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EXECUTIVE SUMMARY

The objective of this Notice of Proposed Amendment (NPA) is to maintain a high level of safety for unmanned
aircraft system (UAS) operations in the ‘open’ and ‘specific’ categories.

This NPA proposes to amend some of the existing, and introduce new, acceptable means of compliance (AMC)
and guidance material (GM) to Regulation (EU) 2019/947 on the rules and procedures for the operation of UASs,
as follows:

— new AMC and GM for the definition of ‘geographical zones’;
— revised forms for the application and issue of operational authorisations in the ‘specific’ category;

— new AMC defining the procedure to be applied by UAS operators and the competent authorities for cross-
border operations, including the related forms;

— new AMC and GM for the standard scenarios (STSs);

—  new AMC to comply with the mitigations requirements and meet the operational safety objectives (0SOs)
that are defined in the specific operations risk assessment (SORA);

— new AMC that provide the syllabus for training modules for remote pilots that operate in the ‘specific’
category; and

— revision of the AMC following feedback received from national aviation authorities (NAAs) and UAS
operators.

In particular, the AMC and GM for the geographical zones are the outcome of the UAS Geographical Zones Task
Force (TF) which was established based on the input of the MAB providing procedures and guidelines for Member
States (MSs) to create zones in order to protect areas where the safety, security or privacy risk is higher.

Both the amended and the new AMC and GM are expected to maintain safety as regards UAS operations in the
‘open’ and ‘specific’ categories, and increase the harmonisation of UAS operations across the European Union by
providing a consistent and correct interpretation of the regulatory material.

Domain: UAS
Related rules: AMC and GM to Regulation (EU) 2019/947 (‘UAS Regulation’) and to Part-UAS thereof

Affected stakeholders:  UAS operators (private and commercial); competent authorities; EASA; remote pilots; UAS
manufacturers; other airspace users (manned aircraft); general public

Driver: Safety Rulemaking group: No
Impact assessment: No Rulemaking Procedure: Standard

EASA rulemaking process milestones

Start Consultation Decision
Terms of Notice of Proposed Certification Specifications,
Reference Amendment Acceptable Means of Compliance,

Guidance Material
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1. About this NPA

1.1. How this NPA was developed

The European Union Aviation Safety Agency (EASA) developed this Notice of Proposed Amendment
(NPA) in line with Regulation (EU) 2018/1139? (the ‘Basic Regulation’) and the Rulemaking Procedure?.
Rulemaking task (RMT).0730 is included in the European Plan for Aviation Safety (EPAS) 2021—-2025.
The scope and timescales of this RMT were defined in the related Terms of Reference®.

This NPA proposes to amend some of the existing acceptable means of compliance (AMC) and
guidance material (GM) to Regulation (EU) 2019/947 (the ‘UAS Regulation’)* and to the Annex (Part-
UAS) thereto, and to introduce new AMC and GM.

EASA developed most of the proposed amendments and some of the new AMC and GM based on the
feedback received from the EASA Member States (MSs) and stakeholders since the publication of
Decision 2019/021/R>, which amended the AMC and GM to the UAS Regulation and to Part-UAS
thereof.

EASA developed the AMC and GM to Articles 15 and 19 of the UAS Regulation based on the input of
the UAS Geographical Zones Task Force. This Task Force was created to timely develop this regulatory
material to facilitate the harmonised implementation of Article 15 on ‘operational conditions for UAS
geographical zones’. The Task Force is composed of nominated members from the Member States’
Advisory Body Strategy Group (MAB SG), EUROCONTROL and the European Defence Agency (EDA),
and is chaired by EASA.

EASA developed new AMC and GM for standard scenarios STS-01 and STS-02 (which were introduced
with Regulation (EU) 2020/639°) based on:

— the comments submitted during the consultation on these STSs; and
— the feedback received after their publication.

The NPA is hereby submitted to all interested parties for consultation in accordance with Article 115
of the Basic Regulation, and Articles 6(3), 7 and 8 of the Rulemaking Procedure.

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 18-2015 of 15 December 2015 replacing Decision 01/2012 concerning the procedure to be applied
by EASA for the issuing of opinions, certification specifications and guidance material (http://www.easa.europa.eu/the-
agency/management-board/decisions/easa-mb-decision-18-2015-rulemaking-procedure).

3 https://www.easa.europa.eu/document-library/terms-of-reference-and-group-compositions/tor-rmt0730

4 Commission Implementing Regulation (EU) 2019/947 of 24 May 2019 on the rules and procedures for the operation of
unmanned aircraft (OJ L 152, 11.6.2019, p. 45) (https//eurexeuropa.eu/legatcontent/EN/TXT/2uri=CELEXY63A32019R0947&0ic=1621949683926).

5 https://www.easa.europa.eu/document-library/agency-decisions/ed-decision-2019021r

6 Commission Implementing Regulation (EU) 2020/639 of 12 May 2020 amending Implementing Regulation (EU) 2019/947
as regards standard scenarios for operations executed in or beyond the visual line of sight (OJ L 150, 13.5.2020, p. 1)
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0639&qid=1621954342701).
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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 15 September 2021.

1.3. The next steps

Following the public consultation, EASA will review all the comments received. Based on those
comments, EASA will issue a decision to amend the related AMC and GM to the UAS Regulation and
to Part-UAS thereof.

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®.

7 In case of technical problems, please send an email to crt@easa.europa.eu with a short description.
8  https://www.easa.europa.eu/document-library/comment-response-documents
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2. In summary — why and what

2. Insummary — why and what

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

Regulation (EU) 2019/947 (the ‘UAS Regulation’) lays down harmonised requirements for UAS
operations in the ‘open’ and ‘specific’ categories across the European Union to foster the development
of the EU unmanned aircraft system (UAS) market. The EASA Member States (MSs) are responsible
for enforcing that Regulation and for issuing authorisations for operations in the ‘specific’ category.
Annexes | and Il to Decision 2019/021/R included the first issues of acceptable means of compliance
(AMC) and guidance material (GM) for the implementation of the UAS Regulation, facilitating
regulatory harmonisation among the EASA MSs.

However, since the publication of those first issues of AMC and GM, the following developments have
taken place, which require to amend some AMC and GM and to introduce new ones:

— Feedback has been received by stakeholders on the forms for the application and issue of the
operational authorisation, requesting to update those forms published.

— Stakeholders requested the development of an AMC describing the approval process for cross-
border UAS operations, the application form and the form to be used by the competent
authority for confirmation that the operation may take place.

— Regulation (EU) 2020/639 introduced the first two standard scenarios (STSs), for which new
AMC and GM need to be developed.

— Two new AMC were introduced for the development of an emergency response plan (ERP) and
for the operational procedures with medium and high level of robustness.

— During the adoption process of the UAS Regulation, some EASA Committee members expressed
their concern regarding the impact of the implementation of Article 15 on ‘operational
conditions for UAS geographical zones’ and its relationship with the requirements of SERA, the
International Civil Aviation Organization (ICAO) Annex 2, as well as with the present
aeronautical information management / aeronautical information service (AIM/AIS) regulatory
system in the air traffic management / air navigation services (ATM/ANS) domain. Those
members requested that the data resolution that is needed for the publication of the UAS
geographical zones be clarified, as well as the common vertical reference system that is used
for data definition. They also requested to:

— have a harmonised data format;

— clarify the applicability of the existing standards of accuracy and quality of aeronautical
data; and

— clarify the contents of the common unique digital format® of the UAS geographical zones.

— EASA needs to develop new training modules to be used by UAS operators when defining the
competence of remote pilots that operate in the ‘specific’ category.

9 Asrequired by Article 15(3): ‘When [...] Member States define UAS geographical zones, for geo awareness purposes they
shall ensure that the information on the UAS geographical zones, including their period of validity, is made publicly
available in a common unique digital format.’
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2. In summary — why and what

— Based on the feedback received from the EASA MSs, some AMC and GM were improved, and
new ones introduced, to provide for a uniform interpretation and harmonised implementation
of the rules.

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 proposal
will contribute to achieving the overall objectives by addressing the issues described in Section 2.1.

The specific objectives of this proposal are to:
— support the harmonised implementation of the published STSs across the EASA MSs;

— enhance the harmonised application of the specific operations risk assessment (SORA) by
introducing appendices with AMC for certain SORA criteria;

— improve some of the AMC and GM and introduce new ones for a consistent and correct
interpretation and harmonised implementation of the rules;

— increase safety, efficiency, and harmonisation of the implementation of the UAS Regulation;
and

— foster the development of the EU UAS market.

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

Note to the reader: The presentation of the proposed amendments to the AMC and GM follows the
structure of the UAS Regulation.

2.3.1. AMC and GM to ‘Definitions’
Definition of ‘dangerous goods’

The content of AMC1 Article 2(11) ‘Definitions’ on the definition of ‘dangerous goods’ is deemed more
appropriate for GM: it clarifies that a blood sample is considered a ‘dangerous good’ depending on
whether it is unchecked, contaminated, or not. Thus, that AMC text is moved to GM1 to Article 2(11),
where also a reference was corrected. The AMC part on blood that contains or may contain infectious
substances is also moved to GM1 to Article 2(11) as it describes the boundary between the ‘specific’
and ‘certified’ categories.

The new content of AMC1 Article 2(11) ‘Definitions’ indicates that the definition and classification of
dangerous goods in the ICAO Technical Instructions for the Safe Transport of Dangerous Goods by Air
(ICAO Doc 9284) should be considered. In addition, a reference to Advisory Circular (AC) 102-37
(revision 0) that was recently published by ICAO is included in GM1 to Article 2(11) so that further
information on the definition provided in Article 2(11) can be obtained without having to purchase
ICAO Doc 9284.

Lastly, a new AMC to Article 5 is introduced to specify the conditions for the carriage of dangerous
goods by UASs that are operated in the ‘specific’ category.
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Definition of ‘uninvolved persons’

GM1 to Article 2(18) ‘Definitions’ is clarified to indicate that a person can be considered ‘involved’ in
a UAS operation if they:

— are not engaged in other activities;

— give their explicit consent to the UAS operator or to the remote pilot to being part of that
operation; and

— have received clear instructions and taken safety precautions.

The person should at any point in time be able to monitor the position of the unmanned aircraft (UA)
and to take action to avoid being hit in case of loss of control of the UA. In addition, some editorial
corrections were made in said GM.

Definition of ‘controlled ground area’, ‘operational volume’, and other related definitions

Following discussions with stakeholders on the draft STSs, GM1 Article 2(21), (28), (29), (31), (32), and
(33) ‘Definitions’ is introduced to clarify the relations between ‘flight geography’, ‘flight geography
area’, ‘contingency area’, ‘operational volume’, ‘ground risk buffer’, and ‘controlled ground area’.
These definitions are applicable to all UAS operations in the ‘specific’ category.

Definition of ‘airspace observer’

Appendix A to AMC2 Article 11 lists the responsibilities of the airspace observers (AOs). Since these
responsibilities are applicable every time AOs are employed and are not peculiar to predefined risk
assessments (PDRAs), that Appendix is deleted and GM is introduced to explain that the
responsibilities of the AOs are defined in point UAS.STS-02.050 of the UAS Regulation.

2.3.2. AMC to Article 11 — ‘Specific operations risk assessment (SORA)’

In March 2021, EASA published on its website the ‘Guidelines on Design verification of UAS operated
in the ‘specific’ category and classified in SAIL Il and IV’, Issue 1%°, According to this document, the
NAA may require the operator intending to conduct an operation in the medium risk of the ‘specific’
category to use a drone with a design verification report issued by EASA. Point 1.5 of the SORA has
been, therefore, updated to reflect the content of the guidelines.

According to point 2.5.3 (Step #9) of the SORA, a design and installation appraisal is required to verify
that no probable failure of the UAS or any external system that supports the operation may lead to
operations outside the operational volume, even when the adjacent areas do not contain assemblies
of people or airspace classified as air risk class (ARC)-d. This approach is not consistent with the level
of assurance that is required for similar low-risk situations, where a declaration of the UAS operator
or the UAS manufacturer is allowed. This point is, therefore, amended to allow the UAS manufacturer
to declare compliance with such requirement.

The list of PDRAs in Table 2 of GM1 to the SORA is slightly modified to reflect the extension of the
applicability of PDRA-G02 to restricted airspace. Moreover, it is clarified that the definition of
‘populated area’, as used throughout the AMC to the SORA, should be understood as the definition of

10 https://www.easa.europa.eu/sites/default/files/dfu/guidelines design verification uas medium_risk.pdf
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‘congested area’ in Regulation (EU) No 965/2012 (the ‘Air Operations Regulation’) and of ‘rural area’,
which are all the areas outside an airport environment.

Annexes B and E to AMC1 to Article 11 — ‘Specific operations risk assessment (SORA)’

Annexes B and E to AMC1 to the SORA are modified to specify which authority is responsible for the
verification. According to Regulation (EU) 1139/2018 (the ‘Basic Regulation’), the EASA MSs are
competent for assessing the operational and pilot competency requirements, while the EU, via EASA,
is competent for assessing the design requirements. Moreover, said Annexes now clarify the
possibility to use a designated entity that is allowed to issue certificates on behalf of the competent
authority.

In order to harmonise the criteria for the development of an ERP across the MSs, EASA introduces
AMC3 UAS.SPEC.030(3)(e), which addresses the main aspects of an ERP with a medium level of
robustness.

The scope of said AMC includes the protection of personnel involved in the operations, and not only
third parties.

In particular:

— The overall purpose of the ERP is harmonised with that indicated for non-complex operators in
the Air Operations Regulation!! and complemented with specific aspects included in the SORA;
and

— Some key aspects are based on guidance material on ERP, which was developed by the MSs’
competent authorities and recognised organisations. For example:

— the main aspects to be considered for an effective ERP are based on those indicated in
FOCA GM/INFO ‘Certification Leaflet Management System’'?;

— the minimum aspects to be addressed by procedures in the ERP are based on those
included in the section ‘Emergency response planning’ of the CAA UK safety management
system guidance for small, non-complex organisations??; and

— guidance for a number of aspects is provided in the European Helicopter Safety Team
(EHEST) Safety Management Toolkit for Non-Complex Operators*.

The validation of the ERP through tabletop exercises is not necessary if the UAS operator is a one-
person organisation and does not manage external personnel in an emergency response.

Annex C to AMC1 to Article 11 ‘STRATEGIC MITIGATION — COLLISION RISK ASSESSMENT’

The very low level threshold value that is used in points C.3.3, C.6.2, and C.6.3 of Annex C to the SORA
is up to 400 ft above ground level (AGL). This threshold value is different from the original one of 500 ft

11 point ORO.GEN.200(a) of Regulation (EU) No 965/2012.

12 https://www.bazl.admin.ch/dam/bazl/en/dokumente/Fachleute/flugoperationen/gm-
info/CL_MS.pdf.download.pdf/20150428 FOCA CL Management System PDF.pdf

13 CAP 1059 — Safety Management Systems: Guidance for small, non-complex organisations, UK CAA, June 2013
(http://publicapps.caa.co.uk/docs/33/CAP%201059%20SMS%20for%20small%20organisations%20(p).pdf).

14 EHEST Safety Management Toolkit for Non-Complex Operators — Emergency Response Plan — A Template for Industry,
EHEST, 2nd edition, October 2014 (https://www.easa.europa.eu/sites/default/files/dfu/EHEST-SMM-NC-Toolkit-v2-
2014.zip).
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AGL that is proposed in the Joint Authorities for Rulemaking on Unmanned Systems (JARUS) SORA.
The reason for introducing this change during the development of the ‘European SORA’ was to make
it consistent with the 120-m (400-ft) value, which is defined for the ‘open’ category. However, the
threshold value that is defined in Annex C to the SORA refers to the operational volume, whereas the
height value in the ‘open’ category refers to the flight geography and a risk buffer of 30 m was used.
Therefore, Annex C should refer to the maximum operational volume (i.e. height of 500 ft AGL) and
allow the operator to propose to the competent authority a risk buffer value appropriate for its
operation. For this reason, the original threshold of 500 ft should be used in Annex C.

Annex E to AMC1 to Article 11 (SORA) — OSOs #08, #11, #14, and #21

OSO #02 provides the requirements for manufacturers, encompassing design and production.
Considering the partition of competence between the MSs and the EU (through EASA) defined by the
Basic Regulation, the OSO has been split in two criteria separating those pertaining to production
(within the competence of the MSs) and those pertaining to design (within the competence of the
EU). For the high level of robustness, consistently with the approach to require a TC or a RTC issued
by EASA, the reference to Subpart G and J has been introduced for production and design
organisations respectively.

Q1 — Annex E to AMC1 to Article 11

Stakeholders are invited to express their opinion on the practicability of the requested measures to
address OSO #2, and to ensure the respective level of integrity for the production of UASs
manufactured in another Member State or in a third country (outside the EASA Member States).

0SOs #08, #11, #14, and #21 are related to operational procedures. One of the criteria for the
validation of procedures with a medium level of assurance is that ‘operational procedures are
validated against standards considered adequate by the competent authority and/or in accordance
with a means of compliance acceptable to that authority’.

Thus, to harmonise the criteria for the validation of procedures across the EASA MSs, EASA introduces
AMC2 UAS.SPEC.030(3)(e), which addresses the main aspects to be considered in operational
procedures with a medium or high level of robustness.

The SORA list of minimum aspects to be addressed by the operational procedures should be
supplemented with the more detailed aspects included in the operations manual (OM) template for
the ‘specific’ category (see AMC1 UAS.SPEC.030(3)(e)) and with corresponding guidance (see
GM1 UAS.SPEC.030(3)(e)).

The workload of the remote pilot and/or other personnel in charge of duties essential to the UAS
operation is a key criterion for evaluating the complexity of the operational procedures to be followed.
Therefore, the workload generated by such procedures is one of the main aspects to be proved during
the validation of the adequacy of the procedures, and a method for the workload evaluation should
be followed. To support this workload evaluation, the ‘Bedford Workload Scale’® is included in
AMC2 UAS.SPEC.030(3)(e) due to its wide use and simplicity. The Bedford Workload Scale is slightly
modified to adapt its use in the context of the procedures for UAS operations. The AMC supplements

15 https://ext.eurocontrol.int/ehp/?g=node/1643#:~:text=The%20Bedford%20Workload%20Scale%20is,reduction%20Re
hmann%2C%201995
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the guidance of GM1 UAS.SPEC.030(3)(e) with additional information and includes a simple flow
diagram for qualitative rating.

The criterion on the consideration of potential human error includes some simple conditions common
in guidance material on human factors.

AMC2 UAS.SPEC.030(3)(e) describes the validation process, including the main aspects to be
considered for the main steps — review of the procedures’ completeness, expert judgement of the
adequacy of the procedures, as well as proof of the adequacy of the procedures through tests,
simulations, or other methods and their recording. Regarding the use of dedicated flight tests,
acceptable means of compliance to be followed are included, based on the experience in the use of
such tests in some MSs® for proving the adequacy of the procedures in UAS operations.

The criteria for proving the adequacy of the subject OSOs include dedicated flight tests and
simulations. However, as a greater degree of flexibility is necessary, a third option is introduced to
allow for ‘any other means acceptable to the competent authority’. This need for greater flexibility
was voiced during the first EASA workshop on STSs in July 2019. The published PDRAs allow for such
flexibility. To ensure the adequate implementation of this option, the suitability of those alternative
means of compliance should be substantiated. In addition, such substantiation is expected to help
share the experience in the use of those alternative means of compliance for operational
authorisations in different EASA MSs, thus facilitating also their standardisation.

Lastly, criterion #1 (Procedure definition) of the subject OSOs includes the following note: ‘normal,
contingency and emergency procedures are compiled in an OM’. However, point UAS.SPEC.030(3) of
the UAS Regulation establishes that the application for an operational authorisation shall include an
OM when required by the risk and complexity of the operation. Thus, such OM may not be required
for all UAS operations under an operational authorisation. Consequently, said note is replaced by a
condition for the medium level of assurance, which indicates that ‘normal, contingency, and
emergency procedures are documented and compiled in an OM’. This means of compliance is
consistent with the requirement in the published STSs for UAS operators to develop an OM (STSs have
an associated specific assurance and integrity level (SAIL) Il, which requires a medium level of
robustness for the OSOs that are related to operational procedures).

AMC2, AMC3, AMC4, and AMC 5 to Article 11 — Predefined risk assessments (PDRAs)

The tables providing the PDRA conditions do not include the level of assurance which the operator
should use to demonstrate compliance. The PDRAs are the result of the application of the SORA
process and they provide compliance with the mitigation measures, OSOs and containment. When
the PDRAs were developed, EASA or JARUS published the related risk assessment:

— for the PDRA S-01 and S-02, mirroring the standard scenarios STS-01 and 02, the risk assessment
is published in Appendix 1 and 2 respectively to EASA Opinion No 05/2019 ‘Standard scenarios
for UAS operations in the ‘specific’ category’ of 7 November 2019%.

16 For example, the Agencia Estatal de Seguridad Aérea (AESA), the Spanish Aviation Safety Agency, introduced the JARUS
SORA as AMC for the risk assessment that is required by the Spanish Regulation on UAS operations. In addition, it created
an AMC that addresses the conduct of flight tests that are required by said Regulation for proving the adequacy of the
operational procedures (see Appendix G of the AMC and GM to Royal Decree 1036/2017).

17 https://www.easa.europa.eu/document-library/opinions/opinion-052019
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— PDRA G-01 and G-02 are derived from the JARUS STS-01 and STS-02 respectively that were
published on the JARUS website, together with the related risk assessment?®,

All the above PDRAs are for SAIL Il operations; therefore, according to the recommended OSOs table,
included in SORA Step #8, all OSOs are optional or with a low level of robustness, with the exception
of OSO 8 (Operational procedures are defined, validated and adhered to), OSO 11 (Procedures are in
place to handle the deterioration of external systems supporting UAS operations), OSO 14
(Operational procedures are defined, validated and adhered to), and OSO 21 (Operational procedures
are defined, validated and adhered to). Moreover, for all PDRAs developed so far, it is considered that
an emergency response plan (ERP) is developed with a medium level of robustness (mitigation M3
according to SORA Step #3). No additional mitigations are applied; instead, it is considered that
enhanced containment should be applied according to SORA Step #9.

All PDRAs are amended to:

— include in the table a column defining the level of robustness the UAS operator should apply
when demonstrating compliance with the conditions, and two additional columns that will be
filled in by the UAS operator when it will submit the application to the competent authority. All
conditions are inked to a low level of assurance with the exception of those related to
operational procedures, linked to the OSOs mentioned above with a medium level of
robustness, to the ERP, and to the technical requirement of the UAS for the containment;

— include the reference to AMC3 UAS.SPEC.030(3)(e) on the ERP and the validation of the
operational procedures (see Section 2.3.2 for the explanation, and Section Error! Reference
source not found. for the proposed amendment);

— introduce additional conditions on ‘C2 links and communication’, which are included in the
PDRA-G03 and PDRA-G04 and are deemed also applicable to PDRA-G01; and

— clarify that also the maintenance conditions supplement the requirements of point
UAS.SPEC.050.

PDRA S-01 and S-02 are limited to operations up to 120 m (a 30-m height buffer is applied to the 150-
m limit of the operational volume) to speed up the authorisation process by avoiding that the UAS
operator is required to justify a different height buffer. However, based on feedback from UAS
operators, some EASA MSs requested to include the option to use PDRA S-01 and PDRA S-02 for
operations up to 150 m. The following options are, therefore, provided to the UAS operators:

— limit the flight up to 120 m without providing further evidence to the national aviation authority
(NAA) (as in the current PDRA); and

— extend the flight up to 150 m; however, in that case, the UAS operator should propose and
justify a different height buffer according to the new point added in the ‘Air risk’ section of the
PDRAs; moreover, the remote pilot and the AO (when employed in PDRA S-02) should have
received additional training, as defined in the relevant sections of the PDRAs.

For PDRA G-01 and G-02, the following amendments are proposed:

18 http://jarus-rpas.org/sites/jarus-rpas.org/files/jar doc 6 sora sts 01 editionl.1.pdf and
http://jarus-rpas.org/sites/jarus-rpas.org/files/jar doc 6 sora sts 02 edition1.0.pdf
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— Some stakeholders consider ‘dangerous areas’, as part of the reserved airspace, to be within
the scope of the PDRA. Indeed, ‘dangerous areas’ are (together with ‘prohibited areas’ and
‘restricted areas’) part of the ‘restricted airspace’ and not part of the ‘reserved airspace’.
Furthermore, PDRA G-03, introduced with this NPA, offers the possibility of using airspace that
is either reserved or restricted for the purpose of the intended UAS operations. Therefore,
PDRA G-02 is amended to include in its scope ‘reserved or restricted airspace for UAS
operations’.

— This NPA introduces the conditions to not operate the UAS from a moving vehicle and to not
hand the control of the UA over to another command unit.

— To make the PDRA conditions exhaustive, the UA should have a unique serial number (SN) and
be equipped with a remote identification system, as required by Article 40 of Regulation (EU)
2019/945%,

2.3.3. Operational authorisation forms and cross-border operations

The application and issuance forms for an operational authorisation are amended to address the
feedback received by the stakeholders.

The new forms consider that a UAS operator will submit to the competent authority the operations
manual (OM) which will contain most of the required information. It should be noted that the revision
of the table of contents of the OM is in progress and it should be made available by EASA on its website
in 2022/Q1.

The forms are, therefore, developed to reduce as much as possible their contents to avoid
unnecessary administrative burden for UAS operators. However, it has been considered that according
to Article 13 of the UAS Regulation, a copy of the operational authorisation must be provided to the
competent authority of the MS of operation in case of cross-border operations. In this case, the UAS
operator is not required to provide the competent authority of the MS of operation with the full OM
but only the chapter(s) describing the operational procedures and relevant information amended by
the UAS operator to comply with the local conditions, and after the application of the mitigation
measures at the intended location(s). If the UAS operator finds it easier, it can submit to the
competent authority of the MS of operation the full OM; this may be the case when the chapters of
the OM are interconnected.

Therefore, the operational authorisation form provided in AMC1 Article 13(1) includes all the
information that characterises the UAS operation authorised by the competent authority of the MS of
registration, and is required by the competent authority of the MS of operation to evaluate the
request for a cross-border operation.

AMC1 Article 13 describes the procedure to be followed for applying for a cross-border operation and
the documentation the UAS operator needs to submit to the competent authority of the MS of
operation.

19 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on third-country
operators of unmanned aircraft systems (OJ L 152, 11.6.2019, p. 1) (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32019R0945&qid=1622095625570).
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AMC1 Article 13(2) and AMC1 UAS.SPEC.040(1) define also the format of the operational
authorisation and of the confirmation of acceptability of the cross-border operation.

2.3.4. AMC and GM to Article 15 — Geographical zones

EASA established the ‘UAS Geographical Zones Task Force’ (the ‘Task Force’) to develop hew AMC and
GM on geographical zones. The members of the Task Force extensively discussed the geographical
zones aspects, as requested by the EASA MSs. The Task Force reached agreement on many topics but
not on all.

AMC1 Article 15(1) ‘CROSS-BORDER GEOGRAPHICAL ZONE(S)’

The Task Force discussed about cases where more than one EASA MS decides to establish one or more
geographical zones that cross borders and include pieces of airspace of their neighbouring EASA MS(s).
For such cases, and as required by Article 15(1) of the UAS Regulation, the Task Force agreed to
develop AMC1 Article 15(1) to ensure:

— safety and consistency of data;
— formal coordination among the EASA MSs; and

— that such data on cross-border UAS geographical zones are made available by all affected or
involved EASA MSs.

GM1 Article 15(1) ‘GENERAL ASPECTS’

The Task Force discussed the process for obtaining data on geographical zones and agreed that GM
should be developed to define the approach (see GM1 Article 15(1)).

Geographical zones may be established by the EASA MSs for various reasons, e.g. to protect areas
from privacy, security, safety and environmental risks. Therefore, different entities within the EASA
MSs may identify the need to define geographical zones (e.g. to protect a prison, critical industrial
infrastructure, an aerodrome, government buildings, etc.). The entity concerned may provide details
on the geographical zone together with supporting material. To formalise the implementation of
geographical zones and ensure the desired level of safety, individual EASA MS arrangements between
the originators of the data and the entity processing it must be agreed. Based on those arrangements,
the data provided may be validated and, if considered satisfactory, approved and published.

Furthermore, the data on a confirmed geographical zone must be encoded in a common unique digital
format and, when processed, the related requirements of the applicable regulations must be met.

