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Markrisk 1| SORA
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Befolkningstathet (SORA 2.0)

sli.do #SORA2023 passcode: bvwinb

SORA Step #2 — Ground risk - Define size of operational area

Outcome

o identification of the size of the
footprint;

w identification of the iGRC (intrinsic iGRC Footprint
ground risk class) of the footprint;

o Documentation of information and Smmaaa—— = Grognf? Risk
. Flight Geograph Contingency Volume LIS
references used to complete this Step. | v -

Initial ground risk class determination

EEASA
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Controlled ground area

- ‘Controlled ground area’ is an area on the ground (on the surface of the Earth) where the
UAS operator is able to

ensure that only the persons involved are present.

Such area comprises the ‘flight geography area’, the ‘contingency area’ and the ‘ground
risk buffer’. The UAS operator may protect the controlled ground area by means of fencing
or using other methods, as appropriate, considering the population density
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Assemblies of people

— Assemblies of people have been
defined by an objective criterion related to the possibility for an
individual to move around in order to limit the consequences of an
out-of-control UA.
It was indeed difficult to propose a number of people above which this group of people would

turn into an assembly of people: numbers were indeed proposed, but they showed quite a
large variation. Qualitative examples of assemblies of people are:

(a) sport, cultural, religious or political events;

(b) beaches or parks on a sunny day;
(c) commercial streets during the opening hours of the shops; and

(d) ski resorts/tracks/lanes.
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Befolkningstathet (SORA 2.0)

. Sparsely
Max UAS characteristics dimension 1 m fapprox. 3m/ approx. 8 m [ approx. >8 m [/ approx.
populated 3ft 10 ft 25 ft 25 ft
Typical kinetic energy expected <700 <34k <1084kl >1084 kK
(approx. (approx. (approx. (approx.
529 ft Ib) 25 000 ft Ib) 800 000 ft Ib) 800 000 ft Ib)
Operational scenarios
° P (0) p u | ate d VLOS/BVLOS over a controlled 1 2 3 4
ground area®
VLOS over a sparsely populated 2 3 4 5
area
BVLOS over a sparsely populated 3 4 5 b
area

VLOS over a populated area

BVLOS over a populated area

VLOS over an assembly of people
BVLOS over an assembly of people

=R I T T =N

Table 2 — Determination of the intrinsic GRC
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SORA 2.5

Maximum ua characteristic | 1m /approx. | 3m [ approx. | 8m [ approx. 20m / 40m /
. dimension 3ft 10ft 25ft approx. 65ft | approx. 130ft
(Fral I l t I d ) Maximum cruise speed 25 m/s 35 m/s 75 m/s 150 m/s 200 m/s
Controlled 1 5 3 4 5
ground area
<25 3 4 5 6 7
! <250 a 5 6 7 8
Maximum
population density | <2:500 5 6 7 8 9
(ppl/km?)
<25,000 6 7 8 9 10
<250,000 7 8 9 10 1

EEASA iGRC table in SORA 2.5
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SCBs befolkningsdata pa Lantmateriets karta

- https://www.geodata.se/qgeodataportalen

g PD.Befolkningsférdelning.Totalbefolkning Senast uppdaterad for 7 manader sedan

MSVARIG PAR Statistikmyndigheten SCE - Statistiska centralbyran

|ANFATTNING Befolkningsstatistik redovisas fér Rutor (131 km). Statistiken avser 2022-12-31.

B visa METADATA 0. visa TickniNGSYTA i MER INFORMATION 0 visa PA KARTA (® visa ATOMFLODE
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https://www.geodata.se/geodataportalen

LANTMATERIET
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SAMMANFATTNING Befolkningsstatistik redovisas for Rutor (1x1 km). Statistiken avser 2022-12-31.
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TYCK TILL FOR PUBLICERARE HJALP v

LANTMATERIET

SAMMANFATTNING Befolkningsstatistik redovisas for Rutor (1x1 km). Statistiken avser 2022-12-31.
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LANTMATERIET

TYCK TILL FOR PUBLICERARE HJALP v

SAMMANFATTNING Befolkningsstatistik redovisas for Rutor (1x1 km). Statistiken avser 2022-12-31.
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LANTMATERIET

TYCK TILL FOR PUBLICERARE HJALP »

SAMMANFATTNING Befolkningsstatistik redovisas for Rutor (1x1 km). Statistiken avser 2022-12-31. e
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LANTMATERIET

TYCKTILL  FOR PUBLICERARE  HJUALP ~

SAMMANFATTNING Befolkmngss\atlstlk redovisas for Rutor (1x1 km). Statistiken avser 2022-12-31.

