board.

[...]
Rationale:
With regard to point 2(h):

NVIS operations with VTOL-capable aircraft should be possible under certain conditions regarding
aircraft equipment, number of crew members, training, etc. Especially for VEMS, where VFR operations
at night to/from a VEMS operating site are to be conducted, a crew composition of at least one pilot
and one NVIS technical crew member would be necessary. If the medical doctor plays the role of a
VEMS technical crew member (option studied by ADAC), it will be necessary that the doctor also obtain
NVIS-related training.

On the other hand, for pilots in VFR operations at night, the two-dimensional nature of the NVG image
necessitates frequent reference to the flight instruments for spatial and situational awareness
information. Therefore, any basic NVIS training syllabus should include some instruction on basic
instrument flight.

Therefore, the matter will be reassessed in the future, and it is likely that NVIS operations will be
included at a later stage when the required level of performance has been achieved.

As regards low-visibility operations (LVOs), the requirements for precision departures and approaches
relative to aircraft equipment, runway facilities and visual aids, LVO procedures as well as the minimum
number of pilots, seem today quite inappropriate for the existing VTOL technology. The matter will be
reassessed in the future once the VTOL technology will have sufficiently evolved.

Article 7 Air operator certificates

[...]

Article 8 Flight time limitations

CAT operations shall be subject to the requirements of Subpart FTL of Annex
M.

[...]

3.6.2. Annex | — Definitions for terms used in Annexes Il to ViH l

[...]
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(21)

[...]

(31)

[...]

(39)

[...]

(48)

[...]

(50a)

[...]

(53)

[...]

(69)

[..]

**

*

* *
* o

*

‘clearway’ means a defined rectangular area on the ground or on water under the control of
the appropriate authority, selected or prepared as a suitable area over which an aircraft
aereplanre may make a portion of its initial climb to a specified height;

‘critical phases of flight’ in the case of helicopters or VTOL-capable aircraft means taxiing,
hovering, take-off, final approach, missed approach, the-landing and any other phases of flight
as determined by the pilot-in-command or the commander;

‘distance DR’ means the horizontal distance that the helicopter or the VTOL-capable aircraft
has travelled from the end of the take-off distance available;

‘final approach and take-off area (FATO)' means a defined area for helicopter or VTOL-capable
aircraft operations; over which the final phase of the approach manoeuvre to hover or land is
completed, and from which the take-off manoeuvre is commenced. In the case of helicopters
operating in performance class 1 and VTOL-capable aircraft, the defined area includes the
rejected take-off area available;

‘flight time’ means:

[...]

(c) for VTOL-capable aircraft, the total time between the moment the lift or thrust units
are powered for the purpose of taking off until the moment the aircraft finally comes
to rest at the end of the flights and the lift or thrust units are stopped;

‘ground emergency service personnel’ means any ground emergency service personnel (such
as police officers, firefighters,policemen—firemen; etc.) involved with helicopter emergency
medical services (HEMSs) or with emergency medical services with VTOL-capable aircraft
(VEMS) and whose tasks are to any extent pertinent to the operations;

‘hostile environment’ means:
(a) an areain which:
(i) a safe forced landing cannot be accomplished because the surface is inadequate; or

(ii) the helicopter or VTOL-capable aircraft occupants cannot be adequately protected
from the elements; or

[...]
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(70)  ‘landing decision point (LDP)" means:

(a) inthe case of helicopters, the point used in determining landing performance from which,
an engine failure having been recognised at this point, the landing may be safely
continued or a balked landing initiated;

(b) inthe case of VTOL-capable aircraft, a point along the landing flight path, which is defined
as the last point from which a balked landing may be initiated; after LDP, a balked landing
is not assured. If the VTOL-capable aircraft is certified in the category ‘Enhanced’, then a
landing should be possible following a CFP before or after the LDP.

(71)  ‘landing distance available’ means:

(a) inthe case of aeroplanes (LDA), the length of the runway which is declared available by
the State of the aerodrome and suitable for the ground run of an aeroplane landing;

(b) inthe case of helicopters (LDAH), the length of the FATO plus any additional area declared
available by the State of the aerodrome and suitable for the helicopter to complete the
landing manoeuvre from a defined height; and

(c) in the case of VTOL-capable aircraft (LDAV), the length of the FATO plus any additional
area declared available and suitable for the VTOL-capable aircraft to complete the landing
manoeuvre from a defined height;

(71a) ‘landing distance required’ means:

(1) inthe case of helicopters (LDRH), the horizontal distance required to land and come to a
full stop from a point of 15 m (50 ft) above the landing surface; and

(2) in the case of VTOL-capable aircraft (LDRV), the horizontal distance required to land and
come to a full stop from a point of 15 m (50 ft) above the landing surface;

[...]

(78)  ‘medical passenger’ means a medical person carried in a helicopter during a HEMS flight or in
a VTOL-capable aircraft during a VEMS flight, including but not limited to doctors, nurses and
paramedics;

[...]

(82)  ‘non-hostile environment’ means an environment in which:
(a) asafe forced landing can be accomplished;

(b) the helicopter or the VTOL-capable aircraft occupants can be protected from the
elements; and

(c) search and rescue response/capability is provided consistent with the anticipated
exposure.

In any case, those parts of a congested area with adequate safe forced landing areas shall be
considered non-hostile;

[...]

(102) ‘rejected take-off distance available{RFOBAH} means:

(a) in the case of helicopters (RTODAH), the length of the final approach and take-off area
declared available and suitable for helicopters operated in performance class 1 to
complete a rejected take-off; or
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(b) inthe case of VTOL-capable aircraft (RTODAV), the length of the FATO declared available
and suitable for VTOL-capable aircraft to complete a rejected take-off in accordance with
the category (‘Enhanced’ or ‘Basic’) in which it is certified;

(103) ‘rejected take-off distance required{RFOBRH} means:

(a) in the case of helicopters (RTODRH), the horizontal distance required from the start of
the take-off to the point where the helicopter comes to a full stop following an engine
failure and rejection of the take-off at the take-off decision point;

(b) inthe case of VTOL-capable aircraft (RTODRV), the horizontal distance required from the
start of the take-off to the point where the VTOL-capable aircraft comes to a full stop
following a CFP being recognised at TDP;

[...]

(111) ‘take-off decision point (TDP)" means

(a) in the case of helicopters, the point used in determining take-off performance from
which, an engine failure having been recognised at this point, either a rejected take-off
may be made or a take-off safely continued;

(b) in the case of VTOL-capable aircraft, the first point defined by a combination of speed
and height from which continued take-off may be made meeting the certified minimum
performance (CMP) following a CFP and is the last point in the take-off path from which
a rejected take-off is assured;

[...]

(113) ‘take-off distance available’{FODAH)-r-the-case-ef-helicopters means:

(a) in the case of helicopters (TODAH), means the length of the final approach and take-off
area plus, if provided, the length of helicopter clearway declared available and suitable
for helicopters to complete the take-off;

(b) in the case of VTOL-capable aircraft (TODAV), the length of the FATO plus, if provided,
the length of a clearway declared available and suitable for VTOL-capable aircraft to
complete the take-off;

(114) ‘take-off distance required’ {FODRH)inthe-case-of-helicopters means:

(a) in the case helicopters (TODRH), means the horizontal distance required from the start
of the take-off to the point at which take-off safety speed (VTOSS), a selected height and
a positive climb gradient are achieved, following failure of the critical engine being
recognised at the TDP, the remaining engines operating within approved operating limits;

(b) in the case of VTOL-capable aircraft (TODRV), the projected horizontal distance from the
start of the take-off to the point at which safe obstacle clearance and a positive climb
gradient are achieved, following a critical failure for performance (CFP) recognised at the
TDP;

(115) ‘take-off flight path’ means:

(a) the vertical and horizontal path, with the critical engine inoperative, from a specified
point in the take-off for aeroplanes to 1 500 ft above the surface and for helicopters to
1 000 ft above the surface;

(b) in the case of VTOL-capable aircraft, the vertical and horizontal path that extends from
the take-off point to a point at which the aircraft is at 305 m (1 000 ft) above the take-off
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(116)

[...]

(118)

[...]

(130)

(131)

(132)

(133)

(134)

(135)

(136)

(137)

(138)

**

*

* *
* o

*

elevation or at such other height above the take-off elevation that allows the aircraft to
clear all obstacles;

‘take-off mass’ means the mass including everything and everyone carried at the
commencement of the take-off for helicopters or for VTOL-capable aircraft, and take-off run
for aeroplanes;

‘technical crew member’ means a crew member in commercial air transport HEMS, VEMS,
HHO or NVIS operations other than a flight or cabin crew member, assigned by the operator
to duties in the aircraft or on the ground for the purpose of assisting the pilot during HEMS,
VEMS, HHO or NVIS operations, which may require the operation of specialised on-board
equipment;

‘automatic take-off/landing procedures’ means the procedures carried out by on-board
systems that permit an aircraftto automatically take off/land in accordance with the
established minima without any input from the pilot;

‘eround movement’ means the movement of the VTOL-capable aircraft on the movement area
of an aerodrome by an external equipment or accessory that is not powered by the aircraft;

‘eround personnel’ means personnel other than flight crew members that are assigned tasks
for the ground movement of the VTOL-capable aircraft and have been trained in the relevant
operational and safety procedures;

‘category Basic’ means a certification category for VTOL-capable aircraft according to which
the aircraft meets the requirements for controlled emergency landing following a critical
failure for performance;

‘category Enhanced’ means a certification category for VTOL-capable aircraft according to
which the aircraft meets the requirements for continued safe flight and landing following a
critical failure for performance.

‘certified minimum performance (CMP)’ means, in relation to VTOL-capable aircraft, the set of
performance data obtained by considering the effect of single failures and combinations of
failures that are not extremely improbable on nominal performance parameters;

‘continued safe flight and landing (CSFL)” means, in relation to a VTOL-capable aircraft certified
in the category Enhanced, that the aircraft is capable of continued controlled flight and landing
at a vertiport, possibly using emergency procedures, without requiring exceptional piloting
skills or strength;

‘controlled emergency landing (CEL)’ means, in relation to a VTOL-capable aircraft certified in
the category Basic, that the aircraft is capable of performing a controlled landing, possibly
using emergency procedures, without requiring exceptional piloting skills or strength; upon
landing, some damage to the aircraft may occur.

‘critical failure for performance (CFP)’ means, in relation to VTOL-capable aircraft, a failure or
combination of failures that results in the maximum degradation for a given flight phase and
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The title of Annex | is changed due to the introduction of new Annex X (Part-IAM), which contains the
requirements for manned VTOL-capable aircraft operations within congested (urban) and outside non-
congested areas.

3.6.3. Annex Il (Part-ARO)
]

—_—

SECTION | — CERTIFICATION OF COMMERCIAL AIR TRANSPORT OPERATORS

|

..

SECTION Il — APPROVALS

ARO.OPS.200 Specific approval procedure
[...]

¥

*
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(b)

[...

]

(a)

(b)

When satisfied that the operator has demonstrated compliance with the applicable
requirements, the competent authority shall issue the approval or amend it-theapproval. The
approval shall be specified in:

(1) the operations specifications, as established in Appendix Il, for commercial air transport
operations and for any IAM operation with VTOL-capable aircraft; or

The competent authority shall approve the fuel/energy scheme proposed by the operator of
VTOL-capable aircraft provided the operator demonstrates compliance with the requirements
of points UAM.OP.VCA.150 to 165 of Annex IX.

In addition, the competent authority shall:

(1) assess whether the VTOL-capable aircraft operator’s management system and safety risk
management process can support the implementation of the proposed individual
fuel/energy scheme; and

(2) establish an oversight plan to carry out periodic assessments of the operator’s current
fuel/energy scheme to verify compliance of the scheme or decide whether the scheme
should be amended or revoked.

Appendix | to Annex Il (Part-ARO)

Type(s) of operation:
Commercial air transport (CAT) O Passengers; [ Cargo;

Innovative air mobility (IAM) [ Passengers O Cargo

AIR OPERATOR CERTIFICATE
(Approval schedule for air transport operators)

00 Other (1) e

* State of the Operator (?) ()
Issuing Authority (3)

AOC # (%) Operator Name (7) Operational Points of Contact: (°)

ils; hich ional
Dba Trading Name (%) Contact details; at which operationa
0 management mayean be contacted

Operator postal address (*): without undue delay, are listed in
Telephone (*): |, ().
Fax:
E-Email:

This certificate attests eertifies that .......cccccceveveene. (13) is authorised to perform commercial air transport

operations / innovative air mobility operations / other types of operations, as defined in the attached

**

*
*

*

* *
* gk
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operations specifications, in accordance with the operations manual—Annex—V—te—and Regulation (EU)
2018/1139 and its delegated and implementing acts.

Date of issue (**): Name and Signature (*°):

Title:

Other type of transportation to be specified.

Replaced by the name of the State of the operator.

Replaced by the identification of the issuing competent authority.
For use byef the competent authority.

)

)

)

)

(®) For use byef the competent authority.

) Approval reference, as issued by the competent authority.

) Replaced by the operator’s registered name.

) Operator’s trading name, if different. Insert ‘Dba’ (for ‘Doing business as’) before the trading name.

) The contact details include the telephone and fax numbers, including the country code, and the email
address (if available) at which operational management mayean be contacted without undue delay for
issues relatinged to flight operations, airworthiness, flight and cabin crew members’ competency,
dangerous goods and other matters as appropriate.

(1% Operator’s address of the principal place of business-adédress.

()  Operator’s principal place of business telephone and fax details, including the country code. Email to
be provided, if available.

(*2) Insertion of the controlled document, carried on board, in which the contact details are listed, with the
appropriate paragraph or page reference. E.g.: ‘Contact details ... are listed in the operations manual,
gen/basic, eChapter 1, 1.1’; or “... are listed in the operations specifications, page 1’; or “... are listed in
an attachment to this document’.

(3)  Operator’s registered name.

(**)  Issue date of the AOC (dd-mm-yyyy).

()  Title, name and signature of the competent authority representative. In addition, an official stamp may
be applied ton the AOC.

EASA FORM 138 — Issue 32

Appendix Il to Annex Il (Part-ARO)

OPERATIONS SPECIFICATIONS
(subject to the approved conditions in the operations manual)
Issuing authority contact details
Telephone (%): ; Fax: ;
E-Email:
AOC (3): Operator name (3): Date (*): Signature:

Dba trading name
Operations specifications#:
Aircraft model (%):
Registration marks (°):
Type(s) of operations:

Commercial air transport (CAT) [J Passengers [ Cargo
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Innovative air mobility (IAM) [ Passengers [0 Cargo

O Others (7):

Area of operation (3):

Special limitations (°):

Specific approvals: Yes | No | Specification (1°) Remarks

Dangerous goods O O

Low-visibility operations [ N/A

Take-off O | O | RVR(}¥)h.m

Approach and landing O 0 | CAT (*).... DA/H: ft, RVR: ...m

Operational credits O | 0O | CAT(*¥) ... DA/H: ft, RVR:...m

RVSM () 0 N/A O O

ETOPS (*°) O N/A O | O | Maximum diversion time (°):
minutes-

Complex navigation specifications for PBN | [ O (*8)

operations (')

Minimum navigation performance specification O O

Operations with ef—single-engined turbine | O O | (*)
aeroplane at night or in IMC (SET-IMC)

Helicopter / VTOL-capable aircraft operations with | ] O
the aid of night-vision imaging systems

Helicopter hoist operations

Helicopter / VTOL-capable aircraft emergency
medical service operations

Ooig
Ooia

Helicopter offshore operations

Cabin crew training (%)

Issue of CC attestation (%)

Use of type B EFB applications

(*?)

Continuing airworthiness

o|ooo|ia
o|ooo|ia

(*)

Others (%%

(1)

()
(8)

9)

Telephone number eentactdetails-of the competent authority, including the country code. Email
address to be provided, as-well-as—and fax, if available.

Insertion of associated air operator certificate (AOC) number.

Insertion of the operator’s registered name and the operator’s trading name, if different. Insert ‘Dba’
before the trading name (for ‘Doing business as’).

Issue date of the operations specifications (dd-mm-yyyy) and signature of the competent authority
representative.

Insertion of ICAO designation of the aircraft make, model and series, or master series, if a series has
been designated (e.g. Boeing-737-3K2 or Boeing-777-232). VTOL-capable aircraft make, model and
series, as applicable.

The registration marks are listed either in the operations specifications or in the operations manual. In
the latter case, the related operations specifications must make a reference to the related page in the
operations manual. In case not all specific approvals apply to the aircraft model, the registration marks
of the aircraft may be entered in the #'Remarks’ column to the related specific approval.

Other type of transportation to be specified (e.g. emergency medical service).

Listing of geographical area(s) of authorised operation (by geographical coordinates or specific routes,
flight information region, or national or regional boundaries).

Listing of applicable special limitations (e.g. VFR only, Day only, etc.).

(10) List in this column the most permissive criteria for each approval or the approval type (with appropriate

criteria).

**

*

*

* *
* o
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(11) Insertion of approved minimum take-off RVR in metres. One line per approval may be used if different
approvals are granted.

(12) Insertion of applicable precision approach category: CAT Il or CAT lll. Insertion of minimum RVR in
metres and DH in feet. One line is used per listed approach category.

(13) Insertion of applicable operational credit: SA CAT I, SA CAT Il, EFVS, etc. Insertion of minimum RVR in
metres and DH in feet. One line is used per listed operational credit.

(14) The Not Applicable (N/A) box may be tickedehecked only if the aircraft maximum ceiling is below FL290.

(15) ‘Extended range operations (ETOPS)’ currently applies only to two-engined aircraft. Therefore, the Not
Applicable (N/A) box may be checked if the aircraft model has less or more than two engines.

(16) The threshold distance may also be listed (in NM), as well as the engine type.

(17) Performance-based navigation (PBN): one line is used for each complex PBN specific approval (e.g. RNP
AR APCH), with the appropriate limitations listed in the ‘Specifications’ or ‘Remarks’ columns, or in both.
Procedure-specific approvals of specific RNP AR APCH procedures may be listed in the operations
specifications or in the operations manual. In the latter case, the related operations specifications must
containhave a reference to the related page in the operations manual.

(18) Specify if the specific approval is limited to certain runway ends or aerodromes, or both.

(19) Insertion of the particular airframe or engine combination.

(20) Approval to delivereenduet the training course and administer the examination to be completed by
applicants for a cabin crew attestation as specified in Annex V (Part-CC) to Regulation (EU) No
1178/2011.

(21) Approval to issue cabin crew attestations as specified in Annex V (Part-CC) to Regulation (EU) No
1178/2011.

(22) Insertion of the list of type B EFB applications together with the reference of the EFB hardware (for
portable EFBs). This list is contained either in the operations specifications or in the operations manual.
In the latter case, the related operations specifications must make a reference to the related page in the
operations manual.

(23) The name of the person or organisation responsible for ensuring that the continuing airworthiness of
the aircraft is maintained and a reference to the regulation that requires the work; (i.e. Subpart G of
Annex | (Part-M) to Regulation (EU) No 1321/2014).

(24) Other approvals or data may be entered here, using one line (or one multi-line block) per authorisation
(e.g. short-landing operations, steep-approach operations, reduced required landing distance,
helicopter operations to or from a public interest site, helicopter operations over a hostile environment
located outside a congested area, helicopter operations without a safe forced landing capability,
operations with increased bank angles, maximum distance from an adequate aerodrome for two-
engined aeroplanes without an ETOPS approval).

EASA Form 139 — Issue 87

3.6.4. Annex lll (Part-ORO)

ORO.GEN.005 Scope

This Annex establishes the requirements to be metfellewed by an air operator that conductsing:
(a) commercial air transport (CAT) operations{EAT);

(b) commercial specialised operations;

(c)  non-commercial operations with complex motor-powered aircraft;

(d)  non-commercial specialised operations with complex motor-powered aircraft;-

(e) innovative air mobility (IAM) operations.

Rationale:
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Innovative air mobility (IAM) operations are intended to cover all operations with VTOL-capable
aircraft, in manned or unmanned configuration, in congested (urban) and/or non-congested areas.
A dedicated annex (Annex IX) will address these operations, with a gradual approach starting with
manned VTOL-capable aircraft operations.

[...]

ORO.GEN.140 Access

[...]
(b)  Access to the aircraft mentioned under in point (a) shall:

(i) in the case of CAT, include the possibility to enter and remain in the aircraft during flight
operations unless otherwise decided by the commander for the flight crew compartment
in accordance with point CAT.GEN.MPA.135 of Annex IV in the interest of safety;

(ii)  in the case of IAM operations, include the possibility to enter and remain in the aircraft
during flight operations unless otherwise decided by the pilot-in-command in accordance
with IAM.GEN.MVCA.135 of Annex IX in the interest of safety.

[...]

ORO.AOC.100 Application for an air operator certificate

(a)  Without prejudice to Regulation (EC) No 1008/2008 of the European Parliament and the
Council®, prior to commencing commercial air transport or IAM operations, the operator shall
apply for and obtain an air operator certificate (AOC) issued by the competent authority.

(b)  The operator shall provide the following information to the competent authority:

[...]

(5) the names of the nominated persons required by point ORO.AC0.135(a) of this Annex
together with their qualifications and experience;

(6) acopy of the operations manual required by point ORO.MLR.100 of this Annex;

(7) a statement that all the documentation sent to the competent authority hasve been
verified by the applicant and found to comply in——ecempliance—with the applicable
requirements.

(c)  Applicants shall demonstrate to the competent authority that:

(1) for CAT operations, they comply with the essential requirements of Annex V to Regulation
(EU) 2018/1139, this Annex (Part-ORO), Annex IV (Part-CAT) and Annex V (Part-SPA) to
this Regulation, and Annex | (Part-26) to Regulation (EU) 2015/640%;

(1a) for IAM operations, they comply with the essential requirements of Annex V to
Regulation (EU) 2018/1139, this Annex Il (Part-ORQ), Annex V (Part-SPA) and Annex X
(Part-IAM) to this Regulation, and with Annex | (Part-26) to Regulation (EU) 2015/640;

51 Regulation (EC) No 1008/2008 of the European Parliament and of the Council of 24 September 2008 on common rules
for the operation of air services in the Community (Recast) (OJ L 293, 31.10.2008, p. 3).

52 Commission Regulation (EU) 2015/640 of 23 April 2015 on additional airworthiness specifications for a given type of
operations and amending Regulation (EU) No 965/2012 (OJ L 106, 24.4.2015, p. 18).

S, TE.RPR0O.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
ok o} Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 169 of 295

* *
* gk

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

3. Proposed amendments and rationale

(2)  all aircraft they operated have been issued with a certificate of airworthiness (CofA) in
accordance with Regulation (EU) No 748/2012 or are dry-leased in accordance with point
ORO.AOC.110(d); and

(3) #s-their organisation and management are suitable and properly matched to the scale
and scope of the operation.

[...]

ORO.A0OC.125 Non-commercial operations of an AOC holder with

aircraft listed on its AOC

(a) The AOC holder may conduct non-commercial operations in accordance with Annex VI (Part-
NCC) or Annex VIl (Part-NCO) with aireraft-aeroplanes or helicopters listed in the operations
specifications of its AOC or in its operations manual, provided that the AOC holder describes
such operations in detail in the operations manual, including the following:

[...]

ORO.MLR.100 Operations manual — general

[...]