If a flight authorisation is required to enter an individual zone, the EASA MS concerned must define
the procedure and designate the entity responsible for granting such authorisation.

GM2 Article 15(1) ‘DATA QUALITY’ and GM3 Article 15(1) ‘DATA INTEGRITY’

The main objective of the Task Force was to agree on a common unique digital format of geographical
zones, as mandated by Article 15(3) of the UAS Regulation. However, the EASA MSs requested to
clarify the very important aspect of data quality, even if this is not directly covered by the UAS
Regulation. The discussions focused on cases where geographical zones are either within controlled
or uncontrolled airspace. However, no consensus about the quality of the data on geographical zones
was reached among the members of the Task Force.
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For cases where geographical zones are established in controlled airspace, the Task Force agreed that
the data quality should meet the data quality requirements for prohibited, restricted, and danger
areas of Appendix 1 ‘Aeronautical data catalogue’ to Annex Il (Part ATM/ANS.OR) to Regulation (EU)
2017/373 (the ‘ATM/ANS Regulation’)%.,

For data on geographical zones within uncontrolled airspace, the Task Force agreed that as a
minimum, data integrity must be ensured as per point (b)(2) of point ATM/ANS.OR.A.085
‘Aeronautical data quality management’, as well as per point (c) of point AIS.TR.200 ‘General’ of the
ATM/ANS Regulation.

Q2 — GM2 to Article 15(1) and GM3 to Article 15(1)

Stakeholders are invited to comment on whether the ATM/ANS Regulation requirements for
aeronautical data quality should be applicable to all kinds of geographical zones.

AMC1 and GM1 Article 15(2) ‘EXEMPTION FROM ONE OR MORE OF THE “OPEN” CATEGORY
REQUIREMENTS’

Article 15(2) of the UAS Regulation allows the EASA MSs to designate geographical zones in which UAS
operations are exempted from one or more of the ‘open’ category requirements without the need for
an authorisation (e.g. operations with UASs exceeding 25 kg, flying up to 1 000 ft AGL, or having no
electronic identification). In such geographical zones, the UAS operators must still comply with the
remaining applicable requirements (i.e. the ones laid down for the ‘open’ category or in the
declaration, if covered by an STS, or in the operational authorisation in all other cases).

GM1 Article 15(2) provides examples of operations that EASA MSs may authorise in such geographical
zones.

GM2 Article 15(2) ‘MEANS TO INFORM MANNED AVIATION OF UAS GEOGRAPHICAL ZONES’

In geographical zones in which UAS operations are exempted from one or more of the ‘open’ category
requirements, manned aviation needs to be aware of a possible UAS presence.

Q3 — GM2 to Article 15(2)

Stakeholders are invited to comment on what means should be used (e.g. Notice to Airmen
(NOTAM)) to inform manned aviation of geographical zones in which UAS are exempted from one
or more of the ‘open’ category requirements.

AMC1 Article 15(3) ‘COMMON UNIQUE DIGITAL FORMAT’

To decide on a common unique digital format, as required by Article 15(3) of the UAS Regulation, the
Task Force was supported by representatives of Subgroup 33 ‘UTM Geofencing’ of the EUROCAE
Working Group (WG) 105 ‘Unmanned Aircraft Systems’. They assessed the suitability of the data

20 Commission Implementing Regulation (EU) 2017/373 of 1 March 2017 laying down common requirements for providers
of air traffic management/air navigation services and other air traffic management network functions and their oversight,
repealing Regulation (EC) No 482/2008, Implementing Regulations (EU) No 1034/2011, (EU) No 1035/2011 and (EU)
2016/1377 and amending Regulation (EU) No 677/2011 (OJ L 62, 8.3.2017, p. 1) (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32017R0373&qid=1622105187690).
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format that is defined in EUROCAE ED-269% as ‘common unique digital format for UAS geographical
zones’, identified a few issues, and solved them by adapting the draft ED-269, which was under
consultation and finalisation at the time.

The Task Force concluded that the EASA MSs should define geographical zones using the common
unique digital format that is described in Chapter 8 ‘UAS geographical zone data model’ of ED-269,
and introduced AMC1 Article 15(3) for this purpose. This AMC specifies the data model and interface
protocol for delivering the UAS geographical zone information to UASs and other airspace users,
independently of the way that this information is obtained and maintained.

AMC2 Article 15(3) ‘PUBLICATION IN THE AIP OF INFORMATION ON UAS GEOGRAPHICAL ZONES’

Some EASA MSs plan to publish all data on UAS geographical zones in their aeronautical information
publication (AIP), independently of their applicability to manned aviation. From a legal perspective,
this could mean that all such data is compliant with the current aeronautical data quality
requirements.

Other EASA MSs consider this approach impractical and expect an unnecessary negative economic
impact as specific geographical zones are defined only to regulate UAS operations and are not
applicable to manned aviation.

The proposed AMC and GM provide flexibility to the EASA MSs, which can decide on whether
aeronautical data quality requirements are applicable based on the nature, location, and purpose of
a geographical zone.

AMC3 Article 15(3) ‘CROSS-BORDER UAS GEOGRAPHICAL ZONE(S)’

When defining a UAS geographical zone that exceeds the boundary of a MS (cross-border UAS
geographical zone), then all EASA MSs affected by this UAS geographical zone should share data and
should define a coordination process to ensure consistency among all resulting data sets.

Q4 — AMCS3 to Article 15(3)

Stakeholders are invited to comment on whether EASA MSs should make available only data on
the part of the geographical zone within their own territory, or on the entire zone including
territory of neighbouring EASA MSs.

GM1 Article 15(3) ‘PUBLICATION OF MAPS ON UAS GEOGRAPHICAL ZONES’

When an EASA MS decides to publish maps to illustrate geographical zones, it should ensure
consistency with Chapter 8 ‘UAS geographical zone data model’ of EUROCAE ED-269.

Further, if a UAS geographical zone is at the same time established and published for the purpose of
informing manned aviation, consistency with the relevant AIP data should be ensured. U-space
airspace is an example of such geographical zone.

To harmonise and simplify UAS operations, especially those crossing borders, the EASA MSs should,
as far as practicable, use common layouts and similar colour codes for such maps.

21 EUROCAE ED-269 ‘MINIMUM OPERATIONAL PERFORMANCE STANDARD FOR GEOFENCING’, June 2020.
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The examples given in GM1 Article 15(3) are courtesy of the Latvian air navigation service provider
(ANSP)?2 for the purpose of illustration only, and are not to be used for UAS operations.

Q5 — GML1 to Article 15(3)

Stakeholders are invited to comment on whether such examples of maps are helpful to the EASA
MSs when implementing the rules for UAS geographical zones.

GM1 Article 19(1) ‘SAFETY INFORMATION’

As described in AMCL1 Article 15(1), in case of cross-border UAS geographical zones, the EASA MSs
should coordinate the designation of such zones and exchange safety-related information.

The following topics were discussed within the Task Force, but it was decided not to incorporate
them in the AMC and GM.

Common definition of all geographical zones

The Task Force identified and analysed possibilities of harmonising the different methods and practical
values that are applied by EASA MSs for defining UAS geographical zones.

Based on current practice, there is a wide variety of arguments for or against the implementation of
geographical zones and the size of such zones. A MS may consider that the implementation of
geographical zones is required in one case, but this consideration may not be shared by another EASA
MS. Therefore, GM1 Article 15(1) includes guidance material with a list of examples that stem from
the EUROCONTROL/PODIUM project. The list is non-exhaustive and the EASA MSs may decide
whether the geographical zones should be related to other structures/facilities. Possibly at a later
stage, more common definitions may be agreed and used.

Traffic density

Article 15 does not refer to traffic density. For this reason, no related AMC and GM could be
developed. Each EASA MS should consider the matter of traffic density locally.

Common vertical reference system

To ensure safety and prevent collisions of manned and/or unmanned aircraft, the horizontal and
vertical separation of aircraft is of utmost importance. Ideally, all manned and unmanned aircraft
should use the same vertical reference system.

In manned aviation, the vertical position of aircraft is based on barometric systems, whereas most of
the UASs available on the market rely on satellite-based systems. The European Commission is
investigating the possibility of developing a common altitude reference system. In parallel, the Single
European Sky ATM Research Joint Undertaking (SESAR JU), among others, is running projects to
investigate the situation and find a common solution for the future: either a common vertical
reference system or different systems with appropriate mechanisms to ensure safety. For these
reasons, the Task Force did not develop any AMC and GM on the matter. However, the common
unique digital format that is described in Chapter 8 ‘UAS restriction zone data model’ of ED-269 may
accommodate both cases.

22 |atvijas gaisa satiksme (LGS).
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Static versus dynamic zones

Some geographical zones may be of a static nature (permanent zones) and permanently valid in terms
of location and time. Other zones may be valid only within a predefined time frame, and according to
a known time schedule. In case of an accident, building on fire, or other similar event, an ad hoc no-fly
zone may be necessary to enable rescue forces to reach the area without facing the risk of collision
with drones (e.g. helicopter emergency medical services (HEMS) operations conducted with the
support of UAS). Therefore, geographical zones in such cases are dynamic in relation to time.

Other geographical zones may become necessary around moving objects, such as aircraft, trains, or
around road traffic. Therefore, such zones are dynamic in terms of location.

Given the status of the available technical standards and the technical capabilities of UASs on the
market, only geographical zones of a static nature in terms of time and location can be established.

To enable fully dynamic zones, the geo-awareness system of a UAS requires a permanent/real time
connection to the entity that provides the data on geographical zones. These kinds of zones can only
be established in the medium term, using the following phased approach (as for the U-space airspace):

(a)  static geographical zones in terms of time and location and predefined zones activated within a
predefined time frame;

(b) dynamic geographical zones in terms of time and activated/deactivated without pre-
announcement; and

(c)  dynamic geographical zones in terms of time and location.

The AMC and GM of this NPA concern phase (a). Phases (b) and (c) will be enabled through the
upcoming U-space regulatory framework. Additional AMC and GM may have to be developed at a
later stage.

2.3.5. ‘Designated’ versus ‘recognised’ entity

The UAS Regulation provides for two types of entities (‘designated entity’ and ‘recognised entity’) that
may support the EASA MSs in fulfilling their tasks. When an EASA MS delegates an entity to fulfil one
of the tasks identified in Article 18, that MS is required to designate that entity from the qualified
entities as per Article 69 of the Basic Regulation.

For example, when the level of robustness of the risk mitigation means and of the OSOs that are
defined in SORA is high, verification of compliance by a ‘competent third party’ is required. EASA
received several questions for clarifying what ‘competent third party’ means. Consequently, the
‘competent third party’ is replaced with ‘the competent authority of the MS or by an entity designated
by the competent authority’.

In addition, GM2 Article 17 ‘Designation of the competent authority’ is introduced to clarify the
difference between ‘designated entity’ and ‘recognised entity’.

2.3.6. Training of personnel

All remote pilots are required to have a competency proportionate to the risk of the operation and,
therefore, to the category in which the UA is operated. Appendix A to this NPA provides an overview
of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ categories
to show consistency among them.
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Inthe ‘open’ category, the competency may be limited to familiarising oneself with the manufacturer’s
instructions, if a very light UAS is used (i.e. with a maximum take-off mass (MTOM) of less than 250 g).

All other remote pilots that operate a UAS in the ‘open’ category are required to successfully complete
an online theoretical knowledge examination. If they operate in subcategory A2, remote pilots are
required to supplement this training with a practical skill self-training and an additional theoretical
knowledge examination.

For UAS operations in the ‘specific’ category, when covered by an STS, remote pilots are required to
complete the online training course and pass the online theoretical knowledge examination as for the
‘open’ category and also pass an additional theoretical knowledge examination and a practical skill
training.

As per point UAS.SPEC.050, for all other UAS operations in the ‘specific’ category, the UAS operator is
required to define the training (both theoretical knowledge and practical skill training) that is needed
for all personnel in charge of duties essential to the UAS operation (for example, in addition to remote
pilots, the UAS operator may employ AOs, personnel in charge of the UAS launch or recovery,
personnel involved in the maintenance of the UAS, etc.). That training should be based on the results
of the risk assessment (e.g. SORA).

Some AMC and GM on the training of personnel in charge of duties essential to the UAS operation in
the ‘specific’ category are already published. However, it was decided to reorganise them in a more
structured way and supplement them with additional material.

Personnel in charge of duties essential to the UAS operation in the ‘specific’ category should have a
generic theoretical competency, applicable to all types of UAS operations, and receive additional
training that should be defined based on the specific type of operation.

Three new AMC to point UAS.SPEC.050(1)(d) are introduced:

— AMC1 (based on former GM1) that defines the theoretical knowledge applicable to all
operations in the ‘specific’ category for remote pilots and other personnel in charge of duties
essential to the UAS operation;

— AMC2 that defines the practical skill training applicable to all operations in the ‘specific’
category for remote pilots and other personnel in charge of duties essential to the UAS
operation;

— AMC3 that defines the additional theoretical knowledge training, in combination with a
practical skill training course based on the type of operation, for remote pilots.

UAS operators should propose to the competent authority, as part of their application, training
courses based on the characteristics of the UAS operation to be conducted.

To define the learning objectives of the generic training, UAS operators should select, as appropriate
for the intended UAS operation, the following:

— the subjects defined for the online theoretical training that is required for the ‘open’
subcategories Al and A3, as per point UAS.OPEN.020 and related AMC1 UAS.OPEN.020(4)(b);

— the theoretical knowledge as per AMC1 UAS.SPEC.050(1)(d); and

— the practical skill training as per newly introduced AMC2 UAS.SPEC.050(1)(d).
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GM1 UAS.SPEC.050(1)(d) is changed to AMC3 UAS.SPEC.050(1)(d) and UAS.SPEC.050(1)(e), as its
content is more appropriate for an AMC, and it now includes a theoretical knowledge training on
U-space and air risk.

The newly introduced AMC2 UAS.SPEC.050(1)(d) defines the practical skill training. The required
practical skills are those defined in the practical skill training for the ‘open’ subcategory A2, with some
additional elements mainly on procedures and action related to air risk and management of abnormal
conditions. UAS operators should adapt the practical skill training to the characteristics of the
operation and the available functions of the UAS. The training and assessment may be conducted
using UASs or flight training devices (FTDs); the use of scenario-based training (SBT) is also acceptable.

In addition to the generic training, UAS operators should also define a theoretical knowledge training
in combination with a practical skill training course that is specific to the intended UAS operation as
described in the CONOPS. The newly introduced AMC3 UAS.SPEC.050(1)(d) defines the learning
objectives for the following modules:

(a)  night operations;

(b)  overflight (flight over known populated areas or over assemblies of people in a given area of
operation that is located in urban environment);

(c)  beyond visual line of sight (BVLOS) operations;

(d)  low-altitude (below 500 ft) controlled airspace (LACA);
(e) non-segregated flight;

(f)  transport and/or dropping of cargo;

(g) transport of dangerous goods;

(h)  operations with multiple UASs and UAS swarms;

(i) UAS launch and recovery using special equipment;

1] flying over mountainous terrain.

AMC1 UAS.SPEC.050(1)(e)(ii) is, therefore, deleted as all competencies that are required for personnel
in charge of duties essential to the UAS operation are introduced in AMC3 UAS.SPEC.050(1)(d).

A similar approach is also used for UAS operations that are covered by a PDRA. Appendix A to
AMC2 Article 11 includes the training conditions for personnel in charge of duties essential to the UAS
operation, the responsibilities of some personnel (e.g. the AOs), and various conditions applicable to
the PDRAs. Appendix A is deleted, and in some cases its content is moved as follows:

—  The training described in point A.1.1.2 of the Appendix is not peculiar to a PDRA but, in most
cases, a duplication of the generic training applicable to all remote pilots that operate UASs in
the ‘specific’ category, as explained in GM1 UAS.SPEC.050(1)(d). This point is, therefore,
deleted.

—  The remaining text of point A.1 of the Appendix is introduced into the PDRAs (i.e. in AMC2,
AMC3 and AMC4 to Article 11).
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The AO responsibilities that are listed in point A.2. of the Appendix are a duplicate of the
provisions of point UAS.STS-02-050 and applicable to all cases where an AO is employed. To
clarify this, GM1 to Article 2(25) is introduced.

The content of points A.3., A.4., A.5. and A.6. is introduced into the PDRAs (i.e. in AMC2, AMC3
and AMC4 to Article 11).

Other amendments related to remote pilot training

**

*

*

* *
* o

AMC2 UAS.OPEN.020(4)(b) and UAS.OPEN.040(3) on the ‘proof of completion of the online
training’ for A1 and A3 operations, and AMC1 UAS.OPEN.030(2) on the ‘remote pilot certificate
of competency’ for A2 operations are amended to update the format of the certificates and
indicate in the instructions all the elements to be filled in.

According to AMC1 UAS.OPEN.020(5)(c) and (d), UAS.OPEN.030(3) and UAS.OPEN.040(4)(c), (d)
and (e), no modification may be made to a UAS with a class identification label. Said AMC
specifies that in case of modification, the UAS can only be operated in subcategory A3 of the
‘open’ category or in the ‘specific’ category. After further evaluation, it was established that a
modification to a UAS with a class identification label may make it unsafe. Therefore, such a
modified UAS should be operated only after receiving an operational authorisation in the
‘specific’ category.

AMC1 UAS.OPEN.030(2)(b) is amended to specify that the practical skill training in contingency
procedures should be limited to those procedures that do not require to deactivate the UAS
functions that may reduce its safety level. Therefore, some subjects are removed from
AMC1 UAS.OPEN.030(2)(b) and are introduced in AMC1 UAS.OPEN.020(4)(b) and
UAS.OPEN.040(3) to be included in the theoretical knowledge training.

AMC2 UAS.OPEN.030(2)(b) is amended to remove the practical training in abnormal situations,
which requires the remote pilot to simulate a dangerous situation. The way to cope with such
a situation should be covered by the theoretical knowledge training. For this reason,
AMC1 UAS.OPEN.020(4)(b) and UAS.OPEN.040(3) are also amended.

AMC2 UAS.OPEN.030(2)(a) ‘UAS operations in subcategory A2’ and Attachment A to Chapter |
of Appendix 1 ‘REMOTE PILOT THEORETICAL KNOWLEDGE AND PRACTICAL SKILL EXAMINATION
FOR STS-01’ is introduced to indicate that the theoretical knowledge examination for the
certificate of remote pilot competency for subcategory A2 and for the remote pilot theoretical
knowledge for STS-01 may be taken either as a face-to-face or as an online-proctored
examination. For the latter case, the AMC includes several conditions for an adequate
examination. This AMC resulted from discussions with the competent authorities, which
indicated that the theoretical knowledge examinations that are required for operating in
subcategory A2 of the ‘open’ category or under STS-01 do not need to be conducted face-to-
face, considering the possible burden for a remote pilot to travel to an examination centre,
compared to the limited risk of an operation in the ‘open’ category. EASA explored the
possibility of conducting such examination using online proctoring systems to ensure that the
examinees are indeed the registered individuals and are not receiving any support other than
that specified in the examination procedure.
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2.3.7. Other amendments

The following AMC and GM are amended or introduced:

Point (5) is added to AMC1 Article 18(e) to cover the records to be kept by the competent
authority on audits and inspections that are conducted to UAS operators from whom they
received a declaration or to whom they issued an authorisation or a certificate. The competent
authority should also keep records on standardisation audits that are performed by EASA.

GM1 to Article 22(b) is introduced to clarify that also during the transition period
(until 1 January 2021), the term ‘people’, which is used in the article, should read ‘involved
persons’, as for subcategory A2, which is defined in point UAS.OPEN.030. Article 22(b) allows
the remote pilot to operate a UA that has a weight of less than 2 kg in subcategory A2. In this
subcategory, the remote pilot is also allowed to fly the UA over involved persons.

GM2 UAS.OPEN.030(4) is introduced to clarify that UASs with class label 0 or 1 can also be used
in subcategory A3.

AMC1 UAS.OPEN.050(1) is amended to replace ‘procedures defined by the manufacturer in the
OM’ by ‘procedures defined in the manufacturer’s instructions’.

GM1 UAS.SPEC.020(1)(b) is introduced to illustrate the meaning of ‘the probability of
encountering manned aircraft is not low’ in the airspace-related requirement for STSs of point
UAS.SPEC.020(1)(b).

AMC1 UAS.SPEC.040(1) on the operational authorisation template is amended to replace
‘brand’ by ‘manufacturer’, to improve terminology and consistency with the other forms and
templates.

GM1 UAS.SPEC.050(1)(d)(iii) is introduced to clarify the cases when the competent authority is
required to coordinate with a designated entity on the remote pilot training.

2.3.8. AMC and GM to the Appendices to the Annex (Part-UAS) to the UAS Regulation on STSs

Several AMC and GM for STSs are introduced:

**

* *

* *
* o

AMC1 UAS.STS-01.020(1)(e)(i) and UAS.STS-02.020(7)(a) define the format of the theoretical
knowledge certificate of the remote pilot for STSs. This certificate can be obtained only if the
candidate has already successfully completed the online examination for subcategories Al and
A3 of the ‘open’ category; therefore, both logos appear on the certificate. If candidates undergo
the practical skill training that is required for an A2 certificate before the theoretical knowledge
examination for STSs, and are able to declare it, they can receive a certificate that covers
subcategories A1, A3, and A2, as well as STSs.

AMC1 UAS.STS-01.020(1)(e)(ii) and UAS.STS-02.020(7)(b) defines how the progress of a student
remote pilot’s training is documented.

GM1 UAS.STS-01.020(1)(e)(ii) and UAS.STS-02.020(7)(b) explain which entities may carry out
the continuous evaluation of the practical training.

GM1 UAS.STS-01.020(1)(c) indicates that the values listed in the UAS Regulation for determining
the size of the ground risk buffer should be regarded as minimum values and additional factors
may need to be considered.
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2.4.

AMC1 UAS.STS-01.030(2) and UAS.STS-02.030(2) on the ‘operational volume determination’
indicate that the UAS operator, when determining the operational volume, should consider the
position-keeping capabilities of the UAS, i.e. aspects such as the accuracy of the navigation
solution, the flight technical error and the path definition error, as well as the latencies.

AMC1 UAS.STS-01.030(1)&(3) and UAS.STS-02.030(1)&(3) on ‘operational procedures’ indicates
that the conditions for a medium level of robustness, which are included in
AMC2 UAS.SPEC.030(3)(e), are also applicable to the operational procedures that are contained
in the OM, including the assurance of the adequacy of the contingency and emergency
procedures. Moreover, the flight test for verifying the adequacy of the contingency and
emergency procedures may be conducted in subcategory A3 of the ‘open’ category as a UAS
with a class identification label 5 or 6 will also bear class identification label 3. The UAS operator
should ensure that the operation complies with the requirements for the ‘open’ category.

AMC1 UAS.STS-01.030(4) and UAS.STS-02.030(4) on ‘emergency response plan (ERP)’ indicates
that the conditions for a medium level of robustness, which are included in
AMC3 UAS.SPEC.030(3)(e), are also applicable to the ERP that is required for the STSs.

GM1 UAS.STS-01.030(5)&(6) and GM1 UAS.STS-02.030(5)&(6) provides guidance on and
examples of the ‘external services’ that are provided to the UAS operator under the
corresponding STS requirements.

AMC1 UAS.STS-02.020(3) provides guidance on the interpretation of the minimum ‘flight
visibility’ requirement of STS-02, and on how the UAS operator may gather the relevant
information that may affect flight visibility, including suitable weather information sources.

AMC1 Appendix 2 on the ‘operational declaration form’ clarifies that a UAS operator that
intends to operate different UASs under the same STS may specify all employed UASs in a single
operational declaration.

What are the expected benefits and drawbacks of the proposed amendments

The proposed amendments are expected to improve harmonisation of the implementation of the UAS

**

*

*

* *
* o

Regulation among the EASA MSs.

No drawback is envisaged.
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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 struck-through;

— new or amended text is highlighted in blue;
— an ellipsis ‘[...]" indicates that the rest of the text is unchanged.
Where necessary, the rationale is provided in blue italics.

3.1. Draft acceptable means of compliance and guidance material (draft EASA decision)

3.1.1. Draft AMC and GM to Commission Implementing Regulation (EU) 2019/947 (Cover

Regulation)
List of abbreviations
CRM crew resource management
DSSS direct-sequence spread spectrum
ERM emergency response manager
ERT emergency response team
EVLOS extended visual line of sight
FTD flight training device
ICAO International Civil Aviation Organization
LACA low-altitude controlled airspace (below 500 ft)
MS Member State
OFDM orthogonal frequency-division multiplexing
RCM remote crew member
SDS Safety Data Sheets
TOM take-off mass
USSP U-space service provider

DEFINITION OF ‘DANGEROUS GOODS’

*

*
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2(11) Definitions
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DEFINITION OF ‘UNINVOLVED PERSONS’

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

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

A person may be considered to be ‘involved’ when _

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

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

[...]

GM1 Article 2(21), (28), (29), (30), (31), (32), and (33) Definitions
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Operational Volume

Contingency area

GM1 Article 2(25) Definitions

AMC1 Article 5 ‘Specific’ category of UAS operations

RatH TE.RPRO.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
X Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 28 of 222
*ogk

n agency of the European Union


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006R1907&qid=1622553126849&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006R1907&qid=1622553126849&from=EN

European Union Aviation Safety Agency NPA 2021-09
3. Proposed amendments and rationale

S, TE.RPRO.00034-010 © 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 29 of 222
*

n agency of the European Union



European Union Aviation Safety Agency NPA 2021-09

3. Proposed amendments and rationale

GM1 AMC1 Article 11 Rules for conducting an operational risk assessment
GENERAL
[...]
e
PDRA-SO1  1.0/July 2020  Maximum characteristic VLOS Controlled VLOS 120 m Controlled or  AMC4
dimension of up to 3 m and ground area uncontrolled,
take-off mass of up ef to 25 kg that might be with low risk
located in a of encounter
populated area with manned
aircraft
PDRA-S02  1.0/July 2020 Maximum characteristic BVLOS Controlled 2 km with {an} 120 m Controlled or AMC5
dimension of up to 3 m and ground area AQO(s) uncontrolled,
take-off mass of up to 25 kg that is entirely 1 km, if no AO with low risk
located in a of encounter
sparsely with manned
populated area aircraft
PDRA-GO1  1.1/July 2020 Maximum characteristic BVLOS  Sparsely Ifno AO,upto1km 150 m Uncontrolled, AMC2
dimension of up to 3 m and populated areas (operational with low risk
typical kinetic energy of up to volume) of encounter
34 kJ with manned
aircraft
PDRA-GO2  1.0/July 2020 Maximum characteristic BVLOS  Sparsely Nn/a As As+Reserved AMC3
dimension of up to 3 m and populated areas  (direct C2 link) established or restricted
typical kinetic energy of up to for the for the UAS
34 kJ reserved or operation
restricted
airspace

Table 2 — List of PDRAs published as AMC2-5 to Article 11 tof the UAS Regulation
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SPECIFIC OPERATIONS RISK ASSESSMENT (SORA) (SOURCE JARUS SORA V2.0)

[...]

1.5 Roles and responsibilities

[...]

(f) Competent authority — The competent authority that is referred to throughout
this AMC is the authority designated by the Member State in accordance with
Article 17 of the UAS Regulation to assess the safety case of UAS operations and to
issue the operational authorisation in accordance with Article 12 of the UAS
Regulation. The competent authority may accept an applicant’s SORA submission
in whole or in part. Through the SORA process, the applicant may need to consult
with the competent authority to ensure the consistent application or
interpretation of individual steps. The competent authority must perform
oversight of the UAS operator in accordance with paragraphs (i) and (j) of Article 18
of the UAS Regulation. According to Regulation (EU) 2018/11392* (the EASA ‘Basic
Regulation’), EASA is the competent authority eempetent in the European Union
to verify compliance of the UAS design and its components with the applicable
rules, while the authority that is designated by the Member State is competent to
verify compliance with the operational requirements and compliance of the
personnel’s competency with those rules. The following elements are related to
the UAS design:

— 0SOs #02 (limited to design criteria), #04, #05, #06, #10, #12, #18, #19
(limited to criterion #3), #20, and #24;

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

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

When, according to the SAlL-erte-the—claimed—mitigation—means, the level of

assurance of the above 0SOs and/ormitigation-means is ‘high’ (i.e. SAILV and VI),
a verificationtype certificate (TC) issued by EASA according to Annex | (Part 21) to

Regulation (EU) No 748/2012 (the ‘Initial Airworthiness Regulation’)? is required

24

25

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/?uri=CELEX%3A32018R1139).