(T TN SRR . O OO e L
% g __

Mitigation
Mitigations for ground risk Low/None

M1 — Strategic mitigations for ground risk* 0: None

(e slmm%

2 M2 — Effects of ground impact are reduced? 0 -1 -2

3 M3 — An emergency response plan (ERP) is in 1 0 -1
place, the UAS operator is validated and effective
Table 3 — Mitigations for final GRC determination
1 This mitigation is meant as a means to reduce the number of people at risk.

An operation occurring in a populated environment cannot be intrinsically
classified as being in a sparsely populated environment, even in cases where
the footprint of the operation is completely within special risk areas (e.g.
rivers, railways, and industrial estates). The applicant can make the claim for
a lower density and/or shelter with Step #3 of the SORA process.
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ED Decision 2023/012/R

Regular update of the AMC and GM to Regulations (EU) 2019/945
and 2019/947 (drones in the ‘open’ and ‘specific’ category)
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ED Decision 2023/012/R

Uppdatering av AMC & GM till 2019/947 Y

Antogs den 19 oktober wamn

Officiell publicering fran EASA 20 oktober poe
- Tradde i kraft dagen efter dvs 21 oktober R,

-  ED Decision 2023/012/R - Reqgular update of the AMC and GM to
Reqgulations (EU) 2019/945 and 2019/947 (drones in the ‘open’ and
‘specific’ category) | EASA (europa.eu)

EEASA

C i and
ion (EU) 2019/947
and GM to Regulation (EU) 2019/947 — e 1, Amendment 3
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https://www.easa.europa.eu/en/document-library/agency-decisions/ed-decision-2023012r

ED Decision 2022/002/%

DEFINITION OF ‘DANGEROUS GOODS'

H I S t O r I S kt - ‘Dangerous goods’ should be considered any articles or substances whichi are capable of posing a
- hazard to health, safety, property or the environment, and which ar€ listed as dangerous goods in the

wSAaAs T L N de et L Al L T 4 e _ el A _ . L..af_NhiFfFa”A R _AAfaY L

AMC & GM 1O IRs (ED DECISIONS

AMC/GM lssue No, Axiendment No Applicability date

Incorporated ED Decisions

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

ED Decision 2020/022/R Issue 1, Amendment 1 18/12/2020

ED Decision 2022/002/R Issue 1, Amendment 2 10/2/2022
<ED Decision 2023/012/R  Issue 1, Amendment 3 21/10/2023
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JUst nu:

SO ——
EZEAsA e

Acceptable Means of Compliance and Guidance Material to Regulation (EU)
2019/847, Issue 1, Amendment 3

“AMC and GM (Eu) 2019/ Issue 1 ¥

Thés document shaws deleted test, new ar amended text as fallows:
= deleted text is sssuckshemush;

— rew or amended text ks highlighted in Jl:

—  anelipsis ] indicates that the rest of the text is unchanged.

BEAEASA

Easy Access Rules for Unmanned Aircraft Artex to £ vcinion 202440130 Poge 10f M

Systems }‘ TRANSPORT
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Andringar i AMC & GM

Fortydligande avseende metod for att bedoma
konstruktion och design av UAS som opereras i den
specifika kategorin;

Utokning av tillampbarheten for PDRA S-01 for att
Inkludera jordbruksverksamhet;

Omhéandertagande av auktoriseringsprocessen for
obemannade friballonger.

