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brussels
Joint venture between skeyes and Brussels Airport Company erport

he heart of Europe

We offer a one-stop-shop for all your drone needs:

Protection of your business-critical assets against the risks induced by 3 party drone flights

Improving your business performance through drone-powered solutions

O

We are unique through:

. Our end-to-end eco-system approach and our strategic and commercial partnerships with leading technology suppliers,

allowing to integrate and front-end the best solutions for your needs.
. Our customer driven service-oriented approach.

. Our aviation-grade and certified solutions, guaranteeing the highest levels of reliability, safety and security.
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“WE ARE THE ONE-STOP-SHOP SOLUTION FOR INTEGRATING

OUR UNIQUE >
SELLING DRONE-POWERED SOLUTIONS IN YOUR BUSINESS” through PARTNERSHIPS

PROPOSITION
@
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Traffic management
services
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Consulting services
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Drone Service
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Drone flight services
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W= Problem statement & solution

* High demand for BVLOS operations (long distance operations &
linear inspections)

* Lack of structural and scalable risk mitigation framework for the
approval of Operational Authorisation (BCAA) within SAIL I

* Proposed solution: Air Risk mitigation approach

e (strategic) reduction of air risk category through strategic mitigations by
Operational Restriction and Common Structures & Rules

e (tactical) mitigation of residual air risk through a (pre-U-space) Traffic
information service

* Where: in “restricted” UAS geo-zones of skeyes and the Port of

Antwerp-Bruges Port of
skeves::/ A Antwerp

Bruges
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me Drone Heatmap in skeyes’ CTR’s
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Dendermonde s
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mm Drone Heatmap — EBBR (CTR
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mm Drone Heatmap — EBAW (CTR)
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BVLOS Needs Analysis — Port of Antwerp

* Europe’s second-largest seaport (volume)

* Europe’s largest seaport (surface) 129km?

* 26 Terminals / 160 km Quayside

* 39 sea-going vessels transit PoA per day

* 1200 UAV Flight Authorisation requests per year

* # BVLOS Drone Use Cases:
« PoAB - (D-Hive Network) 6 DIAB operated by Port Authorities
* Infrabel, TotalEnergies, BASF, ... multiple industries investing in DIAB Capacity

Q




mm Airspace (Air Risk) Overview

Air Collision Risk Map
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mm POAB & skeyes drone operations roadmap

INITIAL : ADVANCED , U-SPACE
DRONE OPERATIONS (VLOS) g DRONE OPERATIONS (BVLOS) § DRONE OPERATIONS
2021-2022 ; ‘U-space Living Lab 2022-2023’ g > 2023
GEO-ZONE IMPLEMENTATION |~ AIRRISK REDUCTION \\ . U-SPACE IMPLEMENTATION

(legal basis: EU 2019/947) (legal basis: EASA Easy Access Rules) (legal basis: EU 2021/664)

POAB & skeyes as U-space
UAS Geozone Manager

Strategic mitigation:

Air risk reduction
through application of

UTM system

{
POAB & skeyes as : POAB & skeyes as
1
1
|
(flight authorizations) J

\
1
1

O I :

BVLOS facilitator : i implementation authority

I 1
1
|

U-space airspace
implementation &
USSP requirements

‘Common Structures &
Rules’ and
‘Operational Restrictions’

Surveillance system
(local airspace monitoring)

Onboarding of
U-space service
providers

Tactical mitigation:
Traffic Information

POAB as drone operator

Services (TIS) by
qualified service
provider

3rd party drone operators
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mm Current BVLOS Roadblocks

* SAIL Il Risk level is currently the highest achievable level
* Operators have difficulties to mitigate risks to achieve SAIL Il

mm Specific Assurance and Integrity Level

= Achieving SAIL | or Il by mitigating the Air and Ground Risks

No mitigations!" ARC mitigations®

GRC mitigations®2! GRC and ARC mitigations23)

S E— —

1. Increase of 1 GRC in case no or Low robust Emergency Rssponsone Plan
2. GRC mitigation insufficient when UAV wingspan is > 8m or typical kinetic energy expected > 1084 kJ #V) skeydrone
3. Depending on the AEC, mitigations by operational restriction and/or common structures and ruls can be applied G