(b)  The content of the OM shall reflect the requirements set out in this Annex, in Annex IV (Part-
CAT), Annex V (Part-SPA), Annex VI (Part-NCC)-and, Annex VIII (Part-SPO) and Annex X (Part-
IAM), as applicable, and shall not contravene the conditions contained in the operations
specifications to the air operator certificate (AOC), the SPO authorisation or the declaration and
the list of specific approvals, as applicable.

[...]

ORO.MLR.101 Operations manual — structure for commercial air
transport

ORO.MLR.115 Record-keeping

(a)  The following records shall be stored for at least 5 years:-

(1) for CAT and IAM operators, records of the activities referred to in point ORO.GEN.200;
[...]

ORO.FC.005 Scope

This Subpart establishes the requirements on flight crew training, experience and qualifications to be
met by the operator of complex motor-powered aircraft or VTOL-capable aircraft, related—to-flight
erew-trathingexperienceand-gualification and comprises:

(a)  SECTION 1 specifying common requirements apphicable-to-beth-non-commercial-operationsof

AR

(b)  SECTION 2 specifying additional requirements applicable to commercial air transport
operations with the exception of commercial air transport operations of passengers conducted
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under VFR by day, starting and ending at the same aerodrome or operating site and within a
local area specified by the competent authority, with:

(1) single-engined propeller-driven aeroplanes that haveirg an MCTOM of 5 700 kg or less
and an MOPSC of 5 or lessless; or

(2)  other-than-complex motor-powered helicopters, single-engined, with an MOPSC of 5 or
less.

(c)  SECTION 3 specifying additional requirements for commercial specialised operations and for
those referred to in points (b)(1) and (2).

(d) SECTION 4 specifying additional requirements for IAM operations with manned VTOL-capable
aircraft.

ORO.FC.105 Designation as pilot-in-command/commander

(a)  Inaccordance with point 8.6 of Annex V to Regulation (EU) 2018/1139, one pilot amongst the
flight crew, qualified as pilot-in-command in accordance with Annex | (Part-FCL) to Regulation
(EU) No 1178/2011, shall be designated by the operator as pilot-in-command or, for commercial
air transport operations with complex motor-powered aircraft, as commander.

[...]

(c) In the case of commercial operations of aeroplanes and helicopters, and for IAM operations,
the pilot-in-command/commander or the pilot to whom the conduct of the flight may be
delegated shall have had initial familiarisation training ines the route or area to be flown and
inen the aerodromes, facilities and procedures to be used and shall maintain this knowledge as
follows:

[...]

ORO.FC.120 Operator conversion training

(a) Inthecase-ofacroplane-or-helicopteroperations;-theThe flight crew member shall complete

the operator conversion training course before commencing unsupervised line flying:

[...]

ORO.FC.145 Provision of training, checking and assessment

[...]

(c) Inthe case of CAT and IAM operations, training and checking programmes, including syllabi and
the use of the-means to deliver the programme such as individual flight simulation training
devices (FSTDs) and other training solutions, shall be approved by the competent authority.

[...]

ORO.FC.146 Personnel providing training, checking and assessment

(f) Notwithstanding point (b), the aircraft/FSTD training and the demonstration of
competence/operator proficiency check may be conducted by a suitably qualified pilot-in-
command/commander nominated by the operator for any of the following operations:
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(1) specialised operations;

(2)  CAT operations of aeroplanes meeting the criteria defined in point ORO.FC.OOS(b)(Z)I:

ORO.FC.400 Composition of flight crew

Point (a) transposes ICAO Annex 6 SARP 9.1.1:

9.1.1. The number and composition of the flight crew shall not be less than that specified in the
operations manual. The flight crews shall include flight crew members in addition to the
minimum numbers specified in the flight manual or other documents associated with the
certificate of airworthiness, when necessitated by considerations related to the type of
aeroplane used, the type of operation involved and the duration of flight between points where
flight crews are changed.’

In addition, the purpose of point (b) is to ensure compliance with point ORO.FC.402.

ORO.FC.402 Single-pilot operations under IFR or at night
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(2)

(3)

25 hours of flight experience as single pilot on VTOL-capable aircraft, of which 10 hours
may be flown under supervision, including 5 sectors of IFR line flying under supervision
using single-pilot procedures; and

shall have completed during the preceding 90 days:

(i) 5 IFR flights as single pilot, including 3 instrument approaches, carried out on a
VTOL-capable aircraft approved for this purpose; or

(ii)  an IFR instrument approach check as single pilot on a VTOL-capable aircraft or in
an FSTD representing that aircraft.

(a)  Operator proficiency check

(1)

(2)

(3)

Flight crew members shall complete operator proficiency checks to demonstrate their
competence in carrying out normal, abnormal and emergency procedures, covering the
relevant aspects associated with the specialised tasks described in the operations
manual.

Appropriate consideration shall be given when operations are performed under IFR or at
night.

The validity period of the operator proficiency check shall be 12 calendar months.

(b)  Emergency and safety equipment training and checking

The validity period of an emergency and safety equipment check shall be 12 calendar months.

[...]
ORO.TC.100 Scope

This Subpart establishes the requirements to be met by the operator when operating an aircraft with
technical crew members in commercial air transport helicopter emergency medical service (HEMS),

VEMS, night-vision imaging system (NVIS) operations or helicopter hoist operations (HHO).

ORO.TC.105 Conditions for assignment to duties

(a)  Technical crew members in commercial air transport HEMS, VEMS, HHO or NVIS operations
shall only be assigned duties providedif they:

(1)
(2)

(3)

(4)

[...]

* *

* *
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are at least 18 years of age;

are physically and mentally fit to safely discharge their assigned duties and
responsibilities;

have completed all applicable training required by this Subpart to perform their assigned
duties;

have been checked as and found to be proficient to perform all their assigned duties in
accordance with the procedures specified in the operations manual.
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ORO.TC.120 Operator conversion training
[..]

(b)  The Goperator conversion training shall include:

(1) the location and use of all safety and survival equipment carried on board the aircraft;
(2) all normal and emergency procedures;

(3) on-board equipment used to carry out duties in the aircraft or on the ground for the
purpose of assisting the pilot during HEMS, VEMS, HHO or NVIS operations.

[...]

ORO.TC.130 Familiarisation flights

Following the completion of the operator conversion training, each technical crew member shall
undertake familiarisation flights prior to operating as a required technical crew member in HEMS,
VEMS, HHO or NVIS operations.

[...]

ORO.FTL.100 Scope

This Subpart establishes the requirements to be met by an operator and its flight and cabin crew
(aircrew) members with regard to flight and duty time limitations and rest requirements for erew
members- aircrew in commercial air transport (CAT) operations with aeroplanes.

[...]

3.6.5. AnnexV (Part-SPA)

SPA.GEN.100 Competent authority

(a)  The competent authority for issuing a specific approval shall be:

(1) for the commercial operator, the authority of the Member State in which the operator
has its principal place of business;

(2)  forthe non-commercial operator, the authority of the State in which the operator has its
principal place of business, is established or residesis+esiding;

(3) forthe operator of VTOL-capable aircraft in IAM operations, the authority of the Member
State in which that operator has its principal place of business.

—_—
[a—

SPA.PBN.100 PBN operations

(a)  Anapproval is required for each of the following PBN specifications:
(1) RNP AR APCH; and

(2)  RNP 0.3 for helicopter operations or for operations with VTOL-capable aircraft.

[...]
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SPA.MNPS.100 MNPS operations

Aircraft other than VTOL-capable aircraft shall only be operated in designated minimum navigation
performance specifications (MNPS) airspace in accordance with regional supplementary procedures,
where minimum navigation performance specifications are established, if the operator has been
granted an approval by the competent authority to conduct such operations.

—
—_—

SPA.RVSM.100 RVSM operations

Aircraft other than VTOL-capable aircraft shall only be operated in designated airspace where a
reduced vertical separation minimum of 300 m (1 000 ft) applies between flight level (FL) 290 and
FL 410, inclusive, if the operator has been granted an approval by the competent authority to conduct
such operations.

[...]

SPA.LVO.100 Low visibility operations and operations with

operational credits
The operator of aircraft other than VTOL-capable aircraft shall conduct the following operations only
if they are approved by the competent authority:

[...]

SPA.DG.100 Transport of dangerous goods

Except as provided for in Annex IV (Part-CAT), Annex VI (Part-NCC), Annex VII (Part-NCO) ard, Annex
VIl (Part-SPO) and Annex IX (Part-IAM) to this Regulation, the operator shall only transport dangerous
goods by air if the operator has been approved by the competent authority.

[...]

SUBPART H: HELICOPTER OPERATIONS WITH NIGHT-VISION IMAGING SYSTEMS

SPA.NVIS.100 Night vision imaging system (NVIS) operations
(a)  Helicopters or VTOL-capable aircraft shall only be operated under VFR at night with the aid of
NVIS if the operator has been approved for such operations by the competent authority.

(b)  To obtain such approval by the competent authority, the operator shall:

(1) operate in commercial air transport (CAT) or in IAM operations and hold a-€ATan AOC in
accordance with Annex Ill (Part-ORO);

(2)  demonstrate to the competent authority:
(i) compliance with the applicable requirements contained in this Subpart;

(i)  the successful integration of all elements of the NVIS.
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SPA.NVIS.110 Equipment requirements for NVIS operations

(a)  Before conducting NVIS operations, each helicopter / VTOL-capable aircraft and all associated
NVIS equipment shall have been issued with the relevant airworthiness approval in accordance
with Regulation (EU) No 748/2012.

(b)  Radio altimeter. The helicopter / VTOL-capable aircraft shall be equipped with a radio altimeter
capable of emitting an audio warning below a pre-set height and an audio and visual warning
at a height selectable by the pilot, instantly discernible during all phases of NVIS flight.

(c)  Aircraft NVIS compatible lighting. To mitigate the reduced peripheral vision cues and the need
to enhance situational awareness, the following shall be provided:

(1)  NVIS-compatible instrument panel flood-lighting, if installed, that can illuminate all
essential flight instruments;

(2)  NVIS-compatible utility lights;

(3) portable NVIS-compatible flashlight; and

(4) ameans for removing or extinguishing internal NVIS-incompatible-ren-cempatible lights.
(d)  Additional NVIS equipment. The following additional NVIS equipment shall be provided:

(1) aback-up or secondary power source for the night vision goggles (NVG);

(2)  ahelmet with the appropriate NVG attachment.
(e)  Allrequired NVGs on an NVIS flight shall be of the same type, generation and model.
(f) Continuing airworthiness

(1)  Procedures for continuing airworthiness shall contain the information necessary for
carrying out ongoing maintenance and inspections on NVIS equipment installed in the
helicopter / VTOL-capable aircraft and shall cover, as a minimum:

(i) helicopter / VTOL-capable aircraft windscreens and transparencies;
(i)  NVIS lighting;

(iii)  NVGs; and

(iv) any additional equipment that supports NVIS operations.

(2)  Any subsequent modification or maintenance to the aircraft shall be in compliance with
the NVIS airworthiness approval.

[...]

SPA.NVIS.130 Crew requirements for NVIS operations

(d)  Recency. All pilots and NVIS technical crew members that conducting NVIS operations shall have
completed 3three NVIS flights in the last 90 days. Recency may be re-established on a training
flight in the helicopter / VTOL-capable aircraft or an approved full flight simulator (FFS) / flight
simulator representing the VTOL-capable aircraft, which shall include the elements of point

(f)(1).
[...]
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3. Proposed amendments and rationale

SPA.EFB.100 Use of electronic flight bags (EFBs) — operational

approval
(a)  Acommercial air transport operator shall only

use a type B EFB application if the operator has been granted an approval by the competent
authority for such use.

[...]

SPA.VEMS.100 Emergency medical service operations with VTOL-
capable aircraft (VEMS operations)

SPA.VEMS.110 Equipment requirements for VEMS operations

S TE.RPRO.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.

vl Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 177 of 295
* gk

%

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

3. Proposed amendments and rationale

PA.VEMS.115 Communication
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3. Proposed amendments and rationale

SPA.VEMS.135 Briefing of medical passengers and of other
personnel

SPA.VEMS.155 Fuel/energy scheme — fuel/energy planning and in-
flight replanning
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3. Proposed amendments and rationale

SPA.VEMS.195 Fuelling / defuelling / battery charging while

passengers are embarking, on board, or disembarking

PA.VEMS.280 Aircraft tracking system

3.6.6. Draft Annex IX (Part-IAM)

AM.GEN.100 Scope

AM.GEN.VCA.050 Scope

AM.GEN.055 Competent authority

IAM.GEN.VCA.100 Pilot responsibilities
(a)  The pilot shall be responsible for the proper execution of their duties that are:
(1) related to the safety of the aircraft and its occupants; and
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IAM.GEN.VCA.105 Responsibilities of the pilot-in-command (PIC)
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3. Proposed amendments and rationale

IAM.GEN.VCA.110 Authority of the pilot-in-command (PIC)

AM.GEN.VCA.120 Common language

IAM.GEN.VCA.130 Powering on of lift or thrust units

IAM.GEN.VCA.140 Portable electronic devices (PEDs)
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3. Proposed amendments and rationale

IAM.GEN.VCA.141 Use of electronic flight bags (EFBs)

IAM.GEN.VCA.145 Information on emergency and survival

equipment carried onboard aircraft

IAM.GEN.VCA.155 Carriage of weapons of war and munitions of
war

Rationale:

Considering the business concepts for VTOL-capable-aircraft operations, the carriage of weapons of
war on board should be an exception rather than a normal operation. This, coupled with security risks,
suggests that such carriage should not be permitted. Where this is needed, the flexibility provisions
established by Regulation (EU) 2018/1139 may be used.

IAM.GEN.VCA. 160 Carriage of sporting weapons and ammunition

Rationale:

If sporting weapons cannot be stowed in a place that is not inaccessible with ammunition unloaded,
then they shall not be accepted for carriage. Exemptions may be granted by the NCA on a case-by-case
basis.

AM.GEN.VCA.165 Method of carriage of persons
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3. Proposed amendments and rationale

AM.GEN.VCA.170 Psychoactive substances

AM.GEN.VCA.175 Endangering safety

AM.GEN.VCA.176 Pilot support programme

IAM.GEN.VCA.185 Information to be preserved on the ground
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3. Proposed amendments and rationale

IAM.GEN.VCA.190 Provision of documentation and records

IAM.GEN.VCA.195 Handling of recording-system recordings:
preservation, production, protection and use
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3. Proposed amendments and rationale

IAM.GEN.MVCA.180 Documents, manuals and information to be
carried on board each flight
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3. Proposed amendments and rationale

IAM.GEN.MVCA.181 Documents and information to be retained on
the ground
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3. Proposed amendments and rationale

MODULE UAM-OP

UAM.OP.VCA.050 Scope

Rationale:

For the purpose of VTOL-capable-aircraft operations, aerodromes (including heliports and vertiports)
and operating sites are considered. Vertiports are aerodromes predominantly used by and designed to
accommodate VTOL-capable aircraft. Vertiports shall have adequate infrastructure and provide
necessary services with regard to operations with VTOL-capable aircraft. Operating sites may only have
a suitable surface for take-off/landing. Operations with passengers will only be possible to
aerodromes. Cargo operations may use operating sites as well. ‘Operating site’ is defined in Regulation
(EU) No 965/2012 as follows: “operating site” means a site, other than an aerodrome, selected by the
operator or pilot-in-command or commander for landing, take-off and/or external load operations.’
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3. Proposed amendments and rationale

UAM.OP.VCA.125 Taxiing and ground movement

Rationale:

‘Taxiing’ is the movement of a VTOL-capable aircraft on the movement area of an aerodrome under
its own power, either on the ground by wheeled VTOL-capable aircraft or in the air. Ground taxiing
may be performed by trained personnel other than pilots, whilst air taxi and hover taxi shall be
performed by pilots.

‘Ground movement’ means the movement of a VTOL-capable aircraft on the movement area of an
aerodrome with the support of external equipment or accessory that is not powered by the aircraft.

Point (c) also applies in the case of ground movement with automated/autonomous equipment.
The automated/autonomous ground movement equipment still needs suitably trained personnel for
the task, even if only monitoring the functioning of the systems.

UAM.OP.VCA.130 Noise-abatement procedures

UAM.OP.VCA.135 Routes and areas of operation
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3. Proposed amendments and rationale

Rationale:

Point (a)(2): In VTOL certification, the concept equivalent to the ‘one-engine-inoperative’ in helicopters
is critical failure for performance (CFP).

For the VTOL-capable aircraft category ‘Enhanced’, this requirement may be implemented through the
selection of alternate aerodromes for the purpose of continued safe flight and landing (CSFL) following
a CFP. For those VTOL-capable aircraft certified in the category ‘Basic’, the available surfaces (including
aerodromes, operating sites and any other surface that may be used for landing) should allow for a
controlled emergency landing (CEL) following a CFP.

UAM.OP.VCA.145 Establishment of minimum flight altitudes and

lateral clearance distances

UAM.OP.VCA.150 Fuel/energy scheme — general
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3. Proposed amendments and rationale

Rationale:

Same approach as with that for point CAT.OP.MPA.190 ‘Fuel/energy scheme — helicopters’ of
Implementing Regulation (EU) 2021/1296.

UAM.OP.VCA.155 Fuel/energy scheme — fuel/energy planning and

in-flight replanning

54 Commission Implementing Regulation (EU) 2021/1296 of 4 August 2021 amending and correcting Regulation (EU)
No 965/2012 as regards the requirements for fuel/energy planning and management, and as regards requirements on
support programmes and psychological assessment of flight crew, as well as testing of psychoactive substances (OJ L
282, 5.8.2021, p. 5).
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3. Proposed amendments and rationale

UAM.OP.VCA.160 Fuel/energy scheme — selection of aerodromes

or operating sites

Rationale:

The selection of aerodromes/operating sites is part of the operator’s fuel/energy scheme. As such, it
should be part of the package of the implementing act that establishes the requirements for that
scheme. At the same time, the selection of aerodromes/operating sites is an operating procedure
dealing with flight preparation.

UAM.OP.VCA.165 Fuel/energy scheme — in-flight fuel/energy

management

UAM.OP.VCA.170 Special refuelling or defuelling of the aircraft
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3. Proposed amendments and rationale

UAM.OP.VCA.190 Submission of ATS flight plan

Rationale:

Specific requirements on the submission of ATS flight plans for operations with manned VTOL-capable
aircraft are placed under the MVCA section.

UAM.OP.VCA.210 Pilots at their assigned stations

UAM.OP.VCA.250 Ice and other contaminants — ground
procedures

UAM.OP.VCA.255 Ice and other contaminants — flight procedures
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3. Proposed amendments and rationale

Rationale:

Point UAM.OP.VCA.255 sets the objective — yet for some aircraft designs, inadvertent icing conditions
might not be evaded by changing the level/corridor. The pilot-in-command shall either deviate from a
flight path or terminate the flight, as the case may be. For this purpose, the operator must have
procedures in place and the pilot-in-command must be trained in those procedures.

De-icing systems are usually heavy and bring with them high additional costs and high additional
energy consumption. As VTOL-capable aircraft are usually smaller and lighter than other conventional
aircraft, such a deployment may be difficult to implement technically. Nevertheless, the existence of a
technical possibility for de-icing would be desirable and would further increase the availability of the
onboard rescue equipment.

UAM.OP.VCA.260 Oil supply

UAM.OP.VCA.265 Take-off conditions

UAM.OP.VCA.270 Minimum flight altitudes/heights

UAM.OP.VCA.275 Simulated abnormal situations in flight

UAM.OP.VCA.290 Proximity detection
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3. Proposed amendments and rationale

UAM.OP.VCA.295 Collision avoidance

Rationale:

The implementing act only states the aircraft capability and does not refer to a particular system; the
term ‘DAA system’ refers in general to a collision avoidance system in both manned and unmanned
VTOL-capable-aircraft operations. An appropriate collision avoidance system may be required for
operations with VTOL-capable aircraft depending on airspace requirements.

Collision avoidance can be achieved through electronic conspicuity devices (e.g. ACAS Il, yet not
applicable to small VTOL-capable aircraft; ADS-B applicable in the European airspace as from 2020 for
aircraft above 5.7 t; or FLARM) or through the see-and-avoid principle. Predetermined VFR routes for
operations with VTOL-capable aircraft may be established as part of the appropriate traffic
organisation/management. VTOL routes may also be protected by geo-awareness service. VFR VTOL
GNSS assistance for route adherence and enhanced see-and-avoid may also be used.

UAM.OP.VCA.300 Approach and landing conditions

UAM.OP.VCA.315 Reporting of flight hours

UAM.OP.MVCA.100 Use of air traffic services (ATS)

UAM.OP.MVCA.050 Scope
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3. Proposed amendments and rationale

Rationale:
— point CAT.OP.MPA.100, and
— Implementing Regulation (EU) 2021/664>° (the U-space Regulation).

In the case of manned VTOL-capable aircraft that enter a U-space airspace established in controlled
airspace, the ATC unit will segregate manned VTOL-capable aircraft from UAS by taking UAS and
manned aircraft navigational performance into account, forcing UAS operators to discontinue their
flights, vacate the restricted part of the U-space airspace, or conform with amended flight
authorisations, as applicable.

In the case of manned VTOL-capable aircraft that enter a U-space airspace established in uncontrolled
airspace, those aircraft must share their position with USSP and they must be equipped with an
electronic conspicuity device sharing the aircraft position in a manner that is exploitable by all USSPs
active in that particular U-space airspace. The pilot of the manned VTOL-capable aircraft ensures that
their electronic conspicuity device operates correctly before entering the U-space airspace until the
aircraft leaves the U-space airspace.

UAM.OP.MVCA.107 Adequate aerodrome

55 Commission Implementing Regulation (EU) 2021/664 of 22 April 2021 on a regulatory framework for the U-space (OJ L
139, 23.4.2021, p. 161).
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3. Proposed amendments and rationale

UAM.OP.MVCA.110 Aerodrome operating minima

UAM.OP.MVCA.125 Instrument departure and approach

procedures

Rationale:

Point (c)(2) covers the cases where an approach procedure for a particular aerodrome has not been
established/published by the State in which that aerodrome is located; it allows the operator, under
certain conditions, to design its own approach procedure.

UAM.OP.MVCA.126 Performance-based navigation (PBN)

—
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3. Proposed amendments and rationale

UAM.OP.MVCA.155 Carriage of special categories of passengers
(SCPs)

UAM.OP.MVCA.165 Passenger seating

UAM.OP.MVCA.170 Passenger briefing

UAM.OP.MVCA.175 Flight preparation
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3. Proposed amendments and rationale

UAM.OP.MVCA.181 Fuel/energy scheme — selection of

aerodromes
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3. Proposed amendments and rationale

UAM.OP.MVCA.190 Submission of ATS flight plan

UAM.OP.MVCA.195 Fuelling/defuelling while passengers are

embarking, on board, or disembarking

UAM.OP.MVCA.200 Charging of batteries while passengers are
embarking, on board, or disembarking

UAM.OP.MVCA.215 Use of headsets
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3. Proposed amendments and rationale

UAM.OP.MVCA.220 Emergency evacuation assisting means

UAM.OP.MVCA.225 Seats, safety belts and restraint systems

UAM.OP.MVCA.235 Life jackets

UAM.OP.MVCA.240 Smoking on board

UAM.OP.MVCA.245 Meteorological conditions
(a)  OnIFR flights, the pilot-in-command shall only:
(1) commence the flight; or
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3. Proposed amendments and rationale

UAM.OP.MVCA.285 Use of supplemental oxygen

UAM.OP.MVCA.305 Commencement and continuation of
approach
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3. Proposed amendments and rationale

MODULE NAM-OP

NAM.OP.VCA.050 Scope

Rationale:

Operators that intend to conduct intercity operations with VTO-capable aircraft, including UAS,
without flying over or taking off from / landing in congested (urban) areas, shall comply with Module-
NAM-OP (operating procedures for non-urban, non-congested air mobility). Module NAP-OP is
specifically relevant for lower-risk operations. Passenger operations and cargo deliveries may take
place both in UAM and NAM.