}‘ TRANSPORT
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Oversikt designrelaterade krav

Fortydligande avseende tredjepartsgranskning
Mitigering M2 — MoC Light-UAS.2512

Enhanced containment — MoC SC Light UAS 2511
PDRA G-01, G-02, G-03 & S-01

}‘ TRANSPORT
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Tredjepartsgranskning

- Teknisk design — EASA

— Designrelaterade OSO:er (SAIL IV eller hogre)
— Mitigering M2 High (kriterium #1)
-~ Enhanced containment

- Ovrigt — Transportstyrelsen (eller av TS utsedd)

- Undantag M1 Tethered, kriterium #1
— Begransat till fjattringens hallfasthet — Transportstyrelsen

}‘ TRANSPORT
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Mitigering M2 (kriterium #1)

Oberoende av SAIL-niva

High — DVR (EASA)

Medium — Deklaration enligt MoC Light-UAS.2512
— Underlag for tillverkare (DVR), operatdrer (Deklaration)

— Generella MoC for M2 Medium (kapitel 2)

— Fyra olika exempel pa tillampningar (kapitel 3)

— Means of Compliance for mitigation means M2 Ref. AMC to
article 11 of Requlation 2019/947 | EASA (europa.eu)
}‘ TRANSPORT
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https://www.easa.europa.eu/en/document-library/product-certification-consultations/means-compliance-mitigation-means-m2-ref-amc

Containment (SORA Step#9)

- Oberoende av SAIL-niva
- Basic containment utgor grunden

- Enhanced containment, om;

— Intilligande omrade/luftrum;
- innehaller folksamling, eller;
- ar ARC-d, eller;
— Operationsvolymen ligger i tatbefolkat omrade, dar;
- mitigering M1 har nyttjats for att reducera markrisken, eller;

. : Lo 2 W TRANSPORT
operationen utfors i ett kontrollerat markomrade. PA STYRELSEN



Basic Containment

Fortydligande vilka krav som avser ‘basic containment’;

Fortydligande att inget krav pa system med oberoende,
separation och redundans foreligger vid niva 'basic’;

Deklaration for ’basic containment’.

}‘ TRANSPORT
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Enhanced Containment

Designverifiering av EASA (DVR), eller;

Deklaration enligt MoC Light-UAS.2511

(upp till SAIL 11), eller;

Bedomning av den behoériga myndigheten, sarskilt for
de konfigurationer dar ‘containment’ sakerstalls via
fjattring av dronaren.

}‘ TRANSPORT
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MoC Light-UAS.2511

UAS max 3 m
Max SAIL Il (for deklaration)
Segregerat FTS (Flight Termination System)

— Undantaget ar kraftforsorjning som inte behéver vara segregerat

Final Means of Compliance with Light-UAS.2511 MOC
Light-UAS.2511-01 - Issue 01 | EASA (europa.eu)

}‘ TRANSPORT
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https://www.easa.europa.eu/en/document-library/product-certification-consultations/final-means-compliance-light-uas2511-moc-light

Tillampning

Enhanced
Containment

YES

A 4

Compliant? | MoC 2511 Declaration

NO

Design
Verification
Report
(EASA)

}‘ TRANSPORT
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PDRA G-01, G-02 & G-03

Fortydligande att kraven enligt Enhanced containment
galler om forutsattningarna enligt SORA ar applicerbara.

MOajlighet att deklarera kravuppfylinad enligt
MoC Light-UAS.2511, alternativt genom hanvisning till
DVR fran EASA.

Korrigering av mindre missar i1 G-02 och G-03.

}‘ TRANSPORT
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PDRA S-01

Modifieringar inforda i syfte att utoka tillampbarheten av
PDRA S-01 for att inkludera jordbruksverksamhet.

Mojlighet att utfora operationer utan krav pa Enhanced
containment i de fall operationen endast genomfors dar risken i
intilliggande omrade ar lag (glesbefolkat, max ARC-b).

Fortydligar samtidigt att utgangspunkten fér PDRA S-01 ar att
kravet pa Enhanced Containment gaéller.

Majlighet att deklarera kravuppfylinad enligt
MoC Light-UAS.2511, alternativt genom DVR fran EASA.

}‘ TRANSPORT
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Designkrav PDRA S-01 (C5)

Point 5 of Part 16 of the Annex to Regulation (EU) 2019/945

MoC 2511

“(5) unless tethered, provide means for the remote pilot to terminate the flight of the UA, which shall:

(a) be reliable, predictable and independent from the automatic flight control and
guidance system; this applies also to the activation of this means;

b) force the descent of the UA and prevent its powered horizontal displacement; and

(c) include means to reduce the effect of the UA impact dynamics;,”

Endast krav pa Basic containment om:
+ Adjacent area ar glesbefolkat, och; MoC 2512
* Adjacent airspace ar max ARC-b >‘ TRANSPORT

31
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Hur paverkas UAS-operatorer?