A
\ 4
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me SORA process: start & outcome
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The Framework summarized (ARC reduction)

\\ N\
\

Port of Antwerp
EBR-54 Strugzlr:: and

ARE (AR ARC-c > ARC-b Residual
= ARC-b

Minimum
Structures and required

Rules TMPR Low
ARC-c > ARC-b

skeyes CTR Operational

EBxx Restriction

IARC = ARC-d VLL2 <400ft
AEC =1 ARC-d - ARC-c

Strategic mitigations

Focus of today — T rrrrrrrrrrr

FAN

I’ 2 Function TMPR Target Rationale

| u Medium SkeyDrone Monitor and (pre-) U-space Traffic Information Service based on ADS-B/FLARM receiver network +
: (@) Detect o skeyes Mode S radar infra. Own UAS position & other traffic shown in SkeyDrone Monitor increases situational

| -g 90% awareness.

: g Decide Medium SkeyDrone Conformance Monitoring and Alerting service integrated in the SkeyDrone Monitor alerts the UAS
I é u Operator with intrusion alerts. 3D geographical-based alerting.

: @ Command Low C2 link latency shall be less than 5 seconds.

| = . . L . . .

| 5 Execute Low UAS avqldance manoeuvres in place for navigation to a safe area and/or descending to a safe altitude in less

| |c_u than 1 minute.

:\ Feedback Medium SkeyDrone Monitor and associated services are designed according to U-space standards under

N\ e e p————

development, including performance targets like data update rates, latency, and service robustness levels.

N\
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The Framework summarized (ARC reduction)

N \ \
Port of Antwerp Structures and )
0 EBR-54 Rules
c : —
S ARG = RNCE ARC-c > ARC-b Residual
=t AEC =9 ARC-b
5=
S Mini
% Antwerp CTR Operational Structures and mupur(;l
o) EBAW Restriction e Tﬁg ;‘f’
© .
5 IARC = ARC-d VLL2 <400ft G S A ow
@ AEC = 1 ARC-d > ARC-c
J
. )
| Function | TMPR Target Rationale
2] i SkeyDrone Monitor and (pre-) U-space Traffic Information Service based on ADS-B/FLARM receiver network +
c Medium
(@) Detect o skeyes Mode S radar infra. Own UAS position & other traffic shown in SkeyDrone Monitor increases situational
'-g 90% awareness.
._87 Decide Medium SkeyDrone Conformance Monitoring and Alerting service integrated in the SkeyDrone Monitor alerts the UAS
é u Operator with intrusion alerts. 3D geographical-based alerting.
© Command Low C2 link latency shall be less than 5 seconds.
O
5 Execute Low ::]AS 1avo_ldance manoeuvres in place for navigation to a safe area and/or descending to a safe altitude in less
|c_u an 1 minute.
Feedback Medium SkeyDrone Monitor and associated services are designed according to U-space standards under

development, including performance targets like data update rates, latency, and service robustness levels. )




mm EASA Easy Access Rules: Structures anc

1 Cover
Aircraft Systems Regulation (EU) 2019/947

The SORA does not allow the initial ARC to be lowered through strategic mitigation by
ccommon 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 400 ft AGL within VLL airspace (AECs 7, 8, 9
and 10).

To claim an ARC reduction, the UAS operator should show the following:

(a) the UAisequipped with an electronic cooperative system, and navigation and anti-
collision lighting®;

(b) aprocedure has been implemented to verify the presence of other traffic during
the UAS flight operation (e.g. checking other aircraft’s filed flight plans, NOTAMSs®,
etc.);

(c) aprocedure has been implemented to notify other airspace users of the planned
UAS operation (e.g. filing of the UAS flight plan, applying for a NOTAM from the
service provider for UAS® operations, etc.);

(d)  permission has been obtained from the airspace owner to operate in that airspace
(if applicable);

(e)  compliance with the airspace UAS flight rules, the UAS Regulation, and the policies,
etc. applicable to the UAS operational volume and with which all/most aircraft are
required to comply (these flight rules, the UAS Regulation, and policies are aimed
primarily at UAS operations in VLL airspace);

() a UAS airspace structure (e.g. U-space) exists in VLL airspace to help keep UAS
separated from manned aircraft. This structure must be complied with by all UAS
in accordance with the EU® or national regulations;

toAEc1234
p i licab Jes, i ‘s such, no lowering
of the ARC by d rules i allowed, as sons have already be d for in
those types of airspace. Lowering the ARC for rules and structures in AEC 1, 2, 3, 4, 5, and 11 would amount to double counting of
the mitigations.
* AEC10: the initial ARC is ARC-b. To lower the ARC (to ARC-2)
i A

e ; ’ o
4 Although NOTAMs are used here as an example, the use of NOTAMs may not be acceptable unless they cover all operations in VLL
" NOTAMS, of ViL airspace, will

fulflthis requirement.