NAM.OP.VCA.105 Use of aerodromes or operating sites

NAM.OP.VCA.155 Fuel/energy scheme — fuel/energy planning and

in-flight replanning
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3. Proposed amendments and rationale

VTOL-CAPABLE AIRCRAFT IN MANNED CONFIGURATION (MVCA)
NAM.OP.MVCA.050 Scope

= R —
—

NAM.OP.MVCA.181 Selection of aerodromes

Rationale:

VTOL-capable aircraft that are certified in the SC VTOL category ‘Enhanced’ shall meet the
requirements for continued safe flight and landing and shall be able to continue to the original
intended destination or a suitable alternate aerodrome (vertiport) following a failure or a combination
of failures whereas for SC VTOL category ‘Basic’, only controlled emergency landing requirements shall
be met, in a similar manner to a controlled glide or autorotation.

If the vertiport is to be used by category ‘Basic’ VTOL-capable aircraft, it should be so located that a
controlled emergency landing can be conducted at any time along the inbound and outbound routes,
including the take-off and approach paths, without any undue risk to any person or property on the
ground.
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3. Proposed amendments and rationale

MODULE UAM-POL

UAM.POL.VCA.050 Scope

UAM.POL.VCA.100 Certification basis

Rationale:

The draft implementing act is operation-centric and considers the various certification standards. Some
certification standards (such as SC VTOL) have already been developed and will be included in the
related AMC. Today, the scope of SC VTOL covers small VTOL-capable aircraft with a passenger seating
configuration of 9 or fewer and a maximum certified take-off mass of 3 175 kg (7 000 Ib) or less.

The draft implementing act allows for a future inclusion of larger and heavier VTOL-capable aircraft.

Aircraft certified according to the following standards are considered to satisfy the performance
criteria of Module UAM-POL as relevant for the intended type of operation:

—  SC VTOL category ‘Enhanced’: for the commercial air transport of passengers and/or cargo,
including VEMS, and for non-commercial air transport of passengers and/or cargo in congested
(urban) areas;

— or an equivalent certification basis or higher, as determined by EASA.

UAM.POL.VCA.105 Aircraft performance data

% TE.RPRO.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 209 of 295

%

*
*
* *
s

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

3. Proposed amendments and rationale

UAM.POL.VCA.115 Obstacle accountability
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UAM.POL.VCA.120 Take-off
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Rationale:

VTOL-capable aircraft may be certified to perform conventional take-offs and/or vertical take-offs, as
described in point MOC VTOL.2115 ‘Take-off performance’ of SC VTOL-01°°.

The type of profile for take-off, i.e. vertical segqment — transition — climb segment, allows the pilot to
descent vertically back into the surface area if the VTOL-capable aircraft does not have the
performance to clear the surrounding obstacles. The point at which the VTOL-capable aircraft must be
allowed to accelerate forward is the transition point at which all surrounding obstacles are cleared.

UAM.POL.VCA.125 Take-off flight path

56 https://www.easa.europa.eu/downloads/128938/en
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(a)  The mass of the VTOL-capable aircraft and flight path at all points along the route following a
critical failure for performance (CFP) and taking into account the meteorological conditions
expected for the flight shall permit compliance with point (1), (2) or (3):

(1) When a flight is to be conducted out of sight of the surface, the mass of the aircraft shall
permit a rate of climb of at least 50 feet/minute at an altitude that clears vertically all
terrain and obstacles along the route by at least the minimum level established in
accordance with point SERA.5015(b) of the Annex to Regulation (EU) No 923/2012, and
by a distance on either side of the intended track equal to or greater than the required
PBN accuracy.

(2)  When a flight is to be conducted out of sight of the surface, the mass of the aircraft shall
permit a descent from the cruising altitude to a height of 300 m (1 000 ft) above the
aerodrome or operating site where the landing can be made in accordance with point
UAM.POL.VCA.135. The flight path shall clear vertically all terrain and obstacles by at least
the minimum level established in accordance with point SERA.5015(b) of the Annex to
Regulation (EU) No 923/2012 and by a distance on either side of the intended track equal
to or greater than the required PBN accuracy. Drift-down techniques may be used.

(3) When aflight is to be conducted in VMC with the surface in sight, the mass of the aircraft
shall permit a descent from the cruising altitude to a height of 300 m (1 000 ft) above the
aerodrome or operating site where the landing can be made in accordance with point
UAM.POL.VCA.135. Obstacles shall be considered within a distance on either side of the
route as specified for the purpose of the determination of the minimum flight altitude in
VFR in accordance with point SERA.5005 of the Annex to Regulation (EU) No 923/2012.

(b)  When showing compliance with point (a)(2) or (a)(3), all the following shall apply:
(1) the CFP is assumed to occur at the most critical point along the route;
(2) the effects of winds on the flight path are taken into account;

(3) fuel jettisoning is planned to take place only to an extent consistent with reaching the
aerodrome or operating site with the required fuel/energy reserves and using a safe
procedure; and

(4)  fuel jettisoning is not planned below 300 m (1 000 ft) above terrain.

(a)  Thelanding mass of the VTOL-capable aircraft at the estimated time of landing shall not exceed
the maximum mass specified in the AFM/UFM for the certified landing procedure to be used.

(b)  The operator shall take into account the appropriate parameters of point UAM.POL.VCA.110(c).

(c) If the critical failure for performance (CFP) has been recognised at any point at or before the
landing decision point (LDP), it is possible either to land and stop within the runway or FATO, or
perform a balked landing clearing all obstacles in the flight path by a vertical margin of 10,7 m
(35 ft).

(d) If the CFP has been recognised at any point at or after the LDP, it is possible to land and stop
within the runway or FATO clearing all obstacles in the approach path.

(e)  That part of the landing from the LDP to touchdown shall be conducted in sight of the surface.
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UAM.POL.VCA.140 Mass and balance, loading

(a)  Duringany phase of operation, the loading, mass and centre of gravity (CG) of the VTOL-capable
aircraft shall comply with the limitations specified in the AFM, or the operations manual if more
restrictive.

(b)  The operator shall establish the mass and the CG of any aircraft by actual weighing prior to
initial entry into service and thereafter at intervals of 4 years, if individual VTOL-capable aircraft
masses are used, or 9 years, if fleet masses are used. The accumulated effects of modifications
and repairs on the mass and balance of the aircraft shall be taken into account and properly
documented. The VTOL-capable aircraft shall be reweighed if the effect of modifications on its
mass and balance is not accurately known.

(e)  The weighing shall be accomplished by the manufacturer of the aircraft or by an approved
maintenance organisation.

(d)  The operator shall determine the mass of all operating items and crew members (pilots and, if
applicable, technical crew), included in the VTOL-capable aircraft dry operating mass, by actual
weighing or by using standard masses. The influence of their position on the aircraft’s CG shall
be determined.

(e)  The operator shall establish the mass of the traffic load, including any ballast, by actual weighing
or by determining the mass of the traffic load in accordance with standard passenger and, if
applicable, baggage masses.

(f)  The operator can use standard masses for other load items if it demonstrates to the competent
authority that these items have the same mass or that their masses are within specified
tolerances.

(8)  The operator shall determine the mass of the fuel load and/or the energy storage unit by:

(h)  The operator shall ensure that the loading of:

(1) itsaircraft is performed under the supervision of qualified personnel; and
(2)  traffic load is consistent with the data used for the calculation of the aircraft mass and
balance.

(i) The operator shall comply with additional structural limits such as the floor strength limitations,
the maximum load per running metre, the maximum mass per cargo compartment, and the
maximum seating limit.

(i) The operator shall specify, in the operations manual, the principles and methods involved in the
loading and in the mass and balance system that meet the requirements of points (a) to (i).
That system shall cover all types of the operator’s intended operations.

UAM.POL.VCA.145 Mass and balance data, documentation
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distribution is such that the mass and balance limits of the aircraft are not exceeded. The mass
and balance documentation shall contain the following information:

(1) aircraft registration and type;

(2) flight identification, number and date;

(3) name of the pilot-in-command;

(4) name of the person who has prepared the document;

(5) dry operating mass and the corresponding CG of the aircraft:

(6)  mass of the fuel or energy storage unit at take-off and the mass of trip fuel;
(7)  mass of consumables other than fuel, if applicable;

(8) traffic load components including passengers, baggage, freight and ballast;
(9) take-off mass, landing mass, and zero fuel/energy mass;

(10) applicable aircraft CG positions; and

(11) the limiting mass and CG values.

The information above shall be available in flight-planning documents or mass and balance
systems.

(b)  Where mass and balance data and documentation are generated by a computerised mass and
balance system, the operator shall:

(1) verify the integrity of the output data to ensure that the data is within the AFM
limitations; and

(2) specify the instructions and procedures for its use in its operations manual.

(c) The person that supervises the loading of the aircraft shall confirm by handwritten signature or
equivalent that the load and its distribution are in accordance with the mass and balance
documentation given to the pilot-in-command. The pilot-in-command shall indicate their
acceptance by handwritten signature or equivalent.

(d)  The operator shall specify procedures for last-minute changes to the load to ensure that:

(1) any last-minute change after the completion of the mass and balance documentation is
brought to the attention of the pilot-in-command and entered in the flight-planning
documents containing the mass and balance documentation;

(2) the maximum last-minute change allowed in passenger numbers or hold load is specified;
and

(3) new mass and balance documentation is prepared if that maximum passenger number is
exceeded.
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NAM.POL.VCA.050 Scope

-

NAM.POL.VCA.100 Certification basis

Rationale:

Point

(a): The draft implementing act is operation-centric and considers the various certification

standards. Some certification standards, such as SC VTOL, have already been developed and will be
included in the related AMC.

Aircraft certified according to the following standards are considered to satisfy the performance
criteria of Module NAM-POL as relevant for the intended type of operation:

Point

SC VTOL category ‘Basic’ or SC VTOL category ‘Enhanced’: for the commercial and non-
commercial air transport of cargo taking place fully outside congested areas or non-
commercial air transport of passengers;

SC VTOL category ‘Enhanced’: for the commercial air transport of passengers, including VEMS
operations, or for the commercial and non-commercial air transport of cargo taking place
outside congested areas;

a certification basis equivalent to (1), (2) or higher, as determined by EASA.

(b): The assumption is that the performance of VTOL-capable aircraft category ‘Basic’ is

comparable to helicopters category B and only able to operate in PC3 conditions.

NAM.POL.VCA.120 Take-off
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NAM.POL.VCA.125 Take-off flight path / take-off phase

NAM.POL.VCA.130 En route

NAM.POL.VCA.135 Landing

L

¥
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SUBPART D — INSTRUMENTS, DATA, AND EQUIPMENT

SECTION 1
VTOL-CAPABLE AIRCRAFT (VCA)

Section 1 of Module UAM-IDE establishes the requirements for the operation of VTOL-capable aircraft
in any configuration, where at least one segment of the flight takes place in a congested area.

(a)  The instruments, data and equipment required by this Subpart shall be installed on or carried
in the VTOL-capable aircraft according to the conditions under which the operation is to be
conducted.

Instruments and equipment required by this Subpart shall be approved in accordance with the
applicable airworthiness requirements, except for the following items:

(1) independent portable lights;

(2) an accurate time piece;

(3) chart holder;

(4) first-aid kit;

(5)  survival and signalling equipment;

(6) seaanchors and equipment for mooring; and
(7)  child restraint devices.

(b) Instruments and equipment not required by this Annex, as well as any other equipment which
is not required pursuant to this Regulation, but carried on a flight, shall comply with the
following:

(1) the information provided by these instruments, equipment or accessories shall not be
used by the pilot to comply with Annex Il and point 2.1 of Annex IX to Regulation (EU)
2018/1139 or points UAM.IDE.MVCA.330, UAM.IDE.UVCA.330, UAM.IDE.MVCA.335,
UAM.IDE.UVCA.335, UAM.IDE.MVCA.345, and UAM.IDE.UVCA.345 of this Annex; and

(2) theinstruments and equipment shall not affect the airworthiness of the aircraft, even in
the case of failures or malfunction.

(c) If equipment is to be used by the pilot at their station during flight, it shall be installed so as to
be readily operable from that station. When a single item of equipment is to be used by more
than one person at their station, it shall be installed so as to be readily operable from any
station.

(d)  Those instruments that are used by the pilot shall be so arranged as to permit the pilot to see
the indications readily from their station with the minimum practicable deviation from the
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UAM.IDE.MVCA.125 Flight instruments and associated equipment
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UAM.IDE.MVCA.140 Fuel/energy measuring and displaying
equipment

UAM.IDE.MVCA.145 Height-determination equipment

UAM.IDE.MVCA.160 Airborne weather-detecting equipment

UAM.IDE.MVCA.165 Additional equipment for operations in icing
conditions at night

UAM.IDE.MVCA.170 Flight crew interphone system

UAM.IDE.MVCA.180 Public address system (PAS)
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UAM.IDE.MVCA.185 Cockpit voice recorder (CVR)

UAM.IDE.MVCA.190 Flight data recorder (FDR)

¥
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Rationale:

With regard to point (b), FDR data makes a small data volume of about 100 MB for a 25-hour recording
duration. For aeroplanes, the 25-hour duration has been the requirement for more than a decade, and
there is no technological challenge or additional cost relating to it.

| Stakeholders are kindly asked about their opinion on the recording duration: 10 or 25 hours?

UAM.IDE.MVCA.191 Flight recorder

Rationale:

With regard to helicopters, the AIR OPS Regulation requires the fitment of a lightweight flight recorder
when the aircraft has an MCTOM > 2 250 kg < 3 175 kg: please refer to point CAT.IDE.H.191 of
Annex IV.

This minimum MCTOM of 2 250 kg was defined based in the impact assessment NPA 2017-03 ‘In-flight
recording for light aircraft’’, including the decision to not require lightweight flight recorders for
aircraft with less than 2 250 kg MICTOM, in order to consider the economic cost and proportionality
impact of requiring such equipment. In addition, point CAT.IDE.H.191 only applies to aircraft

manufactured on or after 5 September 2022.

Unlike point CAT.IDE.H.191, SC VTOL, VTOL.2555 and point UAM.IDE.MVCA.191 do not set a minimum
MCTOM condition or condition on the date of manufacture, with the reasons being as follows:

Twelve (12) safety recommendations have been addressed to EASA (by 7 accident investigation
authorities) recommending that an in-flight recording capability is provided for light aircraft models
which are currently outside the scope of the Air OPS Regulation. In addition, new standards (recently
introduced in ICAO Annex 6) require the carriage of lightweight flight recorders for light aeroplanes
and light helicopters. In addition, one of the NTSB recommendations on the Most Wanted List is
‘Expand Use of Recorders to Enhance Transportation Safety’.

VTOL-capable aircraft are expected to introduce novel technologies and conduct new types of
operations. It is, therefore, deemed to be essential for this new category of aircraft to have a
requirement for the installation of recorders included in the airworthiness requirements to support

57 https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-03
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occurrence/accident investigation and to maintain an appropriate level of safety by enabling
continuing airworthiness action. As most foreseen configurations are anticipated to have advanced
flight controls, this data should already be available and, therefore, the burden on initial aircraft
designs is minimised. Additionally, EASA has introduced the possibility to transmit and record some
data remotely.

UAM.IDE.MVCA.195 Data link recording

UAM.IDE.MVCA.205 Seats, seat safety belts, restraint systems and

child restraint devices
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UAM.IDE.MVCA.210 ‘FASTEN SEAT BELT’ and ‘NO SMOKING’ signs

UAM.IDE.MVCA.220 First-aid kits

UAM.IDE.MVCA.240 Supplemental oxygen — non-pressurised
aircraft
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UAM.IDE.MVCA.250 Handheld fire extinguishers
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UAM.IDE.MVCA.275 Emergency lighting and marking

UAM.IDE.MVCA.280 Emergency locator transmitter (ELT)

UAM.IDE.MVCA.300 Flights over water

(@) Unless otherwise determined by the competent authority, based on the operator’s risk
assessment and effective mitigation measures, a VTOL-capable aircraft that carries passengers
shall be certified:
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UAM.IDE.MVCA.305 Life jackets and other equipment

UAM.IDE.MVC
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UAM.IDE.MVCA.311 Survival equipment

UAM.IDE.MVCA.315 Equipment for on-water operations

UAM.IDE.MVCA.325 Headset

UAM.IDE.MVCA.330 Radio communication equipment
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Rationale:

The necessity for at least two independent radio communication systems is currently based on airspace
requirements. However, for VFR flights with VTOL-capable aircraft over visually navigated routes, it
makes sense to mandate the carriage of at least one radio communication system.

UAM.IDE.MVCA.335 Audio selector panel

UAM.IDE.MVCA.345 Navigation equipment

UAM.IDE.MVCA.350 Transponder
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UAM.IDE.MVCA.355 Management of aeronautical databases
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SECTION 3
VTOL-CAPABLE AIRCRAFT IN UNMANNED CONFIGURATION THAT CARRY PASSENGERS (UVCA)

(Reserved)

SECTION 4
VTOL-CAPABLE AIRCRAFT IN UNMANNED CONFIGURATION THAT CARRY CARGO (DVCA)

(Reserved)

SECTION 1
VTOL-CAPABLE AIRCRAFT (VCA)

(a) Module NAM-IDE establishes the requirements for the operation of VTOL-capable aircraft in
any configuration, where all the segments of the flight take place outside congested areas.

(b)  Where no specific requirement exists, the relevant requirements of Module UAM-IDE shall
apply.

SECTION 2
VTOL-CAPABLE AIRCRAFT IN MANNED CONFIGURATION (MVCA)

VTOL-capable aircraft not certified for the commercial air transport of passengers shall not operate
over water when carrying passengers.

SECTION 3
VTOL-CAPABLE AIRCRAFT IN UNMANNED CONFIGURATION THAT CARRY PASSENGERS (UVCA)

(Reserved)

SECTION 4
VTOL-CAPABLE AIRCRAFT IN UNMANNED CONFIGURATION THAT CARRY CARGO (DVCA)

(Reserved)
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3.7. Proposed amendments to Commission Regulation (EU) No 1178/2011

Article 2 — Definitions

—_— —_—
—_— —_—

Rationale

In the context of new Article 4f (see below) and the future comprehensive licensing framework
for pilots of innovative VTOL-capable aircraft, the term ‘VTOL-capable aircraft’ is introduced,
addressing innovative aircraft with vertical take-off and landing capability.

Article 4f — Type ratings for VTOL-capable aircraft
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Rationale

General:

Point (2):

Point (2)(b)

Point (3):

Point (4):

This Article includes essential regulatory elements for type ratings
(training content, revalidation, renewal, instructor and examiner
requirements). While these requirements often contain references to
specific requirements in Part-FCL, a general applicability of the entire
Part-FCL Subpart H would not work, in the context of new VTOL-
capable aircraft that do not fall into one of the existing aircraft
categories which are currently reflected in Part-FCL.

Next to the general applicability of Section A of Appendix 9 to Part-FCL,
OSD will further determine whether the Sections for aeroplanes,
helicopters or powered-lift aircraft will be used as a basis. This will
depend on the characteristics and needs of the particular aircraft.

Additional training may be necessary for bridging gaps, for example if
applicants for such a type rating holding an aeroplane pilot licence and
need to receive additional training in hovering manoeuvres. OSD will
set out the specific arrangements, with regard to previous experience
of the applicants.

Revalidation arrangements are inspired by point FCL.740.H(a)(1) and
(2) of Part-FCL.

CPL(A)/CPL(H) holders will be entitled to exercise their IR(A)/IR(H)
privileges in the VTOL-capable aircraft, subject to skill tests /
proficiency checks to cover instrument flight. The IR(A)/(H) itself needs
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to be kept valid by complying with revalidation requirements in
aeroplanes / helicopters, without credits for IR training / checking in
VTOL-capable aircrafft.

Point 5(b): The minimum flight time experience on VTOL-capable aircraft for
obtaining instructional  privileges are inspired by  point
FCL.905.TRI(e)(2).

Point (5)(c): A simple reference to point FCL.910.TRI (for extending TRI privileges to
a new VTOL-capable aircraft) would be problematic: Point
FCL.910.TRI(c)(1)(i) requires, for TRI type extension, to have completed
the relevant parts of TRI training course on that type. However, there
will be no ab initio TRI training course for VTOL-capable aircraft during
the initial phase. Hence, this paragraph requires in general theoretical
and practical training for the extension of TRI privileges to a particular
VTOL-capable aircraft, with the possibility for OSD to establish
minimum requirements.

Point (6) and (8): When instructors/examiners will revalidate their (conventional)
instructor/examiner certificate for aeroplanes or helicopters, they will
need to do some additional elements, in order to also revalidate the
VTOL-capable aircraft — related privileges. Allowing a full combination
(credit) of conventional and innovative aircraft at this early stage does
not seem to be appropriate.

3.7.1. Annex | (Part-FCL)

FCL.010 Definitions

[...]

‘Helicopter’ means a heavier-than-air aircraft supported in flight chiefly by the reactions of the
air on ene-ermeore - power-driven rotors on substantially vertical axes.

[...]

Rationale:

The proposed definition of ‘VTOL-capable aircraft’ also requires a change in the existing definition of
‘helicopter’ in Regulation (EU) No 965/2012, in Implementing Regulation (EU) No 923/2012 and in
Regulation (EU) No 1178/2011 in order to ensure a clear distinction between those two aircraft
definitions. In particular, it is proposed to limit the scope of the definition of helicopter to ‘heavier-
than-air aircraft supported in flight chiefly by the reactions of the air on up to two power-driven rotors
on substantially vertical axes’. This would imply that aircraft configurations with more than two power-
driven rotors should be initially classified as VTOL-capable aircraft for the purposes of the above-
mentioned Regulations.

Consequently, to ensure a coherent organisation of the categories of aircraft, it is also necessary to
introduce in the above-mentioned Regulations the definition of ‘rotorcraft’ which encompasses
helicopters and gyroplanes as subcategories of rotorcraft.
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3. Proposed amendments and rationale

3.8. Proposed amendments to Commission Regulation (EU) No 923/2012

3.8.1. Draft cover regulation

Article 2 Definitions

[...]

85. ‘rotorcraft’ means a power-driven, heavier-than-air aircraft that depends principally for its
support in flight on the lift generated by up to two rotors;

85a. ‘helicopter’ means a heavier-than-air aircraft supported in flight chiefly by the reactions of
the air on ere-ermere Up to two power-driven rotors on substantially vertical axes;

[...]

94a. ‘minimum fuel’ means a term used to describe a situation in which an aircraft’s fuel/energy
supply has reached a state where the flight is committed to land at a specific aerodrome and
no additional delay can be accepted,;

[...]

Rationale:

The proposed definition of ‘VTOL- capable aircraft’ also requires a change in the existing definition of
‘helicopter’ in Commission Regulation (EU) No 965/2012, Implementing Regulation (EU) No 923/2012
and Commission Regulation (EU) No 1178/2011 in order to ensure a clear distinction between those
two aircraft definitions. In particular, it is proposed to limit the helicopter to ‘heavier-than-air aircraft
supported in flight chiefly by the reactions of the air on up to two power-driven rotors on substantially
vertical axes’. This would imply that aircraft configurations with more than two power-driven rotors
should be initially classified as VTOL-capable aircraft for the purpose of the above regulations.