Om giltig operativ auktorisation:

— Fortsatter galla tills giltighetstiden l6per ut

— men om en ansdkan om férandring, utdékning eller fornyelse inkommer
(efter ikrafttradandet) sa ska ED decision 2023/012/R tillampas

Om pagaende anstkan inkom innan ikrafttradandet och

operativ auktorisation ska utfardas efter ikrafttradandet:

— ED decision 2023/012/R ska tillampas
Om ansOkan inkom efter ikraftradandet;:

— ED decision 2023/012/R ska tillampas

}‘ TRANSPORT
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Innehall

- Deklarera standardscenario (STS)

v Operatorens ansvar
v Fjarrpilots ansvar
v Hur gar det till?

- Fjarridentifiering
- SORA25

}‘ TRANSPORT
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Deklarera standardscenario

- Fran och med 1 januari 2024 ar det mojligt att
deklarera for verksamhet enligt
standardscenario.

- Indelning enligt STS-01 och STS-02

}‘ TRANSPORT
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Vad innebar deklaration for en UAS-
operator?
Standard Scenario (STS) ar en fordefinierad operation,
beskriven i bilaga 1 till férordning (EU) 2019/947

FOr ett STS behover operatoren inte inneha en operativ
auktorisation for att bedriva sin verksamhet.

Bygger pa att operatoren deklarerar sin verksamhet till
myndigheten

}‘ TRANSPORT
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STS-01

Inom synhall (VLOS)
Inom ett kontrollerat markomrade (kan vara i ett befolkat omrade)
Upp till 120 meters hojd

- UAS med C5-klassning T
. Utbildning enligt STS-01 D

- Ska utféras enligt vad som beskrivits
| den Operativa Manualen

Max height
120m

) /

Ground risk buffer

ESEASA .,

}‘ TRANSPORT
% A STYRELSEN

Controlled ground area



STS-02

Utom synhall (BVLOS)
Kontrollerat markomrade (glesbefolkat omrade)
Upp till 120 meters hojd

Upp till 1 km distans utan
Air Observers (AO)

Upp till 2 km distans med
Air Observers (AO)

UAS med C6-klassning

Utforas enligt vad som beskrivits
. . ) N TRANSPORT
| den Operativa Manualen 39 A STYRELSEN




Operatoren

Operatoren ansvarar bland annat for att:

Ta fram en Operativ Manual (EU 2019/947, bilaga 5)
Beskriva organisationen
- Beskriva procedurer

Definiera operativ volym och riskbuffertar for att hantera mark- och
luftrisker

Beskriva det geografiska omradet
>  Befolkningstathet
>  Luftrummet

» Vader

}‘ TRANSPORT
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Fjarrpilot - Utbildning
En fjarrpilot som ska flyga enligt STS ska:

Ha utfort teoretisk och praktisk utbildning for aktuell
STS

Inneha dronarkort med STS Infort

}‘ TRANSPORT
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Fjarrpilot - Utbildning
EAEASA NJEEY

European Union Aviation Safety Agency
AL A1/A3 Y
OPEN SUB
t( SE: CATEGORY
* 5 *
.Y
OPEN SUB
CATEGORY /
Dronarkort
REMOTE PILOT CERTIFICATE OF THEORETICAL KNOWLEDGE
. .
HENRY LAGNSTROM

}‘ TRANSPORT
STYRELSEN
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Hur gar det till?

Tillstand och deklarationer

Har kan du ansdka om tillstdnd och deklarera standardscenario. Du kan dven se dina
aktuella tillstand och deklarationer. Ifall du kénner dig osdker pa vad du ska anséka
om, |las mer pa Transportstyrelsens hemsida.

@ Mina tillstand och deklarationer >
9  Ansbékom tillstand >
ya Deklarera standardscenario >

Dronarsidan (transportstyrelsen.se) ) N TRANSPORT
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https://dronarsidan.transportstyrelsen.se/

Hur gar det till?