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) (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32012R0748&qid=1622557691925).

**

*

*
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according-toas defined in Article 40(1)(d) of Regulation (EU) 2019/945%. For the
other OSOs and mitigation means, the competent authority defines which third
party is able to verify compliance with them.

Despite of the SAIL, when the level of robustness of the mitigation means
(M1: criterion #1, or M2: criterion #1) is high or the enhanced containment
according to SORA step #9 is applicable, the competent authority should require
an EASA verification of compliance with those mitigation means.

If the level of robustness of the design-related OSOs and/or mitigation means is
‘medium’lewerthan—high’, the competent authority may still require a verification
by EASA of the compliance of the UAS and/or its components with the design-
related OSOs and/or mitigation means?—according—to—point-Article 4011 d}of
Regulation—{EU}—2019/945. Similarly, also for UAS operators to which the

competent authority has granted a light UAS operator certificate (LUC), the terms
of the approval smay should require to use a UAS that is certified or verified by EASA

accordlng to the criteria defined above. when—eeadeetmg—epe%aﬁens—ﬁe*—wheh—t—he

than—hgh—Ln—t-hese—eases— EASA will verlfy that the achlevement of the de5|gn

integrity level is appropriate to the related SAIL and to the mitigation means, when

those means are applicable, and will issue a design verification report®®type
i ey . i (RTC) AS ‘ '
which will cover all design-related OSOs, the design-related mitigation means, and
the enhanced containment verification in accordance with Step #9, {—that
verification-ias applicable. Alternatively, the competent authority that issues the
operational authorisation may accept a declaration by the UAS operator; which
whe is responsible for the compliance of the UAS with the design-related OSOs.

[.]
2.5.3 Step #9 — Adjacent area/airspace considerations

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

(b)  Safety requirements for containment are:

26 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on third-country
operators  of  unmanned aircraft  systems (0J L 152, 11.6.2019, p. 1) (https://eur-
lex.europa.eu/legalcontent/EN/TXT/?uri=CELEX:32019R0945).

27 The design verification basis in the ‘specific’ category of operation (SAIL Il and 1V) is SC Light UAS, as adopted by EASA in
December 2020; this applies for the UAS as well as for the mitigation means linked with design and containment
(step #9).

28 https://www.easa.europa.eu/sites/default/files/dfu/guidelines design verification uas medium_risk.pdf
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[...]

integrity.

2-No probable® failure®® of the UAS or any external system supporting the
operation should lead to operation outside the operational volume.

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

1. the design and installation features (independence, separation and
redundancy);
2. any relevant particular risk (e.g. hail, ice, snow, electromagnetic

electro-magnetic interference, etc.) associated with the ConOps.

The competent authority should request EASA to validate the claimed

to

INTEGRITY AND ASSURANCE LEVELS FOR THE MITIGATIONS USED TO REDUCE THE INTRINSIC GROUND RISK
CLASS (GRC)

[...]

B.2 M1 —-Strategic mitigations for ground risk

[...]

Level of assurance

Low

Medium

High

M1 — Strategic
mitigations for
ground risk

The applicant declares that The applicant has supporting The claimed level of
the required level of integrity | evidence to claim that the integrity is validated by the
Criterion #1 | has been is achieved®. required level of integrity has competent authority of the
(Definition been achieved. MS or by an entity that is
of the This is typically done by means designated by the 2
ground risk of testing, analysis, simulation?, | competent authoritythird
buffer) inspection, design review or party.
through operational
experience.
2 When simulation is used, the
Comments 1 Supporting evi.dence may or va/if/ity of the targ?ted /AT
may not be available. environment used in the
simulation needs to be justified.
The applicant declares that The density data used for the Same as medium; however,
Criterion #2 | the required level of integrity | claim of risk reduction is an the density data used for
(Evaluation has been achieved?. average density map for the the claim of risk reduction is
of people at date/time of the operation a near-real-time density
risk) from a static sourcing (e.g. map from a dynamic
census data for night-time ops). | sourcing (e.g. cellular user

23 The term ‘probable’ needs to be understood in its qualitative interpretation, i.e. ‘Anticipated to occur one or more times
during the entire system/operational life of an item.”

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

**
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Level of assurance

Low

Medium

High

In addition, for localised
operations (e.g. intra-city
delivery or infrastructure
inspection), the applicant
submits the proposed
route/area of operation to the
applicable authority (e.g. city
police, office of civil protection,
infrastructure owner, etc.) to
verify the claim of a reduced
number of people at risk.

data) and applicable for the
date/time of the operation.

Comments

3 Supporting evidence may or
may not be available

NAAn/a

NAAn/a

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

[...]

Level of assurance

Low

Medium

High

M1 —
Tethered
operation

Does not meet the
‘medium’ level criteria

The applicant has supporting
evidence (including the
specifications of the tether
material) to claim that the
required level of integrity is
achieved.
(a) This is typically achieved
through testing or

The claimed level of
integrity is validated by
EASA.

the competent authority

of the MS.
(b) The adequacy of the
procedures and

checklists is declared.

to that authority?.

(b) The Aadequacy of the
procedures is proven
through:

(1) dedicated flight tests;

or

Criterion #1 . .
(Technical operational experience.
. (b) Tests can be based on
design) . .
simulations; however, the
validity of the target
environment used in the
simulation needs to be
justified.
The competent authority may
request EASA to validate the
claimed integrity.
Comments NAAn/a NAAn/a NtAn/a
(a) Procedures are validated Same as medium. In
(a) Procedures deare not against standards addition:
reguire considered adequate by (a) Flight tests performed to
validationvalidated the competent authority of validate the procedures
against either a standard the MS and/or in cover the complete flight
Criterion #2 or a means of compliance accordance with the means envelope or are proven
considered adequate by of compliance acceptable to be conservative.
(Procedures)

(b) The procedures, flight
tests and simulations are
validated by the
competent authority of
the MS or by an entity
that is designated by the

**

*
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that the

(3) any other means
acceptable to the

the MS.

(2) simulation, provided

representativeness of
the simulation means is
proven to be valid for
the intended purpose
with positive results; or

competent authority of

a————competent

authoritythire-party.

Comments

NAAn/a

medium and high levels of

acceptable means of
compliance.

NAAT AMIC2 UAS.SPEC.030(3)(e)
(Operational procedures for

robustness) is considered an

NAANn/a

Table B.5 — Level of assurance assessment criteria for ground risk tethered M1 mitigations

B.3

[...]

M2 — Effects of ground impact are reduced

Level of assurance

Low/None

Medium

High

M2 —
Effects of

Criterion #1
(Technical
design)

The applicant declares that
the required level of integrity
has been achieved®.

The applicant has supporting
evidence to claim that the
required level of integrity is
achieved. This is typically?
done by means of testing,
analysis, simulation?,
inspection, design review or
through operational
experience.

The competent authority may
request EASA to validate the
claimed integrity.

The claimed level of integrity is
validated by EASA against a
standard considered adequate by
EASA and/or in accordance with
means of compliance acceptable
to EASA (when applicable).

UA impact
dynamics
are
reduced
(e.g.
parachute)

Comments

1 Supporting evidence may or
may not be available.

2The use of industry standards
is encouraged when
developing mitigations used
to reduce the effect of ground
impact.

3 When simulation is used, the
validity of the targeted
environment used in the
simulation needs to be
justified.

Criterion #2
(Procedures, if
applicable)

(a) Procedures deare not
reguire-validatedien
against either a standard
or a means of compliance
considered adequate by
the competent authority
of the MS.

(a) Procedures are validated
against standards
considered adequate by
the competent authority
of the MS and/or in
accordance with the
means of compliance

Same as medium. In addition:

(a) Flight tests performed to
validate the procedures cover
the complete flight envelope
or are proven to be
conservative.

(b) The procedures, flight tests
and simulations are validated

**
*
* *
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(b) The adequacy of the
procedures and checklists

acceptable to that
authority®.

by the competent authority of
the MS or by an entity that is

is declared. (b) The Aadequacy of the designated by the a
procedures is proven competent authoritythire
through: party,

(1) dedicated flight tests;
or
(2) simulation, provided
that the
representativeness of
the simulation means
is proven to be valid
for the intended
purpose with positive
results; or
(3) any other means
acceptable to the
competent authority of
the MS.
N/AL
AMC2 UAS.SPEC.030(3)(e)
(Operational procedures for
Comments NAAn/a medium and high levels of NAAn/a
robustness) is considered an
acceptable means of
compliance.

(a) Training syllabus is validated
by the competent authority of
the MS or by an entity that is

(a) Training syllabus is designated by the &
available. competent authoritythire
(C#;?:i(:]; #:? Trz?ining is se!f-declared (with | (b) The UAS operator provides party. .
applicabl'e) evidence available) competency-based, (b) Remote crew competencies
theoretical and practical are verified by the competent
training. authority of the MS or by an
entity that is designated by
the a-competent
authoritythird-party.
Comments NAAn/a NAAn/a NAn/a

Table B.7 -— Level of assurance assessment criteria for M2 mitigations

*
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B.4 M3 — AnERP s in place, UAS operator validated and effective

[...]

Level of assurance

M3 —
An ERP is
in place,
UAS
operator
validated
and
effective

Criterion #1
(Procedures)

Low/None Medium High
(a) Same as medium. In
addition:
Procedures—de
(@) The ERG ) (a) The ERP is developed to (b) The  ERP  and  the

is not
validatedien

resuire
against

either a standard or a

means of complia
that s
adequate by

nce

considered

the

competent authority of

the MS.

(b) The adequacy of
procedures

checklists  that

the

and

are

included in the ERP is

declared.

standards considered
adequate by the competent
authority of the MS and/or in
accordance with means of
compliance acceptable to
that authority®.

(b) Unless the operator is a one-
person organisation, Fthe
ERP is validated through a
representative tabletop
exercise*? consistent with
the ERP training syllabus.

effectiveness of the plan
with respect to limiting the
number of people at risk
are validated by a
competent third party.

(c) The applicant has
coordinated and agreed
the ERP with all third
parties identified in the
plan.

(d) The representativeness of
the tabletop exercise is
validated by a competent
third party.

Comments

NAAn/a

1 AMC3 UAS.SPEC.030(3)(e)
(ERP for medium and high level
of robustness) is considered an
acceptable means of
compliance.

*2 The tabletop exercise may or
may not involve all third parties
that are identified in the ERP.
Depending on the level of risk of
the UAS  operation, the
competent  authority  may
require that the ERP and its
effectiveness be validated by the
MS competent authority itself or
by an entity that is designated by
the competent authority.

N/An/a

Criterion #2
(Training)

Does not meet the
‘medium’ level criterion

(a) An ERP training syllabus is
available.

(b) A record of the ERP training
completed by the relevant
staff is established and kept
up to date.

Depending on the level of risk of
the UAS operation, the
competent  authority  may
require that competencies of
the relevant staff be verified by
itself or by an entity that is
designated by the competent
authority.

Same as medium. In addition,
the competencies of the
relevant staff are verified by a
competent third party.

**
*
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Level of assurance

Low/None

Medium

High

Comments

NAAn/a

NAAn/a

NAAn/a

Table B.9 — Level of assurance assessment criteria for M3 mitigations

[...]

to

STRATEGIC MITIGATION — COLLISION RISK ASSESSMENT

C.3.3 SORA flight rules assumptions

Today, UAS flight operations under the ‘specific’ category cannot fully comply with

the IFR and VFR rules as written. Although IFR infrastructures and mitigations are

designed for manned aircraft operations (e.g. minimal safe altitudes, equipage

requirements, operational restrictions, etc.), it may be possible for a UAS to comply

with the IFR requirements. UASs operating at very low levels (e.g. 4006500 ft AGL
and below) may technically comply with the IFR rules, but the IFR infrastructure
was not designed with that airspace in mind; therefore, mitigations for this

airspace would be derived, and would be highly impractical and inefficient. When
operating BVLOS, a UAS cannot comply with VFR3?,

C.6.2 Lowering the initial ARC using operational restrictions (optional)

[...]

Operational environment, AEC and ARC

density rating

Airport/heliport environment

OPS in an airport/heliport environment in 5 AEC1
class B, C or D airspace
OPS in an airport/heliport environment in 3 AEC 6
class E airspace or in class F or G
Operations above 400 ft AGL but below flight level 600
OPS > 4500 ft AGL but < FL 600 in a Mode-S 5 AEC 2
Veil or transponder mandatory zone (TMZ)
OPS > 400 ft AGL but < FL 600 in controlled 5 AEC3
airspace
OPS > 4500 ft AGL but < FL 600 in 3 AEC4
uncontrolled airspace over an urban area
OPS > 4500 ft AGL but < FL 600 in 2 AEC5
uncontrolled airspace over a rural area
31 A UAS operating under VLOS may be able to comply with VFR.
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Operational environment, AEC and ARC

density rating

Operations below 400 ft AGL

OPS < 4500 ft AGL in a Mode-S Veil or TMZ 3 AEC7 ARC-c
OPS < 4500 ft AGL in controlled airspace 3 AEC 8 ARC-c
OPS < 4500 ft AGL in uncontrolled airspace 2 AEC9 ARC-c

over an urban area

OPS < 4500 ft AGL in uncontrolled airspace 1 AEC 10 ARC-b
over a rural area

Operations above flight level 600
OPS > FL 600 1 AEC11 ARC-b
Operations in atypical or segregated airspace

OPS in atypical/segregated airspace 1 AEC 12 ARC-a

Table C.1 —= Initial air risk eategery class assessment

[...]

The density rating of manned aircraft, assessed on a scale of 1 to 5, with 1 representing a very low density

and 5 representing a very high density.

Column A B C D
Initial generalised density If the local density can be New lowered
AEC rating for the Initial ARC demonstrated to be similar .
environment to: st AiRE
AEC 1 or; 5 ARC-d 4or3 ARC-c
AEC2 2 or qNote? ARC-b
AEC3 4 ARC-d 3or2 ARC-c
e ARC-b
AEC4 3 ARC-c e ARC-b
AEC5 2 ARC-c IiNCte ARC-b
AEC 6 or; 3 ARC-c e ARC-b
AEC 7 or;
AEC8
AEC9 2 ARC-c IiNCte ARC-b

Note 1: The reference environment for assessing density is AEC 10 (OPS < 4500 ft AGL over rural areas).

AEC10 and AEC 11 are not included in this table, as any ARC reduction would result in ARC-a. A UAS operator
claiming a reduction to ARC-a should demonstrate that all the requirements that define atypical or segregated
airspace have been met.

Table C.2 — Reduced air risk class

[...]

Example 3:

A UAS operator is intending to operate below 4500 ft AGL, in a class G (uncontrolled)
airspace, over an urbanised area, with a corresponding level of AEC 9.
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The UAS operator enters the initial ARC reduction table at Row AEC 9. Column A indicates
that the generalised airspace density rating corresponding with this environment is 2.
Column B shows that the associated initial ARC is ARC-c. Column C indicates that if a UAS
operator demonstrates that the local airspace density corresponds more to a density
rating of 1, namely AEC 10, then the residual ARC level may be reduced to ARC-b
(Column D).

C.6.3 Lowering the initial ARC by common structures and rules (optional)

Today, aviation airspace rules and structures mitigate the risk of collision. As the airspace
risk increases, more structures and rules are implemented to reduce the risk. In general,
the higher the aircraft density, the higher the collision risk, and the more structures and
rules are required to reduce the collision risk.

In general, manned aircraft do not use very low level (VLL) airspace, as it is below the
minimum safe height to perform an emergency procedure, ‘unless at such a height as will
permit, in the event of an emergency arising, a landing to be made without undue hazard
to persons or property on the surface’ (Ref. point SERA.3105 of the SERA Regulation).
Subject to permission from the competent authority, special flights may be granted
permission to use this airspace. Every aircraft will cross VLL airspace in an airport
environment for take-off and landing.

With the advent of UAS operations, VLL airspace is expected to soon become more
crowded, requiring more common structures and rules to lower the collision risk. It is
anticipated that U-space services will provide these risk mitigation measures. This will
require mandatory participation by all aircraft in that airspace, similar to how the current
flight rules apply to all manned aircraft operating in a particular airspace today.

The SORA does not allow the initial ARC to be lowered through strategic mitigation by
common structures and rules for all operations in AEC 1, 2, 3, 4, 5, and 11-*% Outside the
scope of the SORA, a UAS operator may appeal to the competent authority to lower the
ARC by strategic mitigation by using common structures. The determination of
acceptability falls under the normal airspace rules, regulations and safety requirements
for ATM/ANS providers.

Similarly, the SORA does not allow for lowering the initial ARC through strategic
mitigation by using common structures and rules for all operations in AEC 10%,

The maximum amount of ARC reduction through strategic mitigation by using common
structures and rules is by one ARC level.

The SORA does allow for lowering the initial ARC through strategic mitigation by
structures and rules for all operations below 4500 ft AGL within VLL airspace (AECs 7, 8,
9 and 10).

[..]

32 AEC 1, 2, 3, 4, and 5 already have manned airspace rules and structures defined by Regulation (EU) No 923/2012. Any
UAS operating in these types of airspace shall comply with the applicable airspace rules, regulations and safety
requirements. As such, no lowering of the ARC by common structures and rules is allowed, as those mitigations have
already been accounted for in the assessment of those types of airspace. Lowering the ARC for rules and structures in
AEC1, 2, 3,4,5, and 11 would amount to double counting of the mitigations.

33 AEC10: theinitial ARCis ARC-b. To lower the ARC in these volumes of airspace (to ARC-a) requires the operational volume
to meet one of the requirements of atypical/segregated Aairspace.
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Annex E to AMC1 to Article 11

INTEGRITY AND ASSURANCE LEVELS FOR THE OPERATIONAL SAFETY OBJECTIVES (OSOs)

[...]
E.2 OSOs related to technical issues with the UAS

[...]

Comments

0SO #02 — UAS designed and produced by a competent and/or proven entity
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Same as low. In addition,
As a minimum, rmahufacturingproduction procedures also
mahufacturirgproduction procedures cover:
cover: - ' (a) the coqf{gur?tlon ?ontro!; The : T
{a}the-specification-ofmaterials; (b) the verification of incoming products, . . .
. o - . . organisation complies with the
Criteria for | {b}-thesuitability-and-durabilinyof parts, materials, and equipment; . .
. . . S . organisational requirements that are
production materialsused;and (c) identification and traceability; . .
{e}-the processes necessary to allow for | (d) in-process and final inspections & defined in Subpart G of Annex |
P L v . p. P (Part 21) to Regulation (EU)
repeatability in manufacturing, and testing; No 748/2012
conformity within acceptable (e) the control and calibration of tools; :
tolerances. (f) handling and storage; and
(g) the control of non-conforming items.
Comments | N/An/a N/An/a NAn/a
Level of
TECHNICAL ISSUE WITH THE UAS eve’ of assurance _
Low Medium High
The declared design procedures are
developed to a standard that is
considered adequate by the . . . Same as medium. In addition, EASA
. . Same as low. In addition, evidence is . . . .
competent authority that issues the . ) validates compliance with the design
o . o . available that the UAS has been designed . .
Criteria for operational authorisation and/or in ) . . organisational requirements that are
. . in accordance with design procedures. . .
design accordance with a means of e ol B o defined in Subpart J of Annex |
compliance acceptable to that EASA to \’/)alidate o claiyll'ned»ilnteq it (Part 21) to Regulation (EU)
0S0 #02 authority. 8- | No 748/2012.
UAS manufactured The competent authority may request
designed and EASA to validate the claimed integrity.
t g . g
BISEIRESE by § The dec!ared Same as medium. In addition:, the
competent and/or production procedures are developed .
. . . - . . competent authority of the MS or an
proven entity to a standard that is considered Same as low. In addition, evidence is . . .
. . entity that is designated by the
adequate by the competent authority | available that the UAS has been . .
o . . . competent authority EASA validates
Criteria for that issues the operational mahufacturedproduced in conformance . . .
. . . . . . compliance with the production
production authorisation and/or in accordance with/to its design. .. .
. . . organisational requirements that are
with a means of compliance Thecemoetonoriheribomarrocnest . .
S O G . . . . defined in Subpart G of Annex |
e : H (Part 21) to Regulation (EU)
cerapatepiaharinraa rreaest
. . . . No 748/2012.
EASAto-validatethe claimed-integrity-
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| Comments

| N/AAn/a

| NAAn/a

| N/An/a

0SO #03 — UAS maintained by competent and/or proven entity

[...

]

TECHNICAL ISSUE WITH THE UAS

Level of assurance

Low

Medium

High

0SO #03

UAS
maintained by
a competent
and/or proven
entity (e.g.
industry
standards)

(a) The maintenance instructions are
documented.

(b) The maintenance conducted on the
UAS is recorded in a maintenance

Same as low. In addition:

(a) The maintenance programme is
developed in accordance with
standards considered adequate by
the competent authority of the MS

Same as medium. In addition, the
maintenance programme and the
maintenance procedures manual are

(C;::)ecz?jzll) log system™2, and/or in accordance with a means validated by the competent
(c) A list of the maintenance staff of compliance acceptable to that authority of the MS or by an entity
authorised to carry out authority. that is designated by the a
maintenance is established and (b) A list of the maintenance staff with competent authoritythird-parky.
kept up to date. maintenance release authorisation is
established and kept up to date.
1 The Oobjective is to record all the
maintenance performed on the aircraft,
and why it is performed (rectification of
defects or malfunctions, modifications,
Comments scheduled maintenance, etc.). N/An/a NAAn/a
2 The maintenance log may be
requested for inspection/audit by the
approving authority or an authorised
representative.
Same as low. In addition: Same as medium. In addition:
(a) The initial training syllabus and (a) A programme for the recurrent
A record of all the relevant training standard, including training of staff holding a
Criterion #2 qualifications, experience and/or theoretical/practical elements, maintenance release
(Training) training completed by the maintenance duration, etc., is defined and is authorisation is established; and

staff is established and kept up to date.

commensurate with the
authorisation held by the
maintenance staff.

(b) This programme is validated by
the competent authority of the
MS or by an entity that is
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(b) For staff that hold a maintenance
release authorisation, the initial
training is specific to that particular
UAS model/family.

(c) All maintenance staff have
undergone initial training.

designated by thea competent

authoritythird-party.

Comments

NAAn/a

NAAn/a

NAAn/a

[...

]

0OSO #07 — Inspection of the UAS (product inspection) to ensure consistency with the ConOps

[...

]

TECHNICAL ISSUE WITH THE UAS

Level of assurance

Low

Medium

High

0SO #07
Inspection of
the UAS
(product
inspection) to
ensure
consistency
with the
ConOps

Product inspection is documented and

Same as low. In addition, the product

Same as medium. In addition, the
product inspection is validated by

Criterion #1 . .. . .
(Pnroecr;_c():I:res) accounts for the manufacturer’s inspection is documented using the competent authority of the MS
recommendations, if available. checklists. or by an entity that is designated by
thea competent authoritythird-party.
Comments NAAn/a NAAn/a NAAn/a
ATh tent authority of the MS
(a) A training syllabus including a c corr.mpe en .au c.>r| el e
. . . . . or an entity that is designated by the
The remote crew is trained to perform product inspection procedure is competent Blthoritythi :
Criterion #2 the product inspection, and that available. () VZIidates . tra?nin . IIabu'5‘
(Training) training is self-declared (with evidence | (b) The UAS operator provides and &Y !
available). competency-based, theoretical and o
. " (b) verifies the remote crew
practical training. .
competencies.
Comments NAAn/a NAAn/a NAAn/a
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E.3

OSOs related to operational procedures

OPERATIONAL PROCEDURES

Level of integrity

Low Medium High

0SO #08,
0SO #11,
0SO #14 and
0SO #21

**

*
*

*

* *
* ok
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Criterion #1 (Procedure
definition)

(a) Operational procedures® appropriate for the proposed operation are defined and, as a minimum, cover the following
elements:
(1) Flight planning;
(2) Pre- and post-flight inspections;
(3) Procedures to evaluate the environmental conditions before and during the mission (i.e. real-time evaluation);
(4) Procedures to cope with unexpected adverse operating conditions (e.g. when ice is encountered during an operation
not approved for icing conditions);
(5) Normal procedures;
(6) Contingency procedures (to cope with abnormal situations);
(7) Emergency procedures (to cope with emergency situations);
(8) Occurrence-reporting procedures; and

Notae: norm ontincancv-and-emerscan L Broced a a compiedin n-O N
< o €06 c O Sac <, B c d =

(b) The limitations of the external systems supporting the UAS operation? are defined in an OM.

Comments

1 Operational procedures cover the deterioration3-of the UAS itself and any external system supporting the UAS operation.

To properly address the deterioration of external systems required for the operation, it is recommended to:

(a) identify these ‘external systems’;

(b) identify the modes of deterioration of the ‘external systems’ (e.g. complete loss of GNSS, drift of the GNSS, latency issues,
etc.) which would lead to a loss of control of the operation;

(c) describe the means to detect these modes of deterioration of the external systems/facilities; and

(d) describe the procedure(s) used when deterioration is detected (e.g. activation of the emergency recovery capability,

switch to manual control, etc.).

2 In the scope of this assessment, external systems supporting the UAS operation are defined as systems that are not already

part of the UAS but are used to:

(a) launch/take-offtake off the UA;

(b) make pre-flight checks; or

(c) keep the UA within its operational volume (e.g. GNSS, satellite systems, air traffic management, U-Sspace).

External systems activated/used after a loss of control of the operation are excluded from this definition.
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Level of integrity

OPERATIONAL PROCEDURES
Operational procedures are complex
and may potentially jeopardise the Contingency/emergency procedures
Criterion #2 crew’s ability to respond by increasing | require manual control by the remote

(Procedure complexity)

raising the remote crew’s workload
and/or their interactions with other
entities (e.g. ATM, etc.).

pilot? when the UAS is usually
automatically controlled.

Operational procedures are simple.

2Thic ic ot T - - .

(Consideration of

Potential Human Error)

of tasks, and

(b) an internal checklist to ensure staff
are adequately performing their
assigned tasks.

UAS-have-a-mode-where-the-pilot-could
Comments NAAn/a directly-control the surfaces, moreover; NAAn/a
. . nifi
skill-notto-make-things-werse—n/a
At a minimum, operational procedures
provide:
Criterion #3 (a) a clear distribution and assignment Same as medium. In addition, the

Operational procedures take human
error into consideration.

remote crew® receives crew resource
management (CRM)* training.

Comments

NAAn/a

NAAn/a

3 In the context of the SORA, the term
‘remote crew’ refers to any person
involved in the mission.

4 CRM training focuses on the
effective use of all the remote crew
to ensure safe and efficient
operation, reducing error, avoiding
stress and increasing efficiency.
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Level of assurance

OPERATIONAL PROCEDURES
Low Medium High
(a) Normal, contingency, and emergency
procedures are documented and
compiled in an operations manual
(OMm).
('a')(\t:;“da?;)j;at;?:;l i;cro]cc;e:r:rses are Same as medium. In addition:
(a) Operational procedures deare not consideredgade T (a) Flight tests performed to validate
reguire-validatedien against either “ . u the procedures and checklists
competent authority of the MS .
a standard or a means of . . cover the complete flight
. . . and/or in accordance with the means
compliance that is considered . envelope or are proven to be
of compliance acceptable to that .
0SO #08, Criteria adequate by the competent authorityl conservative.
0SO #11, authority of the MS. ®){e) ThZAade uacy of the (b) The procedures, checklists, flight
0SO #14 and (b) The adequacy of the operational rocedures is 1ove¥1 through: tests and simulations are
0SO #21 procedures is declared, except for (pl) dedicated ?” . o;g ’ validated by the competent
emergency procedures, which are . . = . 1 authority of the MS or by an
(2) simulation, provided that the . . .
tested. [EEP——— the entity that is designated by thea
simulation means is proven valid competent authority v
for the intended purpose with
positive results:; or
(3) any other means acceptable to
the competent authority.
Comments /AT MNAAT AMC2 UAS.SPEC.030(3)(e) (Operational procedures for medium and high
levels of robustness) is considered an acceptable means of compliance.
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*

*
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E.4
[...]