Consequently, to ensure a coherent organisation of the categories of aircraft, it is necessary also to
introduce in the above-mentioned regulations, the definition of rotorcraft to make sure that helicopters
and gyrocopters are considered a subcategory of rotorcraft.

148. ‘VTOL-capable aircraft’ means a power-driven, heavier-than-air aircraft, other than aeroplane
or rotorcraft, capable of performing vertical take-off and landing by means of lift or thrust units
used to provide lift during take-off and landing.

[...]

3.8.2. Annex — Rules of the air

[...]
SECTION 2

APPLICABILITY AND COMPLIANCE

SERA.2010 Responsibilities

(b) Pre-flight action
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Before beginning a flight, the pilot-in-command of an aircraft shall become familiar with all
available information appropriate to the intended operation. Pre-flight action for flights away
from the vicinity of an aerodrome, and for all IFR flights, shall include a careful study of available
current weather reports and forecasts, taking into consideration fuel/energy requirements and
an alternative course of action if the flight cannot be completed as planned.

SECTION 4
FLIGHT PLANS

[.]
SERA.4005 Contents of a flight plan

(a)  Aflight plan shall comprise information regarding such of the following items as are considered
relevant by the competent authority:

[...]

(12) Fuel/energy endurance

[...]

SERA.4015 Changes to a flight plan

[...]

(b)  Information submitted prior to departure regarding fuel/energy endurance or total number of
persons carried on board, if incorrect at time of departure, constitutes a significant change to
the flight plan and as such shall be reported.

[...]
SECTION 8
AIR TRAFFIC CONTROL SERVICE

[...]

SERA.8015 Air traffic control clearances

[...]

(b) Operation subject to clearance

[...]

(4)  Potential reclearance in flight. If, prior to departure, it is anticipated that, depending on
fuel/energy endurance and subject to reclearance in flight, a decision may be taken to
proceed to a revised destination aerodrome, the appropriate air traffic control units shall
be so notified by the insertion in the flight plan of information concerning the revised
route (where known) and the revised destination.
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SERA.8020 Adherence to flight plan

[...]

(d)  Weather deterioration below the VMC. When it becomes evident that flight in VMC in
accordance with its current flight plan will not be practicable, a VFR flight operated as a
controlled flight shall:

(1) request an amended clearance enabling the aircraft to continue in VMC to destination or
to an alternative aerodrome or operating site, or to leave the airspace within which an
ATC clearance is required; or

(2)  if no clearance in accordance with a} point (1) can be obtained, continue to operate in
VMC and notify the appropriate ATC unit of the action being taken either to leave the
airspace concerned or to land at the nearest suitable aerodrome or operating site; or

[...]

SECTION 9
FLIGHT INFORMATION SERVICE

[...]

SERA.9005 Scope of flight information service

(a)  Flight information service shall include the provision of pertinent:

[...]
(8) anyeotherinformationtikely-toaffectsatety information on unmanned aircraft;

(9) any other information likely to affect safety.

SECTION 11
INTERFERENCE, EMERGENCY CONTINGENCIES AND INTERCEPTION

SERA.11005 Unlawful interference

[...]

(ab) If an aircraft is subjected to unlawful interference, the pilot-in-command shall attempt to land
as soon as practicable at the nearest suitable aerodrome or operating site or at a dedicated
aerodrome or operating site assigned by the competent authority, unless considerations aboard
the aircraft dictate otherwise.

SERA.11012 Minimum _fuelf8nergy and fuelfEnergy Emergency
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soon as practicable of any anticipated delays or that no delays are expected.

When a pilot reports a state of minimum fuel/energy, the controller shall inform the pilot as

When the level of fuel/energy renders declaring a situation of distress necessary, the pilot, in

accordance with SERA.14095, shall indicate that by using the radiotelephony distress signal
(MAYDAY), preferably spoken three times, followed by the nature of the distress condition
(FUEL).

[.]
SERA.11015 Interception

[..]
(b)
(1)

[...]

The pilot-in-command of a civil aircraft, when intercepted, shall:

immediately follow the instructions given by the intercepting aircraft, interpreting and
responding to visual signals in accordance with the specifications in Tables S11-1 and

$11-2;

Table S11-1

Series

[...]
3

[...]

Signals initiated by intercepting aircraft and responses by intercepted aircraft

INTERCEPTING Aircraft Signals

DAY or NIGHT — Lowering landing
gear (if fitted), showing steady landing
lights and overflying runway in use or,
if the intercepted aircraft is a
helicopter / VTOL-capable aircraft,
overflying the helicopter / VTOL-
capable aircraft landing area. In the
case of helicopters / VTOL-capable
aircraft, the intercepting helicopter /
VTOL-capable aircraft makes a landing
approach, coming to hover near to the
landing area.

Meaning

Land at this
aerodrome.

INTERCEPTED Aircraft
Responds

DAY or NIGHT — Lowering
landing gear, (if fitted),
showing steady landing
lights and following the
intercepting aircraft and, if,
after overflying the runway
in use or helicopter / VTOL-
capable aircraft landing
area, landing is considered
safe, proceeding to land.

Meaning

Understood,
will comply.

Table S11-2

Series

4
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Signals initiated by intercepted aircraft and responses by intercepting aircraft

INTERCEPTED Aircraft Signals

DAY or NIGHT — Raising landing gear
(if fitted) and flashing landing lights
while passing over runway in use or
helicopter / VTOL-capable aircraft
landing area at a height exceeding 300
m (1 000 ft) but not exceeding 600 m
(2 000 ft) (in the case of a helicopter,
at a height exceeding 50 m (170 ft) but
not exceeding 100 m (330 ft)) above
the aerodrome level, and continuing

Meaning

Aerodrome
you have
designated
is
inadequate.

INTERCEPTING Aircraft
Responds

DAY or NIGHT — If it is
desired that the intercepted
aircraft follow the
intercepting aircraft to an
alternate aerodrome, the
intercepting aircraft raises
its landing gear (if fitted) and
uses the Series 1 signals
prescribed for intercepting
aircraft.
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Table S11-2

to circle runway in use or helicopter / If it is decided to release the
VTOL-capable aircraft landing area. If intercepted aircraft, the
unable to flash landing lights, flash any intercepting aircraft uses the
other lights available. Series 2 signals prescribed

for intercepting aircraft.

[.]

[...]
APPENDIX 1 — SIGNALS

[...]
4. MARSHALLING SIGNALS
4.1. From a signalman/marshaller to an aircraft

4.1.1. The signals for use by the signalman/marshaller, with hands illuminated as
necessary to facilitate observation by the pilot, and facing the aircraft in a position
shall be:

[...]

(b)  for helicopters / VTOL-capable aircraft, where the signalman/marshaller can
best be seen by the pilot.

)
16. Hover>®

—Qﬁ Fully extend arms and wands at a 90-degree angle to sides.

17. Move upwards®®
Fully extend arms and wands at a 90-degree angle to sides and,
n with palms turned up, move hands upwards. Speed of

wFﬁ_ movement indicates rate of ascent.

58 For use to hovering helicopters / VTOL-capable aircraft.
59 For use to hovering helicopters / VTOL-capable aircraft.
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18. Move downwards®

4 | Fully extend arms and wands at a 90-degree angle to sides and,
‘ with palms turned down, move hands downwards. Speed of
m movement indicates rate of descent.

X 19(a) Move horizontally left (from pilot’s point of view)®!
:| Extend arm horizontally at a 90-degree angle to right side of

o ./ body. Move other arm in same direction in a sweeping motion.

&H

19(b) Move horizontally right (from pilot’s point of view)??
< Extend arm horizontally at a 90-degree angle to left side of
body. Move other arm in same direction in a sweeping motion.

60 For use to hovering helicopters / VTOL-capable aircraft.

For use to hovering helicopters / VTOL-capable aircraft.
For use to hovering helicopters / VTOL-capable aircraft.

61

62
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n 20. Land®

Cross arms with wands downwards and in front of body.

[...]

APPENDIX 5 — TECHNICAL SPECIFICATIONS RELATED TO AIRCRAFT OBSERVATIONS AND REPORTS
BY VOICE COMMUNICATIONS

A. REPORTING INSTRUCTIONS

[...]
2. DETAILED REPORTING INSTRUCTIONS

[...]
Section 2
[...]

Item 8 — ENDURANCE. Report ‘ENDURANCE’ followed by fuel/energy endurance in hours and
minutes (4 numerics).

[...]

63 For use to hovering helicopters / VTOL-capable aircraft.
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4. Impact assessment (IA)

4.1. Innovative air mobility — introduction to the issue

Compared to existing manned aircraft and ground vehicle operations, operations with UAS and aircraft
with vertical take-off and landing (VTOL) capability (other than helicopters) create new opportunities
as they open the field of possibilities in terms of a multitude of aerial services, as well as different
types of air mobility, for the transportation of passengers or cargo in different geographical scales
ranging from urban environments to intercontinental routes.

The estimated market size of innovative air mobility (IAM)® in Europe, including research and
development (R&D), vehicle manufacturing, operations and infrastructure construction, will be
approximately EUR 4.2 billion by 2030, which represents almost one third of the global market and
hints at the opportunity that this industry may offer for Europe. The estimated market size may create
or sustain approximately 90 000 jobs by 2030, based on labour spending for constructing related
infrastructure and operating UAMG65.

Although the IAM market is still at an early stage, it shows increasing momentum. Many start-ups and
companies are emerging across the entire value chain. In particular, the drones and VTOL-capable
aircraft manufacturing sector, together with infrastructure providers, is rapidly evolving, especially in
Europe, where numerous designs and concepts are currently being investigated and developed, with
some already reaching the certification stage. Different types of aircraft architectures will be
employed to support several use cases ranging from passenger and cargo transport to emergency use.
Amongst many different use cases, air taxis will be the type of innovative operations more largely
deployed in Europe in the near future. These operations will be the core of IAM. Initially, air taxi
operations are expected to be performed with manned VTOL-capable aircraft at an early stage, while
in the future such operations will be performed on the same platforms but remotely piloted;
therefore, it is necessary to support the transitioning phase and to ensure a smooth integration of
these new operational concepts in the current civil aviation domains.

Given the constraints of the requirements applicable to aircraft operations in an urban environment,
today manned aircraft operations in such environment are rare: mainly police helicopters, HEMS, in
some cases general aviation (GA) aircraft, and occasionally some specially authorised balloon
operations.

More complex operations involving the transport of passengers and cargo or package deliveries are
being foreseen with the use of electrical and hybrid aviation technology. At the same time these
operations aim to change the urban mobility scenario by pushing for the development of zero/limited
emissions airborne urban public transportation.

Applications for the type certification of electrical aircraft with vertical take-off and landing capability
have been received by EASA since 2017. They intend to offer high-density deployment of on-demand
operations of passenger commercial air transport (CAT), in urban and inter-urban areas, for
intermodal connections.

64 Refer to the definition of ‘IAM’ provided in Section 2.

65 Source: EASA Study on the societal acceptance of Urban Air Mobility in Europe
(https://www.easa.europa.eu/sites/default/files/dfu/uam-full-report.pdf).
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Obviously, the safety of IAM vehicle occupants needs to be ensured, along with the safety of
potentially affected third parties on the ground and other air users. While EASA is not able to quantify
the level of safety that the public would accept when and if IAM would be deployed, the widespread
perception of the risk involved cannot be disregarded. Results of the recent EASA study on the societal
acceptance of UAM in Europe®® indicates that the expected safety level is similar to that for other CAT
operations.

Recent accidents with large aircraft are clear evidence that the sector remains subject to close scrutiny
by the media and the public, despite the proven high level of safety achieved over the past decades.
A fatal accident in the early stage of IAM development may lead the public opinion to consider these
operations unsafe. This would prevent the economic viability and the emergence of this revolutionary
mode of urban transportation.

Therefore, EASA has initiated discussions on this novel operational context as regards the framework
to enable IAM.

In order to better understand the complexity of the argument, this section introduces the logical
elements contributing to its definition. It details the factors that trigger the need for regulatory
activity, the drivers and the matter of concern, and the issues.

4.1.1. Drivers

— New operational concepts enabled by UAS and innovative, manned VTOL-capable aircraft
typically powered by electrical engines.

—  The need to enable IAM as one element of the future ‘smart, green and digital’ cities.

— The lack of a comprehensive regulatory framework addressing safety, security and
environmental aspects to build EU citizens’ trust in the use cases of IAM operations, conducted
with UAS and passenger-carrying innovative, manned VTOL-capable aircraft.

— Support to EU’s industry competitiveness at global level.

4.1.2. Issues

— Inadequate protection against ground safety risks (accidents/incidents involving persons on the
ground or in sensitive areas)

—  The ground risk involves the probability of a UAS or a VTOL-capable aircraft crashing on
persons or property on the ground causing injuries/fatalities or damage (including critical
infrastructures). The risk is highly dependent on the area overflown, in terms of
population density, or presence of properties and sensitive areas. The risk is normally
higher in urban environments not only due to the higher population density but also the
presence of obstacles during navigation (e.g. buildings, barriers, etc.).

—  The risk of damage to critical infrastructures®” is considered a complex condition for
which countries may have differing sensitivities. Therefore, the analysis and
guantification of the associated risks is deemed difficult and subject to national

66 Source: EASA Study on the societal acceptance of Urban Air Mobility in Europe
(https://www.easa.europa.eu/sites/default/files/dfu/uam-full-report.pdf).

67 A similar approach has been proposed by JARUS in its SORA 2.5 document under development and to be published at
http://jarus-rpas.org/publications.
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specificities, it is thus not addressed within this NPA and should be subject to a separate
risk assessment. This should be done in cooperation with organisations responsible for
infrastructure, as they are most knowledgeable of the infrastructure weaknesses and
failure modes and effects, together with the potential threats affecting the infrastructure.

The ground risk also involves the risk associated to ground operations (taxiing, servicing
of the aircraft, refuelling/recharging the aircraft, and the risk related to parts departing
from the UAS or the VTOL-capable aircraft and hitting persons on the ground).

Inadequate protection against air safety risks (mid-air collision risk, aircraft proximity
(AIRPROX), accidents and incidents with manned and unmanned aircraft)

The increase in the number of UAS and VTOL-capable aircraft in airspace raises concerns
about the increased risk of mid-air collisions with manned and unmanned aircraft, and
occurrences resulting in collision-avoidance manoeuvres seriously affecting traffic
management.

Loss of control of light UAS due to wake turbulence caused from operations with
rotorcraft, aeroplanes, manned VTOL-capable aircraft, or larger UAS.

Inadequate protection against aviation security risks (incidents due to harmful actions)

While UAS will be operated in quite a flexible way from different locations, VTOL-capable
aircraft will typically operate from vertiports located outside aerodromes, and for such
new structures there is a need to identify appropriate and proportionate measures, like
security checks of the passengers or scanning of luggage, such to mitigate the risk
associated to the malicious use of VTOL-capable aircraft.

Similarly to other aircraft products, operations with VTOL-capable aircraft may also be
subject to electronic or physical disruption of the flight that could result in a risk to
occupants or third parties.

Lack of a harmonised regulatory framework in Europe

Non-harmonised and/or rigid and too prescriptive regulations might create barriers to
the market. This might imply high costs for manufacturers to adapt their products to the
various regulatory systems of the Member States, additional burden to comply with
different technical requirements, a possible reduction in financial investments on
research and development of solutions that would improve the level of safety. This could
also lead to drawbacks for the competitiveness of EU’s industry due to market barriers.

Poor adoption of the use cases by EU citizens in the domain of IAM (lack of trust due to safety,

security, and environmental risks)

Despite the initial positive attitude shown by European citizens, there is a need to foster
the actual adoption of the IAM use cases by future users, and also the acceptance of IAM
use cases by urban residents. Regulatory authorities shall ensure that an adequate level
of safety, security and environmental protection will be ensured, and that no citizen will
suffer undue and unbalanced nuisance from IAM.
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4.1.3. Safety risk assessment

During the preparation of this regulatory proposal, EASA performed a review of the
occurrences (accidents and incidents) that happened between 2014 and 2020, and are
available in the European Common Repository database. Despite the fact that most of
the reported drone occurrences come from large aircraft on approach or during take-off
but not from other sources, and the fact that almost the whole set of occurrences
referred to operations with small UAS classifiable in the existing ‘open’ and ‘specific’
category, the analysis revealed some generic trends pointing at aircraft design
deficiencies (e.g. loss of power, loss of rotor integrity, system/component failure, loss of
control/data link) or operational limitation breaches (e.g AIRPROX, mid-air collisions).

No safety recommendations pertaining to the domains covered in this NPA have been
addressed to EASA so far, as the current requirements enabling operations over
congested urban areas (cities, towns or settlements) or over open-air assemblies of
persons are so limiting that make such operations quite rare (e.g. only limited to police
helicopters, HEMS, in very rare cases GA aircraft, and some specifically authorised balloon
or airship operations).

4.1.3.1 Safety risk assessment for UAS operated in the ‘specific’ category and which are subject to
certification

The regulatory framework established with Delegated Regulation (EU) 2019/945% only stipulates that

UAS subject to certification shall comply with the requirements set out in Commission Regulation (EU)

No 748/2012% and Commission Regulation (EU) No 1321/20147°. However, there are two main

reasons that require the amendment of those Regulations:

— the initial and continuing airworthiness processes established by the above-mentioned
Regulations do not cater for the novel element the command unit (CU) of an UAS represents;

— in accordance with Article 58 of Regulation (EU) 2018/1139, the maintenance of UAS is to be
regulated by a delegated act, hence the need to establish a new dedicated delegated regulation
for the continuing airworthiness of UAS that are subject to certification.

The proposed amendments to existing regulations and the proposed new regulations will neither
introduce novelties as regards the technical assumptions that impact on the airworthiness of UAS nor
modify existing conditions for operations, but they will only describe the applicable processes needed
to ensure the initial and continuing airworthiness of UAS operated in the ‘specific’ category and
subject to certification in accordance with Article 40(1)(d) of Delegated Regulation (EU) 2019/945.

For this reason, a specific safety risk assessment for UAS operated in the ‘specific’ category and subject
to certification will not be performed. Regarding the ‘specific’ category of UAS, the conclusions stated

68 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on thlrd -country
operators of unmanned aircraft systems (0J L 152, 11.6.2019, p. 1)k : RERR
69 Commission Regulation (EU) No 748/2012 of 3 August 2012 laying down implementing rules for the airworthiness and
environmental certification of aircraft and related products, parts and appliances, as well as for the certification of design
and production organisations (OJ L 224, 21.8.2012, p. 1) (htps//eurkxeuropaey/egatcontent/BN/TXT/2ui=H BOBARO1RI7ARRO0=16565060079589)
70 Commission Regulation (EU) No 1321/2014 of 26 November 2014 on the continuing airworthiness of aircraft and
aeronautical products, parts and appliances, and on the approval of organisations and personnel involved in these tasks
(0JL362,17.12.2014, p. 1) (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014R1321&qid=1655060162463).
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in NPA 2017-05(B)"* are still considered applicable. In particular, the applicable provisions that require
an operational authorisation (which includes the review of certain airworthiness aspects) to perform
certain operations, together with the available standard scenarios issued by EASA and the possibility
for operators to apply for a LUC’? including certain privileges, are considered sufficient elements to
mitigate the safety risk associated to accidents and incidents that involve UAS.

4.1.3.2 Safety risk assessment for manned VTOL-capable aircraft

In performing the overall risk assessment linked to operations with innovative, manned (including
pilots and passengers) VTOL-capable aircraft, EASA has considered the following risk categories:

— risk to occupants,
— ground risk,

— air risk.
4.1.3.2.1 Risk to occupants

4.1.3.2.1.1 Risk assessment inputs

The assessment of the risk to occupants is performed through a comparison of the risk associated to
operations with VTOL-capable aircraft with the risk associated to other modes of transport. The safety
level of IAM services is put in perspective with other modes of transport.

It is also assumed that IAM services are certified in accordance with the Special Condition SC VTOL in
the category ‘Enhanced’ and, therefore, with a design safety objective of 1 x 10~ per flight hour for
each individual catastrophic failure condition, which is the same safety objective currently adopted
for large transport aircraft.

The European Union Agency for Railways (ERA) publishes on a regular basis a Report on Railway Safety
and Interoperability in the EU that provides intermodal comparison of the risks. The following table is
based on the 20177 and 201874 reports, and shows the average fatality rates for different modes of
transport in the EU.

71 NPA 2017-05(B) (https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2017-05).

72 ‘Light UAS operator certificate’ as defined by Commission Implementing Regulation (EU) 2019/947.

73 https://www.era.europa.eu/sites/default/files/library/docs/safety_interoperability progress reports/railway safety performance 2017 en.pdf
74 https,/Aww.era.europa.eu/sites/defautt/files/library/docs/safety interoperability progress reports/railway safety and interoperabiity in eu 2018 en.pdf
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Table 1: Fatality rates per transport mode

Fatalities per Average Fatalities per
Transport mode billion passenger speed billion passenger
kilometres (pkm) (km/h)” travel hours (pth)
Airline passenger (on EU territory) 0.06 457.1 27.4
Railway passenger 0.10 57.1 5.7
Bus/coach occupant 0.23 28.6 6.4
Car occupant 2.67 35.7 95.4
Powered 2-wheelers 37.80 31.9 1205.2

for one hour’.

A passenger kilometre (pkm) is defined as ‘a unit of measurement representing the transport of one
passenger by a defined mode of transport over one kilometre’; a passenger travel hour (pth) is defined
as ‘a unit of measurement representing the transport of one passenger by a defined mode of transport

The average number of fatalities per pkm and the average number of fatalities per pth are linearly
dependent on the average speed for the given mode of transport. The rate per pth can be derived by
multiplying the rate per pkm by the average speed.

The risk to aircraft passengers mainly occurs during the take-off and landing phases, while the cruise
part of the flight accounts for only a small percentage of the risk. This statement also shows that the
comparison of IAM services with the traditional commercial air transport comes to a limit. 1AM
services operations consist indeed of very short times (around 30 minutes) and very short distances
flights (< 50 km) where take-off and landing phases consume a much higher portion of the total flight
time than for conventional commercial flights.

In this analysis, two possible concepts of operations associated to IAM services are considered:

— IAM Service A is high-density deployment of urban, on-demand passenger commercial air

transport for intermodal connections (e.g. vertiport at a train station). Flights will typically be
around 20 minutes long, with cruise at 150 m (490 ft) AGL under VFR-day regime.

— IAM Service B is high-density deployment of urban and inter-urban, on-demand passenger

commercial air transport for intermodal connections.

The following table summarises the assumptions associated to each IAM service:

Table 2: Design and operational assumptions

IAM Service A IAM Service B
Number of occupants per vehicle 5
Average speed 60 km/h 150 km/h
Mean flight time 0.3 hrs 0.8 hrs
Average flight distance 18 km 120 km
Fleet size per city 150 150
Number of flights per day 18
Usage per year 300 days 300 days

75 Derived from ‘TRANSPORT SAFETY PERFORMANCE IN THE EU / A statistical Overview published by the European

Transport Safety Council in 2003’.
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Based on these assumptions, the given fleets will accumulate the following pkm/pth per year per city:

— IAM Service A:
— 50 million passenger kilometres (pkm) per year per fleet per city,
— 0.84 million passenger travel hours (pth) per year per fleet per city.
— IAM Service B:
— 486 million passenger kilometres (pkm) per year per fleet per city,
— 3.24 million passenger travel hours (pth) per year per fleet per city.