TS Dronarsida

Operatoren deklarerar STS

[ 1

ﬁapporterar in Ejarrpilotens
utbildning

Az‘
OPEN

OPEN SUB
CATEGORY

Rapporterar in Fjarrpilotens
utbildning

Operator
Utbildare .
godkand Teo”
av TS SCH-OOL )
Praktik
-— —— S

Fjarrpilot

m Fjarrpiloten ansoker om kompetens STS
‘]

|1

14

Operativ
Manual
+
Procedurer
for STS

EEASA

BEASA
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Fjarridentifiering
C-klassade UAS ska ha funktionen fjarridentifiering

Obligatoriskt aven for UAS inom den specifika
kategorin fran 2024-01-01

Lista pa EASAs hemsida 6ver de som tillhandahaller
system for fjarridentifiering

Specific Category - Civil Drones | EASA (europa.eu)

}‘ TRANSPORT
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https://www.easa.europa.eu/en/domains/civil-drones-rpas/specific-category-civil-drones

Fjarridentifiering
Dronare med C-klassning (eller extern enhet) ska bland

annat kunna sanda ut: -
- Operators-id (SWE...... ) 'y §
- Dronarens serienummer -
- Drénarens position och hojd L J— e
+ Fjarrpilotens position e i

Ska kunna att avlasas fran marken med mobilapplikation

}‘ TRANSPORT
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SORA 2.5

SORA 2.5 kommer troligtvis forst efter sommaren 2024.

Det vi ndmner har och aven det som tidigare
presenterats av EASA kan komma att andras.

SORA Workshop: from version 2.0 to 2.5 - Day 1 — YouTube
SORA Workshop: from version 2.0 to 2.5 - Day 2 - YouTube

}‘ TRANSPORT
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https://www.youtube.com/watch?v=F6lrnO8tW38
https://www.youtube.com/watch?v=xijhxwoQ2Z8

SORA 2.5 - Markrisktabell

Document: Main Body / Annex F

Joint Authorities for
Rulemaking on Unmanned

Systems

sli.do #SORA2023 passcode: bvwinb

Content change: Step #2 - The ground risk process

v2.0

Max UAS characteristics dimension

1m/ approx.

3ft 10ft

3m/approx. | 8m/approx.
25ft

>8 m / approx.

25ft

<700/ < K1
Typical kinetic ene;
FtLb) 25000 Ft

approx.

Ft Lb)

o|n s wliNn

VL r controlled 1
| 2

BVLO. nt 3
VLOS in poj 4
BVLO! 5
of p 7

BVL gathering of people 8

Table 2 - Intrinsic G

round Risk Classes (GRC) Determination

®|on|n|s|w

v2.5

Max cruise speed 25m/s 35m/s 75 m/s 150 m/s 200 m/s
Control 1 2 3 4 5
ground area
<25 3 4 5 6 7
M.I:i‘:dm <250 4 5 6 7 8
":‘:::;" <2,500 5 6 7 8 9
(ppI/km?) | < 25,000 6 7 8 9 10
< 250,000 7 8 9 10 1
\_ >250,000/| 7 9

Table 2 - Intrinsic Ground Risk Class (GRC) Determination

| TRANSPORT
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SORA 2.5 - Mitigeringar

Document: Main Body / Annex B / Annex E

Content change: Step #3 - Final GRC Determination

Joint Authorities for
Rulemaking on Unmanned
Systems

sli.do #50RA2023 passcode: bvwinb

v2.0 v2.5
Robustness
Mitigation | Mitigations for ground risk e
Low/None Medium High M o sk N i High
1 M1 - Strategic mitigations for ground 0: None 2 “ itigations for groul Medium
riske -1: Low
M1(A) - Strategic mitigations for ground
2 M2 - Effects of ground impact are 0 1 2 r'isk(A) teg e g -1 -2 -3
reduced’
An esponse Plan (ERP) ~ _
4 M:!.(B) Visual Line of Sight (VLOS) - avoid 1 N/A N/A
flying over people
Table 3 - Mitigations for Final GRC determination
M2 - Effects of UA impact dynamics are
0 1 2/-3
reduced

Table 4 — Mitigations for Final GRC Determination

49
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