0OSOs related to remote crew training

REMOTE CREW COMPETENCIES

Level of assurance

Low Medium High
The competent authority of the MS
or an entity that is designated by
(a) Training syllabus is available. theA competent authoritythire

0SO #09, Criteria Training is self-declared (with evidence | (b) The UAS operator provides party:

0SO #15 and available). competency-based, theoretical and (a) validates the training syllabus;

0SO0 #22 practical training. and
(b) verifies the remote crew

competencies.
Comments NAAn/a NAAn/a NAAn/a

[...]

**
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*

*
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E.6

0OSOs related to the deterioration of external systems supporting UAS operations

For the purpose of the SORA and this specific 0SO, the term ‘external services supporting UAS operations’ encompasses any service providers necessary for
the safety of the flight, such as communication service providers (CSPs) and U-space service providers3?.

[...

]

DETERIORATION OF EXTERNAL SYSTEMS
SUPPORTING UAS OPERATIONS BEYOND
THE CONTROL OF THE UAS

Level of assurance

Low

Medium

High

0SO #13
The applicant declares that the
External
. requested level of performance for any
services

supporting UAS
operations are
adequate for
the operation

externally provided service necessary
for the safety of the flight is achieved
(without evidence being necessarily
available).

Criteria

The applicant has supporting evidence
that the required level of performance
for any externally provided service
required for the safety of the flight can
be achieved for the full duration of the
mission.

This may take the form of a service-level
agreement (SLA) or any official
commitment that prevails between a
service provider and the applicant on the
relevant aspects of the service (including
quality, availability, and responsibilities).
The applicant has a means to monitor
externally provided services which affect
flight-critical systems and take
appropriate actions if real-time

Same as medium. In addition:

(a) the evidence of the performance
of an externally provided service
is achieved through
demonstrations; and

(b) the competent authority of the
MS or an entity that is designated
by thea competent authoritythire
party validates the claimed level
of integrity.

34

**

*
*

*

* *
* ok

Examples of external services are:

provision of geographical data and geographical limitations;
collection and transfer of occurrence data;
training and assessment of remote pilots;

communication services that support the C2 link and any other safety-related communication;
services that support navigation, e.g. GNSS services (typically, most UAS operations use an ‘open service’, in which case the requirement of point UAS.STS-01.030(6) is not applicable);
provisions of services related to flight planning and management, including related safety assessments; and

U-space services, which are defined in the corresponding regulation(s) and may include one or more of the above-mentioned services.
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performance could lead to the loss of
control of the operation.

Comments NAAn/a NAAn/a NAAn/a
E.7 0OSOs related to Human Error
[...]
Level LEVEL of assuranceASSURANCE
HUMAN ERROR
Low Medium High
(a) Procedures are validated against
standards considered adequate by
the competent authority of the MS
and/or in accordance with the means | Same as medium. In addition:
f li I h fligh f li
(2] Procedures colil no . (o) corTwp1|ance acceptable to that | (a) flight tests performed to validate
. ) . . authority™. the procedures cover the
validatedien against either a . .
. (b) TheAadequacy of the procedures is complete flight envelope or are
. standard or a means of compliance .
Criterion #1 considered adequate by the proven through: proven to be conservative; and
(Procedures) q . i (1) dedicated flight tests; or (b) the procedures, flight tests and
competent authority of the MS. . . . . . .
(2) simulation, provided that the simulations are validated by the
(b) The adequacy of the procedures . .
. representativeness of the competent authority of the MS or
and checklists is declared. . . . . .
050 #16 Multi simulation means is proven for an entity designated by thea
uttl the intended purpose with competent authoritythire-parky.
crewd' ti positive results-; or
coordination (3) any other means acceptable to
the competent authority.
MAAY AMC2 UAS.SPEC.030(3)(e)
(Operational procedures for medium
Comments NAAn/a and high levels of robustness) is NAAn/a
considered an acceptable means of
compliance.
(a) Training syllabus is available. ll:zrfc::t?:ti;:::il;tgz;tﬁ:ttgz s
Criterion #2 Training is self-declared (with evidence | (b) The UAS  operator  provides . g . -
. . . . theA competent authoritythird-party:
(Training) available). competency-based, theoretical and . .
. . (a) validates the training syllabus;
practical training. and

**
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0OSO #17 — Remote crew is fit to operate

[...

HUMAN ERROR

Level-LEVEL of assuranceASSURANCE

Low

Medium

High

(b) verifies  the
competencies.

remote crew

Comments NAAn/a NAAn/a NAAn/a
Criterion #3
(Communication Consider the criteria defined in Section 9
devices)
Comments NAAn/a | NAAn/a | NtAn/a

]

HUMAN ERROR

LevelLEVEL of assuranceASSURANCE

Low

Medium

High

0SO #17
Remote crew is
fit to operate

Criteria

The policy to define how the remote
crew declares themselves fit to operate
(before an operation) is documented.
The remote crew fit-to-operate
declaration effitte-eperate-(before an
operation) is based on a policy defined
by the applicant.

Same as tlow. In addition:

— Remote crew duty, flight duty and
the resting times policy are
documented.

— Remote crew duty cycles are logged
and cover at a minimum:

— when the remote crew member’s
duty day commences,

— when the remote crew members
are free from duties, and

— resting times within the duty
cycle.

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

Same as Mmedium. In addition:

— Medical standards considered
adequate by the competent
authority and/or the means of
compliance acceptable to that
authority are established and the
competent authority of the MS or
an entity that is designated by
thea competent authoritythire
party verifies that the remote
crew is medically fit.

The competent authority of the
MS or an entity that is designated
by theA competent authoritythiret
party validates the duty/flight
duty times.

If an FRMS is used, it is validated
and monitored by the competent

**
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*

*
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authority of the MS or an entity
that is designated by thea

competent authoritythird-party.
Comments NAAn/a NAAn/a NLANn/a
[...]
LevelLEVEL of assuranceASSURANCE
HUMAN ERROR
Low Medium High
—(a) Procedures and checklists are
validated against standards
considered adequate by the
competent authority SRINEEEE Same as Mmedium. In addition:
and/or in accordance with the means —(a) Flightitests performed to
—(a) Procedures and checklists of compliance acceptable to that validate the procedures and
aedle not require validatedion authorityt, checklists cover the complete
against either a standard or a —(b) TheAadequacy of the flight envelope or are proven to
Criterion #1 means of compliance considered procedures and checklists is proven be conservative.
(Procedures and adequate by the competent through: —(b) T srmsetires, dreddiEs
checklists) authority of the MS. —(1) dedicated flight tests; or flight tests and simulz':\tions are ’
0SO #19 —(b) The adequacy of the —(2) simulation, provided that the validated by the competent
Safe recovery procedures and checklists is representativeness of the authority of the MS or an entity
from Human declared. simulation means is proven for that is designated by thea
Error the intended purpose with . .
positive results-; or competent authoritythird-party.
—(3) any other means acceptable to
the competent authority of the
MS.
N/AL AMC2 UAS.SPEC.030(3)(e)
(Operational procedures for medium
Comments NAAn/a and high levels of robustness) is NAAn/a
considered an acceptable means of
compliance.
Criterion #2 Consider the criteria defined for the level of assurance of the generic remote crew training OSO (i.e. OSO #09, OSO #15 and
(Training) 0OSO #22) corresponding to the SAIL of the operation.
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*
*

*
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HUMAN ERROR

LevelLEVEL of assuranceASSURANCE

Low Medium High
Comments NAAn/a NAANn/a NALAn/a
Criterion #3 . . . . .
(UAS design) Consider the criteria defined in Section
Comments NAAn/a NAAn/a NAAn/a
[...]
HUMAN ERROR LevelLEVEL of assur‘anceASSURAN-GE :
Low Medium High

Same as Mmedium. In addition, EASA
0SO #20 The applicant conducts a human witnesses the HMI evaluation of the
A Human factors Fvaluatlon of the UA§ to Same as Llow but the HMI evaluation is UAS and the com'petent éuthorlty of
Factors . determine whether the HMI is . the MS or an entity that is

. Criteria . . based on demonstrations or .
evaluation has appropriate for the mission. The HMI simulations.t designated by thea competent
been evaluation is based on inspection or o authoritythird-party witnesses the
performed and analyses. HMI evaluation of the possible
the HMI found electronic means used by the VO.
appropriate for 1 When simulation is used, the validity of
the mission Comments NAAn/a the targeted environment used in the NAAn/a

simulation needs to be justified.
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*

*
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E.8 0OSOs related to Adverse Operating Conditions

[...]

LevelLEVEL of assuranceASSURANCE

Medium

High

—(a) Procedures are validated
against standards considered
adequate by the competent authority
of the MS and/or in accordance with
the means of compliance acceptable
to that authority?.

—(b) The Aadequacy of the
procedures and checklists is proven
through:

—(1) dedicated flight tests; or

—(2) simulation, provided that the
representativeness of the
simulation means is proven for
the intended purpose with
positive results-; or

—(3) any other means acceptable to
the competent authority of the
MS.

Same as Mmedium. In addition:

—(a) Flight tests performed to
validate the procedures cover the
complete flight envelope or are
proven to be conservative.

—(b) The procedures, flight tests
and simulations are validated by
the competent authority of the
MS or an entity that is designated
by thea competent authoritythire

party.

NAAT AMIC2 UAS.SPEC.030(3)(e)
(Operational procedures for medium and
high levels of robustness) is considered
an acceptable means of compliance.

NAAn/a

— Training syllabus is available.
— The UAS operator provides
competency-based, theoretical and

The competent authority of the MS
or an entity that is designated by
theA competent authoritythire

practical training.

party:

* *
* ok
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ADVERSE OPERATING CONDITIONS
Low
Criterion #1 . o . . .
L Consider the criteria defined in Section 9.
(Definition)
Comments NAAn/a
—(a) Procedures deare not reguire
validatedien against either a
standard or a means of compliance
0SO #23 Criterion #2 considered adequate by the
Environmental (Procedures) competent authority of the MS.
conditions for —(b)  The adequacy of the
safe operations procedures and checklists is
defined, declared.
measurable and
adhered to
Comments NAAn/a
Criterion #3 Training is self-declared (with evidence
(Training) available).
G TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. 1ISO 9001 certified.
ok o Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.

Page 55 of 222



European Union Aviation Safety Agency NPA 2021-09

3. Proposed amendments and rationale

Comments N/An/a

[...]

E.9 Assurance level criteria for technical 0SO

2 When simulation is performed, the
1 Supporting evidence may or may not | validity of the targeted environment that

Comments . . . . .
be available. is used in the simulation needs to be
justified.
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PREDEFINED RISK ASSESSMENT PDRA-GO1 Version 1.21

EDITION December2020Month YEAR
[...]
(b)  PDRA characterisation and previsiens conditions

The characterisation and conditionsprevisiens for this PDRA are summarised in Table PDRA-G01.1 below:

PDRA characterisation and _
_EE_ Demonstration of integrity * Demonstration of assurance™

Operational characterisation (scope and limitations)

Level of human 1.1 No autonomous operations: the remote

intervention pilot should have the ability to maintain
control of the UA, except in case of a
loss of the command and control (C2)
link.

1.2 The remote pilot should operate only
one UA at a time.

1.3 The remote pilot should not operate
from a moving vehicle.

1.4 The remote pilot should not hand ever
the control of the UA over to another
command unit.

UA range limit 1.5 Launch/recovery: at VLOS distance from
the remote pilot, if not operating from a
safe prepared area.

Note: ‘safe prepared area’” means a controlled

ground area that is suitable for the safe

launch/recovery of the UA.

Low

Low

35 To be filled in by the UAS operator.
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PDRA characterisation and _

Condition Demonstration of integrity *°

Assurance level Demonstration of assurance®

1.6 In flight:

1.6.1 If no AOs are employed: the UA is
not operated further than 1 km (or
other distance defined by the
competent authority) from the
remote pilot.

Note: The remote pilot’s workload should
allow the remote pilot to continuously scan
the airspace.

1.6.2 If AOs are employed: the range is
not limited as long as the UA is not
operated further than 1 km (unless a
different distance is defined by the
competent authority) from the AO
who is nearest to the UA.

Areas overflown Low 1.7 UAS operations should be conducted
over sparsely populated areas.
UA limitations 1.8 Maximum characteristic dimension (e.g.

wingspan, rotor diameter/area or

maximum distance between rotors in

Low case of a multirotor): 3 m

1.9 Typical kinetic energy (as defined in
paragraph 2.3.1(k) of AMC1 Article 11 of
the UAS Regulation: up to 34 kJ

Flight height 1.10 The maximum height of the operational

limit volume should not be greater than

150 m (500 ft) above the overflown

surface (or any other altitude reference

Low defined by the Member State).

Note: In addition to the vertical limit of the

operational volume, an air risk buffer is to be

considered (see ‘Air risk’ under point 3 of this

table).
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Assurance level

PDRA characterisation and _

Condition

Demonstration of integrity *° Demonstration of assurance®

Airspace

Low

1.11 The UA should be operated:

1.11.1 in uncontrolled airspace (Class F
or G) (corresponding to an air risk
that can be classified as ARC-b); or

1.11.2 in a segregated area
(corresponding to an air risk that
can be classified as ARC-a); or

1.11.3 as otherwise established by the
Member States in accordance with
Article 15 (with an associated air
risk that can be classified as not
higher than ARC-b).

Visibility

Low

1.12 The UA should be operated in an area
where flight visibility is greatermere
than 5 km.

Note: This flight visibility should be understood

as the distance from which a UA can be visually

detected by the remote crew.

Low

1.13 The UA should not be used to carry
dangerous goods, except for dropping
items in connection with agricultural,
horticultural or forestry activities in
which the carriage of the items does not

contravene any other applicable

regulations.

2. Operational risk classification (according to the classification defined in AMC1 Article 11 of the UAS Regulation)

Final GRC

3. Operational mitigations
Operational
volume (see

ARC-b

3.1 To determine the operational volume,
the applicant should consider the

Figure 2 of Low position-keeping capabilities of the UAS
AMC1 in 4D space (latitude, longitude, height,
Article 11) and time).
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PDRA aracterisation ana

Topic Assurance level Condition Demonstration of integrity *° Demonstration of assurance®

3.2 In particular, the accuracy of the
navigation solution, the flight technical
error of the UAS, as well as the flight
path definition error (e.g. map error)
and latencies should be considered and
addressed when determining the
operational volume.

3.3 The remote pilot should apply
emergency procedures as soon as there
is an indication that the UA may exceed
the limits of the operational volume.

ound 3.4 The UAS operator should establish a
ground risk buffer to protect third
parties on the ground outside the
operational volume.

3.4.1 The minimum criterion should be
the use of the ‘1:1 rule’ (e.g. if the
UA is planned to operate at a
height of 150 m, the ground risk

Low buffer should at least be 150 m).

3.5 The operational volume and the ground
risk buffer should be all contained in a
sparsely populated area.

3.6 The applicant should evaluate the area
of operations typically by means of an
on-site inspection or appraisal, and
should be able to justify a lower density
of people at risk.

i 3.7 The UAS operator should establish an
air risk buffer to protect third parties in
the air outside the operational volume.

Low . -
3.8 This air risk buffer should be contained
in the ‘airspace class F or G’
(uncontrolled airspace) over sparsely
R TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

populated areas and in UAS
geographical zones defined by the MSs
where the probability of encounter with
manned aircraft and other airspace
users is not low.

The operational volume should be
outside any geographical zone
corresponding to a flight restriction
zone, as defined by the responsible
authority, unless the UAS operator has
been granted ar appropriate
permission.

Prior to the flight, the remote pilot
should assess the proximity of the
planned operation to manned aircraft
activity.

If the UAS operator decides to employ
one or more airspace observers (AOs),
the remote pilot may operate the UA up
to the distance that is specified in point
1.6.2.

Topic Assurance level
3.9
3.10
Obse g 3.11
3.12
Low

The UAS operator should ensure the
correct placement and number of AOs
along the intended flight path. Prior to
each flight, the UAS operator should
verify that:

3.12.1 the visibility and the planned
distance of the AOs are within
acceptable limits that are defined
in the operations manual (OM);

3.12.2 there are no potential terrain
obstructions for each AO;

* X
* *
* *
* *
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Assurance level

PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

Medium

3.12.3 thatthere are no gaps between
the zones that are covered by each
of the AOs.

3.12.4 communication with each AO is
established and effective; and

3.12.5 if means are used by the AOs to
determine the position of the UA,
those means are functioning and
effective.

Note: Instead of an AO, the remote pilot may

perform the visual scan of the airspace,

provided that the workload allows the remote
pilot to perform their duties.

4.1 In addition to the responsibilities that are
defined in point UAS.SPEC.050 of the
Annex to the UAS Regulation and the
conditionsprevisiens for UAS operators in
previous points of this AMC, the UAS
operator should:

4.1.1 develop an operations manual (OM)

(for the template, refer to
AMC1 UAS.SPEC.030(3)(e) and to the
information  in

complementary
GM1 UAS.SPEC.030(3)(e));

4.1.2 develop an emergency response
plan (ERP) {see-point7-of
GM1UAS.SPEC.030(3}e)) in
accordance with the conditions for a
‘medium’ level of robustness, which
are included in
AMC3 UAS.SPEC.030(3)(e);

4.1.3 validate the operational procedures

againststandards-thatare

* *
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Assurance level

PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

reseopised by rthecompatent
a-means-of-complionceneceptableto
thatautherity in accordance with
the conditions for a ‘medium’ level
of robustness, which are included in
AMC2 UAS.SPEC.030(3)(e);

4.1.4 ensure the adequacy of the
contingency and emergency
procedures and prove themit
through any of the following:

(a) dedicated flight tests; or

(b) simulations, provided that the
representativeness of the
simulation means is proven for
the intended purpose with
positive results; or

(c) any other means acceptable to
the competent authority; and

4.1.5 have a policy that defines how the
remote pilot and aHany other
personnel in charge of duties
essential to the UAS operation can
declare themselves fit to operate
before conducting any operation.

Low

4.2 In addition to the responsibilities defined
in point UAS.SPEC.050 and the provisions
for UAS operators in previous points, the
UAS operator should ensure that:

4.2.1 Fthe UAS maintenance instructions
that are defined by the UAS operator
sheuld-beare included in the OM and

*
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* g x

PDRA aracterisation ana

Topic Assurance level Condition Demonstration of integrity *°

Demonstration of assurance®

cover at least the UAS manufacturer’s
instructions and requirements, when
applicable.

4.32.2 Fthe maintenance staff
should follow the UAS maintenance
instructions when performing
maintenance.

4.43  The UAS operator should ensure that
the level of performance for any
externally provided service that is
necessary for the safety of the flight is
adequate for the intended operation.

The UAS operator should declare that this
level of performance is adequately
achieved.

Low

4.54  The UAS operator should define and
allocate the roles and responsibilities
between the UAS operator and the
external service provider(s), if applicable.

0 e perso e arge or a al 10 e AS operatio

5.1 The UAS operator should ensure that all
personnel in charge of duties essential to
the UAS operation are provided with
competency-based,  theoretical and
practical training specific to their duties,
which  consists of the applicable
theoretical elements derived from
AMC1 UAS.SPEC.050(1)(d) and practical
elements from AMC2 UAS.SPEC.050(1)(d)
and UAS.SPEC.050(1)(e). In addition, for
non-remote pilots, also from
AMC3 UAS.SPEC.050(1)(d).

Low
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PDRA characterisation and conditions

Remote pilot

U
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PDRA characterisation and conditions

Multi-crew
cooperation
(McCC)

Maintenance
staff

ikl
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PDRA characterisation and conditions

Personnel in
charge of duties
essential to the
UAS operation
are fit to
operate

6. Technical conditions

General

6.1 The UAS should be equipped with means
to monitor the critical parameters of a
safe flight, in particular the:

6.1.1 UA position, height or altitude,
ground speed or airspeed, attitude
and trajectory;

6.1.2 UAS energy status (fuel, battery
charge, etc.); and
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Topic Assurance level

PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

6.1.3 status of critical functions and
systems; as a minimum, for services
based on RF signals (e.g. C2 Link,
GNSS, etc.), means should be
provided to monitor the adequate
performance and trigger an alert if
the level becomes too low.

6.2 The UA should have the performance
capability to descend safely from its
operating altitude to a ‘safe altitude’ in
less than 1 minute, or have a descent
rate of at least 2.5 m/s (500 fpm).

Low

6.3 The UAS information and control
interfaces should be clearly and
succinctly presented and should not
confuse, cause unreasonable fatigue, or
contribute to causing any disturbance to
the personnel in charge of duties
essential to the UAS operation in such a
way that could adversely affect the
safety of the operation.

6.4 If an electronic means is used to support
AOs in their role of maintaining
awareness of the position of the
UAunmanned-aireraft, its HMI should:

6.4.1 be sufficiently easy to understand to
allow the AOs to determine the
position of the UA during the
operation; and

6.4.2 not degrade the AOs’ ability to:

6.4.2.1 perform unaided visual
scanning of the airspace where
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Topic Assurance level

PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

the UA is operating for any
potential collision hazard; and

6.4.2.2 maintain effective
communication with the
remote pilot at all times.

6.5

The UAS operator should conduct a UAS
evaluation that considers and addresses
human factors to determine whether
the HMl is appropriate for the
operation.

Low

6.6

The UAS should comply with the
applicable requirements for radio
equipment and the use of the RF
spectrum.

6.7

Protection mechanisms against
interference should be used, especially if
unlicensed bands (e.g. ISM) are used for
the C2 link (mechanisms such as FHSS,
DSSS or OFDM technologyies, or
frequency de-confliction by procedure).

6.8

The UAS should be equipped with a C2
link that is protected against
unauthorised access to the command
and control functions.

6.9

In case of loss of the C2 link, the UAS
should have a reliable and predictable
method to recover the command and
control link of the UA or to terminate the
flight in a way that reduces any
undesirable effect on third parties in the
air or on the ground.
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PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

6..€10 Communication between the remote

pilot and the AO(s) should allow the
remote pilot to manoeuvre the UA with
sufficient time to avoid any risk of
collision with manned aircraft, in
accordance with point
UAS.SPEC.060(3)(b) of the UAS
Regulation.

Low

6.119 The UAS design should be adequate

to ensure that the time required
between a command given by the
remote pilot and the UA executing it
does not exceed 5 seconds.

6.126  Where an electronic means is used

to assist the remote pilot and/or AOs in
being aware of the UA position in
relation to potential ‘airspace intruders’,
the information is provided with a
latency and an update rate for intruder
data (e.g. position, speed, altitude,
track) that support the decision criteria.

Medium

6.13% To ensure a safe recovery from a

technical issue that involves the UAS or
an external system supporting the
operation, the UAS operator should
ensure that:

6.132.1 no probable failure of the UAS
or of any external system
supporting the operation should
lead to operation outside the
operational volume; and

6.131.2 it is reasonably expected that a
fatality will not occur due to any
probable failure of the UAS or of
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Condition

Demonstration of integrity *°

Demonstration of assurance®

any external system supporting the
operation.

6.142  The vertical extension of the
operational volume should be 150 m
above the surface (or any other
reference altitude reference-defined by
the Member State).

Note: The term ‘probable’ should be
understood in its qualitative interpretation, i.e.
‘anticipated to occur one or more times during
the entire system/operational life of an item’.

6.153 A design and installation appraisal
should be made available and should
cover at least:

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

6.153.2 the particular risks (e.g. hail, ice,
snow, electromagnetic interference,
etc.) relevant to the CenOps type of
operation.

6.164 The following additional
conditionsprevisiens should apply if the
adjacent area includes an assembly of
people or if the adjacent airspace is
classified as ARC-d (in accordance with
AMC1 Article 11 of the UAS Regulation):

6.164.1 The UAS should be designed to
standards that are considered
adequate by the competent
authority and/or in accordance
with a means of compliance that is
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acceptable to that competent
authority such that:

6.164.1.1. the probability of the UA
leaving the operational
volume should be less than
107**/FH; and

6.164.1.2 no single failure of the
UAS or of any external system
supporting the operation
should lead to operation
outside the ground risk
buffer.

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

6.164.2 SW and AEH whose
development error(s) could
directly lead to operations outside
the ground risk buffer should be
developed according to an industry
standard or methodology that are
recognised as adequate by the
competent authority.

Note 1: The proposed additional safety
conditionsprevisiens cover both the integrity
and the assurance levels.
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PDRA aracterisatio

Condition

Demonstration of integrity *°

Demonstration of assurance®

Note 2: The proposed additional safety
conditionsprevisiens do not imply a systematic
need to develop the SW and AEH according to
an industry standard or methodology that
isere
competent authority. For instance, if the UA
design
shutdown
prevents the UA from exiting the ground risk
buffer due to single failures or a SW/AEH error
of the flight controls, the intent of the
conditionsprevisiens of point 6.164.1 above
could be considered to be met.

recognised as adequate by the

includes an independent engine
function that systematically

6.175 Compliance with the

conditionsprevisiens of points 6.164.1
and 6.164.2 above should be
substantiated by analysis and/or test
data with supporting evidence.

6.18

Low

According to Article 40(4) of Regulation
(EU) 2019/945, the UAS ‘shall have a
unique serial number compliant with
standard ANSI/CTA-2063-A-2019, Small
Unmanned  Aerial Systems  Serial
Numbers, 2019’.

6.18

According to Article 40(5) of Regulation
(EU) 2019/945, the UAS ‘shall be
equipped with a remote identification
system’.

Table PDRA-G01.2 — Main limitations and conditionsprevisiens for PDRA-G01

* X
*
*
*

*
*

*
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PREDEFINED RISK ASSESSMENT PDRA-GO02 Version 1.10
EDITION December2020Month 2021

(a)

(b)

Scope

This PDRA is the result of applying the methodology that is described in AMC1 to Article 11 of the UAS Regulation to UAS operations perfermed that
are conducted in the ‘specific’ category with the following main attributes:

(1)  UA with maximum characteristic dimensions (e.g. wingspan, rotor diameter/area or maximum distance between rotors in case of multirotor) of
up to 3 m and typical kinetic energies of up to 34 kJ;

(2) eoperatedin-BVLOS of the remote pilot;

(3) over sparsely populated areas;

(4)  within the range of the direct C2 link®® at a height that is limited by the size of the reserved airspace; and

(5) in airspace that is reserved or restricted for the UAS operation:
ceoratiens,
PDRA characterisation and conditionsprevisiens

36

Due to the lack of experience in the use of communication services for extending the C2 link coverage through communication networks (e.g. mobile networks) in the type of UAS operations
that are addressed by this PDRA, the scope of the PDRA is initially limited to the coverage of a direct C2 Link (direct link between the control station and the UA). As more experience in the
use of those communication services is gained, the conditions of this PDRA may be revised to encompass their uses.

*
*

* X

* o

*

TE.RPR0O.00034-010 © 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 77 of 222

An agency of the European Union



European Union Aviation Safety Agency NPA 2021-09
3. Proposed amendments and rationale

The characterisation and conditionsprevisiens for this PDRA are summarised in Table PDRA-G02.1 below.

PDRA characterisation and _
ConditionPrevisien Demonstration of integrity®’ Demonstration of assurance®

1. Operational characterisation (scope and limitations)
Level of human 1.1 No autonomous operations: the remote
intervention pilot should have the ability to maintain

control of the UA, except in case of a
loss of the command and control (C2)
link.

1.2 The remote pilot should operate only
one UA at a time.

1.3 The remote pilot should not operate
from a moving vehicle.

1.4 The remote pilot should not hand the
control of the UA over to another
command unit.

UA range limit 1.53 Launch/recovery: aAt VLOS distance
from the remote pilot, if not operating
from a safe prepared area.

Note: ‘safe prepared area’ means a controlled

ground area that is suitable for the safe

launch/recovery of the UA.

1.64 In flight: The range limit should be
within coverage of the direct C2 link,
eeverage-thatwhich ensures the safe
conduct of the flight.

Areas overflown Low 1.75 UAS operations should be conducted

over sparsely populated areas.

UA limitations 1.86 Maximum characteristic dimension (e.g.

wingspan, rotor diameter/area or

maximum distance between rotors in

case of a multirotor): 3 m

Low

Low

Low

37 To be filled in by the UAS operator.
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PDRA aracterisatio

ConditionProvision

Demonstration of integrity*’

Demonstration of assurance®

1.97 Typical kinetic energy (as defined in
paragraph 2.3.1(k) of AMC1 Article 11 of
the UAS Regulation: up to 34 kJ

Low

1.108 The maximum height of the operation
volume is limited by the size of the
reserved airspace.

Note: In addition to the vertical limit of the
operational volume, an air risk buffer is to be
considered (see ‘Air risk’ under point 3 of this
table).