To establish an occupant fatality rate, it is necessary to predict the average number of fatalities per
year due to these UAM services.

Note that this prediction will only consider:

— fatal occupant injuries,
— accidents resulting from random system failures.

The analysis also assumes the following major limitations:

— third-party fatalities that could be caused by an accident in populated and congested areas are
not considered at this stage; these are assessed in Section 4.1.3.2.2.3;

— failures resulting from human errors, failures from structures or dynamic components,
production, maintenance, security or operational issues are not considered;

— occupancy factors are not considered.

Given these major limitations, the predictions in the following section of the average number of
fatalities per year due to these UAM services in urban areas may be relatively optimistic.

4.1.3.2.1.2 Results
Risk at city level

The following table provides an estimation of the annual number of accidents for a large city once the
above IAM services are introduced.

Table 3: Estimated number of fatal accidents per year per city per IAM service

Estimated number of fatal
Aircraft type accidents per year for a large
city
IAM Service A 0.02
IAM Service B 0.06

The assumption for the IAM service operations and the city (size of the fleet) are given in Table 2. IAM
Service B that corresponds to intercity services has a higher probability of accidents. This is due to the
relatively higher complexity of the products (higher number of catastrophic failure conditions —
additional operational capabilities to support the use cases) and concept of operations (aircraft annual
usage is higher than for IAM Service A).
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Comparison of UAM occupant risks with other modes of transport

Accident estimation can also be made for an individual that uses IAM services and can be compared
to other modes of transport.

Two indicators ‘Average fatalities per billion pkm’ and ‘Average fatalities per billion pth’ are commonly
used to compare the safety level of modes of transport. The first indicator is, by definition, more
sensitive to the distance travelled. In contrast, the second indicator is more sensitive to travel time.
This is the reason why in Table 1 commercial aircraft, which are used to make longer journeys than
trains and buses, appear to be the safest means of transport in terms of distance travelled (the first
indicator), but perform slightly worse when it comes to the second indicator, in terms of travel time.

Knowing the number of occupants and the use of the product, we obtain the predicted number of
fatal accidents per year, per fleet and per city. The performance of IAM Service A and B is then
calculated based on the above two indicators:

Table 4: Estimated fatality rates

Mode of transport Estimated average fatalities Estimated average fatalities
per billion pkm per billion pth
IAM Service A 0.83 50
IAM Service B 0.67 100
Notes:

These estimations are sensitive to two main parameters/assumptions:
— the ‘average aircraft speed / average distance travelled’ per flight:

the higher the speed, the lower the fatality rate per billion pkm; in this study, the average speed
for both IAM Service A and UAM Service B was set at or near typical cruising speed, knowing
that the final average speed in service is likely to be slightly lower due to time spent in the
vertical take-off and landing phases with zero forward speed;

— the number of catastrophic failure conditions per type design; the higher the number of
catastrophic failure conditions, the higher the fatality rate per billion pkm and pth respectively;
for this analysis, typical designs under certification by EASA have been considered.

The estimated fatality rates in Table 4 can then be compared to the observed fatality rates in Table 1
for existing means of transport: IAM services, certified according to SC VTOL category ‘Enhanced’, that
is to say with a safety objective of 1 x 107° per flight hour for each individual catastrophic failure
condition (same objectives as for large transport aircraft), may achieve a level of safety comparable
to, or for some indicators by an order of magnitude, lower than bus, railway or airline services.

It is reasonable to assume that the public will not accept a significantly lower level of safety than
bus/coach occupants when travelling using UAM services.

It is, however, important to highlight the following:

— The estimations in Table 4 are solely based on the system safety objective of 1 x 107° per flight
hour for each individual catastrophic failure condition, assuming that VTOL manufacturers will
propose designs that strictly meet the system safety quantitative objective.

*
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— In practice, experience shows that for various reasons (technical choices, design margin,
company policy) the proposed designs often achieve better in-service reliability than the
certification objectives.

—  To address other risks than random system failures, dedicated requirements were introduced
in SC VTOL (continued safe flight and landing concept, no single failure requirement for
structural parts, etc.). Due to their qualitative nature, the effect of these requirements has not
been taken into account in the numerical analysis above.

4.1.3.2.2 Ground safety risk

4.1.3.2.2.1 Ground safety risk — ground operation
The VTOL certification process will cover some risks associated to the ground operation, especially
thanks to:

— SC VTOL.2510 that requires to assess system safety for the entire duration of the flight; this
includes the conditions associated with embarkation and disembarkation, taxi phase, etc.;

— SC VTOL 2320(a)(2) Occupant physical environment;
— SC VTOL 2400(c)(3) Lift/thrust system installation.

Risks associated to charging (e.g. fire following a battery thermal runaway) will be managed via the
certification of the charging station (SC VTOL 2430(c)) and the provisions that will be defined in future
regulations applicable to aerodromes and vertiports.

4.1.3.2.2.2 Ground safety risk — Parts departing from VTOL-capable aircraft

On fixed-wing and rotary-wing products, departing parts from the aircraft is a known risk during
operations: departing parts can pose safety risks to the aircraft itself, to other air users, and mainly to
people on the ground.

Dedicated certification memoranda have been developed to assess and control the risks:
—  for fixed-wing aircraft: EASA CM No.: CM-21.A-A-001 Issue 01, dated 29 November 201875;
— for rotorcraft: EASA CM No.: Proposed CM—21.A-A-002 Issue 01, dated 3 September 202177,

A similar approach is expected to be developed and followed for VTOL products to mitigate such risk
to an acceptable level.

4.1.3.2.2.3 Ground safety risk — third parties

The purpose of this analysis is to develop a ground risk profile for operations with manned VTOL-
capable aircraft over congested (urban) areas. Compared to IAM Service B, IAM Service A performs its
mission entirely in urban environment and, therefore, is considered more relevant for the scope of
the analysis. For this purpose, IAM Service A from Section 4.1.3.2.1.1 (urban, on-demand passenger
commercial air transport service for intermodal connections) is considered and the consequences of
the crash of such a vehicle investigated in terms of number of ground fatalities per year using
parameters such as:

— the IAM Service A intended concept of operations;

76 https://www.easa.europa.eu/document-library/product-certification-consultations/easa-cm-21a-001

77 https://www.easa.europa.eu/document-library/product-certification-consultations/proposed-certification-memorandum-cm-21a-002
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— the vehicle area of impact in case of crash;

— the population density;

— the required occurrence probability per flight hour of a catastrophic failure condition.
Note: The risk of occupant fatalities is assessed in Section 4.1.3.2.1.

Like in the previous analysis, the IAM Service A risk profile only considers random system failures.
Therefore, the values obtained hereafter shall be considered optimistic since all other possible causes
leading to a crash are not considered. So far, experience with the commercial aviation (aeroplanes
and rotorcraft) suggests that these other causes can be a considerable part and they are not quantified
for the purpose of this analysis.

Therefore, the number of fatal accidents, derived hereafter, is subject to uncertainty. The purpose of
the analysis is rather to provide a rough estimation of the number of fatal accidents, and affected
people, per year per city.

Table 5: Design and operational assumptions for IAM Service A

IAM Service A
Maximum take-off weight (MTOW) 1 000 kg
Mean flight time 0.3 hrs
Fleet size per city 150
Number of flights per day 31
Usage per year 300 days
Number of flights per year per city 1 395 000 flights

The following formula is used in order to obtain the number of design-related fatal accidents per year
per city.

Number of design related Fatal Accidents per Year per City

= Number of Catastrophic Failure Conditions at Product level

X Occurrence Probability of a Catastrophic Failure Condition at Aircraft level per flight hour
X Mean Flight Time X Number of Flights per Year per City

Table 6: Number of design-related fatal accidents per year per city

2 Fatal Accidents per
Year per City
0.02

A catastrophic failure condition is described in terms of fatalities/serious injuries — however, usually
related to the occupants only. Considering only the occupants of the IAM Service A could result in
underestimating the number of people affected by a catastrophic failure condition. The new concept
of an aircraft being used for large-scale urban mobility (i.e. into congested areas) is indeed leading to
additionally consider in the equation the risk to third parties on the ground.

In order to quantify the risk of endangering persons on the ground, two parameters have been
identified:

— the density of population; and
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— the vehicle area of impact in case of crash.

Population density varies significantly among European cities. This analysis is limited to the impact
assessment of three cities, with different levels of population densities (low, medium and high) in
order to get an order of magnitude of the data variation when computing the number of people
affected by a crash.

Average population densities from various European cities across the continent have been considered
to establish the three categories of city densities. Sources and age of data (INSEE 2018, Bevdélkerung
im Land Brandenburg nach amtsfreien Gemeinden, Amtern und Gemeinden, 31. Dezember 2020. Amt
flr Statistik Berlin (NUTS - 2013); Anual - INE, Estimativas anuais da populacdo residente) are
considered adequate for the purpose of this analysis, i.e. investigating orders of magnitude rather
than the exact number of people affected by a crash.

Table 7: Average population density per city

City population density | Average population density
(number of people per km?)

Low 1 000
Medium 5 000
High 20 000

Density population is subject to great variation depending on the district within the same city and also
on the time of the day (e.g. less populated city centre during night). Therefore, the average population
density does not represent well the number of people exposed to the risk during a typical mission of
IAM Service A.

Considering that IAM Service A will take off from / land at highly congested areas, in order to fulfil its
business model, a density amplification factor is applied to the take-off and landing phases as areas of
interest such as hotels and railway stations are considered.

The next step is to define the damage area, being the area where people on the ground are affected
by the IAM Service A crash. Multiple models to estimate this have been proposed by industry and
military and civil authorities, and all models have underlying assumptions and limitations. Until in-
service experience is gained, there is limited statistical evidence that a particular model would provide
better estimations than others. For consistency with the EASA model used to established VTOL
product safety objectives, the simplified methodology is inspired from Attachment G to the AER.P-2TR
Italy’s Ministry of Defence — Military Aircraft Type Qualification and Suitability for Installation’®, and is
based on the geometric area of the aircraft corrected with a specific factor.

For this second step, the mission profile of IAM Service A is further simplified and two main scenarios
are considered:

(a)  crash related to a catastrophic failure condition occurring in cruise;
(b)  crash related to a catastrophic failure condition occurring at take-off or landing.

Since the method is based on the total mechanical energy, the two parameters considered are speed
and altitude.

78 https://www.difesa.it/SGD-DNA/Staff/DT/ARMAEREOQ/Biblioteca/5Categoria/Documents/AER P 2TR.pdf
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For scenario (a), the total energy is computed as follows:

Etot,(J) = % X MTOW (kg) X Ver?(m.s™1) + 0.9 Xx MTOW (kg) x H(m) x 9.81(m.s™?%)
using the following values: MTOW =1 000 kg, Vcr = 60 km/h, and H =150 m
giving Etot_a around 3 100 klJ.
For scenario (b), the total energy is computed as follows:
Etot,(J) = 0.9 Xx MTOW (kg) x H(m) X 9.81(m.s~?)
using the following values: MTOW =1 000 kg, and H =150 m
giving Etot_b around 1 324 k.

Based on the AER.P-2TR model, a correction factor is determined for the area of damage. The IAM
Service A corrected area of damage on the ground is estimated to around 2 450 m? for the take-off
and landing phases. People that are in the corrected area of damage may suffer different level of
injuries. For the purpose of this analysis, these specific aspects of the wounded people involved in a
crash are not further assessed. Therefore, any person in the corrected area of damage is considered
fatally injured.

The total number of affected people in case of a crash of the IAM Service A is calculated as follows:

Total number of Fatalities per Crash = Corrected Average Population Density X
Corrected Area of Damage

Applying the number of fatal accidents per year per city, and considering the population density of
the three reference cities, the following figures are obtained:

Table 8: Estimated number of ground fatalities per year depending on city population density

City population Average ground
density fatalities per year per
city per fleet
Low 0.2
Medium 1
High 5

With the assumptions considered, this second analysis shows that:

— the estimated number of annual accidents is very low for a given city (Table 6); for this reason,
the estimated number of average fatalities is relatively low (Table 8). However, in the few
occasions where a crash occurs in a city, it may involve around 5-10 third parties on the ground
and possibly much more if it occurs in a high-density area;

— operations into congested areas require to minimise as much as possible the risk of endangering
people on the ground; this risk may be controlled by implementing similar mitigating measures
as the ones foreseen for UAS operations:

— define routes that avoid as much as practically possible flying over densely populated
urban areas (e.g. maximise flight over rivers or highways)
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— identify alternate vertiports or appropriate operating sites along the planned routes.

In order to address the above consequences and to provide for an acceptable level of safety for
European citizens, EASA will adopt:

— via SC VTOL, the highest certification standards, aligned with those for large aeroplanes
performing commercial air transport;

— stringent operational requirements, including those on airspace management.

4.1.3.2.3 Air safety risk

The key elements to consider for conducting the air risk safety assessment are the following:
— operations are performed with manned VTOL-capable aircraft;

— the aircraft is certified;

— the pilot holds a commercial pilot licence (CPL);

— the aircraft operator holds an air operator certificate (AOC);

— operations are performed in day VFR or SVFR (Special VFR) conditions;

— the cruise levels are defined locally considering airspace constraints and/or operator
constraints: for this analysis, it is assumed that the cruise phase will be at low level, but it is not
excluded that flights may be conducted in Class E airspace;

— the focus is on heavy-traffic, high-complexity intracity operations; for intercity operations, it is
assumed that they will be subject to the same air risk mitigating measures, although these
operations may take place in scenario with low traffic density or with reduced complexity.

The main novelties introduced by these operations are the following:
— new electric aircraft with novel design;
— operations in urban environments / congested areas with a greater traffic density;

— take-off from and landing at vertiports or other operating sites.

4.1.3.2.3.1 Safety strategy for the air risk

4.1.3.2.3.1.1 The proposed strategy

This impact assessment will address only the air risk. However, ground risk and air risk should normally
not be considered in isolation but looked at as complementary components of the final safety level
achieved. Indeed, a mitigation measure for ground risk might be detrimental to the air risk and vice
versa (e.g. flying low to avoid other aircraft increases the ground risk).

This impact assessment is conducted by analysing the introduction of operations with manned VTOL-
capable aircraft in a representative operational environment which relies on existing helicopter
operations in congested (urban) areas and non-congested areas.

There are a few examples in Europe (e.g. Paris Issy les Moulineaux heliport, Monaco or Nice Cote
d’Azur) where helicopter operations are conducted in VFR close to cities not only for HEMS or police
operations. These reference scenarios will be the basis for this impact assessment and could be used
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as a good reference for other urban areas in Europe with possibly other specific constraints for certain
cities.

Furthermore, at the time of the analysis, this assessment has considered current, applicable
regulations on manned aircraft, air traffic services, UAS and U-space airspace.

This impact analysis does not address specifically intercity, regional/interregional operations as the air
risk of VFR operations with manned VTOL-capable is considered equivalent to that of any other VFR
operation carried under an AOC, assuming that they apply strictly the VFR/VMC rules. This assumption
also relies on the fact that these operations will not be always conducted in congested areas with a
high concentration of traffic and might use aerodromes complementarily to vertiports.

Considering that future operations are intended to be conducted with manned VTOL-capable aircraft
for the carriage of passengers, operated in VFR conditions, the objective would be to achieve a safety
level comparable to that for helicopter VFR operations carried under an AOC (CAT).

An alternate solution, which will be less demanding in terms of safety, would be to require a level of
safety equivalent to that for private helicopter VFR operations. This option was finally not retained.

Strategic elements to reach the safety level objective for the air risk are the following:

— a pilot is on board aircraft and appropriately trained and qualified for the intended operation;

— CPL (and not private pilot licence (PPL)) requiring greater accuracy in flying, considerable
experience to maintain the licence and higher airmanship standards;

— AOC authorising an operator to carry out specific commercial air transport operations;

— the ‘see and avoid’ principle in VFR conditions should not be compromised by these new
operations;

— the risk of collision with other UAS should not be greater with manned VTOL-capable aircraft
when compared to helicopter VFR operations performed under an AOC.

The challenges of meeting this air risk safety strategy are as follows:

— urban environment leading to fly over more congested areas compared to current helicopter
operations;

— traffic density which would probably be higher leading to a mathematical increase in the air risk;

— concentration of the traffic at vertiports or at specific areas of the operational environment
(hotspots);

— traffic mix in this operational environment (manned VTOL-capable aircraft, helicopters, fixed-
wing aircraft, UAS, etc.); for separation to be maintained among all users of a particular airspace
class, it is essential that the flight levels of all these aircraft be known unambiguously, meaning
that a common altitude reference system (CARS) is established;

— current limits of the ‘see and avoid’ principle will be fully applicable to these new operations.

The proposed strategy to address the air risk is limited to the analysis of the risk of in-flight collision.
It means that the risk of accident due to wake-turbulence encounter is not addressed in this analysis.
The main reason is that flight is conducted in VFR and the pilot is responsible for maintaining an
appropriate longitudinal spacing between aircraft. However, when taking off/landing at vertiports, a
dedicated wake-turbulence analysis to evaluate the risk might be needed considering the different
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types of manned VTOL-capable aircraft operating at vertiports. Furthermore, a wake-turbulence
analysis will be needed to evaluate the risk of flying close/near to aerodromes with ‘conventional’
manned aircraft (light, medium, heavy and super-heavy aircraft categories).

4.1.3.2.3.1.2 Air risk components associated to the strategy

The two components of the air risk, namely the severity and the probability of in-flight collision when
considering this safety strategy should be analysed:

— the severity of the harmful effects associated to a collision where one of the aircraft involved in
the collision is a manned VTOL-capable aircraft carrying passengers is very similar to a collision
where one of the aircraft involved in the collision is a helicopter carrying passengers. It is
assumed that the number of passengers transported is similar between manned VTOL-capable
aircraft and helicopters. A reduction in the severity might be considered if fewer passengers are
carried in a manned VTOL-capable aircraft compared to a helicopter, but it is assumed that the
manned VTOL-capable aircraft will be certified for 2 to 6 seats, which is comparable to
helicopters;

— the probability of in-flight collision is directly linked to traffic density; therefore, this risk
component will increase if no specific mitigating measures are implemented. This air risk
component will be the main driver of this impact assessment to identify the appropriate
mitigating measures to achieve an acceptable level of safety.

4.1.3.2.3.1.3 Acceptable level of safety for the air risk

The acceptable level of safety should be defined by considering the increase in traffic due to
operations with manned VTOL-capable aircraft to the reference scenario (current VFR helicopter
traffic in the target operational environment).

The air risk is very sensitive to the traffic density as it is shown in Figure 6. Considering that the
reference scenario is acceptably safe (green dotted line), then this safety level shall be maintained
despite the increase in traffic. In such case, mitigating measures (blue arrow) shall be put in place to
reduce the new air risk (amber dotted line) in order to achieve the acceptable level of risk (green
dotted line) despite the increase in traffic.
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Figure 6 — The air risk curve and the impact of the increase in traffic
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The Paris Issy Les Moulineaux commune is a good example where VFR helicopter operations are
conducted in congested area. The heliport in the example is located within class D CTR PARIS and
several limitations are published (operating instructions, VFR departure and arrival routes, training
and skills of the pilot, etc.). When considering this example, the current safety level achieved for VFR
helicopter operations in such environment should not be reduced when additional operations with
manned VTOL-capable aircraft will be conducted in this operational environment.
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The determination of additional mitigating measures should be commensurate to the increase of air
risk and, therefore, directly linked to the increase in traffic and the novelty of the operation.

It is important to note that the identification of mitigating measures and their efficiency to achieve an
acceptable level of air risk will be possible only up to a certain limit as it is shown in Figure 7. Indeed,
when traffic density goes beyond a certain point, there will be no possibility any more to mitigate the
risk to achieve the initial acceptable level (green dotted line). The determination of this ‘breaking
point’ is not easy and is specific to each operational environment. The present impact assessment will
focus on ‘Area 1’ where mitigating measures will be identified to achieve an acceptable level of air
risk. For ‘Area 2’ (beyond the breaking point), the risk will be greater than the initial risk, which means
that the targeted safety level will not be achieved.

Figure 7 — Mitigating the air risk up to a certain point
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4.1.3.2.3.1.4 Manned VTOL-capable aircraft traffic density scenario

It is very difficult to define what the actual traffic density will be for operations with manned VTOL-
capable aircraft.

Despite this difficulty, several manned VTOL-capable aircraft traffic density scenarios need to be
selected for this impact assessment to be put in contrast with the current helicopter traffic density of
the reference scenario (as defined in Section 4.1.3.2.3.1.1).

The reference scenarios are defined as follows:
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Table 9 — Traffic density in reference scenario

Reference landing site Number of helicopter movements per year
Paris — Issy les Moulineaux 10 000
Monaco 35000
Nice — Cote d’Azur 45 000

For each of the above reference scenarios, VFR helicopter operations are conducted in controlled
airspace with predetermined VFR routes. It has not been possible to identify a reference scenario in
uncontrolled airspace with such traffic density.

Traffic density corresponds to the number of manned VTOL-capable aircraft in a given airspace
volume. It is difficult to compare one operational environment with another if the airspace
volume/geometry is not identical. Furthermore, when assessing the air risk, the airspace complexity
criteria are as important as the traffic density because they are characterised by the number of
possible aircraft interactions in a particular airspace volume. Based on this difficulty, it is not the intent
of this impact analysis to define traffic density/complexity scenarios in a quantitative way, and a
qualitative approach is proposed instead.

For that purpose, three traffic density scenarios have been defined: a low, a high, and an excessive
one.

The low and high traffic density scenarios correspond to ‘Area 1’ of Figure 7 where mitigating
measures could be put in place to achieve the acceptable level of risk whereas the excessive-traffic
scenario corresponds to ‘Area 2’ (beyond the breaking point) and no appropriate mitigation is
possible.

The ‘VTOL low traffic density scenario’ will correspond to a scenario where potential conflicts with

other airspace users will be limited (increase in traffic due to VTOL-capable aircraft is limited compared
to the current traffic density in this airspace) and potential conflicts between VTOL-capable aircraft
will be very limited considering this traffic density.

The ‘VTOL high traffic density scenario’ will correspond to a scenario where potential conflicts with

other airspace users will increase significantly (increase in traffic due to VTOL-capable aircraft is
important compared to the current traffic density in this airspace) and potential conflicts between
VTOL-capable aircraft will have to be mitigated considering their traffic density.

The ‘VTOL excessive traffic density scenario’ will correspond to a scenario where potential conflicts

with other airspace users and between VTOL-capable aircraft will considerably increase and will
become unmanageable without airspace reclassification or redesign.

4.1.3.2.3.1.5 Safety criteria determination

By considering all the elements discussed so far, it is proposed to set the safety criteria based on:

— the probability of in-flight collision (or near-collision’®) involving at least one manned VTOL-
capable aircraft;

79 Collision prevented just by chance (providence).
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— an equivalent level of safety to existing VFR helicopter operations carried under an AOC (CAT)
in a similar operational environment;

— a level of safety which should be maintained irrespective of the increase in traffic.
The next section assesses the air risk in different operational environments, and the safety criteria will

be defined per operational environment.

4.1.3.2.3.2 Analysis of the air risk in different operational environments
The following different operational environments have been considered:

— uncontrolled airspace without U-space (OPE#1);
— uncontrolled airspace with U-space (OPE#2);
— controlled airspace without U-space (OPE#3);

— controlled airspace with U-space (OPE#4).