‘Although flight plans and posting NOTAMS are used here as examples, the use of fight plans and NOTAMs may not be acceptable
nless th L airspace. ‘which

VL airspace, willfulfilthis requirement.

il apply
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(g) a UAS airspace procedural separation service has been implemented for VLL
airspace. The use of this service must be mandatory for all UAS to keep UAS
separated from manned aircraft* in accordance with the SERA Regulation; and

(h)  all UAS operators can directly communicate with the air traffic controller or flight
information services directly or through a U-space service provider in accordance
with the SERA Regulation (EU).

€631 ion of strategic mitigation by and rules
The UAS operator is responsible for collecting and analysing the data required to
the of their strategic miti by structures and rules

to the competent authority.
C.7 Determination of the residual ARC risk level by the competent authority

As stated before, the UAS operator is responsible for collecting and analysing the data required

to demonstrate the effectiveness of all their strategic mitigations to the competent authority.

The competent authority makes the final determination of the airspace residual ARC level.

Caution: As the SORA breaks down collision mitigation into strategic and tactical parts, there
can be some overlap between all these mitigations. The UAS operator and the
competent authority need to be cognisant and to ensure that mitigations are not
counted twice.

Although the static risk (i.e. ARC) is c , there may be situations where
that i may be i ici In those situations, the competent authority
may raise the ARC to a level that is higher than that advocated by the SORA.

For example, a UAS operator surveys a forest near an airport for beetle infestation, and the
airspace was assessed as being ARC-b. The airport is hosting an air show. The competent
authority informs the UAS operator that during the week of the air show, the ARC for that local
airspace will be ARC-d. The UAS operator can either equip for ARC-d airspace or suspend
operations until the air show is over.

€0 Decision 2019/021/R
TACTICAL MITIGATION COLLISION RISK ASSESSMENT
D.1  Introduction-tactical mitigation

The target audience for Annex D is the UAS operator who wishes to apply TMPR, robustness,
integrity, and assurance levels for their operation.

Annex D provides the tactical mitigation(s) used to reduce the risk of a mid-air collision. The
TMPR is driven by the residual collision risk of the airspace. Some of these tactical mitigations
may also provide means of compliance with point SERA.3201 of the SERA Regulation, and the
additional requirements of various states.

The air-risk model has been developed to provide a holistic method to assess the risk of an air
encounter, and to mitigate the risk that an encounter develops into a mid-air collision. The SORA
air-risk model guides the UAS operator, the competent authority, and/or ANSP in determining
whether an operation can be conducted in a safe manner. This Annex is not intended to be used

. N " » o servi » space
environment. 3
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mm Strategic Mitigation by Structures & Rules:
Framework of #8 points

#7 UAS airspace structure (with UAS geo-zone manager)

T CTEREEEE o

/ #1 Electronic cqlmspicuity:
#8 Compl!ance with:flight rules

1 H| H H

UAS flight
management
UAS Geo-Zone managers with UTM QYRS gg Port of
(S g uide Antwer
system [s kc’ - S Bruges P
\ )

#2 Procedure to verify other traffic

#5 Procedural separation

#3 Procedure to notify other users #6 Direct Communication

#4 Permission of airspace owner

=
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P O A B Stractegic deconfliction of BVLOS drone Operations:
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Strategic mitigations
Flight authorisations example

Port of Antwerp v BASF inspectie 1
Bob Spanoghe

OPERATIEDETAILS VALIDATIE GETROFFEN VLIEGZONES DOCUMENTEN
Viuchtweergave -

Droneoperaties

Q  Zoek naar locaties...