1.119 Operations should only be conducted in
airspace that is reserved or restricted
for the UAS operation (corresponding
to an air risk that can be classified as
ARC-a).

: B : .
o L for LAS ions.

Low

1.126  If take-off and landing are conducted
in VLOS of the remote pilot, visibility
should be sufficient to ensure that no
people are in danger during the
take-off/landing phase. The remote
pilot should abort the take-off or
landing in case people on the ground
are in danger.

Low

1.13% The UA should not be used to drop
material or carry dangerous goods,
except for dropping items in connection
with agricultural, horticultural or
forestry activities in-whichwhere the
carriage of the items does not

R TE.RPR0O.00034-010 © 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.

* g x

n agency of the European Union

Page 79 of 222




European Union Aviation Safety Agency

NPA 2021-09

3. Proposed amendments and rationale

2.

Assurance level

PDRA characterisation and _

ConditionProvision

Demonstration of integrity*’ Demonstration of assurance®’

contravene any other applicable
regulations.

ARC-b

To determine the operational volume,
the applicant should consider the
position-keeping capabilities of the UAS
in 4D space (latitude, longitude, height,
and time).

Operational risk classification (according to the classification defined in AMC1 Article 11 of the UAS Regulation)
Final GRC
3. Operational mitigations

In particular, the accuracy of the
navigation solution, the flight technical
error of the UAS, as well as the flight
path definition error (e.g. map error)
and latencies should be considered and
addressed when determining the
operational volume.

The remote pilot should apply
emergency procedures as soon as there
is an indication that the UA may exceed
the limits of the operational volume.

The UAS operator should establish a
ground risk buffer to protect third
parties on the ground outside the
operational volume.

3.4.1 The minimum criterion should be
the use of the ‘1:1 rule’ (e.g. if the
UA is planned to operate at a
height of 150 m, the ground risk
buffer should at least be 150 m).

Operational 3.1
volume
(see Figure 2 of
AMC1
Article 11)
3.2
Low
33
Ground risk 3.4
Low
3.5

The operational volume and the ground
risk buffer should be all contained in a
sparsely populated area.

* X
* *
* *
* *
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Topic Assurance level ConditionProvision Demonstration of integrity*’ Demonstration of assurance®’

3.6 The applicant should evaluate the area
of operations typically by means of an
on-site inspection or appraisal, and
should be able to justify a lower density
of people at risk.

i 3.7 The operational volume should be
Low entirely contained in the reserved or
restricted airspace.

Observe N/An/a

AS operato 4.1 In addition to the responsibilities that are
and UA defined in point UAS.SPEC.050 of the
operatio Annex to the UAS Regulation and the
conditionsprevisions for UAS operators in
previous points of this AMC, the UAS
operator should:

4.1.1 develop an operations manual (OM)
(for the template, refer to
AMC1 UAS.SPEC.030(3)(e) and to the
complementary  information in
GM1 UAS.SPEC.030(3)(e));

Medium 4.1.2 develop an emergency response
plan (ERP) {seepoint7of
GM1UAS.SPEC.030(3}eNin
accordance with the conditions for a
‘medium’ level of robustness, which
are included in

AMC3 UAS.SPEC.030(3)(e);

4.1.3 validate the operational procedures
spainsiclondardsthatare
recsgpised e corpatent

hori Uori | "
a-means-of complianceacceptableto
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thatautherityin accordance with the

conditions for a ‘medium’ level of
robustness, which are included in
AMC2 UAS.SPEC.030(3)(e);

4.1.4 ensure the adequacy of the

contingency and emergency
procedures and prove themit
through any of the following:

(a) dedicated flight tests; or

(b) simulations, provided that the
representativeness of the
simulation means is proven for
the intended purpose with
positive results; or

(c) any other means acceptable to
the competent authority; and

4.1.5 have a policy that defines how the

remote pilot and alany other
personnel in charge of duties
essential to the UAS operation can
declare themselves fit to operate
before conducting any operation.

4.1.6 aAs part of the procedures that are

contained in the OM (point 4.1.1
above), include the description of
the following:

(a) The method and means of
communication with the
authority or entity responsible
for the management of the
airspace during the entire period
of the reserved or restricted
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Demonstration of assurance®

airspace being active, as

mandated by the authorisation.
Note: The communication method should be
published in the NOTAM activating the
reserved airspace to also allow coordination
with manned aircraft.

(b) The member(s) of personnel in
charge of duties essential to the
UAS operation, who are
responsible for establishing that
communication.

Low

4.2 In addition to the responsibilities defined
in point UAS.SPEC.050 and the provisions
for UAS operators in previous points, the
UAS operator should ensure that:

4.2.1 TFthe UAS maintenance instructions
that are defined by the UAS
operator sheuld-beare included in
the OM and cover at least the UAS
manufacturer’s instructions and
requirements when applicables;
and

4.32.2 Fthe maintenance staff
sheuld-follow the UAS maintenance
instructions when performing
maintenance.

Low

4.43 The UAS operator should ensure that
the level of performance for any
externally provided service that is
necessary for the safety of the flight is
adequate for the intended operation. The
UAS operator should declare that this
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5. Conditions

General

PDRA characterisation and conditions

level of performance is adequately
achieved.

4.54

allocate the roles and responsibilities
between the UAS operator and the

The UAS operator should define and

external service provider(s), if applicable.

for the personnel in charge of duties essential to the UAS operation

AsperAppendix

Remote pilot
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Multi-crew
cooperation
(McC)

A
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PDRA characterisation and conditions

Maintenance
staff

Personnel in
charge of duties
essential to the
UAS operation
are fit to
operate

LU
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Topic Assurance level ConditionProvision Demonstration of integrity*’ Demonstration of assurance®’

declare that they are fit to operate
before conducting any operation, based
on the policy that is defined by the UAS
operator.

6.1 The UAS should be equipped with means
to monitor the critical parameters of a
safe flight, in particular the following:

6.1.1 the UA position, height or altitude,
ground speed or airspeed, attitude
and trajectory;

6.1.2 the UAS energy status (fuel, battery
Low charge, etc.); and

6.1.3 the status of critical functions and
systems; as a minimum, for services
based on RF signals (e.g. C2 Link,
GNSS, etc.), means should be
provided to monitor the adequate
performance and trigger an alert if
the level becomes too low.

- 6.32 The UAS information and control
interfaces should be clearly and
succinctly presented and should not
confuse, cause unreasonable fatigue, or
contribute to causing any disturbance to
the personnel in charge of duties
essential to the UAS operation in such a
way that could adversely affect the
safety of the operation.

Low

6.43 The UAS operator should conduct a UAS
evaluation that considers and addresses
human factors to determine whether
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Topic Assurance level ConditionProvision

Demonstration of integrity*’

Demonstration of assurance®

the HMl is appropriate for the
operation.

d 6.54 The UAS should comply with the
0 atio applicable requirements for radio
equipment and the use of the RF
spectrum.

6.65 Protection mechanisms against
interference should be used, especially if
unlicensed bands (e.g. ISM) are used for
the C2 link (mechanisms such as FHSS,
DSSS or OFDM technologyies, or
frequency de-confliction by procedure).

Low

6.76 The UAS operator should ensure that
reliable and continuous means of two-
way communication for the purpose that
is indicated in point 4.1.6(a) above are
available.

N/An/a

onta g 6.87 To ensure a safe recovery from a
technical issue that involves the UAS or
an external system supporting the
operation, the UAS operator should
ensure that:

6.87.1 no probable failure of the UAS or
Medium of any external system supporting
the operation should lead to
operation outside the operational
volume; and

6.87.2 it is reasonably expected that a
fatality will not occur due to any
probable failure of the UAS or of
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ie.

PDRA characterisatio
ConditionProvision Demonstration of integrity*’ Demonstration of assurance®’
any external system supporting the

operation.

Note: The term ‘probable’ should be
understood in its qualitative interpretation,
‘anticipated to occur one or more times
during the entire system/operational life of an
item’.

6.98

A design and installation appraisal
should be made available and should
cover at least:

6.98.1 the design and installation features

(independence, separation, and
redundancy); and

6.98.2 the particular risks (e.g. hail, ice,

snow, electromagnetic interference,
etc.) relevant to the €enBps type of
operation.

6.109 The following additional conditions

previsiens should apply if the adjacent
area includes an assembly of people or if
the adjacent airspace is classified as
ARC-d (in accordance with AMC1 Article
11 ofto the UAS Regulation):

6.289.1 The UAS should be designed to
standards that are considered
adequate by the competent
authority and/or in accordance
with a means of compliance that is
acceptable to that competent
authority such that:

6.209.1.1. the probability of the UA
leaving the operational
volume should be less than
107**/FH; and

* X
* *
* *
* *
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6.209.1.2 no single failure of the
UAS or of any external system
supporting the operation
should lead to operation
outside the ground risk
buffer.

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

6.289.2 SW and AEH whose
development error(s) could
directly lead to operations outside
the ground risk buffer should be
developed according to an industry
standard or methodology that
isare recognised as adequate by
the competent authority.

Note 1: The proposed additional safety
conditionsprevisiens cover both the integrity
and the assurance levels.

Note 2: The proposed additional safety
conditionsprevisiens do not imply a systematic
need to develop the SW and AEH according to
an industry standard or methodology that
isere recognised as adequate by the
competent authority. For instance, if the UA
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PDRA characterisation and conditions

design includes an independent engine
shutdown  function that systematically
prevents the UA from exiting the ground risk
buffer due to single failures or a SW/AEH error
of the flight controls_ the intent
of the -B-FGV-I-S-I-OHG of point 6.14.1
above could be considered to be met.
6.14.-' Compliance with the
previsiens of points 6.409.1 and 6.49..2
above should be substantiated by
analysis and/or test data with
supporting evidence.

Remote
identification
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PREDEFINED RISK ASSESSMENT PDRA-S01 Version 1.0
EDITION Becember2020Month 2021
(a)  Scope

This PDRA addresses the same type of operations that are covered by the standard scenario STS-01 (Appendix 1 to the Annex to the UAS Regulation);
however, it provides the UAS operator with the flexibility to use UASSs that do not need to be marked as Class C5.

This PDRA addresses UAS operations that are conducted:

(1)  with UA with maximum characteristic dimensions (e.g. wingspan, rotor diameter/area or maximum distance between rotors in case of multirotor)
of up to 3 m and MTOM of up to 25 kg;

(2)  in VLOS of the remote pilot;

(3) over acontrolled ground area that might be located in a populated area;

(4) below 150 mrethigherthan120-m above thesurface-overflownground level (AGL) (except when close to obstacles); and
(5) incontrolled or uncontrolled airspace, provided that there is a low probability of encountering manned aircraft.

(b)  PDRA characterisation and conditionsprevisiens
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The characterisation and conditionsprevisiens for this PDRA are summarised in Table PDRA-S01.1 below:

PDRA characterisation and _
| Topic  |Assurancelevel|  Conditon |  Demonstration of integrity*® Demonstration of assurance™®

1. Operational characterisation (scope and limitations)
Level of human 1.1 No autonomous operations: the remote
intervention pilot should have the ability to maintain

control of the UA, except in case of a
loss of the command and control (C2)
link.

1.2 The remote pilot should operate only

Low one UA at a time.

1.3 The remote pilot should not operate
from a moving vehicle.

1.4 The remote pilot should not hand ever
the control of the UA over to another
command unit.

UA range limit Low 1.5 VLOS distance from the remote pilot at
all times.
Areas overflown 1.6 UAS operations should be conducted

over a controlled ground area.
1.7 For the operation of a tethered UA, the
Low area should have a radius equal to the
tether length plus 5 m and should be
centred on the point of the surface of
the Earth where the tether is fixed.
UA limitations 1.8 The UA should have an MTOM of less
than 25 kg, including payload.
1.9 The UA should have a maximum
Low characteristic dimension (e.g. wingspan,
rotor diameter/area or maximum
distance between rotors in case of
multirotor) of less than 3 m.

38 To be filled in by the UAS operator.
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PDRA aracterisatio

Condition

Demonstration of integrity 32

Demonstration of assurance3®

Topic Assurance level

g 1.10 The remote pilot should maintain the

UA within 120 m from the closest point
of the surface of the Earth. The
measurement of the distances should
be adapted according to the
geographical characteristics of the
terrain, such as plains, hills, and
mountains.

Low

1.11 When flying a UA within a horizontal

distance of 50 m from an artificial
obstacle that is taller than 105 m, the
maximum height of the UAS operation
may be increased up to 15 m above the
height of the obstacle, at the request of
the entity responsible for the obstacle.

1.12 The UAS operator may propose to

operate at a height above 120 m, but up
to 150 m. In that case, the UAS operator
should define a risk buffer according to
point 3.8 below.maximum-heightofthe
operationalvolumeshould-notexceed

by 30t} . ot thati]

1.13

The UA should be operated:

Low

1.13.1 in uncontrolled airspace (Class F
or G), unless different limitations
are provided for by the Member
States for their UAS geographical
zones in areas where the
probability of encountering
manned aircraft is not low; or

1.13.2 in controlled airspace after
coordination and flight

* X
* *
* *
* *
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PDRA aracterisation ana

Topic Assurance level Condition Demonstration of integrity 32 Demonstration of assurance3?

authorisation in accordance with
the published procedures for the
area of operation, to ensure a
low probability of encountering
manned aircraft.
Note: An—eAirspace with an air risk that is
classified as not higher than ARC-b can be
considered having a low probability of
encountering manned aircraft.

b 1.14 The flight visibility should allow the
Low remote pilot to conduct the entire flight
in VLOS.

Othe 1.15 The UA should not be used to carry
dangerous goods, except for dropping
items in connection with agricultural,
Low horticultural or forestry activities
whiehwhere the carriage of the items
does not contravene any other
applicable regulations.

Operationa 3 ation (according to 3 ation d d A A 0 A o 0
3 ARC-b Il
Operationa gatio
Dperationa 3.1 The UAS operator should define the
0 g operational volume for the intended
gure2 0 operation, including:
f 3.1.1 the flight geography; and

3.1.2 the contingency volume, with its
external limit(s) at least 10 m
beyond the limit(s) of the flight
geography if the operation is
conducted with untethered UA.

Low

3.2 To determine the operational volume,
the UAS operator should consider the
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Topic Assurance level

PDRA aracte atio

Condition

Demonstration of integrity 32

Demonstration of assurance3®

position-keeping capabilities of the UAS
in 4D space (latitude, longitude, height,
and time).

In particular, the accuracy of the
navigation solution, the flight technical
error of the UAS, as well as the flight
path definition error (e.g. map error)
and latencies should be considered and
addressed when determining the
operational volume.

The remote pilot should apply
emergency procedures as soon as there
is an indication that the UA may exceed
the limits of the operational volume, as
per point 5.1.4(d) below.

The UAS operator should establish a
ground risk buffer to protect third
parties on the ground outside the
operational volume.

Low

For the operation of untethered UA, the
ground risk buffer should cover a
distance beyond the external limit(s) of
the contingency area. That distance
should be at least as defined below:

30-m
60-m

10-m 20m
i5m 0 30m

* X
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* *
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9m @ 20m @ 45m
120m  25m @ 60m

120 m 25 m 60 m

3.7 For the operation of tethered UA, the
ground risk buffer is considered in point
1.7 above.

Low

3.8 If the UAS operator intends to operate
above 120 m and; up to 150 m:

3.8.1 Fthe UAS operator should
establish an air risk buffer to
protect third parties in the air
outside the operational volume;
and-

3.8.2 if the air risk buffer is part of
controlled airspace, the UAS
operator should coordinate the
operations with the ANSP.

3.89 The operational volume should be
outside any  geographical zone
corresponding to a flight restriction zone
of a protected aerodrome or of any
other type, as defined by the responsible
authority, unless the UAS operator has
been granted ar appropriate permission.
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Condition

Demonstration of integrity 32

Demonstration of assurance3®

3.910 Prior to the flight, the UAS operator

should assess the proximity of the
planned operation to manned aircraft
activity.

Medium

Airspace observers (AOs): nfaN/A-
UA observers: refer to point 5.1.4(b) below.

4.1 In addition to the responsibilities that are

defined in point UAS.SPEC.050 of the
Annex to the UAS Regulation and the
conditionsprevisiens for UAS operators in
previous points of this AMC, the UAS
operator should:

4.1.1 develop an operations manual (OM)
(for the template, refer to
AMC1 UAS.SPEC.030(3)(e) and to the
complementary  information in
GM1 UAS.SPEC.030(3)(e));

4.1.2 define the operational volume and
ground risk buffer for the intended
operation, as per points 3.1 to 3.6 above,
and include them in the OM;

4.1.3 ensure the adequacy of the
contingency and emergency
procedures and prove themit
through any of the following:

(a) dedicated flight tests; or

(b) simulations, provided that the
representativeness of the
simulation means is proven for
the intended purpose with
positive results; or

* TE.RPR0O.00034-010 © 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.

* g x

n agency of the European Union

Page 98 of 222




European Union Aviation Safety Agency

NPA 2021-09

3. Proposed amendments and rationale

Topic

R TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.

Assurance level

PDRA aracterisatio

Condition

Demonstration of integrity 32

Demonstration of assurance3®

(c) any other means acceptable to
the competent authority; and

4.1.4 develop an emergency response

plan (ERP) that is suitable for the
intended operation {see-peint7of
GM1UAS.SPEC.030(3}e} in
accordance with the conditions for a
‘medium’ level of robustness, which
are included in AMC3
UAS.SPEC.030(3)(e);

4.1.5 upload updated information into the

geo-awareness function, if such
system is installed on the UAS, when
required by the UAS geographical
zone for the intended location of the
operation;

4.1.6 ensure that before starting the

operation, the controlled ground
area is in place, effective, and
compliant with the minimum
distance that is defined in points 3.1
and 3.5 above and, when required,
coordinatien coordinate with the
appropriate authorities has-been
asiabliched,

4.1.7 ensure that before starting the

operation, all persons that are
present in the controlled ground
area:

(a) have been informed of the risks
of the operation;

(b) have been briefed on or trained
in, as appropriate, the safety
precautions and measures that
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the UAS operator has established
for their protection; and
(c) have explicitly agreed to
participate in the operation; and
4.1.8 ensure that the UAS that is used in
the intended operation complies
with the technical conditions
previsiens of point 6 below.
4.2 A UAS operation under this PDRA should
be conducted:
4.2.1 keeping the UA in VLOS of the
remote pilot at all times;
4.2.2 in accordance with the OM that is
referred to in point 4.1.1 above;
4.2.3 over a controlled ground area that
comprises the area of the
operational volume that is indicated
in point 3.1 above and the ground
risk buffer that is indicated in point
3.5 above, both projected on the
surface of the Earth;
4.2.4 at a ground speed of less than 5 m/s
in case of untethered UA;
4.2.5 by a remote pilot that complies with
point 5.1 below; and
4.2.6 with a UA that complies with point 6
below.
; 4.3 In addition to the responsibilities defined
Low in point UAS.SPEC.050 and the provisions
for UAS operators in previous points, the
UAS operator should ensure that:
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4.3.1 TFthe UAS maintenance instructions
that are defined by the UAS
operator sheuld-beare included in
the OM and cover at least the UAS
manufacturer’s instructions and
requirements when applicables;
and

4.43.2 Fthe maintenance staff
sheuld-follow the UAS maintenance
instructions when performing
maintenance.

Low

4.54 The UAS operator should ensure that

the level of performance for any
externally provided service that is
necessary for the safety of the flight is
adequate for the intended operation. The
UAS operator should declare that this
level of performance is adequately
achieved.

4.65 The UAS operator should define and
allocate the roles and responsibilities
between the UAS operator and the
external service provider(s), if applicable.

Low

5.1

In addition to complying with the
requirements of point UAS.SPEC.060 of
the Annex to the UAS Regulation and with
the conditionsprevisiens for remote pilots
in previous points of this AMC, a remote
pilot who is engaged in operations under
this PDRA should:
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5.1.1 hold a certificate of remete-piletremote

pilot theoretical knowledge, in accordance
with Attachment A to Chapter | of
Appendix 1 to the Annex to the UAS
Regulation, which is issued by the
competent authority or by an entity that is
designated by the competent authority of
a Member State;

5.1.2 hold an accreditation of completion of a

practical skill praetical-skilt training

course for this PDRA, in accordance with
Attachment A to Chapter | of Appendix 1
to the Annex to the UAS Regulation,
which is issued by:

(@) an entity that has declared
compliance with the
requirements of Appendix 3 to
the Annex to the UAS Regulation
and is recognised by the
competent authority of a
Member State; or

(b) a UAS operator that has declared
to the competent authority of the
Member State of registration
compliance with this PDRA and
with  the requirements of
Appendix 3 to the Annex to the
UAS Regulation;

5.1.3 before starting the UAS operation,
verify that the means to terminate
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the flight of the UA as well as the
remote identification system are
operational; and

5.1.4 during the flight:

(a) keep the UA in VLOS and maintain

a thorough visual scan of the
airspace that surrounds is
surrounding the UA to avoid any
risk of collision with manned
aircraft; the remote pilot should
discontinue the flight if the
operation poses a risk to other
aircraft, people, animals,
environment or property;

(b) for the purpose of point (a) above,

be possibly assisted by a UA
observer; clear and effective
communication should be
established between the remote
pilot and the UA observer;

(c) use the contingency procedures

that are defined by the UAS
operator for abnormal situations,
including situations where the
remote pilot has an indication
that the UA may exceed the limits
of the flight geography; and

(d) use the emergency procedures

that are defined by the UAS
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operator  for  emergencies,
including triggering the means to
terminate the flight when the
remote pilot has an indication
that the UA may exceed the limits
of the operational volume; the
means to terminate the flight
should be triggered at least 10 m
before the UA reaches the limits
of the operational volume.

Technical conditions

UAS

6.1 A UAS that is to be used in operations
under this PDRA should comply with the
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requirements of Part 16 of the Annex to
Regulation (EU) 2019/945, except that
the UAS does not need to:

6.1.1 bear a Class C3 UAS or Class C5 UAS
identification en-itself;

6.1.2 be exclusively powered by electricity,
if the UAS operator ensures that the
environmental impact that is caused
by the use of non-electric UAS is
minimised;

6.1.3 include a notice that is published by
EASA and provides the applicable
limitations and obligations, as
required by the UAS Regulation; and

6.1.4 include the manufacturer’s
instructions for the UAS if it is
privately built; however, information
on its operation and maintenance,
as well as on the training of the
remote pilot, should be included in
the OM.

Note 1: The UAS can comply with point (9) of
Part 4 of the Annex to Regulation (EU)
2019/945 by using an add-on that complies
with Part 6 of the Annex to thatsaid
Regulation.

40 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on third-country operators of unmanned aircraft systems (OJ L 152, 11.6.2019, p. 1)
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0945).
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Note 2: If the UA does not heve bear a physical
serial number that is compliant with standard
ANSI/CTA-2063-A ‘Small Unmanned Aerial
Systems Serial Numbers’ and/or does not have
an integrated system of direct remote
identification, it can comply with point (9) of
Part 4 of the Annex to Regulation (EU)
2019/945 by using an add-on that complies
with Part 6 of the Annex to thatseid
Regulation.

Note 3: If the UAS is privately built, there may
be no identification on the UA of its MTOM. In
that case, the operator should ensure that the
MTOM of the UA, in the configuration of the
UA before take-off, does not exceed 25 kg.
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PREDEFINED RISK ASSESSMENT PDRA-S02 Version 1.01
EDITION December2020Month 2021
(a)  Scope

This PDRA addresses the same type of operations that are covered by the standard scenario STS-02 (Appendix 1 to the Annex to the UAS Regulation);
however, it provides the UAS operator with the flexibility to use UASSs that do not need to be marked as Class C6.

This PDRA addresses UAS operations that are conducted:

(1)  with UA with maximum characteristic dimensions (e.g. wingspan, rotor diameter/area or maximum distance between rotors in case of multirotor)
of up to 3 m and MTOM of up to 25 kg;

(2) atadistance of up to 2 km from the remote pilot if airspace observers (AOs) are employed; otherwise at a distance of up to 1 km;
(3) over acontrolled ground area that is entirely located in a sparsely populated area;

(4) below 150 mrethigherthan120-m above ground level (AGL)the-surface-overflown (except when close to obstacles); and

(5) incontrolled or uncontrolled airspace, provided that there is a low probability of encountering manned aircraft.

(b)  PDRA characterisation and conditionsprevisiens
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The characterisation and conditionsprevisiens for this PDRA are summarised in Table PDRA-S02.1 below:

PDRA characterisation and _
Demonstration of integrity Demonstration of assurance®

1. Operational characterisation (scope and limitations)
Level of human 1.1 No autonomous operations: the remote
intervention pilot should have the ability to maintain

control of the UA, except in case of a
loss of the command and control (C2)
link.

1.2 The remote pilot should operate only
one UA at a time.

1.3 The remote pilot should not operate
from a moving vehicle.

1.4 The remote pilot should not hand ever
the control of the UA over to another
command unit.

UA range limit 1.5 UAS operations should be conducted:

Low

1.5.1 keeping the UA in sight of the
remote pilot during the launch and
recovery of the UA, unless the
recovery of the UA is the result of
an emergency flight termination;

Low 1.5.2 if no airspace observer (AO) is
employed in the operation, with
the UA no further than 1 km from
the remote pilot; and

1.5.3 if one or more AOs are employed
in the operation, with the UA no
further than 2 km from the remote
pilot.

Areas overflown Low 1.6 UAS operations should be conducted

over a controlled ground area.

41 To be filled in by the UAS operator.
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PDRA characterisation and _
Assurance level Condition Demonstration of integrity **
UA limitations 1.7 The UA should have an MTOM of less
than 25 kg, including payload.

1.8 The UA should have a maximum
characteristic dimension (e.g. wingspan,
rotor diameter/area or maximum
distance between rotors in case of
multirotor) of less than 3 m.

1.9 The UA should have a maximum ground
speed in level flight of not more than
50 m/s.

Flight height 1.10 The remote pilot should maintain the

limit UA within 120 m from the closest point

of the surface of the Earth. The
measurement of the distances should
be adapted according to the
geographical characteristics of the
terrain, such as plains, hills, and
mountains.

Demonstration of assurance

Low

1.11 When flying a UA within a horizontal
distance of 50 m from an artificial
obstacle that is taller than 105 m, the

Low maximum height of the UAS operation

may be increased up to 15 m above the

height of the obstacle, at the request of
the entity responsible for the obstacle.

1.12 The UAS operator may propose to
operate at a height above 120 m, but up
to 150 m. In that case, the UAS operator
should define a risk buffer according to
point 3.7 below.maximum-heightofthe
operationalvelumeshould-notexceed
by 30t} . phb ]
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PDRA characterisation and _

Condition Demonstration of integrity
1.13 The UA should be operated:

1.13.1 in uncontrolled airspace (Class F
or G), unless different limitations
are provided for by the Member
States for their UAS geographical
zones in areas where the
probability of encountering
manned aircraft is not low; or

1.13.2 in controlled airspace after

Low coordination and flight
authorisation in accordance with
the published procedures for the
area of operation, to ensure a
low probability of encountering
manned aircraft.

Assurance level Demonstration of assurance

Note: An—eAirspace with an air risk that is

classified as not higher than ARC-b can be

considered having a low probability of
encountering manned aircraft.

Visibility 1.14 The UA operation should be conducted

Low in an area where the flight visibility is
more than 5 km.

1.15 The UA should not be used to carry
dangerous goods, except for dropping
items in connection with agricultural,

Low horticultural or forestry activities

whichwhere the carriage of the items

does not contravene any other
applicable regulations.

2. Operational risk classification (according to the classification defined in AMC1 Article 11 of the UAS Regulation)

Final GRC L ]

3. Operational mitigations
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PDRA characterisation and _

Condition Demonstration of integrity

Assurance level Demonstration of assurance

Operational 3.1 The UAS operator should define the
volume operational volume for the intended
(see Figure 2 of operation, including the flight

AMC1 geography and the contingency volume.
Article 11) 3.2 To determine the operational volume,

the UAS operator should consider the
position-keeping capabilities of the UAS
in 4D space (latitude, longitude, height,
and time).

3.3 In particular, the accuracy of the

Low navigation solution, the flight technical
error of the UAS, as well as the flight
path definition error (e.g. map error)
and latencies should be considered and
addressed when determining the
operational volume.

3.4 The remote pilot should apply
emergency procedures as soon as there
is an indication that the UA may exceed
the limits of the operational volume, as
per point 5.1.4(h) below.