4.1.3.2.3.2.1 Air risk analysis in uncontrolled airspace without U-space (OPE#1)

The safety criterion in uncontrolled airspace without U-space (OPE#1) is proposed to be the following:

SAC-OPE#1: The probability of in-flight collision or near-collision between a VFR manned VTOL-
capable aircraft with other airspace users in uncontrolled airspace without U-space shall not be
greater than a collision between a VFR helicopter (carried under an AOC) with other airspace users in
uncontrolled airspace.

‘Other airspace users’ are all other manned aircraft (helicopters, fixed-wing aircraft, State aircraft,
general aviation, balloons, commercial air traffic, gliders, paramotors, sailplanes, etc.) and UAS.

There are several reports® detailing the current level of safety in terms of air risk in such operational
environment. These reports show that the safety level in such operational environment is not
optimum, and the limits of the ‘see and avoid’ safety barrier are highlighted. Most collisions or near-
collisions occur at low level, near aerodromes, and in good visual conditions. The use of novel
technologies for manned aircraft like electronic conspicuity is recommended in these reports to
enhance pilot situational awareness.

The barrier model considered for the analysis is depicted in

80 — UK airprox board annual report 2019 (https://www.airproxboard.org.uk/reports-and-analysis/annual-summary-

reports/);
— Study Concerning Airproxes and Collisions of Aircraft in German Air Space 2010 — 2015- BFU (https://www.bfu-
web.de/EN/Publications/Safety%20Study/Studies/Study AIRPROX 2017.html?nn=817288);

— EASA SM1.1 Safety Intelligence and Performance - Safety Issue Assessment- Deconfliction with IFR/VFR traffic;

— BEA Mid-air collision safety study (https://www.bea.aero/etudes/abordageseng/midair.htm).
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Figure 8 and it includes the generic safety barriers (‘strategic’, ‘tactical’ and ‘collision avoidance’, and
‘providence’ is also represented for completeness).
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Figure 8 — Barriers of air risk mitigation
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The elements of the air risk in this operational environment are presented in Figure 9. The analysis

will identify whether a barrier needs to be implemented in a given operational environment or
reinforced, in case it already exists.

Figure 9 — Air risk in OPE#1
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The first outcome of this analysis is an increase in the risk in this uncontrolled airspace because
operations with innovative, manned VTOL-capable aircraft are conducted and, therefore, there is a
need to mitigate the risk in order to meet the safety criteria.

The three types of air risks illustrated in Figure 9 (manned VTOL-capable aircraft versus other manned
aircraft; manned VTOL-capable aircraft versus UAS and manned VTOL-capable aircraft versus manned
VTOL-capable aircraft) are analysed in the following sections:

(i) Risk of in-flight collision between manned VTOL-capable aircraft and other manned aircraft
operated in OPE#1

The reference scenario is important for assessing the new risk. Indeed, the current traffic
density of ‘other manned aircraft’ at such low level is key to assess the impact of these new
operations in terms of risk. In such environment there is little probability of manned traffic at
low level over big cities, except helicopters (on specified routes).

— If the number of operations with manned VTOL-capable aircraft in this operational
environment is small (low traffic density scenario as defined in Section 4.1.3.2.3.1.4), the
risk will not increase significantly and will be capped by ensuring that the ‘see and avoid’
safety barrier is as efficient as for other manned aircraft operations.
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— If the number of operations with manned VTOL-capable aircraft is considerable (high
traffic density scenario), the risk will increase significantly and relying solely on the ‘see
and avoid’ safety barrier will most likely not be sufficient. In such case, mitigating
measures should be put in place to achieve the initial acceptable air risk level (‘Area 1’ of
Figure 7), and the use of predetermined VFR routes for manned VTOL-capable aircraft
might allow to deconflict strategically manned VTOL-capable aircraft from ‘other manned
aircraft’. Clear information/publication of these predetermined VFR routes for manned
VTOL-capable aircraft should be provided to other airspace users that operate in this
operational environment.

— If the number of operations with manned VTOL-capable aircraft becomes excessive in a
relatively small volume of airspace / dense operation environment (excessive traffic
density scenario), the risk cannot be mitigated to achieve the initial risk level (‘Area 2’ of
Figure 7), despite the mitigating measures put in place (e.g. predetermined VFR routes,
information to other airspace users). In such case, the reclassification or redesign of the
airspace should be decided locally as it is done for typical manned aircraft operations in
case of new operations / higher-density traffic.

Regarding the severity of the harmful effects associated to in-flight collision, it will be very
similar to a collision where one of the aircraft involved is a helicopter carrying passengers. The
essential aspect to control from a safety point of view is the collision with a large commercial
aircraft landing/taking off at an aerodrome in the vicinity of vertiports or VTOL-capable aircraft
routes which might lead to a higher severity (e.g. more than 50 passengers involved). In terms
of mitigating measures, the strategic deconfliction based on predetermined VFR routes for
operations with VTOL-capable aircraft is an important element but is not sufficient, and the
main mitigating measure is with the tools associated to protect the aerodrome traffic (ATZ,
RMZ, TMZ, FIZ) where such large commercial aircraft may sometimes operate at an aerodrome
located in Class G.

When considering the above mitigating measures / elements in urban and in non-urban
environment, which are relative to the strategic barrier (predetermined routes) and collision-
avoidance barrier (‘see and avoid’), and considering that the increased level of manned VTOL-
capable aircraft traffic is managed (not reaching the ‘breaking point’ of Figure 7), the safety
criteria SAC-OPE#1 should be met. In addition, other manned aircraft shall be informed about
the VTOL-capable aircraft traffic through information / publication / VFR charting.

Risk of in-flight collision between manned VTOL-capable aircraft and UAS in OPE#1

The reference scenario is important for assessing the new air risk. Indeed, the current traffic
density of UAS at such low level is essential to determine the level of air risk, and is likely to
increase if manned VTOL-capable aircraft traffic increases. In a similar way to the risk of collision
between manned VTOL-capable aircraft and other manned aircraft, three cases apply:

— If the number of operations with manned VTOL-capable operations in this environment
is low (low traffic density scenario), the ‘see and avoid’ principle for the UAS ‘specific’
category operations through the appropriate application of Article 11 of Implementing
Regulation (EU) 2019/947 (specific operational risk assessment — SORA — process)
should be sufficient. Furthermore, it is assumed that the ‘see and avoid’ principle to be
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applied by the ‘open’ category operators should also be sufficient. It should be noted that
the ‘see and avoid’ performance of manned VTOL-capable aircraft will be very limited
considering the size of UAS.

— If the number of operations with manned VTOL-capable aircraft in this environment is
considerable (high traffic density scenario), additional mitigating measures are needed
like the strategic mitigation based on predetermined VFR routes for operations with
VTOL-capable aircraft. Furthermore, clear information/publication of these
predetermined VFR routes for operations with VTOL-capable aircraft should be provided
to UAS operators/pilots that conduct flights in this operational environment and
considered in their operational risk assessment.

— If the number of operations with manned VTOL-capable aircraft becomes excessive, the
risk cannot be mitigated to achieve the initial acceptable air risk level (‘Area 2’ of Figure
7) despite the mitigating measures put in place (excessive traffic density scenario). In such
case, the reclassification or redesign of the airspace or ‘no-drone zones’ should be
decided locally.

In this impact assessment, it is assumed that UAS operations will be conducted in a manner
intending to avoid any collision with manned aircraft — either ‘other manned aircraft’ or
‘manned VTOL-capable aircraft’; therefore, the probability of a collision will be similar
regardless of the type of manned aircraft. This is also supported by the appropriate application
of the SORA process and its associated ‘Standard Scenario’ and ‘Predefined Risk Assessment’
for the ‘specific’ category and the ‘see and avoid’ principle to be applied by operators in the
‘open’ category.

Regarding the severity of the harmful effects associated to a collision, it will be very similar to a
collision where one of the aircraft involved is a helicopter carrying passengers.

The limitation of the SORA effectiveness, when assessing the air risk in a given operational
environment, is relative to the operator-centric view that does not provide comprehensive
knowledge of other traffic (existing and forecast). This aspect should be considered for the
determination of the overall safety level.

When considering the above mitigation, which is relative to the appropriate application of the
UAS SORA process, the safety criteria SAC-OPE#1 should be met if the traffic density of UAS
operations remains low. In addition, the UAS operator/remote pilot shall be informed about the
VTOL-capable aircraft traffic through aeronautical information/publication.

Risk of in-flight collision between manned VTOL-capable aircraft in OPE#1

There is no reference scenario because operations with manned VTOL-capable aircraft are new.
However, the higher risk of encounter between manned VTOL-capable aircraft due to higher
concentration of aircraft in some areas (of economic interest) should be considered.

The foreseeable cases are as follows:

— If the number of operations with manned VTOL-capable aircraft in this environment is
sufficiently small (low traffic density scenario), the current ‘see and avoid’ mitigation is
considered sufficient.
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If the number of operations with manned VTOL-capable aircraft in this environment is
considerable (high traffic density scenario), additional mitigating measures would be
needed if the ‘one at a time’ principle is not retained like the strategic mitigation based
on predetermined VFR routes for VTOL-capable aircraft which are conflict free (no
crossing, no head on, no overtaking) and tactical mitigation supporting a safe traffic flow
on these predetermined routes (organisation of the traffic). Obviously, the ‘see and
avoid’ collision-avoidance barrier will remain the last safety barrier.

If the number of operations with manned VTOL-capable aircraft becomes excessive, the
risk cannot be mitigated to achieve the initial acceptable air risk level (‘Area 2’ of Figure
7) despite the mitigating measures put in place (excessive traffic density scenario). In such
case, the reclassification or redesign of the airspace and procedures should be decided
locally.

In addition to the above high-level analysis, the air risk should be analysed for the different
phases of flight (en route, take-off, and landing) and, therefore, should be based on the traffic

density on predetermined routes and at vertiports.

One of the safety barriers at strategic level which might be used is the ‘one at a time’ principle
which will eliminate/limit the risk of in-flight collision between manned VTOL-capable aircraft.
However, it is recognised that such limitation might significantly impact on the business model

of such operations.

If the ‘one at a time’ principle is not implemented, then strategic and tactical barriers should be

put in place to mitigate the risk of in-flight collision:

* *
* ok

An agency of the European Union

for the strategic barrier: predetermined VFR VTOL routes should be established to
prevent conflicting situations (e.g. crossing, head-on or overtaking situation) as shown in
Figure 10. For that proposal, an efficient strategy would be to establish longitudinal
spacing rules between VTOL-capable aircraft on one-way routes (e.g. 3-km spacing or 2-
min spacing and subject to landing pad availability at the vertiport). In addition, lateral
spacing between one-way routes to prevent two-way route structure should be
considered. The need for a supporting navigation system on board VTOL-capable aircraft
(e.g. GNSS) to adhere more accurately to the predetermined route in addition to the pilot
VFR navigation in sight of the ground should be analysed. However, this is not the purpose
of this impact assessment to assess in more detail the best strategic mitigation in terms

of predetermined route structure.
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Figure 10 — Predetermined VFR routes for operations with VTOL-capable aircraft
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The level of these routes should be assessed carefully in such environment because if the
routes are defined at very low level, the air risk will be lower (less manned aircraft), but the
ground risk will be higher (obstacles), and if the route is defined at higher level, the air risk
increases (more aircraft) but the ground risk is reduced. This is the air—ground risk interaction
principle illustrated in Figure 11, which should allow to agree on a compromise on the best
choice in terms of level definition for such operations with manned VTOL-capable aircraft in
this operational environment.

Figure 11 — Interaction between air risk and ground risk in VFR routes for operations with
VTOL-capable aircraft
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—  for the tactical barrier: early detection of any potential conflicting traffic by the pilot of
the VTOL-capable aircraft is important when traffic density increases, in particular when

the strategic mitigating measures are not sufficiently efficient. For that purpose, it is
recommended that all manned VTOL-capable aircraft be equipped with a validated
electronic conspicuity device (ECD) allowing each aircraft to identify any potential conflict
in advance and facilitate the visual acquisition of the conflicting aircraft (‘enhanced see
and avoid’ principle). The interoperability of the ECDs used would be key, as well as the
existence of procedures to make sure that ECDs are properly set and the information they
provide is properly used by pilots. This tactical barrier could be managed by the pilot
(assisted by a system or not) or fully automated but under the monitoring of the pilot.

— for the collision-avoidance barrier: it is assumed that the ‘see and avoid’ barrier

performance will be the same compared to other manned aircraft considering a similar
aircraft manoeuvrability to avoid collisions. A requirement for a collision-avoidance
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system (ACAS, DAA) to reinforce this barrier is not proposed in this impact assessment
considering the type of operation (VFR and low level).

The risk of collision at/near vertiports also needs to be assessed carefully. At vertiports, there
will be a ‘concentration’ of manned VTOL-capable aircraft and, therefore, the risk of collision
will increase as it is the case for current VFR operations in the aerodrome circuit. There is a need
for a traffic management function at the vertiport to identify, e.g., whether the landing site is
available for landing, whether there are no two or more VTOL-capable aircraft intending to land
at the same time, or whether there is no conflict between VTOL-capable aircraft taking off and
landing.

A kind of vertiport information zone (VIZ) similar to the FIZ managed by a third party (ANSP or
other entity) might be implemented or at least, due to the fact that these operations are
conducted in VFR, a procedure and air-to-air communication between manned VTOL-capable
aircraft should be available to coordinate their flights to/from vertiports. An effective time slot
allocation system for managing the traffic and landing pad might be needed. It seems necessary
to have more information on the way a vertiport traffic will be managed before determining
whether the risk is sufficiently mitigated. There is a clear link between availability of landing
pads at vertiports and the management of the circuit/approach, and even the frequency of
flights allowed on predetermined routes.

When considering the above mitigating measures / elements which are relative to the strategic
barrier (‘one at a time’ principle or a more capacity-oriented solution with a predetermined
route structure with proper organisation of the traffic), tactical barrier (traffic management if
the ‘one at a time’ principle does not apply) and collision-avoidance barrier (‘see and avoid’,
assisted when needed), the safety criteria SAC-OPE#1 should be met. However, traffic
management at vertiports is still unknown and will necessitate a more in-depth analysis once
the concept is described in more detail.

4.1.3.2.3.2.2 Air risk analysis in uncontrolled airspace with U-space (OPE#2)

The safety criterion as regards uncontrolled airspace with U-space (OPE#2) is proposed to be the
following (identical to that for SAC-OPE#1):

SAC-OPE#2: The probability of in-flight collision or near-collision between a VFR manned VTOL-
capable aircraft with other airspace users in uncontrolled airspace without U-space shall not be
greater than a collision between a VFR helicopter (carried under an AOC) with other airspace users in
uncontrolled airspace.

The air risk in this operational environment is illustrated in Figure 12, and the barrier model remains

the generic model in
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Figure 8.

Figure 12 — Air risk in OPE#2
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The first outcome of this analysis is an increase in the risk in this uncontrolled airspace because
operations with innovative, manned VTOL-capable aircraft are conducted along with a higher number
of UAS that operate in it (associated to U-space implementation); therefore, there is a need to mitigate
the risk in order to meet the safety criteria of SAC-OPE#2.

The three types of air risk are as follows:

(i)

(ii)
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Risk of in-flight collision between manned VTOL-capable aircraft and other manned aircraft
operated in OPE#2

Same as for OPE#1 since in U-space environment, manned VTOL-capable aircraft are treated as
manned aircraft. In addition, once U-space is implemented, manned VTOL-capable aircraft and
other manned aircraft that operate in this environment are supposed to be equipped with
electronic conspicuity devices (ECDs) but nothing indicates that it would be efficient/sufficient
to help avoid collisions (due to, e.g., lack of procedures, interoperability issues, etc.).

Risk of in-flight collision between manned VTOL-capable aircraft and UAS in OPE#2

There is no reference scenario for a comparison with current manned aircraft because U-space
is not yet deployed and the concept not yet described in detail, but three cases should be
considered:

— If the number of operations with manned VTOL-capable aircraft in this environment is
small (low traffic density scenario), the ‘see and avoid’ principle from U-space airspace
through the appropriate application of Delegated Regulation (EU) 2021/664 should be
sufficient. It should be noted that the ‘see and avoid’ performance of manned VTOL-
capable aircraft will be very limited considering the size of the UAS.

— If the number of operations with manned VTOL-capable aircraft in this environment is
considerable (high traffic density scenario), additional mitigating measures would be
needed like the strategic mitigation based on predetermined VFR routes for VTOL-
capable aircraft. Furthermore, clear information /publication of these predetermined
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VFR routes for operations with manned VTOL-capable aircraft should be provided to U-
space service providers.

— If the number of operations with manned VTOL-capable aircraft becomes excessive
(excessive traffic density scenario), the risk cannot be mitigated by U-space and/or by
other mitigating measures to achieve the initial acceptable air risk level (‘Area 2’ of
Figure 7). In such case, the reclassification/redesign of the airspace should be decided
locally.

It is assumed that, in accordance with Article 11 of Delegated Regulation (EU) 2021/664%,
manned VTOL-capable aircraft which will enter a U-space airspace will be deconflicted from
UAS. For that purpose, manned VTOL-capable aircraft will have to be equipped with an
electronic conspicuity device (ECD) as required by point SERA.6005% of Implementing
Regulation (EU) 2021/666%.

UAS operations in U-space airspace supported by U-space services will be conducted to prevent
any collision with manned aircraft, either ‘other manned aircraft’ or ‘manned VTOL-capable
aircraft’, provided they are electronically conspicuous; therefore, the probability of a collision
will be similar regardless of the type of manned aircraft.

In this uncontrolled airspace it is highly recommended to implement the predetermined VFR
VTOL route structure (see Figure 10) in U-space with a possibility to protect the VTOL route and
associated traffic by geo-awareness services. Indeed, if the density of manned VTOL-capable
aircraft traffic and UAS traffic is high, the residual risk associated to one or more UAS which do
not deconflict efficiently from manned VTOL-capable aircraft will not be negligible.

Regarding the severity of the harmful effects associated to a collision, it will be very similar to a
collision where one of the aircraft involved is a helicopter carrying passengers.

When considering the above mitigation, which is relative to the appropriate application of the
U-space Regulation, and if U-space services support such mitigation in a performant way, the
safety criteria SAC-OPS#2 should be met. This conclusion holds true only if the deconfliction
mechanism established by the U-space Regulation proves to work highly reliably and efficiently
— which is still to be demonstrated.

(i) Risk of in-flight collision between manned VTOL-capable aircraft in OPE#2
Same as for OPE#1.
4.1.3.2.3.2.3 Airrisk analysis in controlled airspace without U-space (OPE#3)

The safety criterion as regards controlled airspace without U-space (OPE#3) is proposed to be the
following:
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Commission Implementing Regulation (EU) 2021/664 of 22 April 2021 on a regulatory framework for the U-space (OJ L
139, 23.4.2021, p. 161).

Manned aircraft operating in airspace designated by the competent authority as U-space airspace, and not provided with
an air traffic control service by the ANSP, shall continuously make themselves electronically conspicuous to the U-space
service providers.

Commission Implementing Regulation (EU) 2021/666 of 22 April 2021 amending Regulation (EU) No 923/2012 as regards
requirements for manned aviation operating in U-space airspace (OJ L 139, 23.4.2021, p. 187).
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SAC-OPE#3: The probability of in-flight collision or near-collision between a VFR manned VTOL-
capable aircraft with other airspace users in controlled airspace without U-space shall not be greater
than a collision between a VFR helicopter operation (conducted under an AOC) with other airspace
users in controlled airspace.

‘Other airspace users’ are all other manned aircraft (helicopters, fixed-wing aircraft, State aircraft,
general aviation, balloons, commercial air traffic, gliders, paramotors, sailplanes, etc.) and UAS.

In this operational environment, air traffic control (ATC) service is provided in accordance with point
SERA.6001 (classification of airspaces) for airspace classes B, C, D or E. It should be noted that all VFR
flights must be in radio contact with ATC except for Class E where continuous air—ground voice
communication is only required for IFR flights (except if RMZ with Class E).

The current level of safety in terms of air risk in such operational environment can be found in the
reports mentioned in the footnote 80, and the safety level in such operational environment is
acceptable thanks to the provision of ATS in such airspace, except for Class E. Indeed, in Class E, IFR—
VFR deconfliction is still an issue with a significant number of IFR-VFR collisions or near-collisions in
this environment. Some proposals relative to the implementation of radio mandatory zones (RMZ)
and transponder mandatory zones (TMZ) in such airspace have been put forward to reduce the risk
associated to unknown VFR traffic.

The air risk in this operational environment is illustrated in Figure 13 while the barrier model remains
the one with the generic safety barriers presented in
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Figure 8.

Figure 13 — Air risk in OPE#3
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The most relevant airspace classes for operations with manned VTOL-capable aircraft in controlled
airspace are Class D (control traffic region (CTR) and possibly terminal manoeuvring area (TMA)) and
Class C (TMA).

Despite the fact that Class E is used for airspace between usually 2 500 ft AGL and FL 100, it is
considered in this impact assessment that operations with manned VTOL-capable aircraft might be
conducted in this airspace class.

The analysis of the three types of air risk yields the following considerations:

(i)
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Risk of in-flight collision between manned VTOL-capable aircraft and other manned aircraft
operated in OPE#3

Airspace Class Cand D

The reference scenario is important for assessing the new risk. Indeed, the current traffic
density in this controlled environment at such low level is key to assess the impact of these new
operations in terms of risk.

If the number of operations with manned VTOL-capable aircraft in this operational
environment is small (low traffic density scenario), the risk will not increase significantly
and will be capped by ensuring that ATC handles properly the additional manned VTOL-
capable aircraft traffic.

If the number of operations with manned VTOL-capable aircraft is considerable (high
traffic density scenario), the risk will increase significantly, and ATC might start having
difficulties in handling safely the additional traffic. In such case, mitigating measures
should be put in place to achieve the initial acceptable air risk level (‘Area 1’ of Figure 7).
One possibility is the use of predetermined VFR routes for VTOL-capable aircraft for
uncontrolled airspace which will deconflict strategically manned VTOL-capable aircraft
from ‘other manned aircraft’.
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— If the number of operations with manned VTOL-capable aircraft becomes excessive
(excessive traffic density scenario), the risk cannot be mitigated to achieve the initial
acceptable risk level (‘Area 2’ of Figure 7). In such case, the reclassification or redesign of
the airspace should be decided locally, e.g. by creating a Class G corridor specific to
operations with manned VTOL-capable aircraft.

In this controlled airspace, it is assumed that ATC does not manage the vertiport traffic and a
dedicated vertiport traffic management system is put in place by a third party.

The same level of ATC service will be provided to manned VTOL-capable aircraft compared to
other VFR operations (helicopter, general aviation, etc.); therefore, the risk of in-flight collision
will be equivalent to the reference scenario provided that ATC is able to handle safely the
increase in traffic.

Air traffic controllers (ATCOs) should be aware of any limitations associated to manned VTOL-
capable aircraft, in particular in terms of performance limitations, if any.

The non-interference of operations between existing runways/helipads and new vertiports is
not specifically addressed in this impact assessment. It is assumed that there is no interference
between current operations with manned aircraft and operations with manned VTOL-capable
aircraft (proper design and location of landing sites, sufficient distance between vertiport(s) and
existing runways/helipads even if they are all located within the same controlled traffic region
(CTR)). Specific VFR VTOL route corridors might be the best solution with smart
segregation/strategic deconfliction from other traffic.

Regarding the severity of the harmful effects associated to a collision in such airspace, it will be
very similar to a collision where one of the aircraft involved is a helicopter carrying passengers.