Vergunningsaanvragen
Geselecteerde locatie

Scheldelaan 2040 Antwerpen, Belgié

< BASF inspectie 1
BASF inspectie 1

Type vizierlijn Type
VLOS Gepland
Starttijd Eindtijd

25/02/2021 11:00:00 25/02/202112:00:30

Bovengrens

50 m AGL

Operatie klasse Activity
Specifiek hoog risico Inspection
Drone model Roepnaam

Allied Drones - HL88 Nemesis
"Nemesis"

Contact GSM-nr.

Bollen Dennis +32474658556

dennisbollen+poaoperatori@gmail.com

Beschrijving

drone

b drone operations




Strategic mitigations

Flight authorisations example: Mitigations & warnings

Port of Antwerp v BASF inspectie 1
Bob Spanoghe

OPERATIEDETAILS VALIDATIE GETROFFEN VLIEGZONES DOCUMENTEN

Viuchtweergave

X Specifiek hoog risico
Droneoperaties
Vergunningsaanvragen _

o 5 Waarschuwingen A

cranes could pose a risk.

of Dutch or English required

airspace (vertically and horizontally) as

° 5 Positieve validatieresultaten




The Framework summarized (ARC reduction)

Port of Antwerp
EBR-54

Structures and
Rules

ARE (AR ARC-c > ARC-b Residual
= ARC-b

Minimum
Structures and required

Rules TMPR Low
ARC-c > ARC-b

Antwerp CTR Operational

EBAW Restriction

IARC = ARC-d VLL2 <400ft
AEC = 1 ARC-d - ARC-c

Strategic mitigations

AN

- - )

I’ 2 Function TMPR Target Rationale i
| . Medium SkeyDrone Monitor and (pre-) U-space Traffic Information Service based on ADS-B/FLARM receiver network + :
: (@) Detect o skeyes Mode S radar infra. Own UAS position & other traffic shown in SkeyDrone Monitor increases situational |
| -g 90% awareness. :
: _87 Decide Medium SkeyDrone Conformance Monitoring and Alerting service integrated in the SkeyDrone Monitor alerts the UAS |
| é u Operator with intrusion alerts. 3D geographical-based alerting. :
: © Command Low C2 link latency shall be less than 5 seconds. I
O |

: -3 Execute Low ::]AS 1avo_idance manoeuvres in place for navigation to a safe area and/or descending to a safe altitude in less :
| |c_u an 1 minute. I
:\ Feedback Medium SkeyDrone Monitor and associated services are designed according to U-space standards under ;

development, including performance targets like data update rates, latency, and service robustness levels.
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EASA Easy Access Rules: TMPR
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SkeyDrone’s (current) Traffic Information Service

Manned aviation e-conspicuity

the systems currently used in aviation to aid the

remote pilot in the
detection of other manned aircraft... \

Port of
Antwerp
Bruges

1
1
s skeydrone @) oo (c
» MONITOR pres (c A@(é\)) oo iy
: operator g
BVLOS operator Te.emet i GNSS modile
AP 3G/4G/5G

/
/
/
7
/
1
I
1
1
1
L)
[ J
TELEMETRY

“see ang be seen”

BVLOS

Telemetry
API
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saskeydrone 12:20 UTC
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Tactical Mitigation for Drone Operators

Light (< 15500 lbs) Collision Avoidance (DAA) Alert to Remote Pilot
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ma Our proposal

* Creation of a ‘regulatory sandbox’,
*  Where the structural (air) risk mitigation framework, developed by skeyes/POAB/SkeyDrone/EuroUSC, can be

implemented in a gradual manner,

*  With the objective to execute the first (operational and scalable) BVLOS flights in the second half of this year, by
operators such as Infrabel and DroneMatrix

* This sandbox would initially be implemented in the geozones 'Antwerp Port' (= EBR54) and 'Antwerp
Airport' (= CTR EBAW).

* The BCAA is asked - as a partner of Skeyes and POAB - to take an active and facilitating role in the
implementation, evaluation and (where necessary) adjustment of the proposed sandbox and risk
mitigation framework. We and all partners involved are convinced that intensive knowledge sharing and
involvement of all expertise domains is crucial in the realisation of a thriving but also safe Belgian drone
market.

* This framework can be seen as a first“BeIgian PDRA.

# ) skeydrone
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