Ground risk 3.5 The UAS operator should establish a
ground risk buffer to protect third
parties on the ground outside the
operational volume.

3.6 The ground risk buffer should cover a

Low distance that is at least equal to the

distance specified by the UAS

manufacturer’s instructions, considering
the operational conditions within the
limitations specified by the UAS

manufacturer.
Air risk Low 3.7 The operational volume should be outside
any geographical zone corresponding to a
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Assurance level

PDRA characterisation and _

Condition

Demonstration of integrity

Demonstration of assurance

flight restriction zone of a protected
aerodrome or of any other type, as
defined by the responsible authority,
unless the UAS operator has been granted
an appropriate permission.

3.8 Prior to the flight, the UAS operator
should assess the proximity of the
planned operation to manned aircraft
activity.

Observers

Low

3.9 If the UAS operator decides to employ
one or more airspace observers (AOs), the
UA may be operated at a distance from
the remote pilot greater than that
referred to in point 1.5.2 above.

3.10 In relation to AOs, the UAS operator
should comply with the conditions

previsiens of point 4.1.8 below.

3.11 AOs should comply with the conditions
previsiens of point 5.2 below.

4, UAS operator and UAS operations

UAS operator
and UAS
operations

Medium

4.1 In addition to the responsibilities that are
defined in point UAS.SPEC.050 of the
Annex to the UAS Regulation and the
conditionsprevisiens for UAS operators in
previous points of this AMC, the UAS
operator should:

4.1.1 develop an operations manual (OM)
(for the template, refer to
AMC1 UAS.SPEC.030(3)(e) and to the
complementary  information in
GM1 UAS.SPEC.030(3)(e));

4.1.2 define the operational volume and
ground risk buffer for the intended
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PDRA characterisation and _

Condition Demonstration of integrity
operation, as per points 3.1 to 3.6 above,
and include them in the OM;

Assurance level Demonstration of assurance

4.1.3 ensure the adequacy of the
contingency and emergency
procedures and prove themit
through any of the following:
(a) dedicated flight tests; or

(b) simulations, provided that the
representativeness of the
simulation means is proven for
the intended purpose with
positive results; or

(c) any other means acceptable to
the competent authority; and

4.1.4 develop an emergency response
plan (ERP) that is suitable for the
intended operation {see-peint7of
GM1UAS.SPEC.030(3}el in
accordance with the conditions for a
‘medium’ level of robustness, which
are included in
AMC3 UAS.SPEC.030(3)(e);

4.1.5 upload updated information into the
geo-awareness function, if such
system is installed on the UAS, when
required by the UAS geographical
zone for the intended location of the
operation;

4.1.6 ensure that before starting the
operation, the controlled ground
area is in place, effective, and
compliant with the minimum
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PDRA characterisation and _

Condition Demonstration of integrity
distance that is defined in points 3.1
and 3.6 above and, when required,
coordinateien with the appropriate
authorities-hasbeen-established;

4.1.7 ensure that before starting the
operation, all persons that are
present in the controlled ground
area:

(a) have been informed of the risks
of the operation;

(b) have been briefed on or trained
in, as appropriate, the safety
precautions and measures that
the UAS operator has established
for their protection; and

(c) have explicitly agreed to
participate in the operation; and

4.1.8 before starting the operation, and if
airspace observers (AOs) are
employed:

(a) ensure the correct placement
and number of AOs along the
intended flight path;

(b) verify that:

Assurance level Demonstration of assurance

(i) visibility and the planned
distance of the AO are within
acceptable limits as defined
in the OM;

(i) there are no potential terrain
obstructions for each AO;

(iii) there are no gaps between
the zones that are covered by
each of the AOs;
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PDRA characterisation and _

Condition Demonstration of integrity

(iv) the communication with each
AQO is established and
effective; and

(v) if means are used by the AOs
to determine the position of
the UA, those means are
functioning and effective; and

(c) ensure that the AOs have been

briefed on the planned flight

path of the UA and on the

associated timing; and

4.1.9 ensure that the UAS that is used in
the intended operation complies
with the technical conditions
previsiens of point 6 below.

4.2 A UAS operation under this PDRA should
be conducted:

4.2.1 keeping the UA in sight of the
remote pilot during the launch and
recovery of the UA, unless the
recovery of the UA is the result of an
emergency flight termination;

4.2.2 in accordance with the OM that is
referred to in point 4.1.1 above;

4.2.3 over a controlled ground area that
comprises the area of the
operational volume that is indicated
in point 3.1 above and the ground
risk buffer that is indicated in point
3.5 above, both projected on the
surface of the Earth;

4.2.4 by a remote pilot that complies with
point 5.1 below; and

Assurance level Demonstration of assurance
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PDRA characterisation and _

Condition Demonstration of integrity
4.2.5 with a UA that complies with point 6

below and is operated with:

(a) an active system to prevent the
UA from exceeding the limits of
the flight geography; and

(b) an active and updated system of
direct remote identification.

4.3 If no AO is employed in the operation, the
operation should be conducted with the
UA flying no further from the remote pilot
than the distance that is indicated in
point 1.2.2 above and following a
preprogrammed trajectory when the UA
is not in VLOS of the remote pilot.

4.4 If one or more AOs are employed in the
operation, the following conditions
should be complied with:

4.4.1 the AO(s) should be positioned so as
to adequately cover the operational
volume and the surrounding
airspace, having the minimum flight
visibility that is indicated in point
1.10 above;

4.4.2 the UA should be operated no
further than 1 km from the AO who
is nearest to the UA;

4.4.3 the distance between any AO and
the remote pilot should not be more
than 1 km; and

4.4.4 robust and effective means are
available for communication
between the remote pilot and the
AO(s).

Assurance level Demonstration of assurance
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PDRA characterisation and _

Condition

Demonstration of integrity

Demonstration of assurance

Assurance level
UAS

maintenance

4.5 In addition to the responsibilities defined
in point UAS.SPEC.050 and the conditions
for UAS operators in previous points, the
UAS operator should ensure that:

Low

4.5.1 Tthe UAS maintenance instructions
that are defined by the UAS
operator sheuld-beare included in
the OM and cover at least the UAS
manufacturer’s instructions and
requirements when applicables;
and

4.65.2 Tthe maintenance staff sheuld
follow the UAS maintenance
instructions when performing
maintenance.

External
services

Low

4.76 The UAS operator should ensure that
the level of performance for any
externally provided service that is
necessary for the safety of the flight is
adequate for the intended operation.

The UAS operator should declare that this
level of performance is adequately
achieved.

5. Conditions

Asperfnnendh

4.87 The UAS operator should define and
allocate the roles and responsibilities
between the UAS operator and the
external service provider(s), if applicable.

for the personnel in charge of duties essential to the UAS operation

Low

5.1 In addition to complying with the
requirements of point UAS.SPEC.060 of
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PDRA characterisation and _

Condition Demonstration of integrity
the Annex to the UAS Regulation and with
the conditionsprevisiens for remote pilots
in previous points of this AMC, a remote
pilot who is engaged in operations under
this PDRA should:

Assurance level Demonstration of assurance

5.1.1 hold a certificate of remote pilot remete-
piet theoretical knowledge, in accordance
with Attachment A to Chapter Il of
Appendix 1 to the Annex to the UAS
Regulation, which is issued by the
competent authority or by an entity that is
designated by the competent authority of
a Member State;

5.1.2 hold an accreditation of completion of a
practical skill practical-skilt training
course for this PDRA, in accordance with
Attachment A to Chapter Il of Appendix
1 to the Annex to the UAS Regulation,
which is issued by:

(a) an entity that has declared
compliance with the
requirements of Appendix 3 to
the Annex to the UAS Regulation
and is recognised by the
competent authority of a
Member State; or

(b) a UAS operator that has declared
to the competent authority of the
Member State of registration
compliance with this PDRA and
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PDRA characterisation and _

Condition Demonstration of integrity
with the requirements of
Appendix 3 to the Annex to the
UAS Regulation;

Assurance level Demonstration of assurance

5.1.3 before starting the UAS operation:

(a) set the programmable flight
volume of the UA to keep it
within the flight geography; and

(b) verify that the means to terminate
the flight as well as the
programmable flight volume
functionality of the UA are
operational; and

5.1.4 during the flight:

(@) unless supported by visual
observers (VOs), maintain =&
thorough visual scan of the
airspace that surrounds is
surrounding the UA to avoid any
risk of collision with manned
aircraft; the remote pilot should
discontinue the flight if the
operation poses a risk to other
aircraft, people, animals,
environment or property;

(b) maintain control of the UA, except
in case of a loss of the command
and control link;
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PDRA characterisation and _

Condition Demonstration of integrity

Assurance level Demonstration of assurance

(c) operate only one UA at a time;

(d) not operate the UA from a moving
vehicle;

(e) not hand ever the control of the
UA over to another control unit;

(f) inform the AO(s), when employed,
in a timely manner of any
deviations of the UA from the
intended flight path, and of the
associated timing;

(g) use the contingency procedures
that are defined by the UAS
operator for abnormal situations,
including situations where the
remote pilot has an indication
that the UA may exceed the limits
of the flight geography; and

(h) use the emergency procedures
that are defined by the UAS
operator for  emergencies,
including triggering the means to
terminate the flight when the
remote pilot has an indication
that the UA may exceed the limits
of the operational volume.

5.1.5 If operations are conducted at a height
between 120m and 150m, have
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PDRA characterisation and _

Condition Demonstration of integrity
additional  theoretical knowledge
training in the following topics:

Assurance level Demonstration of assurance

(a) raising awareness about the air
risk and about the existence of
other airspace users;

(b) checking height determination/
limitation devices; and

(c) using procedures for
coordination between the
remote pilot and the AO(s);

(d) using applicable procedures in
case a manned aircraft is
detected.

Airspace

observer (AO) 5.2  The AO’s main responsibilities are laid

down in point UAS.STS-02.050 of the
Annex to the UAS Regulation.A-2—ef
, iy A AMC2 Asticle 11 TF
I B .
to-the UAS operation:

Low

5.3  If operations are conducted at a height
between 120 m and 150 m, the AO(s)
should undergo additional theoretical
knowledge training in the following
topics:
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PDRA characterisation and _

Assurance level Condition Demonstration of integrity ** Demonstration of assurance®

(a) raising awareness about the air
risk and about the existence of
other airspace users;

(b) checking height determination/
limitation devices;

(c) using procedures for
coordination between the
remote pilot and the AO(s); and

(d) using applicable procedures in
case a manned aircraft is
detected.

6. Technical _
UAS 6.1 A UAS that is to be used in operations
under this PDRA should comply with the
requirements of Part 17 of the Annex to
Regulation (EU) 2019/945%, except that
the UAS does not need to:

6.1.1 bear a Class C3 UAS or Class C6 UAS
Low*? identification en-tself;

6.1.2 be exclusively powered by electricity,
if the UAS operator ensures that the
environmental impact that is caused
by the use of non-electric UAS is
minimised;

42 The containment requirements (reference to point 4 and 5 of Part 17 of Regulation (EU) 2019/945), should be demonstrated with a medium assurance level.

43 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on third-country operators of unmanned aircraft systems (OJ L 152, 11.6.2019, p. 1)
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0945).
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PDRA characterisation and _

Condition Demonstration of integrity

Assurance level Demonstration of assurance

6.1.3 include a notice that is published by
EASA and provides the applicable
limitations and obligations, as
required by the UAS Regulation; and

6.1.4 include the manufacturer’s
instructions for the UAS if it is
privately built; however, information
on its operation and maintenance,
as well as on the training of the
remote pilot, should be included in
the OM.

Note 1: The UAS can comply with point (9) of
Part 4 of the Annex to Regulation (EU)
2019/945 by using an add-on that complies
with Part 6 of the Annex to that seid
Regulation.

Note 2: If the UA does not bear have a physical
serial number that is compliant with standard
ANSI/CTA-2063-A ‘Small Unmanned Aerial
Systems Serial Numbers’ and/or does not have
an integrated system of direct remote
identification, it can comply with point (9) of
Part 4 of the Annex to Regulation (EU)
2019/945 by using an add-on that complies
with Part 6 of the Annex to that seid
Regulation.

Note 3: If the UAS is privately built, there may
be no identification on the UA of its MTOM. In
that case, the operator should ensure that the
MTOM of the UA, in the configuration of the
UA before take-off, does not exceed 25 kg.

Table PDRA-S02.1 — Main limitations and conditionsprevisiens for PDRA-S02
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AMC1 Article 13 Cross-border operations or operations outside the

State of registration

CROSS-BORDER OPERATIONS
__
__
F
r
~
(e)  After receiving the confirmation of acceptability, the UAS operator may start its operation.
O o g o o e oy o

**x
*
*
*
* ok

* ok
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APPLICATION FORM FOR A CROSS-BORDER UAS OPERATION

Application for a cross-border UAS operation in the ‘specific’ category

Data protection: Personal data included in this application is processed by the competent authority pursuant to Regulation (EU)
2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with regard to the
processing of personal data and on the free movement of such data, and repealing Directive 95/46/EC (General Data Protection
Regulation). Personal data will be processed for the purposes of the performance, management and follow-up of the application by
the competent authority in accordance with Article 12 of Regulation (EU) 2019/947 of 24 May 2019 on the rules and procedures for
the operation of unmanned aircraft.

If the applicant requires further information concerning the processing of their personal data or exercising their rights (e.g. to access
or rectify any inaccurate or incomplete data), they should refer to the contact point of their competent authority.

The applicant has the right to file a complaint regarding the processing of their personal data at any time to the national data
protection supervisor authority.

[ ] New application ‘ [ ] Amendment to confirmation of acceptability NNN-COB-xxxxx/yyy
1. UAS operator and approval data

1.1 UAS operator registration number
1.2 UAS operator name
1.3 Operational point of contact

Name
Telephone
Email

1.4 Type of approval 1.4.1 Operational authorisation / LUC 1.4.2 Expiration date
number issued by the MS of registration

[] Operational authorisation
1 Luc

2. Locations

2.1 Intended location(s) for the operation

2.2 Classification of the airspace where [ ]A [ 8 [Jc [ ]p []E []F []aG
the operation is intended to be
conducted

2.3 Expected date of start
of the operation 2.4 Expected end date

2.5. Applicable local conditions

3. Update of the application of the mitigation means and local conditions
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3.1 Updated ‘Location of UAS operation’
chapter of the operations manual (OM), if
applicable

3.2 Compliance evidence for updated
mitigation measures and local conditions

4. Remarks

5. Declaration of compliance

I, the undersigned, hereby request the confirmation of acceptability of the cross-border UAS operation in xxx (name of
the Member State) and declare that the UAS operation will comply with:
— any national rules related to privacy, data protection, liability, insurance, security, and environmental protection;
— the applicable requirements of Regulation (EU) 2019/947; and
the limitations and conditions defined in the operational authorisation provided by the competent authority of the
Member State of registration and in the confirmation of acceptability of the cross-border UAS operation provided
by the competent authority of the Member State of operation.
Moreover, | declare that the related insurance coverage, if applicable, will be in place at the start date of the UAS

operation.

Date Signature

Instructions for filling in the application form

If the application relates to an amendment to a confirmation of acceptability for a cross-border UAS operation,
please indicate the number of the confirmation of acceptability and fill out in red the fields that are amended
compared to the last confirmation of acceptability.

1.1  The UAS operator registration number in accordance with Article 14 of the UAS Regulation.

1.2  Name of the UAS operator as declared during the registration process.

1.3  Contact data of the person responsible for the operation, in charge to answer possible operational
questions raised by the competent authority.

1.4  Select one of the two options.

1.4.1 Number of the operational authorisation or of the LUC terms of approval issued by the MS of registration.
The referenced document should be attached to the application.

1.4.2 Expiration date of the document listed in 1.4.2. If the validity is unlimited, indicate ‘Unlimited’.

2.1  Location(s) in the MS of operation where the UAS operator intends to conduct the UAS operation. The
location(s) should be expressed in the same way as in the operational authorisation (e.g. generic or
specific, as defined by the geographical coordinates).

2.2  Select one of the seven options.
2.3  Date on which the UAS operator expects to start the operation.

2.4  Date on which the UAS operator expects to end the operation.
The UAS operator may ask for an unlimited duration; in this case, indicate ‘Unlimited’.
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2.5

3.1

3.2

Note:

List the local conditions applicable to the location(s) defined in point 2.1 (e.g. special frequency to be
avoided, national insurance regulation, etc.).

Indicate either the identification and revision number of the OM or the document with an extract of the
OM including the chapter describing the operational procedures and the relevant information, amended
by the UAS operator, to comply with the local conditions and after the application of the mitigation
measures in the intended location(s). This document should be attached to the application.

Indicate the compliance evidence file identification and revision number. This document should be
attached to the application.

Free-text field for the addition of any relevant remark.

In case of LUC, point 3 should not be filled in if according to the LUC terms of approval the organisation
has the privilege to extend the operational authorisation to different locations.

FORM FOR THE CONFIRMATION OF ACCEPTABILITY OF A CROSS-BORDER UAS OPERATION IN THE
‘SPECIFIC’ CATEGORY

Confirmation of acceptability of a cross-border UAS operation NAA
in the ‘specific’ category Logo
1. UAS operator and approval data
1.1 UAS operator registration number
1.2 UAS operator name
1.3 Operational point of contact
Name
Telephone
Email
1.4. Type of approval 1.4.1. Operational authorisation / LUC number 1.4.2 Expiration date

issued by MS of registration

[ Operational authorisation

0 Luc

2. Locations

Location(s) for the operation

3. Remarks

4. Confirmation of acceptability

*

*

**

*
* o

*
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4.1 Confirmation number

4.2 Expiration date

4.3 Updated ‘Location of UAS operation’
chapter of the operations manual, if
applicable

4.4 Compliance evidence for updated
mitigations and local conditions

xxx (name of the competent authority) confirms that the updated mitigation measures and
application of local conditions proposed by the applicant are satisfactory for the operation at the
location(s) defined in point 3.1. This certificate is valid as long as the applicant complies with the
operational authorisation or the LUC terms of approval defined in point 1.4.1 of the application,
with Regulation (EU) 2019/947 and with any applicable Union and national regulations related to
privacy, data protection, liability, insurance, security, and environmental protection.

Date Signature and stamp

Instructions for filling in the form for the ‘Confirmation of acceptability of a cross-border UAS operation in the
“specific” category’.

1.1  The UAS operator registration number in accordance with Article 14 of the UAS Regulation.
1.2 Name of the UAS operator as declared during the registration process.

1.3  Contact data of the person responsible for the operation, in charge to answer possible operational
questions raised by the competent authority.

1.4  Select one of the two options.
1.4.1. Number of the operational authorisation or of the LUC terms of approval issued by the MS of registration.
1.4.2 Expiration date of the document listed in 1.4.2. If the validity is unlimited, indicate ‘Unlimited’.

2. Location(s) in the MS of operation where the UAS operator is authorised to operate. The location(s)
should be expressed in the same way as in the operational authorisation (e.g. generic or specific, as
defined by the geographical coordinates).

3. Free-text field for the addition of any relevant remark.

4.1 Reference number of the confirmation of acceptability, as issued by the competent authority. The
number should have the following format:

NNN-CBO-xxxxx/yyy
Where:
— ‘NNN’ is the ISO 3166 Alpha-3 code of the MS that issues the confirmation of acceptability of the

operational authorisation number;
— ‘CBO’ is a fixed field meaning ‘cross-border operation’;

— ‘xxxxx’ are 5 alphanumeric characters defining the confirmation of acceptability of the operational
authorisation number; and

— ‘vyy’ are 3 alphanumeric characters defining the revision number of the confirmation of
acceptability of the operational authorisation number. Each amendment of the confirmation of
acceptability of the operational authorisation number will determine a new revision number.

4.2  The duration of the confirmation of acceptability of the operational authorisation may be unlimited; in
this case, indicate ‘Unlimited’. The confirmation of acceptability will be valid as long as the UAS operator
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AMC1 Article 15(1) Operational conditions for UAS geographical
zones

GM1 Article 15(1) Operational conditions for UAS geographical
zones

¥
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GM2 Article 15(1) Operational conditions for UAS geographical

zones

¥

*
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GMS3 Article 15(1) Operational conditions for UAS geographical
zones

AMC1 Article 15(2) Operational conditions for UAS geographical
zones

GM1 Article 15(2) Operational conditions for UAS geographical
zones
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GM2 Article 15(2) Operational conditions for UAS geographical
zones

AMC1 Article 15(3) Operational conditions for UAS geographical

Zzones

AMC2 Article 15(3) Operational conditions for UAS geographical
zones

AMC3 Article 15(3) Operational conditions for UAS geographical
zones
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GM1 Article 15(3) Operational conditions for UAS geographical
zones

¥
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Aemata parin

Baldone

Vecummnieks
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‘
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Article 17 Designation of the competent authority
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Both the competent authority that is designated as per Article 17(1) of the UAS Regulation and
the entity that is designated by the competent authority as per point UAS.OPEN.030(2) should
issue a certificate of remote pilot competency, as provided for in AMC2 UAS.OPEN.030(2) ‘UAS
operations in subcategory A2’ to allow for potential verification by the law enforcement
authority.

2. Recognised entities

Recognised entities are not allowed to perform tasks on behalf of the EASA Member States.
However, they may provide an independent verification of compliance of the applicant (e.g. the
UAS operator or remote pilot) with certain requirements and may recommend the competent
authority to issue a certificate.

An example of such an entity is provided in point UAS.STS-01.020(1)(e)(ii). In such a case, no
formal accreditation process is required for the recognised entity and the competent authority
may be satisfied with only a declaration of compliance with the requirements listed in
Appendix 3 to the Annex to the UAS Regulation.

However, such act of recognition is not imposed by EU law; it may be imposed by national law.
In this case, such act of recognition will be valid only within the Member State that has imposed
it. EASA can oversee whether the competent authorities have recognised entities to perform
some of their activities. However, as EU law does not require to assess the performance of such
entities, any assessment may be foreseen by national law and ultimately be at the discretion of
the competent authorities that decided to recognise a certain entity, e.g. for training.

SORA recommends that compliance with the operational safety objectives (0SOs) be verified
by a third party for operations in the ‘specific’ category, which require a high level of robustness.
In such case, the EASA Member States may appoint:

— designated entities if they are also delegated to issue the operational authorisation; or

— recognised entities if they may only verify compliance and recommend the competent
authority to issue the operational authorisation.

DOCUMENTS, RECORDS AND REPORTS TO BE KEPT
(a) The competent authority should keep at least the following documentation:
[...]

(5) Documentation related to audits and inspections regarding the oversight of the
competent authority by EASA, as well as the oversight of UAS operators and other entities
by the competent authority. This documentation should include at least the following:

(i) training, qualification, and authorisation of team leaders and team members of the
competent authority;

(ii)  inspection programmes;
(iii)  reports;

(iv)  findings and related evidence;
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(v)  agreed corrections and corrective actions; and
(vi)  closure of findings of non-conformity and related evidence.

(b)  The records should be kept for at least 3ferthree years after their validity date expires.

The coordination among the EASA Member States includes the designation of cross-border
geographical zones as per AMC1 Article 15(1).

CROSS-BORDER GEOGRAPHICAL ZONE(S)

When operating a UAS with a maximum take-off mass (MTOM) of up to 2 kg, the remote pilot may fly
the UAS at a distance of less than 50 m from involved persons.

UAS OPERATIONS CLOSE TO PEOPLE

3.1.2. Draft AMC and GM to Part-UAS (Annex to the UAS Regulation)

THEORETICAL KNOWLEDGE SUBJECTS FOR BASIC ONLINE THEORETICAL KNOWLEGDE TRAINING
COURSES AND THEORETICAL KNOWLEGDE EXAMINATIONS FOR SUBCATEGORIES A1 AND A3

The acquisition of theoretical knowledge by theeach remote pilot should cover at least the following
elementstheoretical knowledge subjects:

[..]
(e)  Operational procedures:
(1) pre-flight:

(i) assessment of the area of operation and the surrounding area, including the terrain
and potential obstacles and obstructions for keeping VLOS of the UA, potential
overflight of uninvolved persons, and the potential overflight of critical
infrastructure;

(i)  identification of a safe area where the remote pilot can perform a practice flight;

(iii) environmental and weather conditions (e.g. factors that can affect the
performance of the UAS such as electromagnetic interference, wind, temperature,
etc.); methods of obtaining weather forecasts; and

(iv)  checking the conditions of the UAS;
(2) in-flight:

(i) normal procedures; and
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(ii) contingency procedures for abnormal situationsi—{e-g—feor—lost-data-tink
connections);
(a)  managing the UAS flight path in abnormal situations;
(b)  managing a situation when the UAS positioning equipment is impaired;

(c)  managing a situation of incursion of a person into the area of operation, and
taking appropriate measures to maintain safety;

(d)  managing the exit from the operation zone as defined during the flight
preparation;
(e)  managing the incursion of a manned aircraft nearby the area of operation;

(f) managing the incursion of another UAS into the area of operation;

(g) dealing with a situation of a loss of attitude or position control generated by
external phenomena; and

(h)  conducting the loss-of-link procedure;

[...]

PROOF OF COMPLETION OF THE ONLINE THEORETICAL KNOWLEGDE TRAINING COURSE AND
SUCCESSFUL COMPLETION OF THE ONLINE THEORETICAL KNOWLEGDE EXAMINATION

Upon receipt of the proof that ef a remote pilot has successfully completed the online theoretical
knowledge training course andpassing—the online theoretical knowledge examination, the
MScompetent authority or the entity that is designated by the competent authority should provide
athefolewing proof of completion to the remote pilot in the format that is depicted in the figure
below. The proof may be provided in electronic form.

EJEASA  MEMBER STATE

g

NaY

Proof of completion of the online training

(2)

FIRST NAME: Name LAST NAME: Last name
NNN-RP-123456789ABC (1) EXPIRATION DATE: dd.mm.yyyy

*

*

**

*
* o
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Insert the national
| competent authority
, &7 logo
E ASA NAA logo
Eurapean Union Aviation Safety Agency
Insert the 1SO 3166
national code inthe | 5]
centreofthe EUflag | A1/A3
OPEN SUB
CATEGORY Insert the words “Proof
of completion of the
_ online training” in the
7 MS national language.
Insert the words "
“First name” in the | e
MS national
| nationd Insert the words “Last
anguage. PROOF OF COMPLETION OF THE ONLINE TRAINING L hame” inthe Ms
\‘ _ national language.
L T
- Y,
Insert the words First Name Last Name _ ] Insert a QR code providing
“Identification I:l =P L£==4— alink to the national
- i ]
:::;:bmear\J I;l;t:gh:s | "NNN-RP-123456789A8C / dd.mm.yyyy E I-‘ﬂ E :jnaffrbrna:tei:nh;rleatt:;to the
remate pilot is stored.
'
/

Insert the words
“Expiration date” in the
MS national language.

{H—tnsert-the-identifierThe identification number that is provided by the competent authority, or
the entity that is designated by the competent authority releasing that issues the proof of
completion—Fhereference should have the following format:

NNN-RP-XXXXXXXXXXXX

Where:

— ‘NNN! is the ISO 3166 Alpha-3 code of the MS releasingthat issues the proof of completion;

— ‘RP! is a fixed field meaning: ‘remote pilot’; and

— O XDoooxxxxxxxxxx’ are 12 alphanumeric characters (lower-case only) defined by the MS
competent authority or the entity that is designated by the competent authority of an EASA
Member State that issues+eleasing the proof of completion.

As-an-eExample: (FIN-RP-123456789abc)

pHetisstered-Through the quick response (QR) code that links to the ‘remote pilot identifier;
number’, {4-all information related to the training of the remote pilot can be retrieved- by
authorised bodies (e.g. competent authorities, law enforcement authorities, etc.) and
authorised personnel.
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MODIFICATION OF A UAS WITH A CE CLASS IDENTIFICATION LABEL MARK

UAS operators should not make any modifications to a UAS in class CO, C1, C2, C3 or C4 that breach
compliance with the product requirements. If the UAS operator carries out such a modification on a
UAS, that UAS is no longer considered to have a CE Class identification label mark and it may only be
operated in-Subeategery-A3,-o+in the ‘specific’ category in accordance with Subpart B of Annex | to
the UAS Regulation.