To summarise, in airspace Class D (and C), and when considering the ATC and pilot mitigating
measures which are relative to the strategic barrier (predetermined VFR routes for VTOL-
capable aircraft), tactical barrier (ATC clearance needed), and collision-avoidance barrier (‘see
and avoid’), the safety criteria SAC-OPE#3 should be met.

An equivalent level of safety could be achieved for airspace Class D (and C) if ATC is able to
provide the same level of service despite the fact that operations with innovative, manned
VTOL-capable aircraft are conducted in such airspace. However, there is a limit in terms of
additional traffic which could be allowed in a CTR or in a TMA/sector to satisfy this safety
criterion (notion of ‘breaking point’ in Figure 7).

— Airspace Class E

This point is only applicable provided that operations with manned VTOL-capable aircraft would
be conducted in airspace Class E.

In airspace Class E, and considering the well-known issue of the VFR—IFR deconfliction in such
airspace, the increase in VFR flights associated to operations with manned VTOL-capable
aircraft will increase mathematically the risk of in-flight collision.

— If the number of operations with manned VTOL-capable aircraft in this environment is
small (low traffic density scenario), the risk will not increase significantly and will be
capped by ensuring that the ‘see and avoid’ safety barrier is as efficient as for ‘other
manned aircraft’ operations.
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(ii)

— If the number of operations with manned VTOL-capable aircraft is considerable (high
traffic density scenario), the risk will increase significantly and relying solely on the ‘see
and avoid’ safety barrier and the traffic information provided by ATC to all airspace users
(as far as practicably possible) will most likely not be sufficient. In such case, and because
operations with manned VTOL-capable aircraft will be regular with a high traffic density,
then RMZ/TMZ might be needed with the use of predetermined VFR VTOL route
networks to deconflict traffic more easily. The mandatory radio contact (RMZ) and the
surveillance requirement® (TMZ) for manned VTOL-capable aircraft will prevent from
having high density ‘unknown VFR traffic’ operating in airspace Class E.

— If the number of operations with manned VTOL-capable aircraft becomes excessive in a
relatively small volume of airspace / dense operational environment (excessive traffic
density scenario), the risk cannot be mitigated to achieve the initial acceptable air risk
level (‘Area 2’ of Figure 7). In such case, the reclassification or redesign of the airspace
should be decided locally as it is done for conventional manned aircraft operations when
new operations are introduced and traffic becomes heavier.

Regarding the severity of the harmful effects associated to a collision in this airspace, it will be
very similar to a collision where one of the aircraft involved is a helicopter carrying passengers.

In airspace Class E, and when considering the existing ATC services provided (provision of air
traffic information, as far as practicable) and pilot (‘see and avoid’) mitigating measures and
with a high number of operations with manned VTOL-capable aircraft, the risk of in-flight
collision will increase and reinforcing barrier(s) will be most likely needed. One possibility is to
reinforce the strategic barrier (predetermined VFR routes for VTOL-capable aircraft) and tactical
barrier by mandating radio contact (RMZ) and surveillance equipment (TMZ) for manned VTOL-
capable aircraft in order to meet the safety criteria of SAC-OPE#3.

Risk of in-flight collision between manned VTOL-capable aircraft and UAS in OPE#3

This reference scenario is important to assess the new risk. The current UAS traffic density in
CTR Class D is very low and it is assumed that it will remain low in the future (without U-space),
and it is expected that competent authorities will implement a system to approve UAS
operations in controlled airspace. It is likely that UAS operations in controlled airspace may be
limited (close to aerodromes, ATC authorisation required, forbidden to the ‘open’ category,
geographical zones, etc.).

It is also assumed that airspace Class C/D (CTR-TMA) and E (> 2 500 ft AGL) are not considered
appropriate for UAS operations in the absence of a ‘detect and avoid’ system.

The risk will, therefore, remain the same when manned VTOL-capable aircraft are operated.
It is assumed that through the SORA process, UAS operations will be conducted to prevent any
collision with manned aircraft regardless of the type of manned aircraft (‘other manned aircraft’
or ‘manned VTOL-capable aircraft’); therefore, the probability of a collision will be similar
irrespective of the type of manned aircraft.

8 This requirement refers to an interoperable E-conspicuity device supported with procedures fully acceptable by the air
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traffic service provider.
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The limitation of the SORA effectiveness when assessing the air risk in a given environment is
relative to the operator-centric view that does not provide a comprehensive knowledge of the
other traffic (existing and forecast).

Regarding the severity of the harmful effects associated to a collision, it will be very similar to a
collision where one of the aircraft involved is a helicopter carrying passengers.

When considering the above mitigation, which is relative to the appropriate application of the
UAS SORA process and the ATC unit authorisation of UAS operations in controlled airspace, the
safety criteria SAC-OPS#3 should be met. In addition, UAS operators should be informed about
VTOL operations on predetermined routes by the aeronautical information service (AlS)
(publication to airspace users).

Risk of in-flight collision between manned VTOL-capable aircraft in OPE#3

There is no reference scenario because operations with manned VTOL-capable aircraft are new
in this class of airspace. However, the higher risk of encounter between manned VTOL-capable
aircraft due to higher concentration of aircraft in some areas (of economic interest) needs to be
considered.

The following three cases are to be considered:

— If the number of operations with manned VTOL-capable aircraft in this environment is
sufficiently small (low traffic density scenario), ATC could handle easily this additional
manned VTOL-capable aircraft traffic in Class C/D. In Class E, a possible increase of
‘unknown’ VFR traffic due to these additional operations might degrade the situation but
it is assumed that the ‘see and avoid’ safety barrier would still be sufficient.

— If the number of operations with manned VTOL-capable aircraft in this environment is
important (high traffic density scenario), ATC might start to have difficulty to handle
safely the additional traffic. In such case, mitigating measures should be put in place to
reach the initial acceptable air risk level (‘Area 1’ of Figure 7). Such mitigating measures
should be relative to strategic and tactical mitigating measures. For strategic mitigating
measures, predetermined VFR routes for VTOL-capable aircraft should be designed to
prevent the conflict between manned VTOL-capable aircraft based on routes which are
conflict free (no crossing, no head on, no overtaking) and tactical mitigation supporting a
safe traffic flow on these predetermined routes with appropriate organisation of the
traffic (either associated with procedure at strategic level or by ATC action at tactical
level). Obviously, the collision avoidance barrier (‘see and avoid’) will remain the last
safety barrier. In addition, for airspace Class E to prevent having additional ‘unknown VFR’
traffic on these routes, RMZ/TMZ should be implemented.

— If the number of operations with manned VTOL-capable aircraft would become excessive
(excessive traffic density scenario), the risk cannot be mitigated to reach the initial
acceptable air risk level (‘Area 1’ of Figure 7). In such case, the reclassification or redesign
of the airspace should be decided locally.

The air risk should be analysed during the different phases of flight (en route, take-off, and
landing) and, therefore, should be based on the traffic density of manned VTOL-capable aircraft
en route and during landing/take-off at vertiports.
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The strategic mitigation applicable to uncontrolled airspace in terms of predetermined VFR
routes for VTOL-capable aircraft is fully applicable to controlled airspace (Class C/D/E) when the
traffic density of manned VTOL-capable aircraft becomes high.

It is assumed that most of the operations with manned VTOL-capable aircraft will be conducted
in CTR Class D, and vertiports may be also part of this airspace class. It means that the ATC (if
controlling the flight) will manage the VTOL flights like any other VFR flights in CTR Class D
including landing/take-off phases. The ATC will decide whether dedicated mitigating measures
should be implemented for an acceptable level of safety, in particular for the management of
traffic at vertiports.

The air traffic management at/near the vertiport should be analysed in more depth but
information is missing. Appropriate considerations should be made on the need for a control
tower, even a remote one, the responsible actors in the control of departure/landing of manned
VTOL-capable aircraft, and the use of procedures and phraseology.

When considering ATC and pilot mitigating measures which are relative to the strategic barrier
(predetermined VFR routes for VTOL-capable aircraft with appropriate organisation of the
traffic), tactical barrier (ATC clearance needed) and collision avoidance barrier (‘see and avoid’),
the safety criteria of SAC-OPS#3 should be met.

However, the management of traffic at vertiports is still an unknown case and will necessitate
a more in-depth analysis when the concept of operations will be known in more detail.
In addition, if manned VTOL-capable aircraft are allowed to operate at vertiports, RMZ/TMZ
should be implemented in airspace Class E to prevent having additional ‘unknown VFR’ traffic
in this airspace class.

4.1.3.2.3.2.4 Air risk analysis in controlled airspace with U-space (OPE#4)

The safety criterion as regards controlled airspace with U-space (OPE#4) is proposed to be the
following (identical to that for SAC-OPE#3):

SAC-OPE#4: The probability of in-flight collision or near-collision between a VFR operation with
manned VTOL-capable aircraft with other airspace users in controlled airspace without U-space shall
not be greater than a collision between a VFR helicopter operation (performed under an AOC) with
other airspace users in controlled airspace.

The air risk in this operational environment is illustrated in Figure 14 and the barrier model remains

the generic model in
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Figure 8.

Figure 14 — Air risk in OPE#4
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The analysis of the three types of air risk yields the following considerations:

(i)

(ii)
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Risk of in-flight collision between manned VTOL-capable aircraft and other manned aircraft
operated in OPE#4

Same as for OPE#3.

Risk of in-flight collision between manned VTOL-capable aircraft and UAS in OPE#4

There is no reference scenario for a comparison with current manned aircraft because U-space
is not yet deployed, and the concept is not yet described in detail.

The main mitigating measure to prevent in-flight collision between manned aircraft (including
VTOL-capable aircraft) and UAS is the dynamic airspace reconfiguration. Dynamic airspace
reconfiguration means the temporary modification of U-space airspace in order to
accommodate short-term changes in manned traffic demand by adjusting the geographical
limits of that U-space airspace. The objective of this strategic mitigation is to make sure that
manned aircraft which are provided with ATC services and UAS remain segregated.

Dynamic airspace reconfiguration is defined in Article 4 of Delegated Regulation (EU) 2021/664,
and for the ATC part in point ATS.TR.237 of Implementing Regulation (EU) 2021/666.

Regarding the severity of the harmful effects associated to a collision, it will be very similar to a
collision where one of the aircraft involved is a helicopter carrying passengers.

When considering the dynamic airspace reconfiguration mitigation and the appropriate and
efficient application of the U-space and ATS Regulations, the safety criteria SAC-OPS#4 should
be met. However, dynamic airspace reconfiguration is a brand new concept and there is a high
level of uncertainty around it at this stage about its detailed implementation.

Risk of in-flight collision between manned VTOL-capable aircraft in OPE#4
Same as for OPE#3.
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4.1.3.2.3.3 Impact analysis associated to the novelty of the operation

The purpose of this section is to analyse the potential impact of the main novelties of operations with
manned VTOL-capable aircraft on the nature of the mitigating measures.

When compared to the reference scenario including VFR helicopter operations, the main novelties
are:

— new types of aircraft with novel technologies and novel performance;
— operations in urban areas / congested areas with high traffic density;

— operations to/from vertiports with high traffic density.

4.1.3.2.3.3.1 New types of aircraft with novel technologies and novel performance

This analysis should determine whether the risk of in-flight collision could be impacted by this change
when comparing it with VFR helicopter operations.

(i) Safe operations in normal conditions
The following assumptions are considered:

— the aircraft is certified and maintained in accordance with the initial and continued
airworthiness regulations applicable to this new type of aircraft;

— the pilot is qualified and trained for this type of aircraft, and respects any operational
limitations as defined during the air operation approval;

— the VMC minima should be adequate for manned VTOL-capable aircraft; contrary to
helicopters, all certified manned VTOL-capable aircraft may not always be able to fly at
low speed or to hover long enough to fly safely with reduced visibility down to 800 m,
and additionally the traffic density is likely to be much higher than what was the general
case with helicopter operations in the past; subsequently, it has been decided to
recommend that flight visibilities for manned VTOL-capable aircraft could be reduced to
not less than 1 500 m;

— there is no limitation associated to the type of aircraft which might lead to the
inappropriate application of the rules of the air;

— the type of aircraft and the pilot are able to adhere to predetermined VFR routes (if any)
with an acceptable level of accuracy;

— the manned VTOL-capable aircraft uses at least pressure altitude obtained from
barometric readings;

— the aircraft is equipped with the appropriate communications, navigation and
surveillance (CNS) system as specified by the State and/or aeronautical information
publication (AIP) (in controlled airspace and in U-space);

— the manned VTOL-capable aircraft could be handled by ATC in a similar way like a VFR
helicopter operation, and that the performance of the VTOL-capable aircraft is not
detrimental to the ATC deconfliction strategy.

Based on the above assumptions, the risk of collision due to new types of aircraft with novel
technology/performance is considered acceptable.
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Safe operations in abnormal conditions

The possible abnormal conditions which might increase the risk of in-flight collision and which
have been identified so far are as follows (non-exhaustive list):

— weather conditions (strong wind) leading to impact on the strategic mitigation (head
wind impacting speed/endurance) or segregation from other traffic flow (crosswind
leading to lateral drift from the predetermined route);

— interference/jamming/hacking (if C2 link is still used, even if this is a manned VTOL-
capable aircraft) leading to aircraft deviation from the route;

— loss of C2 link and its potential impact on navigation (loss of C2 link user data (nice-to-
have) and loss of C2 link control data (must-have) to be evaluated on a case-by-case basis
(e.g. availability information on vertiport for landing or meteorological information);

— others like turbulence, icing, effect of low temperature on batteries, heavy rain, lightning.

The main mitigating measure when encountering such abnormal conditions is under the pilot’s
responsibility. The pilot will first detect the problem (e.g. deviation from the predetermined
VTOL route should be possible because in day VFR and, therefore, in sight of the ground) and
then the pilot will apply a contingency procedure in order to prevent conflict with another
aircraft (manual take-over with disengagement of automation if impacted by the abnormal
condition). A landing as soon as possible to an alternate destination aerodrome is generally a
good mitigating measure also to reduce the exposure to the air risk — but also to reduce the
risk of pressure on the pilot to reach the destination aerodrome on time should not be ignored
(well-known risk in certain types of operations).

Considering these abnormal conditions (which are not exhaustive), the operator of manned
VTOL-capable aircraft should define appropriate contingency procedures and the pilot should
be trained to apply these procedures when encountering such abnormal conditions.

Safe operations with faulted conditions

The main operational hazard, which may be caused by system failure or pilot error, is a conflict
with other manned aircraft or with UAS. It is assumed that the design of predetermined VFR
routes is validated before the start of operations in order to check that operations with VTOL-
capable aircraft on these routes do not lead to systematic conflicts (route design errors are
corrected before operation).

For that purpose, the following assumptions are considered:

— any failure of the aircraft which could increase the risk of in-flight collision is addressed
by the airworthiness approval;

— any pilot error which could increase the risk of in-flight collision is reduced by the
appropriate flight crew licensing and training;

— the reliability of ATS and U-space services is commensurate to the risk of in-flight
collision; with regard to this, operations with manned VTOL-capable aircraft are not
different from operations with manned aircraft; however, the Ilevel of
certification/approval of U-space services and their associated systems may not be
a priori the same as for ATS services (e.g. poor reliability, integrity, etc.).
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4.1.3.2.3.3.2 Operations in urban areas / congested areas with high traffic density

This analysis should determine whether the risk of in-flight collision could be impacted by this change
when comparing it with VFR helicopter operations.

The use of VFR VTOL predetermined routes for deconflicting traffic more efficiently in urban areas and
the support of navigation systems like GNSS to adhere to these routes might have a detrimental effect
(side effect) on safety. In such case, the pilot would be tempted to conduct pseudo-IFR operations
with the risk of inadvertent entry into instrument meteorological conditions (IMC) which constitutes
an important cause of accident for current VFR operations. Appropriate flight crew training will be
essential to mitigate this possible side effect.

Several mitigating measures which will be necessary for satisfying the applicable safety criteria
(predetermined VFR routes with appropriate organisation of the traffic, spacing between routes,
spacing on the route, availability of landing pads at vertiports, etc.) have already been identified in
Section 4.1.3.2.3.2.

It is necessary that appropriate VFR VTOL-capable aircraft charts (route, visual landing, visual
departure) be specifically developed for pilots to facilitate the navigation in such ‘hostile’
environment. It is also necessary to request radio navigation assistance for pilots in such congested
urban environments to adhere more easily to predetermined VFR routes for VTOL-capable aircraft
(e.g. RNP xx).

4.1.3.2.3.3.3 Operations to/from a vertiport with high traffic density

This analysis should determine whether the risk of in-flight collision could be impacted by this change
when comparing it with VFR helicopter operations. However, vertiport operations cannot be
compared with aerodrome/heliport operations because both the vertiport design and the operational
concept are not considered sufficiently mature/known at this stage.

Several mitigating measures which may be necessary to satisfy the applicable safety criteria have been
identified in Section 4.1.3.2.3.2:

— for uncontrolled airspace, an ATZ/RMZ/TMZ/FIZ-equivalent service might be necessary;

— for controlled airspace, a service equivalent to that of a control tower (or at least AFIS type)
should be provided to the vertiport.

No specific points are considered for normal and faulted conditions.

For abnormal conditions (like unplanned closure of a vertiport), the main mitigating measure will be
for the pilot to land at an alternate destination aerodrome within the range of the operation with
manned VTOL-capable aircraft. This is an essential aspect to be considered when conducting such
operations.
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4.1.3.2.3.4 Conclusions of the air safety risk analysis

This safety impact assessment, focusing on air safety risks and considering operations with manned
VTOL-capable aircraft in urban areas, has shown that such operations could be conducted safely if
several mitigating measures are put in place and the traffic density is not excessive.

Four operational scenarios have been assessed and a safety criterion has been defined for each
scenario based on the probability of in-flight collision (or near-collision) involving at least one manned
VTOL-capable aircraft, based on a level of safety equivalent to that of current VFR helicopter
operations performed under an AOC (CAT) in a similar operational environment, and based on an
initial level of safety which should be maintained irrespective of the increase in traffic.

For each of these scenarios, a risk assessment has been conducted considering a reference scenario
based on VFR helicopter operations in urban areas. Three densities (low, high, and excessive) for
operations with manned VTOL-capable aircraft have been considered, and mitigating measures
(strategic, tactical, or collision avoidance) have been identified to meet the safety criteria, whenever
practicable.

The mitigating measures are not exhaustive nor comprehensive; they are only indicative and may be
complemented by other measures.

Furthermore, due to a lack of information about vertiport operations and traffic management in the
vicinity of vertiports, the increased risk of collision in such environments is obviously relevant and
constitutes an area that must be carefully monitored in any of the analysed operational scenarios.

4.1.4. Who is affected

This regulatory activity will have an impact on the following stakeholders:
— Manufactures of UAS and VTOL-capable aircraft

— Manufacturers (especially small to medium-sized enterprises) might be impacted by the
additional technical requirements introduced into the regulatory framework, associated
with excessive costs for their implementation.

— Operators of UAS and innovative VTOL-capable aircraft

— Aircraft operators may be put at a disadvantage due to the technical limitations imposed
not only at design level, but also at operational level, as well as on the training
requirements for flight crews.

— Competent authorities

—  Competent authorities would need to deal with the demands and expectations that come
along with the growing UAS and VTOL-capable aircraft sector: develop regulations,
organise licensing and oversight, check declarations and authorisations, issue certificates,
address registration issues, set up training for operators and continuing airworthiness
organisations, and train their staff. In addition, competent authorities would need to
enforce public policies with regard to safety, privacy, and security matters.
The competent authorities concerned are at local, national, and EU level (EASA).

— Pilots and pilot training organisations
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— New pilot licences and training requirements, also based on previous pilot experience,
will have to be developed to cater for the specificities of the innovative design of VTOL-
capable aircraft, including their level of automation.

Maintenance organisations and continuing airworthiness management organisations

— Organisations and personnel involved in the continuing airworthiness of UAS may need
to deal with additional or different requirements due to the novel architecture of such
products and operations different than conventional aviation.

Other airspace users (manned and unmanned aircraft)

— There is a need to establish the conditions for manned and unmanned aircraft to safely
operate in controlled and uncontrolled airspace where also U-space services may be
provided, and to complement the existing ATM environment of conventional manned
aviation to keep all aircraft that operate in airspace safe.

Providers of air traffic management/air navigation services (ATM/ANS) and other ATM network
functions

— With the establishment of the U-space airspace, the associated U-space services will have
to ensure that both manned and unmanned traffic is managed safely to enable
operations with UAS and VTOL-capable aircraft in complex environments.

Aerodrome operators

— It is likely that VTOL-capable aircraft will operate not only at aerodromes, by possibly
reusing existing helicopter infrastructures, but also at vertiports that may or may not be
located at or near existing aerodromes.

The general public

— All EU citizens impacted by the risks posed by operations with UAS and manned VTOL-
capable aircraft, either as clients of the services or as people on ground. Operations with
UAS and manned VTOL-capable aircraft support innovative services with a high potential
for welfare and new jobs; however, they may pose risks to safety, security, and privacy.

4.1.5. How could the issue evolve

Legacy and newly established manufacturing companies are in the phase of developing UAS and

manned VTOL-capable aircraft to be used in new operational concepts in order to enable the

deployment of IAM in its full potential. The lack of regulatory initiative in the domains of:

initial airworthiness,
continuing airworthiness,
air operations,

flight crew licencing, and

air traffic management

may severely compromise the achievement of the necessary level of safety of operations with UAS

and manned VTOL-capable aircraft. Technical and operational requirements established on the level

of Member States may cause market fragmentation and force European manufacturers and operators
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to bear the increased costs for the implementation of those requirements by subtracting resources to
research and development, hence losing in global competitiveness.

Operations would be performed with different levels of safety in different Member States, and this
may give an economic edge to those Member States where requirements would be less restrictive.
At the same time, operators may also have to bear the additional administrative burden to manage
authorisations in different Member States.

Flight crews may not be able to develop and acquire an adequate set of skills and competences for
the piloting of innovative, manned VTOL-capable aircraft, which would prevent the onset of specific
occurrences.

The growing number of UAS and of innovative, manned VTOL-capable aircraft will create a hazard to
air traffic if not addressed through appropriate mitigating measures to ensure the integration of both
manned and unmanned aviation in controlled and uncontrolled airspace.

European citizens may also be exposed to unregulated excessive noise and emissions levels with an
impact on their health and well-being. An impact on wildlife and the potential landscape pollution is
also foreseeable in case no regulatory action is taken in the environmental domain.

As operations with manned VTOL-capable aircraft will be enabled by the digitalisation of the
associated services (customer experience, e.g. booking and check-in, maintenance status, flight plan
management, airspace usage, etc.), the regulatory framework should provide for the protection
against cybersecurity risks.

The EASA mandate established by Regulation (EU) 2018/1139 includes the responsibility to regulate
the airworthiness and to establish the operational requirements for UAS and manned VTOL-capable
aircraft, while allowing Member States, under very few circumstances, to grant specific derogations
to the design, production, maintenance and operations of such aircraft. Such provisions shall enable
the establishment of a single, harmonised regulatory framework across Europe, while avoiding
regulatory fragmentation.

4.2. Introduction to the options

The proposed amendments included in Chapter 3 tackle the key issues described in Section 4.1 and
contribute to achieving the objectives described in Section 2.2.

The following table summarises with examples the link between issues and solutions.