REMOTE PILOT CERTIFICATE OF COMPETENCY

After the verification that the applicant has passed the online theoretical knowledge examination, has
completed and declared the self-practical skill self-training, and has passed the additional theoretical
knowledge examination provided by the competent authority or by an entity recognised by the
competent authority, the MScompetent authority or the entity that is designated by the competent
authority should provide athe-folowing certificate of competency to the remote pilot in the format
depicted in the figure below. The certificate may be provided in electronic form.

EJEASA  MEMBERSTATE coor o
\?\

i

4

Remote pilot certificate of competency

(2)
FIRST NAME: Name LAST NAME: Last name
NNN-RP-123456789ABC(1) EXPIRATION DATE: dd.mm.yyyy
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Mot | |«
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Insert the words First Name ast Name o L Insert a QR code providing
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national language. information related to the

Insert the words
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MS national language.

remote pilot is stored.

{4)—tnsertthe-identifierThe identification number that is provided by the competent authority or
the entity that is designated by the competent authority that issues releasing the certificate of
remote pilot competency—Fhereference should have the following format:

NNN-RP-XXXXXXXXXXXX

Where:

— ‘NNN! is the ISO 3166 Alpha-3 code of the MS issuing releasing the proof of completion;

— ‘RP! is a fixed field meaning: ‘remote pilot’; and

— fxxxxxxxxxxxx’ are 12 alphanumeric characters (lower-case only) defined by the

MScompetent authority or the entity that is designated by the competent authority that
issues-releasing the proof of completion.

As-ar-eExample: (FIN-RP-123456789abc)

pHetisstered-Through the ‘remote pilot

“-number’, 4}-all information related to the

training of the remote pilot can be retrieved- by authorised bodies (e.g. competent authorities,

law enforcement authorities, etc.) and authorised personnel.
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THEORETICAL KNOWLEDGE EXAMINATION FOR THE CERTIFICATE OF REMOTE PILOT COMPETENCY
AND OF THE REMOTE PILOT THEORETICAL KNOWLEDGE FOR STS

A theoretical knowledge examination to obtain a ‘certificate of remote pilot competency’ in
subcategory A2 of the ‘open’ category and a ‘certificate of remote pilot theoretical knowledge’ for
STSs should be conducted:

(1) as a face-to-face examination at the facilities of the competent authority, or the entity that is
designated by the competent authority (if that entity issues the certificate), or the entity
recognised by the competent authority (if the certificate is issued by the competent authority);
or

(2)  through an online proctored examination, where the examination provider should provide the
participants in the exam with a clear procedure on how to conduct such an examination as well
as with a system that:

(a) allows the adequate verification of the identity of the person that takes the examination;

(b)  provides a method to verify that the person that takes the examination does not use
during the examination any support other than that specified in the examination
procedure;

(c) provides assistance to the person that takes the exam, as specified in the examination
procedure; and

(d) enables the recording of the examination session of the person that takes the
examination with due consideration of the applicable privacy and data protection
regulations, to allow for a later review of that session.

PRACTICAL SKILL SELF-TRAINING

(a)  The aim of the practical skill self-training is to ensure that the remote pilot sheuld-be-able-te
demonstrates at all times the ability to:

(1) operate a class C2 UAS within its limitations;

(2) complete all manoeuvres with smoothness and accuracy;
(3) exercise good judgment and airmanship;

(4) apply their theoretical knowledge; and

(5) maintain control of the UA at all times in such a manner that the successful outcome of
a procedure or manoeuvre is never seriously in doubt.

(b)  The remote pilot should complete the practical skill self-training with a UAS that features the
same flight characteristics (e.g. fixed wing, rotorcraft), control scheme (manual or automated,
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human:zmachine interface) and a similar weight as the UAS intended for use in the UAS
operation. This implies the use of a UA with an MTOM of less than 4 kg and bearing the Class 2

labelCE-marking afterthe transition-period-relative to- CE-markingisclosed.

(c) If a UAS with both manual and automated control schemes is used, the practical skill self-
training should be performed with both control schemes. If athis UAS has multiple automated
features, the remote pilot should demonstrate proficiency with each automated feature.

(d)  The practical skill self-training should contain at least flying exercises regarding take-off or
launch and landing or recovery, precision flight manoeuvres remaining in a given airspace
volume, hovering in all orientations or loitering around positions when applicable. In addition,
the remote pilot should exerciseconduct contingency procedures for abnormal situations (e.g.
a return-to-home function, if available), as stipulated in the user’s manual provided by the
manufacturer. However, the remote pilot should only conduct those contingency procedures
that do not require the deactivation of UAS functions that may reduce its safety level.

PRACTICAL COMPETENCIES FOR THE PRACTICAL SKILL SELF-TRAINING

When executing the practical skill self-training, the remote pilot should perform as many flights as
they deem necessary to gain a reasonable level of knowledge and the skills to operate the UAS.

[...]
(b)  Preparation for the flight:

(1) assess the general condition of the UAS and ensure that the configuration of the UAS
complies with the instructions provided by the manufacturer in the user’s manual;

(2)  ensure that all removable components of the UA are properly secured;

(3) make sure that the software installed on the UAS and on the remote pilot station (RPS) is
the latest published by the UAS manufacturer;

(4) calibrate the instruments on board the UA, if needed,;
(5) identify possible conditions that may jeopardise the intended UAS operation;

(6) check the status of the battery and make sure it is compatible with the intended UAS
operation;

(7) wupdateactivate the geo-awareness system and ensure that the geographical information
is up to date;ard

(8) setthe height limitation system, if needed;

(9) setthe low-speed mode; and

(10) check the correct functioning of the C2 link.
(c)  Flight under normal conditions:

(1) followingusing the procedures provided by the manufacturer in the user’s manual,
familiarise with how to:
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(i) take off (or launch)
(i)  make a stable flight:
(A)  hover in case of multirotor UA,
(B) perform coordinated large turns;
(C) perform coordinated tight turns;
(D) perform straight flight at constant altitude;
(E)  change direction, height and speed;
(F)  follow a path;

(G)  return of the UA towards the remote pilot after the UA has been placed at a
distance that no longer allows its orientation to be distinguished, in case of
multirotor UA;

(H) perform horizontal flight at different speed (critical high speed or critical low
speed), in case of fixed-wing UA;

(iii) keep the UA outside no-fly zones or restricted zones, unless holding an
authorisation;

(iv)  use some external references to assess the distance and height of the UA,

(v)  perform returato-homereturn-to-home (RTH) procedure — automatic or manual;
(vi) land (or recovery);and

(vii) perform a landing procedure and a missed approach in case of fixed-wing UA; and

(viii) perform real-time monitoring of the status and endurance limitations of the UAS;
and

(2) maintain a sufficient separation from obstacles.;
(d)  Flight under abnormal conditions:
(i) manage the UAS flight path in abnormal situations;

(ii)  manage a situation when the UAS positioning equipment is impaired (if the UAS used

allows the deactivation of that equipment);

(ivit) select the safeguard mechanism relevant to a situation;
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(vix) resume manual control of the UAS when automatic systems render the situation
dangerous; and

(vix) apply the recovery method following a deliberate (simulated) loss of the C2 linkearry-eut
thelossotlink-procedure.
(e) Briefing, debriefing and feedback:

(i) shut down and secure the UAS;

(ii)  carry out a post-flight inspection and record any relevant data on the general condition
of the UAS (its systems, components, and power sources);

(ili) conduct a review of the UAS operation; and

(Hv) identify situations when an occurrence report is necessary and complete the occurrence
report.

GM1 UAS.OPEN.030(2)(c) UAS operations in subcategory A2

REMOTE PILOT COMPETENCIES REQUIRED TO OBTAIN A CERTIFICATE OF REMOTE PILOT
COMPETENCY

A remote pilot may obtain the additional theoretical knowledge that is needed to pass the additional

theoretical examination for a certificate of remote pilot competency-ir-ene-ofthefollowingtwe-ways:
(a) - traini
{H—via Scompetency-based training that covers aspects related to non-technical skills in an

integrated manner, taking into account the particular risks associated with UAS
operations.

{2}— Competency-based training should be developed using the analysis, design,
development, implementation, and evaluation (ADDIE) principles.

The competency may be acquired by one of the following two ways:

(ba) Self-study, such as:

(i) reading the manual or leaflet provided by the UA manufacturer;

(#2) reading related information or watching instructional films; and
(#3) obtaining information from others who have already experience in flying a UA.
(b)  Study in a training facility.

FheA remote pilot may also undertake this study as classroom training, e-learning or similar
training at a training facility. Since this training is not mandated by the UAS RegulationMSs, the
national aviation authorities (NAAs) are not required to approve the training syllabiuses.
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GM2 UAS.OPEN.040(4) UAS operations in subcategory A3

AMC1 UAS.OPEN.050(1) Responsibilities of the UAS operator
OPERATIONAL PROCEDURES

The UAS operator should develop procedures adapted to the type of operations and to the risks
involved. Therefore, written procedures should not be necessary if the UAS operator is also the remote
pilot, and the remote pilot may use the procedures defined byl the manufacturer-'m

GM1 UAS.SPEC.020(1)(b) Operational declaration

|
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APPLICATION FORM FOR ANFHE OPERATIONAL AUTHORISATION

The UAS operator should submit an application according to the following form. The application and
all the documentation referred to or attached should be stored for 2twe years in a manner that
ensures their protection from unauthorised access, damage, alteration, and theft. The declaration
may be complemented by the description of the procedures to ensure that all operations are in
compliance with Regulation (EU) 2016/679 on the protection of natural persons with regard to the
processing of personal data and on the free movement of such data, as required by point
UAS.SPEC.050 (1)(a)(iv).

X Application for an operational authorisation

Data protection: Personal data included in this application is processed by the competent authority pursuant to Regulation (EU)
2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with regard to
the processing of personal data and on the free movement of such data, and repealing Directive 95/46/EC (General Data
Protection Regulation). Personal data will be processed for the purposes of the performance, management and follow-up of the
application by the competent authority in accordance with Article 12 of Regulation (EU) 2019/947 of 24 May 2019 on the rules
and procedures for the operation of unmanned aircraft.

If the applicant requires further information concerning the processing of their personal data or exercising their rights (e.g. to
access or rectify any inaccurate or incomplete data), they should refer to the contact point of their competent authority.

The applicant has the right to file a complaint regarding the processing of their personal data at any time to the national data
protection supervisorauthority.

[ ] New application ‘|:| Amendment to operational authorisation NNN-OA-xxxxx/yyy

1. UAS operator and approval data

1.1 UAS operator registration number

1.2 UAS operator name

1.3 Name of the accountable manager

1.4 Operational point of contact

Name
Telephone
Email
2. Details of the UAS operation
2.1 Expected date of start of the 2.2 Expected end date
operation

2.3 Operation’s location(s)

2.4 Type of operation [ ]vLos [ ]BvLOS [ ]EvLos
2.5 Transport of dangerous goods []Yes [ JNo
2.6 Classification of the airspace where the [Ja [J8 [Jc [Io [Je [ [Je

operation is intended to be conducted

2.7 Risk assessment reference and revision
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2.8 Level of assurance and integrity

2.9 Type of operational areas overflown

2.10 Upper limit of the contingency volume

2.11 Operational volume residual air risk level [ ]ARC-a [ ]JARC-b [ ]ARC-c [_]ARC-d

2.12 Operations manual

2.13 Compliance evidence file

3. Data of authorised UAS

3.1 Manufacturer 3.2 Model

3.3 Type of UAS || |Aeroplane [ JHelicopter | 3.4 Max characteristic
[ JMultirotor [ ]Hybrid/vTOL dimensions
[ JLighter than air / other

3.5TOM 3.6 Maximum speed

3.7 Number of type certificate (TC) or design
verification report, if available

3.8 Certificate of airworthiness (CofA)
(if available)

3.9 Number of noise certificate (if available)

3.10 Mitigation to reduce effect of ground [ JNo [Jves, low [ ]Yes, medium [ ]Yes, high
impact

3.11 Technical requirements for [ ]Basic [ ] Enhanced
containment

4. Remarks

5. Declaration of compliance

I, the undersigned, hereby declare that the UAS operation will comply with:

— any applicable Union and national regulations related to privacy, data protection, liability, insurance,
security, and environmental protection;

—  the applicable requirements of Regulation (EU) 2019/947; and
— the limitations and conditions defined in the operational authorisation provided by the competent authority.

Moreover, | declare that the related insurance coverage, if appliable, will be in place at the start date of the UAS
operation.

Date Signature
7
* . . . . .
) - Applicationforoperationalauthorisation
> o A
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Instructions for filling in the _m

[any

.1  The UAS operator registration number in accordance with Article 14 of the UAS Regulation.

1.2-. Name of the accountable manager or_ the name of the UAS operator-in

¥
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23.1 Name of the manufacturer of the UAS.
23.2 Model of the UAS as defined by the manufacturer.
3.3  Select one of the five options.

3.4 Indicate the maximum dimensions of the UA in metres (e.g. for aeroplanes: the length of the wingspan;
for helicopters: the diameter of the propellers; for multirotors: the maximum distance between the tips
of two opposite propellers) as used in the risk assessment to identify the ground risk.

3.5 Indicate the maximum value, expressed in kg, at which the operation may be authorised. The TOM maybe
be different from (however, not higher than) the MTOM defined by the UAS manufacturer.

3.6 Maximum cruise airspeed, expressed in m/s and knots in parenthesis, at which the UA may be operated
as used in the risk assessment to assess the energy linked to the UA.

2:33.7 Include the EASA TC number, or the UAS design verification report number issued by EASA, if available.

2:53.8 If a UAS with an EASA TC is required by the NAA, the UAS should have a certificate of airworthiness (CofA).
2:63.9 If a UAS with an EASA TC is required, the UAS should have a noise certificate.

3.10 Select one of the four options.

3.11 Select one of the two options.

4 Free-text field for the addition of any relevant remark.

NOTENote 1: Section 23 may include more than one UAS. In that case, it should be filled in with the data of all
the UASs intended to be operated. If needed, fields may be duplicated.

Note 2: The signature and stamp may be provided in electronic form.
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APPLICATION FORM FOR ANFHE OPERATIONAL AUTHORISATION
[...]
(4) CONTROL AND/OR POSITIONING SYSTEM

As a general instruction for this section, in addition to the description and information deemed
necessary to define these systems, provide any certification and rating for the systems, such as
those related to electromagnetic compatibility or any other European Directive satisfied by the
equipment installed on the aircraft, for consideration during the specific risk assessment
conducted using the specific operations risk assessment (SORA) or any other risk
assessmentSMS methodology to evaluate and authorise operations.

[...]
(6)  FLIGHT TERMINATION SYSTEM

Describe and include the technical characteristics of the system, its modes of operation, system
activation and any certification and rating for the components, as well as proof of its
electromagnetic compatibility for consideration during the SORA or any other risk
assessmentSMS methodology that is followed to evaluate and authorise operations.

[...]

OPERATIONAL PROCEDURES WITH MEDIUM AND HIGH LEVELS OF ROBUSTNESS
1. Scope of this AMC

1.1. This AMC addresses the criteria for the medium and high levels of robustness of the
operational procedures that are required under the following OSOs:

(a) OSO #08: Technical issue with the UAS — Operational procedures are defined,
validated and adhered to;

(b) OSO #11: Deterioration of external systems supporting UAS operations —
Procedures are in place to handle the deterioration of external systems supporting
UAS operations;

(c) 0OSO #14: Human error — Operational procedures are defined, validated and
adhered to; and

(d) OSO #21: Adverse operating conditions — Operational procedures are defined,
validated and adhered to.

These criteria may be used to also address the criteria for the medium and high levels of
robustness of the operational procedures required under the mitigation means, which
are defined in Annex B to AMC1 Article 11.
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Workload insignificant.

Workload low.

Enough spare capacity for all tasks.

Insufficient spare capacity for easy attention to
additional tasks.

Was workload
satisfactory without
reduction?

Reduced spare capacity. Additional tasks cannot be
given the desired amount of attention.

Little spare capacity. Level of effort allows little
attention to additional tasks.

Very little spare capacity, but maintenance of effort
in the primary tasks not in question.

Was workload tolerable Very high workload with almost no spare capacity.
for the task? Difficulty in maintaining the level or effort.

Extremely high workload. No spare capacity. Serious
doubts as to ability to maintain level or effort.

Was it possible to Task abandoned. RCM unable to apply the level of
complete the task? effort required for the task.

10

RCM performs a procedure task
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AMC3 UAS.SPEC.030(3)(e) Application for an operational

authorisation
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GM1 UAS.SPEC.030(3)(e) Application for an operational
authorisation

OPERATIONS MANUAL — TEMPLATE
[...]

‘7. Emergency response plan (ERP)’
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OPERATIONAL AUTHORISATION TEMPLATE

The competent authority should produce the operational authorisation according to the following

form:
y Operational authorisation for the ‘specific’ category E)Agi
<
e
1. Authority issuing the authorisation
1.1 Issuing authority
1.2 Contact person
Name
Telephone
Email
2. UAS operator data
2.1 UAS operator registration number
2.2 UAS operator name
2.3 Operational point of contact
Name
Telephone
Email
3. Authorised operation
3.1 Authorised location(s)
3.2 Risk assessment reference and revision
3.3 Level of assurance and integrity
3.4 Type of operation [ ]vLos []BvLOS [ ] EvLOS
3.5 Transport of dangerous goods [ ]Yes [ INo
3.6 Type of operational areas overflown
3.7 Upper limit of the contingency volume
3.8 Operational volume residual air risk level [ _JARC-a [_]ARC-b []ARC-c [_]ARC-d

3.9 Ground risk 3.9.1 Strategic mitigations

[ INo [ ]ves, low

[ ] Yes, medium [_] Yes, high

mitigations 3.9.2 ERP

[ INo [ ]ves, low

[ ] Yes, medium [_] Yes, high

3.10 Air risk mitigations | 3.10.1 Strategic mitigations

|:|No |:|Operational restrictions

[ Jcommon rules and structures

3.10.2 Tactical mitigations

* *
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3.11 Achieved level of containment [ ] Basic [ ] Enhanced
3.12 Remote pilot competency
3.13 Competency of staff, other than the remote pilot,
essential for the safety of the operation
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3.14 Type of events to be reported to the competent
authority (in addition to those required by
Regulation (EU) No 376/2014)

3.15 Insurance [INo [ ]ves

3.16 Operations manual

3.17 Comp

liance evidence file

3.18 Additional limitations

4. Data of authorised UAS

4.1 Manufacturer 4.2 Model
4.3 Type of UAS [ |Aeroplane [ ]Helicopter 4.4 Max characteristic
[ IMultirotor [_|Hybrid/vTOL dimensions

[_|Lighter than air / other

4.5TOM

4.6 Maximum speed

4.7 Additional technical requirements

4.8 Number of type certificate (TC) or design verification
report,

if required

4.9 Certificate of airworthiness (CofA) (if required)

4.10 Number of noise certificate (if required)

4.11 Mitigation to reduce effect of ground impact [ INo [ ]ves, low [] Yes, medium [_] Yes, high
4.12 Technical requirements for containment [ ] Basic [ ] Enhanced
5. Remarks
3. Operational authorisation

Section 3 and according to the conditions and limitations defined in Section 4, as long as it complies with this
operational authorisation, with Regulation (EU) 2019/947 and with any applicable Union and national
regulations related to privacy, data protection, liability, insurance, security, and environmental protection.

6.1 Operational authorisation number

6.2 Expiration date

Date Signature and stamp
L NAA
k3 . . .
- A LOg
I AUTHORITRELEASING THEAUTHORISATION
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Instructions for filling in the form

1.1  Name of the competent authority that issues the operational authorisation, including the name of the

State-of the UAS-operator.
1o ficati ‘ o horitv.
1.32 Contact details data of the competent authority person ef responsible for issuing the authorisation.
2.1 Registration information of the UAS operator in accordance with Article 14 of the UAS Regulation.

2.2 UAS operator’s registered—first name, as registered in the UAS operator registration database—anéd

2.3 Fhe-<Contact details data of the person responsible for the operations, in charge to answer possible

operational questions raised by the competent authority-detailsinclude-the telephoneandfaxnumbers;

3.1 Depending on the initial ground and air risk and on the application of mitigation measures, the location(s)
may be generic or specific (e.g. defined by the geographical coordinates).

3.2 Indicate either the PDRA number and its revision, if applicable, or the risk assessment methodology used
(e.g. SORA) and its revision.

3.3  If the risk methodology used is the SORA, indicate the final SAIL of the operation.
3.4  Select one of the three options.
3.5 Select one of the two options

3.6 Characterise the ground risk (i.e. controlled ground, sparsely populated, populated, gatherings of people)
for the operational and the adjacent area.

3.7 Insert the upper limit of the contingency volume using the AGL reference, expressed in metres, when the
upper limit is below 150 m, or use the MSL reference, expressed in metres and feet in parenthesis, when
the upper limit is above 150 m (492 ft).
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3348 Include the EASA TC number, o the UAS design verification report number issued by EASA, if the
competent authority requires the use of a UAS with an EASA TC_.

35. If a UAS with an EASA type-—certificate{TC} is required, the UAS should have a certificate of airworthiness
(CofA) and—a—noise—certificate; and the competent authority should require compliance with the

_ continuing-airworthiness rules.
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Ui

Note I: The signature and stamp may be provided in electronic form. _

51 In case of cross-border UAS operations, this information will be revised by the NAA of the Member State of operation.
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e S

THEORETICAL KNOWLEDGE SUBJECTS FOR THE TRAINING OF THE REMOTE PILOT AND ALL
PERSONNEL IN CHARGE OF DUTIES ESSENTIAL TO THE UAS OPERATIONTRAINING FOR IN THE
‘SPECIFIC’ CATEGORY

(a) The ‘specific’ category may cover a wide range of UAS operations with different levels of risk.
The UAS operator is therefore required to identify the competency required for the remote pilot

according to the
outcome of the risk assessment. This AMC covers the theoretical knowledge subjects while
AMC2 UAS.SPEC.050(1)(d) covers the practical knowledge subjects applicable to all UAS
operations in the ‘specific’ category. In addition, for both theoretical and practical knowledge
subjects, the UAS operator should select the relevant additional modules from
AMC3 UAS.SPEC.050(1)(d), as applicable to the type of UAS operation. The UAS operator should
achieve a level of robustness consistent with the SAIL of the intended UAS operation.

(b)  When the UAS operation is conducted according to aone of the STSs that are listed in
Appendix 1 to the UAS Regulation, the UAS operator mustshould ensure that the remote pilot
has the competency that is defined in the STS. In all other cases, the UAS operator mayshould
propose to the competent authorityNAA, as part of the application, a theoretical knowledge
training course for the remote pilot based on the elements that are listed in
AMC1 UAS.OPEN.020(4)(b) and in-UAS.OPEN.0340(32),  which are relevant for the intended
operation, complemented by the fellewing-elements listed belowsubjects: The UAS operator
may use the same listed topics to propose also for the other personnel in charge of duties
essential to the UAS operation a theoretical knowledge training course with competency-based
theoretical training specific to the duties of such personnel.

(1)  =Air safety:
(i) remote pilot records;
(ii)  logbooks and associated documentation;
(iii) good airmanship principles;
(iv) aeronautical decision-making;
(v)  aviation safety;
(vi)  air proximity reporting; and
(vii) advanced airmanship:
(A)  manoeuvres and emergency procedures; and

(B) general information on unusual conditions (e.g. stalls, spins, vertical lift
limitations, autorotation, vortex ring states);.

(2)  =Aviation regulations:
(i) introduction to the UAS Regulation with focus on the ‘specific’ category;

(ii)  risk assessment, introduction to SORA; and

**
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(iii)  overview of STSs and the PDRA:.
(3) ~Navigation:
(i) navigational aids (e.g. GNSS) and their limitations-{e-g-GNSS);

(ii) reading maps and aeronautical charts (e.g. 1:500000 and 1:250 000,
interpretation, specialised charts, helicopter routes, U-space service areas, and
understanding of basic terms); and

(iii)  vertical navigation (e.g. reference altitudes and heights, altimetry);.
(4) ‘hHuman performance limitations:
(i) perception (situational awareness in BVLOS operations);and
(ii)  fatigue:
(A) flight durations within work hours;
(B) circadian rhythms;
(C)  work stress; and
(D) commercial pressures; and
(iii)  attentiveness:
(A)  eliminating distractions; and
(B)  scan techniques;
(iv) medical fitness (health precautions, alcohol, drugs, medication, etc.); and
(v)  environmental factors such as vision changes from orientation to the sun';
(5) Airspace operating principleseperationalprocedures:
(i) airspace classifications and operating principles;
(ii)  U-space;
(iii)  procedures for airspace reservation;

(ivit) aeronautical information publications; and

(v)  NOTAM.s;and

(6)  UAS general knowledge:

(i) loss of signal and system failure protocols — understanding the condition and
planning for programmed responses such as returning to home, loiter, landing
immediately;
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(7)

(8)

(ii)  flight termination systems;-ané
(iii)  flight control modes;

(iv) the means to monitor the UA (its position, height, speed, C2 Link, systems status,
etc.);

(v)  the means of communication with the VOs; and
(vi)  the means to support air traffic awareness.
mMeteorology:
(i) obtaining and interpreting advanced weather information:
(A)  weather reporting resources;
(B) reports;

(C) forecasts and meteorological conventions appropriate for typical UAS flight
operations;

(D) local weather assessments;
(E)  low-level charts; and
(F) METAR, SPECI, TAF;

(ii)  regional weather effects — standard weather patterns in coastal, mountain or
desert terrains; and

(iii)  weather effects on the UA (wind, storms, mist, variation of wind with altitude, wind
shear, etc.).;and

Technical and operational mitigation measures for air risks:emergeney—response—plan
{ERP}—

(i) EVLOS by employing airspace observers (AOs); and

(ii)  principles of detect and avoid (DAA).

(9) Operational procedures:
(i) mission planning, airspace considerations, and site risk assessment:

(A)  measures to comply with the limitations and conditions applicable to the
operational volume and to the ground risk buffer for the intended UAS
operation;

(B)  UAS operations over a controlled ground area;

(C) BVLOS operations;

(D) use of UA VOs;

(ii)  multi-crew cooperation (MCC):

(A) coordination between the remote pilot and other personnel (e.g. AOs) in
charge of duties essential to the UAS operation;

(B) crew resource management (CRM):
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(a) effective leadership;
(b)  working with others.
(10) Managing data sources regarding:
(i) where to obtain the data from;
(i)  the security of the data;
(iii)  the quantity of the data needed; and
(iv) the impact on the storage of data.

(8c) emergency response plan (ERP) —- the UAS operator should provide its personnel with
competency-based theoretical training covering the ERP that includes the related proficiency
requirements and recurrent training.

(d)  The training and assessment should be appropriate to the level of automation of the UAS
operation.
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AMC2 UAS.SPEC.050(1)(d) and UAS.SPEC.050(1)(e) Responsibilities

of the UAS operator
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Automation, As required In-depth In-depth As required
philosophy of the
use of automation

Specific UAS type- As required In-depth Not required for As required
related differences the same UAS

type)
Case-based studies In-depth In-depth In-depth As required

Table 1 — Level of practical skill training in several topics depending on initial training,
recurrent training, or change of UAS / remote pilot / crew

UAS OPERATION-SPECIFIC ENDORSEMENT MODULES

Depending on the type and risk of the intended UAS operation, the UAS operator may propose, as
part of the application for an operational authorisation, additional theoretical knowledge training in
combination with the practical skill training that is specific to the intended UAS operation as described
in the OM.

The practical skill training should at least contain the practical competencies that are described in
AMC2 UAS.OPEN.030(2)(b) ‘UAS operations in subcategory A2’, which may include relevant
emergency and contingency procedures. However, the UAS operator may adapt that training to the
level of automation of the UAS.

During the practical skill training, the remote pilot should list the relevant emergency and contingency
procedures, which are defined in the OM and are peculiar to flight over known populated areas or
over assemblies of people in a given area of operation, and should describe the basic conditions for
each kind of emergency as well as the related recovery techniques to be applied during flight for the
emergencies that are defined in the OM. Depending on the criticality of the situation and on the
available time to react, the remote pilot should memorise some procedures, while for other
procedures, they may consult a checklist.

For the practical skill training, the remote pilot only needs to complete the relevant operation-specific
endorsement modules that reflect the intended UAS operation. For example, in case of transport of
cargo, the remote pilot should complete the related training module ‘Transport and/or dropping of
cargo’; however, if that cargo contains dangerous goods, then the remote pilot should also complete
the training module ‘Transport of dangerous goods’.

The assurance level of the operation-specific endorsement modules is determined by the related SAIL
according to the respective specific operational risk assessment (SORA).

Relevant UAS operation-specific endorsements modules should be reflected in the documentation of
the remote pilot’s competencies.

The following UAS operation-specific endorsement modules and the areas to be covered are
recommended:
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) LU

GM 1 UAS.LUC.030(2)(g)(vi) Safety management system

GM 1 UAS.LUC.030(2)(g)(viii) Safety management system
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COMPLIANCE MONITORING

[...]
(b)  The compliance monitoring manager should:
[...]
(3) not be one of the other persons referred to in UAS.LUC.030(2)(ed).

SAFETY RISK MANAGEMENT

[...]

(h)  respond to emergencies using an ERP that reflects the size, nature, and complexity of the
activities performed by the organisation, considering AMC3 UAS.SPEC.030(3)(e). The ERP
should:

(1) contain the action to be taken by the UAS operator or specified individuals in an
emergency;

(2) provide for a safe transition from normal to emergency operations and vice versa;
(3) ensure coordination with the ERPs of other organisations, where appropriate; and

(4) describe emergency training/drills, as appropriate.

2
GENERAL

The LUC manual may contain references to the OM, where an OM is compiled in accordance with
GMAMC1 UAS.SPEC.030(3)(e).

[...]
LUC MANUAL TEMPLATE

Operator’s name
Table of contents

1. Introduction (the information under Chapter 18-peints3-6 of the OM may be duplicated here
or simply referenced to the OM)

[...]
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AMC1 UAS.STS-01.020(1)(e)(i) UAS operations in STS-01 and
UAS.STS-02.020(7)(a) UAS operations in STS-02

ESEASA

European Union Aviation Safety Agency

Insert the ISO 3166
national code in the
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Insert the words
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remote pilot is stored.

AMC1 UAS.STS-01.020(1)(e)(ii) UAS operations in STS-01 and
UAS.STS-02.020(7)(b) UAS operations in STS-02

GM1 UAS.STS-01.020(1)(e)(ii) UAS operations in STS-01 and
UAS.STS-02.020(7)(b) UAS operations in STS-02
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GM1 UAS.STS-01.020(1)(c) UAS operations in STS-01

AMC1 UAS.STS-01.030(2) and UAS.STS-02.030(2) Responsibilities of
the UAS operator

AMC1 UAS.STS-01.030(1)&(3) and UAS.STS-02.030(1)&(3)
Responsibilities of the UAS operator

AMC1 UAS.STS-01.030(4) and UAS.STS-02.030(4) Responsibilities of
the UAS operator
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GM1 UAS.STS-01.030(5)&(6) and UAS.STS-02.030(5)&(6)

Responsibilities of the UAS operator

EXTERNAL SERVICES

External service should be understood as any service that is provided to the UAS operator, which:
— s necessary to ensure the safety of a UAS operation; and

— s provided by a service provider other than the UAS operator®.

AMC1 UAS.STS-02.020(3) UAS operations in STS-02

FLIGHT VISIBILITY

Point UAS.STS-02.020(3) requires a minimum flight visibility of 5 km to ensure that the remote pilot
and/or the AO(s) can adequately scan the operational volume and surrounding airspace to detect well
in advance any incoming aircraft and identify any risk of collision with that aircraft.

Flight visibility should be understood as the average distance from the remote pilot’s position, or from
the position of each of the AOs (if employed), at which unlighted objects may be seen and identified
at day and prominently lighted objects may be seen and identified at night.

Before starting the intended UAS operation, the UAS operator should gather all relevant information
that may affect the UAS flight visibility.

Other aspects that should be considered are, for example, the light conditions (including the sun or
other intense lights that may blind the remote pilot and/or the AQ(s)), the presence of natural or
artificial obstacles, the presence of smoke, etc.

AMC1 Appendix 2 Operational declaration

OPERATIONAL DECLARATION FORM: UAS MANUFACTURER, UAS MODEL AND UAS SERIAL NUMBER
If the UAS operator intends to conduct UAS operations that are covered by the STS that uses different
UASs (not used at the same time in the same location and all bearing the appropriate class
identification label), the UAS operator is not required to submit a separate operational declaration
form for each individual UAS.

In such a case, the information on ‘UAS manufacturer’, ‘UAS model’, and ‘UAS serial number’ for each
individual UAS should be provided in the corresponding fields of the operational declaration form in
the same order and separated by a comma ,’ or a semicolon ‘;'. For example, for two different
individual UASs from different manufacturers:

¥
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4. Impact assessment

4. Impact assessment (IA)

No impact assessment is carried out for this NPA since it mostly contains improvements to published
AMC and GM and lessons learned from the application of the UAS Regulation by UAS operators and
the EASA Member States.

The objective of this proposal is to provide procedures and guidance to foster the harmonised
application of the UAS Regulation and a uniform level of safety across the EASA Member States.

No new controversial subjects are contained in this proposal.

**
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5. Proposed actions to support implementation
— Focused communication for Advisory Body meeting(s) (MAB/SAB/TeB/TEC/COM)

— Clarifications via electronic communication tools between EASA and national aviation
authorities (NAAs) (EUSurvey or other)

— Detailed explanations/clarifications on the EASA website for industry and competent

authorities

— Dedicated thematic workshops/sessions/webinars for industry and competent authorities

— Combination of the above-mentioned means
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THEORETICAL KNOWLEDGE TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
Sources: Same as for A1, A2 and A3. Sources: Sources:
— UAS.OPEN.020(4)(b); — UAS.SPEC.050(1)(d) and — UAS.SPEC.050(1)(d); and
— UAS.OPEN.030(2)(a); and — UAS.STS-01.020, point (2). — Annex E to AMC1 to Article 11
—  UAS.OPEN.040(3). Elements in: (SORA), point E.4.
Elements in: —  CHAPTER | — STS-01: Elements in:
— AMC1 UAS.OPEN.020(4)(b) and — Attachment A: REMOTE | ﬁ{l\gsc10::;3;22052&1)(?}13 UAS
UAS.OPEN.040(3) ‘UAS operations PILOT THEORETICAL rpt o
in subcategories Al and A3’. KNOWLEDGE AND operator-.
PRACTICAL SKILL
EXAMINATION FOR STS-01;
and
— CHAPTER Il — STS-02:
— Attachment A: REMOTE
PILOT THEORETICAL
KNOWLEDGE AND
PRACTICAL  SKILL  FOR
STS-02.
Air safety (1) Non-reckless behaviour, safety | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2 and A3,
precautions for UAS operations complemented by:
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation

Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
and basic requirements regarding (1) remote pilot records;
dangerous goods; (2) logbooks and associated
(2) starting or stopping the operations documentation;
taking into account environmental (3) good airmanship principles;
factors, UAS conditions and g PP pies;
limitations, remote pilot (4) aeronautical decision-making;
limitations and human factors; (5) aviation safety;
(3) operation in visual line of sight . o .
6 t ting; and
(VLOS), which entails: (6) air proximity reporting; an
7) advanced airmanship:
(i) keeping a safe distance from @) P
people, animals, property, (i) manoeuvres and emergency
vehicles, and other airspace procedures; and
users;
(i) general information on unusual
(ii) the identification of conditions (e.g. stalls, spins,
assemblies of people; vertical-lift limitations,

(iii) a code of conduct in case the autorotation, vortex ring states.

UA encounters other traffic;

(iv) respecting the height
limitation; and

(v) when using a UA observer,
the responsibilities  and
communication between the
UA observer and the remote
pilot; and
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation

Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

(4) familiarisation with the operating
environment, in particular:

(i) how to perform the
evaluations of the presence
of uninvolved person in the
overflown area as required in
UAS.OPEN.020(1) and
UAS.OPEN.040(1); and

(i) informing the people
involved.
Airspace Obtain and observe updated | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for A1, A2, and A3.
restrictions information about any flight

restrictions or conditions published by
the MS according to Article 15 of the
UAS Regulation.

Aviation (1) Introduction to EASA and the | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2, and A3,
regulations aviation system; complemented by:
(2) Regulation (EU) 2019/945 and (1) introduction to the ‘specific’
Regulation (EU) 2019/947: category;
(i) their applicability to EU MSs; (2) risk assessment, introduction to
SORA; and

(ii) subcategories in the ‘open’
category and the associated (3) overview of STSs and PDRAs.
classes of UAS;
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THEORETICAL KNOWLEDGE TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
(iii) registration of UAS
operators;
(iv) the responsibilities of the
UAS operator;
(v) the responsibilities of the
remote pilot; and
(vi) incident-accident reporting.
Human (1) The influence of psychoactive | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2, and A3,
performance substances or alcohol or when the complemented by:
limitations remote pilot is unfit to perform . . . .
. - . (1) perception (situational awareness in
their tasks due to injury, fatigue, .
L . BVLOS operations);
medication, sickness, or other
causes; (2) fatigue:
(2) human perception: (i) flight durations within work
h .
(i) factors influencing VLOS; ours;
. . (ii) circadian rhythms;
(i) the distance of obstacles and
the distance between the UA (iii) work stress; and
and obstacles; . .
(iv) commercial pressures;
(iii) evaluation of the speed of the (3) attentiveness:
UA;
. liminating distractions;
(iv) evaluation of the height of (i) eliminating distractions
the UA; (i) scan techniques;
e TE.RPR0.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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An agency of the European Union

THEORETICAL KNOWLEDGE TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
(v) situational awareness; and (iv) medical fitness (health
N . precautions, alcohol, drugs,
vi) night operations. o
(vi) nig P medication etc.); and
(v) environmental factors such as
vision changes from orientation
to the sun.
Operational (1) Pre-flight: Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2, and A3,
r r . I :
procedures (i) assessment of the area of complemented by
operation and the (1) mission planning, airspace
surrounding area, including considerations, and site risk
the terrain and potential assessment:
obstacles and obstructions () measures to comply with the
for keeping VLOS of the UA, e P .
. . limitations and  conditions
potential overflight of . .
. applicable to the operational
uninvolved persons, and the .
otential overflight of critical volume and the ground risk
.p & buffer for the intended
infrastructure; .
operation;
(i) identification of a safe area . .
. (i) operations over a controlled
where the remote pilot can
. . ground area; and
perform a practice flight;
. (iii) BVLOS operations; use of UA
(iii) environmental and weather
.. AOs;
conditions (e.g. factors that
can affect the performance of (2) multi crew cooperation (MCC):
teT:ctromL;Aietic such as (i) coordination between the
g remote pilot and other
'.: ., TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
interference, wind, personnel in charge of duties
temperature, etc.); methods essential to the UAS operation
of obtaining weather (i.e. AO);
forecasts; and
(iii) crew resource management
(iv) checking the conditions of (CRM):
he UAS; . .
the UAS; (A) effective leadership; and
(2) In-flight: (B) working with others.
(i) normal procedures; and
(i) contingency procedures for
abnormal situations (e.g. for
lost-data-link connections);
(3) Post-flight:
(i) maintenance; and
(i) logging of flight details.
UAS general (1) Basic principles of flight; Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2, and A3,
knowledge complemented by:

(3)

the effect of environmental
conditions on the performance of
the UAS;

principles of command and

control:

(i) overview;

(1)

loss of signal and system failure
protocols — understanding the
condition and planning  for
programmed responses, such as
returning to home, loiter, landing
immediately;

* X

* *
*
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential

to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

(4)

(i) data link frequencies and
spectrums; and

(iii) automatic flight modes,
override, and manual
intervention;

familiarisation with the
instructions provided by the user’s
manual of a UAS, in particular with
regard to:

(i) having an overview of the
main elements of the UAS;

(i) knowing the limitations (e.g.
mass, speed, environmental,
duration of battery, etc.);

(iii) controlling the UAS in all
phases of flights (e.g. the
take-off, hovering in mid-air,
when applicable, flying basic
patterns, and landing);

(iv) knowing the features that
affect the safety of flight;

(v) setting the parameters of the
lost-link procedures;

(2) flight termination systems; and
(3) flight control modes;

(4) the means to monitor the UA (its
position, height, speed, C2 Link,
systems status, etc.);

(5) the means of communication with
AOs; and

(6) the means to support air traffic
awareness.

* X
* *
*
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS

‘OPEN’ CATEGORY
Remote pilots

Remote pilots and all the personnel in charge of duties essential

‘SPECIFIC’ CATEGORY

to the UAS operation

Subcategory

Al, A2, and A3

A2 only

Standard scenarios (STSs)

No STSs (generic training)

(vi) setting the maximum height;

(vii) knowing the procedures to
load geographical zone data
into the geo-awareness
system;

(viii) knowing the procedures to
load the UAS operator
registration number into the
direct remote identification
system;

(ix) safety considerations:

(A) instructions to secure
the payload;

(B) precautions to avoid
injuries from rotors and
sharp edges; and

(C) safe handling of
batteries;

(x) maintenance instructions.

Privacy and
data protection

(1)

()

understanding the risk posed to
privacy and data protection; and

the guiding principles for data
protection under the GDPR.

Same as for A1, A2, and A3.

Same as for A1, A2, and A3.

Same as for A1, A2, and A3.

* X

* *
*
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THEORETICAL KNOWLEDGE TRAINING

risks;

an overview of the EU regulations;
and

awareness of the possible
different national requirements
for security in the MSs.

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
Insurance (1) Liability in case of an accident or | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for A1, A2, and A3.
incident;
(2) general knowledge of the EU
regulations; and
(3) awareness of the possible
different national requirements
for insurance in the MSs.
Security (1) An understanding of the security | Same as for A1, A2, and A3. Same as for A1, A2, and A3. Same as for Al, A2, and A3.

* *
*

* o
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Meteorology n/a (1) The effect of weather on the | Same as for A2. Same as for A2, complemented by:
UA: (1) obtaining and interpreting advanced
(i) wind (e.g. urban effects, weather information:
turbulence); () weather-reporting resources;
(i) temperature; (i) reports;
(iii) visibility; and
(iv) the density of the air; and
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THEORETICAL KNOWLEDGE TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

(2) obtaining weather forecasts. (iii) forecasts and meteorological
conventions appropriate for
typical UAS flight operations;

(iv) local weather assessments;
(v) low-level charts; and
(vi) METAR, SPECI, TAF;

(2) regional weather effects — standard
weather patterns in  coastal,
mountainous, or desert terrains; and

(3) weather effects on the UA (wind,
storms, mist, variation of wind with
altitude, wind shear etc.).

UAS flight n/a (1) The typical operational | Same as for A2. Same as for A2.
performance envelope of a rotorcraft, for

fixed-wing and hybrid

configurations;

(2) mass and balance, and centre

of gravity (CG):

(i) consider the overall
balance when attaching
gimbals, payloads;

(i) understand that payloads
can have different

* X
* *
* *
*

* o
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THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation

Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

characteristics, thus
making a difference to the
stability of a flight; and

(iii) understand that each
different type of UA has a
different CG;

(3) secure the payload; and

(4) batteries:

(i) understand the power
source to help prevent
potential unsafe
conditions;

(i) familiarise oneself with
the existing different
kinds of battery types;

(iii) understand the
terminology that is used
for batteries (e.g. memory
effect, capacity, c-rate);
and

(iv) understand how a battery
functions (e.g. charging,
usage, danger, storage).
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7. Appendix — Overview of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ category

THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential
to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
Technical and n/a (1) Low-speed mode functions; Same as for A2. Same as for A1, A2, and A3.
operational
P (2) evaluating the distance from
mitigation
measures for people; and
ground risk (3) the1:1rule.
Technical and n/a n/a (1) Principles of EVLOS by | Asin STSs.
operational employing an AO; and
mitigation (2) principles of detect and avoid
measures for
o (DAA).
air risk
Airspace n/a n/a n/a (1) Airspace classifications and
operating operating principles;
incil
principles (2) U-space;
(3) procedures for airspace reservation;
(4) aeronautical information
publications; and
(5) NOTAM.
Navigation n/a n/a n/a (1) Navigational aids and their

limitations (e.g. GNSS)

reading maps and aeronautical
charts (e.g. 1:500 000 and
1:250 000, interpretation,
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7. Appendix — Overview of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ category

THEORETICAL KNOWLEDGE TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential

to the UAS operation
Subcategory Al, A2, and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

specialised charts, helicopter routes,
U-space service areas, and
understanding of basic terms); and

(3) wvertical navigation (e.g. reference
altitudes and heights, altimetry).

Managing data | n/a n/a n/a (1) where to obtain the data from;
source.s (2) the security of the data;
regarding:
(3) the quantity of the data needed; and
(4) theimpact on the storage of data.
ERP n/a n/a n/a Competency-based training covering the

ERP that includes the related proficiency
requirements and recurrent training.

* X

* *
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7. Appendix — Overview of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ category

PRACTICAL SKILL TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

No practical skill training | Practical skill self-training
Sources:
— UAS.OPEN.030(2)(b);

— AMC1 UAS.OPEN.030(2)(b) ‘UAS
operations in subcategory A2’; and

— AMC2 UAS.OPEN.030(2)(b) ‘UAS
operations in subcategory A2’.

Continuous practical skill training
Sources:
— UAS.STS-01.020;

— Attachment A: REMOTE PILOT
THEORETICAL KNOWLEDGE AND
PRACTICAL SKILL EXAMINATIONS FOR
STS-01 (UAS operations in VLOS over
a controlled ground area in a
populated environment); and

— Attachment A: REMOTE PILOT
THEORETICAL KNOWLEDGE AND
PRACTICAL SKILL FOR STS-02 (BVLOS
UAS operations with AOs over a
controlled ground area in a sparsely
populated environment), point (2).

Practical skill training
Sources:

UAS.SPEC.050(d).

Elements in:

AMC2 UAS.SPEC.050(1)(d) and
UAS.SPEC.050(1)(e) ‘Responsibilities
of the UAS operator’.

* *
* *
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Preparation (1) Make sure that the: (1) Operation planning, airspace | Same as A2 plus the following:
of the UAS . . . . considerations, and site risk .
X (i) chosen payload is compatible with . . (1) implement the necessary measures
operation . assessment. The following points are . N
the UAS used for the UAS operation; to be included: to comply with the limitations and
" L ’ conditions  applicable to the
(i) zone of UAS operation is suitable for N . — . .
. . (i) identify the objectives of the operational volume and ground risk
the intended operation; and . . . .
intended operation; buffer for the intended operation in
iii) UAS meets the technical . . accordance with the operations
(i) . . (i) make sure that the defined ! P
requirements of the geographical . manual procedures;
Jone: operational volume and relevant
! buffers (e.g. ground risk buffer)
'.: ., TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.

Page 213 of 222



European Union Aviation Safety Agency

NPA 2021-09

7. Appendix — Overview of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ category

PRACTICAL SKILL TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

(4)

define the area of operation in which the
intended operation takes place in
accordance with UAS.OPEN.040;

define the area of operation considering
the characteristics of the UAS;

identify the limitations published by the
MS for the geographical zone (e.g. no-fly
zones, restricted zones, and zones with
specific conditions near the operation
zone), and if needed, seek authorisation
by the entity responsible for such zones;

identify the goals of the UAS operation;

identify any obstacles and the potential
presence of uninvolved persons in the
area of operation that could hinder the
intended UAS operation; and

check the current meteorological
conditions and the forecast for the time
planned for the operation.

are suitable for the intended
operation;

(iii) spot the obstacles in the
operational volume that could
hinder the intended operation;

(iv) identify whether the wind speed
and/or direction may be affected
by topography or by obstacles in
the operational volume;

(v) select relevant data on airspace
information (including on UAS
geographical zones) that can
have an impact on the intended
operation;

(vi) make sure the UAS is suitable for
the intended operation;

(vii) make sure that the selected
payload is compatible with the
UAS used for the operation;

(viii) implement the necessary
measures to comply with the
limitations  and conditions
applicable to the operational
volume and ground risk buffer
for the intended operation in

(5)
(6)

Implement the necessary
procedures to operate in controlled
airspace, including a protocol to
communicate with ATC and obtain
clearance and instructions, if
necessary;

confirm that all the necessary
documents for the intended
operation are on site;

brief all participants about the
planned operation.

perform airspace scanning; and

if AOs are employed: ensure
adequate placement of AOs, and
provide a deconfliction scheme that
includes phraseology, coordination,
and communications means.

* X
* *
*
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7. Appendix — Overview of the competency subjects for the different subcategories of the ‘open’ and the ‘specific’ category

PRACTICAL SKILL TRAINING

SUBIJECTS

‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation

Subcategory

A1, A2 and A3

A2 only Standard scenarios (STSs) No STSs (generic training)

accordance with the OM
procedures for the relevant
scenario;

(ix) implement the necessary
procedures to operate in
controlled airspace, including a
protocol to communicate with
ATC and obtain clearance and
instructions, if necessary;

(x) confirm that all the necessary
documents for the intended
operation are on site; and

(xi) brief all participants about the
planned operation.

(2) Only for STS-02:
(i) airspace scanning; and

(ii) operations with AOs: adequate
placement of AOs, and a
deconfliction  scheme  that
includes phraseology,
coordination, and
communications means.

Preparation
for the flight

(1) Assess the general condition of the UAS | (1) UAS pre-flight inspection and set-up | Same as for A2, complemented by:
and ensure that the configuration of the (including flight modes and power

* o
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PRACTICAL SKILL TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

(3)

(4)

UAS complies with the instructions
provided by the manufacturer in the
user’s manual;

ensure that all removable components of
the UA are properly secured;

make sure that the software installed on
the UAS and on the remote pilot station
(RPS) is the latest published by the UAS
manufacturer;

calibrate the instruments on board the
UA, if needed;

identify possible conditions that may
jeopardise the intended UAS operation;

check the status of the battery and make
sure it is compatible with the intended
UAS operation;

activate the geo-awareness system and
ensure that the geographical information
is up to date;

set the height
needed;

limitation system, if

set the low-speed mode; and

source hazards). The following points
are to be included:

(i) assess the general condition of
the UAS;

(i) ensure that all the removable
components of the UAS are
properly secured;

(iii) make sure that the UAS software
configurations are compatible;

(iv) calibrate the instruments in the

UAS;

(v) identify any flaw that may
jeopardise the intended
operation;

(vi) make sure that the energy level
of the battery is sufficient for the
intended operation;

(vii) make sure that the flight
termination system of the UAS
and its triggering system are
operational;

(viii) check the correct functioning of
the command and control link;

(1)

ensuring that all the safety elements
available on the UAS, including the
height and speed limitation systems,
the flight termination system, and its
triggering system are operational;
and

knowledge of the basic actions to be
taken in the event of an emergency
situation, including issues with the
UAS, or if a mid-air collision hazard
arises during the flight.

* X

* *
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PRACTICAL SKILL TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
(10) check the correct functioning of the C2 (ix) activate the geo-awareness
link. function and upload the
information to it (if
geo-awareness  function is
available); and

(x) set the height and speed

limitation systems (if available).

(2) Knowledge of the basic actions to be
taken in the event of an emergency
situation, including issues with the
UAS, or if a mid-air collision hazard
arises during the flight.

Flight under (1) Using the procedures provided by the | (1) Maintain an effective look-out and
normal manufacturer in the user’s manual, keep the UA within VLOS at all times,
conditions familiarise oneself with how to: to include: situational awareness of
() take off (or launch); the Ic?catlon in relation to the
operational volume and other
(i) make a stable flight; airspace users, obstacles, terrain, and
. persons who are not involved at all
k the UA outside of no-fl
(i) keep N S times (NB: only for STS-02, BVLOS
or restricted zones, unless holding . .
.. operation should also be considered).
an authorisation;
. (2) Perform accurate and controlled
(iv) use external references to assess the ) . .
. . flight manoeuvres at different heights
distance and height of the UA; . .
and distances representative of the
corresponding STS (including flight in
manual/non-GNSS-assisted mode or
Rt TE.RPR0O.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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PRACTICAL SKILL TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
(v) perform the return-to-home (RTH) the equivalent, where fitted). At least
procedure — automatic or manual; the following manoeuvres should be
(vi) land (or recovery); performed:
(vii) perform the landing procedure and a (i) hover in position (only for rotorcraft);
missed approach in case of a (ii) transition from hover into
fixed-wing UA; and forward  flight (only  for
(viii) perform real-time monitoring of the rotorcraft);
status and endurance limitations of (iii) climb and descent from level
the UAS; and flight;
(2) maintain sufficient separation from (iv) turnsin level flight;
obstacles. (v) speed control in level flight;
(vi) actions after a failure of a
motor/propulsion system; and
(vii) evasive action (manoeuvres) to
avoid collisions.
(3) Real-time monitoring of the UAS
status and endurance limitations.
Flight under (1) Manage the UAS flight path in abnormal | (1) Manage a partial or complete power | Same as for A2, complemented by:
abnormal situations; shortage of the UA propulsion . .
conditions system, while ensuring the safety of (1) managing a partial or complete
(2) manage a situation when the UAS y' - g y power shortage of the UA
e . . . . third parties on the ground; . . .
positioning equipment is impaired (if the propulsion system, while ensuring

* X

* *
*
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PRACTICAL SKILL TRAINING

SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)

UAS allows the deactivation of such
equipment);

(3) manage the exit from the operation zone
as defined during the flight preparation;

(4) select the safeguard mechanism relevant
to a situation;

(5) resume manual control of the UAS when
automatic systems render the situation
dangerous; and

(6) apply the recovery method following a
deliberate (simulated) loss of the C2 link .

(5)

(6)

manage the path of the UA in
abnormal situations;

manage a situation in which the UA
positioning equipment is impaired;

manage a situation of an incursion by
a person not involved in the
operational volume or the controlled
ground area, and take appropriate
measures to maintain safety;

react to, and take the appropriate
corrective actions for a situation
where the UA is likely to exceed the
limit of the flight geography
(contingency procedures) and of the
operational volume (emergency
procedures) as they were defined
during the flight preparation;

manage the situation when an
aircraft approaches the operational
volume; and

demonstrate the recovery method
following a deliberate (simulated) loss
of the C2 link.

the safety of third parties on the
ground;

managing a situation of an incursion
by a person not involved in the
operational  volume or the
controlled ground area, and taking
appropriate measures to maintain
safety; and

reacting to, and taking the
appropriate corrective actions for, a
situation where the UA is likely to
exceed the Ilimit of the flight
geography (contingency
procedures) and of the operational
volume (emergency procedures) as
they were defined during the flight
preparation.

* X
* *
*
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PRACTICAL SKILL TRAINING
SUBJECTS ‘OPEN’ CATEGORY ‘SPECIFIC’ CATEGORY
Remote pilots Remote pilots and all the personnel in charge of duties essential to the UAS
operation
Subcategory Al, A2 and A3 A2 only Standard scenarios (STSs) No STSs (generic training)
Briefing, (1) Shut down and secure the UAS; (1) Shut down and secure the UAS; Same as for A2.
debriefing, (2) carry out a post-flight inspection and | (2) make a post-flight inspection and
and feedback .
record any relevant data on the general recording of any relevant data
condition of the UAS (its systems, relating to the general condition of
components, and power sources); the UAS (its systems, components,
. . fatigue;
(3) conduct a review of the UAS operation; and power sources) and crew fatigue
and (3) conduct a debriefing about the
(4) identify situations when an occurrence operation; and
report is necessary and complete the | (4) identify  situations  when an
required occurrence report. occurrence report is necessary and
complete the required occurrence
report.
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SUBJECTS SPECIFIC CATEGORY
Remote pilots and all the personnel in charge of duties essential to the UAS operation
Subcategory Standard scenarios (STSs) No STSs (training specific to a UAS operation)
n/a Source:
—  UAS.SPEC.050(d).
Elements in:
— AMC3 UAS.SPEC.050(1)(d) ‘Responsibilities of the UAS operator’.
(a) Night operations;
(b) Overflight (flight over known populated areas or over assemblies of people in a given area of operation that is located
in urban environment);
(c) BVLOS operations;
(d) Low-altitude (below 500 ft) controlled airspace (LACA);
(e) Non-segregated flight;
(f) Transport and/or dropping of cargo;
(g) Transport of dangerous goods;
(h) Operations with multiple UASs and UAS swarms;
(i)  UAS launch and recovery using special equipment;
(j) Licensed aerodromes, airport, and heliport operations; and
(k) Flying over mountainous terrain.
e TE.RPR0.00034-010 © European Union Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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8. Quality of the NPA

8. 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:

8.1. 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

8.2. The text is 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

8.3. The regulatory proposal is well substantiated

[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

8.4. 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

8.5. The impact assessment (IA), 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

8.6. 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

8.7. 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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