The draft regulatory proposals introduce additional elements that will help addresses the issues
identified in Section 4.1. The specific proposed amendments shall be considered as additional
contributors towards the mitigation of the identified risks in connection with existing requirements
contained in other regulatory material, technical specifications, and guidance material already issued
by EASA.
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Issue How it is tackled in this proposal Additional risk-mitigation
contributors established through
other EASA initiatives
Inadequate protection Definition  of the initial RMT.0727 Alignment of Part

against ground safety
risk (accidents/incidents
involving persons on the
ground or sensitive

areas)

airworthiness processes leading
to the
unmanned aircraft system or

certification of the

the command unit (refer to
Sections 2.3.1.3 and 2.3.3)

Definition of the continuing
airworthiness standards
applicable to the maintenance
of UAS and to maintenance
organisations (refer to Section

2.3.2)

Definition of the requirements
applicable to operations with
and operators of manned VTOL-
capable aircraft (refer to
Sections 2.3.4.2 and 2.3.4.4)

Definition of the criteria for the
availability of appropriately
licensed flight
manned VTOL-
capable aircraft (refer to Section

2.3.5)

qualified and
crews for

Definition of the criteria for the
establishment of predefined
routes or areas/corridors for
operations with manned VTOL-
capable aircraft (refer to Section

2.3.6)

21 with Regulation (EU)
2018/1139

RMT.0731 New air mobility

RMT.0729 Regular update of
Regulations (EU) 2019/945 &
2019/947

RMT.0730 Regular update of
the AMC & GM to Regulations
(EU) 2019/945 & 2019/947

RMT.0230 Subtask B U-space

RMT.0573 Fuel/energy
planning and management

RMT.0255 Review of Part-66
RMT.0544 Review of Part-147
EASA Special Condition VTOL

EASA Special Condition Light
UAS

EASA DOA Review Item 2021-
01

Prototype Technical
Specifications for Vertiports
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Issue How it is tackled in this proposal Additional risk-mitigation
contributors established through
other EASA initiatives
Inadequate protection Definition of the requirements RMT.0230 Subtask B U-space

against air safety risk (in-
flight collision risk, air
proximity, accidents and
incidents with manned
and unmanned aircraft)

applicable to operations with
and operators of manned VTOL-
capable aircraft (refer to
Sections 2.3.4.2 and 2.3.4.4)

Definition of the criteria for the
establishment
routes or areas/corridors for

of predefined

operations with manned VTOL-
capable aircraft (refer to Section
2.3.6)

RMT.0573 Fuel/energy
planning and management

Guidelines for the
management of drone
incidents at airports

Inadequate
against aviation security

protection

risk (incidents due to
harmful actions)

Definition of the requirements
applicable to operations with
and operators of manned VTOL-
capable aircraft (refer to
Sections 2.3.4.2 and 2.3.4.4)

RMT.0720 Management of
information security risks

Guidelines for the
management of drone
incidents at airports

RMT.0648 Update of the
existing CSs to include
cybersecurity requirements for
products

Prototype Technical
Specifications for Vertiports

Lack of a harmonised
regulatory framework in
Europe

Definition of a harmonised set
of rules at European level
addressing safety and security

risks

Poor adoption of the use
cases by EU citizens in
the domain of UAM

Definition of a harmonised set
of rules at European level
addressing safety and security

risks

For the proposals mentioned above, there is no need to define options and their respective analyses
have been identified: indeed, these proposals refer to elements where the potential solution is

commonly accepted and no alternative feasible options could be identified.
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Nevertheless for the elements listed below, this document includes an analysis of the potential
options and the respective impacts in two different regulatory domains:

continuing airworthiness: importance of definition of the level of requirement proportionality
(e.g. considering the lighter and simpler principles of Part-ML and Part-CAO), including the
responsibility for managing the airworthiness and maintaining the UAS, and whether or not a
maintenance licence would apply in this case;

air operations: importance of definition of a regulatory framework for the use of VTOL-capable
aircraft in emergency medical services (VEMS); importance of the definition of operations with
VTOL-capable aircraft in the ‘certified’ category to make (or not) a distinction between the
commercial and non-commercial purpose of the flight.

For the two domains analysed above, the standard ‘No policy change’ ‘Option 0’ is discarded as
rulemaking is the only way forward to address the issues.

4.3.

Analysis of the proposed solutions and their impacts

4.3.1. Options for the continuing airworthiness of UAS subject to certification and operated in

the ‘specific’ category

4.3.1.1 Description of the options

The options identified for this specific domain are listed in the below table. A more detailed
description is provided right after the table.

Table 10 — Selected policy options

Option | Short title Description
No
1 New delegated act for the CAW of UAS:

Develop specific annexes for the CAW of UAS subject to certification
which are operated in the ‘specific’ category on the principles of Part-ML
and Part-CAO of Regulation (EU) No 1321/2014

(future, specific annexes will then be developed for UAS operated in the
‘certified’ category)

New delegated act for the CAW of UAS:

Develop the same set of requirements for both the ‘specific’ category
(high risk) and the ‘certified’ category

Option 1: This option offers a set of requirements that are proportionate to that particular type of
operations using the lighter and simpler principles of Part-ML and Part-CAQ (initially developed for
manned GA aircraft) as a starting basis. In this respect, the responsibility for managing the
airworthiness and maintaining the UAS may be given to a single organisation, not requiring an SMS.
This option is also characterised by the absence of maintenance licensing, whereby certifying staff
would be subject to organisation requirements on qualification and competency assessment.
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Option 2: This option offers a unique CAW framework for both UAS operated in the ‘certified’ category
and UAS subject to certification which are operated in the ‘specific’ category. This includes various
organisation approvals (continuing airworthiness management, maintenance), with higher technical
and organisational standards established on the basis of Part-M, Part-CAMO and Part-145 (of
Regulation (EU) No 1321/2014), and with SMS requirements. This option also establishes a
maintenance licensing system as well as maintenance training organisation (on the basis of Part-66
and Part-147).

Discarded option: ‘No policy change’ (rules remain unchanged and risks as outlined in the issue
analysis). This option is not retained because Article 40 of Delegated Regulation (EU) 2019/945
stipulates that certified UAS operated in high risk of the ‘specific’ category shall apply the CAW
provisions of Commission Regulation (EU) No 1321/2014, which is not adapted to UAS. Besides,
Regulation (EU) 2018/1139 requires the establishment of a delegated act on UAS maintenance.

Therefore, this option is not further analysed in the next paragraph.

4.3.1.2 Analysis of the impacts of the options

4.3.1.2.1 Safety impacts

Option 1 allows the UAS ‘specific’ category to benefit from alleviations similar to those used in manned
general aviation with Part-ML and Part-CAO (e.g. no maintenance programme approval by the
competent authority). Besides, Option 1 actually contains also certain safety benefits, such as clarity
for the stakeholders of the ‘specific’ category (which may not be familiar with traditional CAW
provisions), hence facilitating the understanding and implementation of the respective regulations
and rules and, as a consequence, enabling to achieve an adequate level of safety.

Option 2 represents the highest possible safety standard in CAW developed in manned aviation for
complex motor-powered aircraft and aircraft used by licensed air carriers. This option implies that the
operator is approved or contracts a continuing airworthiness management organisation (CAMO) and
an approved maintenance organisation, two types of organisations with stringent and rigorous
organisational requirements (including management of safety risks with SMS), and subject to high
technical standards (Part-M). This option also establishes a maintenance licensing system as well as
approved maintenance training organisations to ensure a high level of qualification for certifying staff
that release maintenance.

The absence of maintenance licence in Option 1 (contrary to Option 2) is mitigated by the fact that
maintenance will always be performed and released by an organisation that will be required to
implement a company authorisation scheme, a system which is used already for component
maintenance and approved production organisations. Provisions for independent certifying staff or
pilot-owners are not proposed with Option 1.

Therefore, overall, both options ensure similar positive safety impacts.

4.3.1.2.2 Social impacts

Option 1: This option does not include a licensing system, but the maintenance organisation must
establish a robust qualification system, ensuring that the affected personnel receive adequate and
appropriate training. The absence of mutual recognition of licensing systems is mitigated by requiring
the organisation to provide personnel that leave the organisation with a copy of their personnel
records. This would help personnel collect evidence of their background and experience upon leaving
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the maintenance organisation to work at another maintenance organisation. Besides, in manned
aviation, maintenance licence holders may offer their services as independent certifying staff to
perform maintenance on aircraft used in non-commercial operations. However, operations with UAS
subject to certification which are operated in the ‘specific’ category are mainly foreseen to be
conducted in commercial operations; therefore, the absence of a maintenance licence would have a
limited negative effect in this regard.

In general, Option 1 also provides for a facilitated understanding and implementation of the provision.

Option 2: This option includes a licensing system for the maintenance of UAS, which provides for
simpler authorisation processes and the free movement of persons between organisations within the
EU since it is mutually recognised by all Member States. This licensing system also allows private
individuals that hold such licence to act as independent certifying staff for non-commercial operations.
However, it can also be argued that in the context of maintenance of UAS for which there is currently
no regulatory framework, establishing a new licensing system could represent a barrier to personnel
that have already the necessary background and experience in this field but do not hold a licence.

Overall, Option 1 is considered to have social impacts similar to those of Option 2.

4.3.1.2.3 Economic impacts

Option 1: This option is proportionate for SMEs, allowing a single and less complex organisation to
manage all CAW aspects of the UAS, including the performance of airworthiness reviews and the issue
of the ARC, with reduced competent autority involvement (e.g. UAS maintenance programme
approved by the Part-CAO.UAS organisation, and not by the competent authority). This should reduce
the cost of owning an UAS in this category.

Option 2: This option will incur additional costs for obtaining a maintenance licence. The ownership
cost of an UAS will increase with the contracting of two approved organisations with higher technical
and organisational standards (Part-CAMO and Part-145), and closer involvement of the competent
authority (e.g. approval of the maintenance programme). Besides, the implementation of SMS by
organisations involved in the CAW of UAS would incur additional costs related to, for instance,
implementing and maintaining a safety risk management process.

Overall, compared to Option 2 which is considered disproportionate for this category of UAS,
Option 1 is considered to have a much higher positive economic impact.

4.3.1.3 Comparison of the options

Option 1 is the preferred option. It does not include the potential costs for a maintenance licence,
thus avoiding potential limitations for personnel that already have the appropriate background and
experience in this field but do not hold a maintenance licence. It also offers an organisation approval
with all necessary CAW privileges (Part-CAO.UAS organisations). From a safety point of view,
Option 1 is considered to have overall similar impacts as Option 2. All in all, Option 1 is considered to
contribute to the establishment of safe and proportionate CAW provisions for UAS subject to
certification and are operated in the ‘specific’ category.
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4.3.2. Options for manned VTOL-capable aircraft

4.3.2.1 Development of a regulatory framework for the operation of manned VTOL-capable
aircraft

For the Air Operations domain, it has been concluded that manned VTOL-capable aircraft shall be
regulated on the basis of specifically developed implementing acts. This solution provides for the
development of a dedicated annex (i.e. Annex IX (Part-lAM)) to Commission Regulation (EU)
No 965/2012 to address flight operations with manned VTOL-capable aircraft and adaptations to some
of its annexes (i.e. Annex | (Definitions), Annex Il (Part-ARO), Annex Il (Part-ORO) and Annex V (Part-
SPA).

4.3.2.1.1 VTOL-capable aircraft employed in emergency medical services (VEMS)

Due to the operational flexibility of VTOL-capable aircraft, EASA had to tackle the issue of how to
address emergency medical services operations and how to handle those operations compared to
existing HEMS operations.

Before illustrating the preferred options, the following options were discarded:

— Option ‘In case of emergency medical services use the flexibility provisions of Article 71 of
Regulation (EU) 2018/1139 to deviate from the existing Implementing Regulations for flight
operations with aeroplanes and helicopters, depending on whether the VTOL design is closer to
an aeroplane or a helicopter’.

This option has been discarded due to the following reasons:

— each VTOL design may be unique and may combine features from aeroplanes and
helicopters: considering the increase in production and use of VTOL-capable aircraft,
dealing with each particular design to establish specific areas where deviation is needed
would be unjustifiable in terms of effort and time;

— regulating piece by piece would require the screening of all relevant, domain-specific
requirements (such as AIR OPS, IAW/CAW, SERA, FCL) every time an individual exemption
is considered; this is also unjustifiable in terms of effort and time;

— the specific risks for IAM operations, mainly in congested areas, cannot be mitigated.

— Option ‘Development of a stand-alone regulation on operations with VTOL-capable aircraft,
including requirements for operators and authorities’.

This option was discarded due to the following reasons:

— the need to repeat all same requirements on operators and authorities that exist today
for operations with aeroplanes and helicopters;

— the necessity to apply two different regulations for the same VTOL-capable aircraft when
certified for both manned and unmanned operations.

Therefore, the selected solution includes the development of a regulatory framework for the use of
VTOL-capable aircraft in emergency medical services (VEMS). The use of VTOL-capable aircraft as
emergency doctor transport is expected to have a variety of positive effects on our society. This was
demonstrated by a representative study on the attitude of the population towards the use of air taxis
in airspace over urban areas. In this study, more than 65 % of the respondents were in favour of the
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use of air taxis for medical emergencies (Dannenberger et al., 2020 p. 15). In addition, the use of VTOL-
capable multicopters® in EMS can serve as an incubator for further possible applications of this
technology. States/regions can benefit from such novel technologies, especially when considering the
reduced cost to ensure EMS operations when compared to the cost required for EMS with helicopters.

For the purpose of VEMS, EASA has decided to take into account the results of the ADAC Feasibility
Study®, which assessed the potential use of VTOL-capable multicopters for EMS to be feasible under
certain conditions.

The operation of a VTOL-capable aircraft with two pilots has been excluded, as only two seats (pilot
plus passenger) are available in most VTOL designs. As the long-term intention of the manufacturers
of VTOL-capable aircraft is to perform autonomous flights, VTOL-capable aircraft are not designed for
operation with two pilots. Therefore, only single-pilot operation (with the support of an emergency
doctor trained as technical crew) is possible and should be considered. The emergency doctor must
be the pilot’s ‘second pair of eyes’ when it comes to take-off and landing at unknown sites, possibly
under the most adverse weather or visibility conditions. This requires training and checking as is today
the case for HEMS technical crew members. Where the training of medical doctors as technical crew
in HEMS is allowed by national law in the field of emergency medical services, the cost of the training
is considered relatively low because it will be provided in a systematic way. In countries where medical
doctors cannot be employed as technical crew, a technical crew member, in addition to the pilot-in-
command and the medical doctor, will still be needed on board. This increased payload will in turn
limit the range of the flight and flight endurance because VTOL-capable aircraft have limited capacity.
Also, the cost of VEMS will be higher, compared to countries where the role of the technical crew is
fulfilled by the medical doctor.

VTOL-capable aircraft used in EMS operations are likely to gain full public acceptance due to expected
lower levels of pollution (emissions and noise) and the improvements in emergency medical care.

These operations (i.e. VEMS) would not entirely substitute current EMS operations. Indeed, these are
to be considered as complementary, e.g. the VEMS would bring quickly on the accident scene the
emergency doctor to treat and stabilise the patient while the HEMS/ground-based vehicle would bring
further the patient to the appropriate location.

Remark: Autonomous, unmanned VTOL-capable aircraft deployment options are not considered for
the time being, as in the field of rescue services (part of EMS) these cannot be considered realistic in
the medium term due to the strict requirement with regard to flying skills in unknown terrain or
landing at uncharted landing sites.

4.3.2.1.2 Certification of non-commercial operators of manned VTOL-capable aircraft

Today, operators of non-commercial operations (e.g. corporate flights, private flights) with manned
non-complex aeroplanes and helicopters, where passengers or cargo may be carried on board or
specialised services may be provided, are not subject to operator certification (i.e. issue of an air
operator certificate (AOC)).

85 ‘Multicopter’ is a term not adopted by EASA, but used in the referenced study.

8 ADAC Luftrettung Feasibility Study on the application potential of multicopters as emergency doctor shuttles — Result
report. Munich, Germany, 14 October 2020 Project (https://luftrettung.adac.de/volocopter/).
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As a consequence, operations conducted in similar conditions (e.g. in urban environment) may be
subject to different operational requirements depending on their nature (commercial versus non-
commercial operations).

Before taking a decision on the final proposed solution, the following options were considered yet
discarded. Even though both discarded options would not include some negative economic
considerations for operators and MS authorities as in the solution proposed, the safety considerations
led to discard them.

— No certificate (non-commercial operators shall not be required to have an AOC): non-
commercial operators of VTOL-capable aircraft in manned configuration would not have an
AOQC. It is expected that this could lead to a decrease in terms of safety, in particular in urban
areas.

— Special authorisation (non-commercial operators shall have a special authorisation to operate
instead of an AOC): the process for granting an authorisation requires fewer checks compared
to an AOC, and the safety oversight performed by the competent authority is less thorough.

Instead, the preferred option for the regulation of manned VTOL-capable aircraft will make no
distinction between the commercial and non-commercial purpose of the flight.

An operator that conducts non-commercial operations with manned VTOL-capable aircraft will be
required to undergo a certification procedure before starting operations. This is because the novel
VTOL designs that can be operated in manned (initially) as well as in unmanned configuration are
being associated to ‘certified’ category operations with UAS¥ and that the ‘certified’ category
requires, among others, operator certification.

As a result, similar operations (non-commercial, manned aircraft) conducted under similar conditions
may happen to be treated in a different way.

Although no safety recommendations have been addressed to EASA so far, considering the potential
growth of operations with VTOL-capable aircraft, including for non-commercial purposes, and the
potential high safety and security risks posed by such operations to third parties on the ground,
especially in urban environments, an aircraft operator certificate (AOC) also for non-commercial
operations is deemed necessary.

The main reasons why no distinction is made between commercial and non-commercial operations
with manned VTOL-capable aircraft, including for the purpose of air operator certification (AOC), are
as follows:

— in the next 5 to 10 years, the number of commercial and non-commercial applicants altogether,
which intend to operate manned VTOL-capable aircraft, is expected to be low;

— the issue of AOCs to these applicants is not likely to impose a significant burden on competent
authorities in terms of working hours and human resources;

— passenger operations with VTOL-capable aircraft will be a variant of today’s CAT and NCC
operations; this means that current flight operations inspector training will be sufficient to cover
new types of operations;

87 The ‘certified’ category operation is defined in Article 6 of Commission Implementing Regulation (EU) 2019/947 and in
Article 40 of Commission Delegated Regulation (EU) 2019/945.
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the AOC process for passenger operations with VTOL-capable aircraft is expected to be similar
to or even less complicated than the AOC process for passenger operations with helicopters;
the first operations with VTOL-capable aircraft will be manned, VFR, by day — which
significantly simplifies the certification requirements.

This proposed solution is expected to offer the following:

4.4.

positive safety considerations considering the thorough checks in the AOC issue process;
operator effort to demonstrate compliance in order to obtain the AOC;

MS competent authorities might face costs related to additional personnel required to be hired
and trained to issue AOCs to non-commercial operators and perform oversight; however, these
costs are not expected to be high considering the low number of non-commercial operations
with VTOL-capable aircraft expected to be conducted in the short/medium term; therefore,
these activities might be performed partially by current personnel.

Conclusions

Further to the analysis in Section 4.3, an overview of the impacts of the proposed solutions is
presented in the following table. It provides the highlights of the impacts of the preferred solution (or
of the sole assessed solution in case where other options were discarded) for each domain analysed

and assessed.

Affected regulatory domain

Assessment of the preferred option

CAW: Specific annexes for the CAW of UAS
subject to certification and operated in the
‘specific’ category on the basis of the principles of
Part-ML and Part-CAO

No potential additional costs for a maintenance

avoiding potential limitations for
that already gained the

appropriate experience in this field but do not

licence,

personnel have

hold a licence.

It also offers an organisation approval with all

necessary CAW privileges (Part-CAO.UAS

organisations).

It provides for safe and proportionate CAW
provisions for UAS subject to certification and
operated in the ‘specific’ category.

**

*

*

* *
* ok
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4. Impact assessment (IA)

Affected regulatory domain Assessment of the preferred option

AIR OPS: VEMS would bring quickly on the accident scene
the emergency doctor to treat and stabilise the
patient. Manned VTOL-capable aircraft in EMS
are likely to gain full public acceptance due to

Use of manned VTOL-capable aircraft in
emergency medical services (VEMS)

expected lower societal benefits and lower
levels of pollution (noise and emissions).

Air operator certificate (AOC):

Certification of non-commercial operators of | 1) Positive safety considerations considering the
manned VTOL-capable aircraft thorough checks in the AOC issue process.

2) Administrative effort for operators to
demonstrate compliance in order to obtain the
AOC.

3) EU MS competent authorities might face costs
related to additional personnel required to be
hired and trained to issue AOCs to non-
commercial operators and perform oversight.
However, these costs are not expected to be
high considering the low number of non-
commercial operations with VTOL-capable
aircraft expected to be conducted in the
short/medium term; therefore, these activities
might be performed partially by current
personnel.

FCL: Only pilots that already hold a licence for

New requirements to allow existing CPL(A) and conventional aircraft could be involved in

CPL(H) holders to add VTOL-capable aircraft
type ratings to their licences

manned VTOL-capable aircraft operations, with
no possibility for ab initio pilot training in VTOL-
capable aircraft. However, in any case, only
experienced pilots shall fly VTOL-capable aircraft
during the initial phase of their operation.
Experience gained during this phase will
contribute to the development of a robust and
comprehensive flight crew licensing framework
for manned VTOL-capable aircraft with a future
NPA in the context of RMT.0230.
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4. Impact assessment (IA)

Affected regulatory domain Assessment of the preferred option

ATM: The establishment of predefined routes would
Predefined routes allow to systematically avoid flying over areas
and buildings that, for any reason, require noise

protection.

Furthermore, the possibility to avoid flying over
‘sensible’ places and the assurance of
deconflicting paths thanks to predefined routes
would help gain greater public acceptance.

However, the system of predefined routes might
impose limitations on some types of operations.
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5. Proposed actions to support implementation

5. Proposed actions to support implementation

— Publication of AMC and GM applicable to new/amended regulations

— Focused communication for Advisory Body meeting(s) (MAB/SAB)

— Clarifications via electronic communication tools between EASA and NAAs (EUSurvey or other)
— Detailed explanations/clarifications on the EASA website

— Dedicated thematic workshop/session

— Combination of the above-mentioned means

S, TE.RPR0O.00034-011 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
ok o} Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 293 of 295

* *
* o

An agency of the European Union



European Union Aviation Safety Agency NPA 2022-06

6. References
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7. Quality of the NPA

7. Quality of the NPA

To continuously improve the quality of its documents, EASA welcomes your feedback on the quality
of this NPA with regard to the following aspects:

7.1. The regulatory proposal is of technically good/high quality

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.2. The textis clear, readable and understandable

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.3. The regulatory proposal is well justified

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.4. The regulatory proposal is fit for purpose (capable of achieving the objectives set)

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.5. The impact assessment (lA), as well as its qualitative and quantitative data, is of
high quality

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.6. The regulatory proposal applies the ‘better regulation’ principles!!!

[Please choose one of the options below and place it as a comment in CRT; if you disagree or strongly disagree,
please provide a brief justification.]
Fully agree / Agree / Neutral / Disagree / Strongly disagree

7.7. Any other comments on the quality of this NPA (please specify)

Note: Your comments on this Section will be considered for internal quality assurance and
management purposes only and will not be published in the related CRD.

W For information and guidance, see:

— https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-
how en

— https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-
how/better-regulation-guidelines-and-toolbox_en

— https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-
how/better-regulation-guidelines-and-toolbox/better-regulation-toolbox _en
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