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* Nar blir UAS-verksamheten tillstandspliktig?
« Riskanalys enligt SORA (Specific Operations Risk Assessment)

}‘ TRANSPORT
4. STYRELSEN



Regler

INCORPORATED AMENDMENTS EU-regler f6r UAS b(.jrjade gé”a

IMPLEMENTING RULES (IRs) (COMMISSION REGULATIONS) 1 Ja nua rl 202 1

Initial issue 31/12/2020
mgumlon (EU) 2020/639 Amendment 1 2/6/2020
Regulation (EU) 2020/746 Amendment 2 6/6/2020
[Regulation (EU) 2021/1166 Amendment 3 5/8/2021
Regulation (EU) 2022/425 Amendment 4 4/4/2022

DELEGATED RULES (DRS) (COMMISSION REGULATIONS)

‘Regulation (EU) 2019/945 Initial issue 1/7/2019
Regulation (EV) 2020/1058 Amendment 1 9/8/2020
AMC & GM 70 IRs (ED DECISIONS) Joint Authorities
for Rulemaking
Issue 1 11/10/2019

ED Decision 2020/022/R Issue 1, Amendment 1 18/12/2020 On U n m an n ed

ED Decision 2022/002/R Issue 1, Amendment 2 10/2/2022 S ys t e m S
Note: To access the official versions, please click on the hyperlinks provided above.
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Dronarflygning delas i tre kategorier beroende pa flygningens

riskniva

Oppen a Specifik \ Certifierad
Lag risk Medelrisk HOg risk
Tillstandspliktig Tillstandspliktig

A

AN

* CE markt drénare

* C-klassad dronare o o
. - s%a
+ L&gre an 120m i -
g passagerare >3m eller 34kj
» Under 25kg *® & Over
* Inom synhall (VLOS) '-@‘_ Utom synkal folksamling
+ Inte flyga pa ett sétt som utgor en A\ @
risk for andra luftfartyg, manniskor, N )
q o—_— Hégre &n 120m Farligt gods
djur, milj6 eller egendom. Over ménniskor @
» Avstandsbegransad i forhallande till S
personer som inte ar involverade i
flygningen
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Nar blir UAS-verksamheten tillstandspliktig?

Nar man inte langre kan flyga enligt den oppna kategori, t.ex.:
« Nar man flyger utom synhall Specifika

« Nar man flyger hogre an 120 m

* Nar man slapper foremal fran luften # l %
» Nar dronaren ar tyngre an 25 kg

« Nar man flyger pa avstand mindre an 150 m dar folk kan finnas
med dronare over 4 kg

« Nar man flyger over manniskor med dronare over 900 g

Tillstand i den specifika kategorin ges av Transportstyrelsen
baserat pa en riskanalys
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Specifika kategorin

_ _ AMC till \
PreDefined Risk (EU) 2019/947 P
Assessment
,, R
- g Apply for :

SpeCIflc autf?c?riiation aaffgﬁgggi
Operation 5 e
- o s v K (with privileges to
\p ! is K < i o

| tart the
ASSESSMENT

operation
2N [emspony N



SORA - Riskanalys enligt tio steg

Steg #1
Steg #2
Steg #3
Steg #4
Steg #5
Steg #6
Steg #7
Steg #8
Steg #9

Concept of Operation (ConOps) / “Operation description” enligt SORA 2.5
Determination of the intrinsic UAS ground risk class (GRC)

Final GRC determination

Air risk assessment

Air risk classification and strategic mitigations

Tactical mitigation performance requirement (TMPR) and robustness levels
SAIL determination

Identification of Operational Safety Objectives (OSOs)

Adjacent area/airspace considerations

Steg #10 Comprehensive safety portfolio (Compliance with mitigations and OSOs)

Samordning internt hos
Transportstyrelsen
gallande de delar som
beror luftrummet (steg
#4-6)

+ Sektionen fér
helikopter och
allmanflyg
(Sloh)

« Sektionen for
luftrum och
flygplatser (SLia)
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Concept of Operation (ConOps) ‘Oper(aéigr%iegfg;ption"

CONOPS beskrivning

v' Den s6kande beskriver relevant information om system, tekniska delar
och operativa procedurer som behovs for att bedoma risken i samband
med den avsedda operationen.

v Det ar grunden for alla andra aktiviteter. '/ad ay

Vikkep, " 9
Resultat "Uss tafa’ Vart 4
v Beskrivning av den avsedda operationen. ker Y

Operator
organization

Type of
operation

Training . . Locations
information




Determination of the intrinsic UAS Ground Risk Class (iGRC)

Max UAS characteristics dimension 1 m /approx. 3 m/ approx.
3 ft 10 ft

Typical kinetic energy expected <700 <34kl
(approx. (approx.
529 ft Ib) 25 000 ft Ib)

Operational scenarios i

VLOS/BVLOS over a controlled 1 2

ground area®

VLOS over a sparsely populated 2 3

area

BVLOS over a sparsely populated 3 4

area

VLOS over a populated area 4

BVLOS over a populated area 5

VLOS over an assembly of people 7

BVLOS over an assembly of people 8

Table 2 — Determination of the intrinsic GRC

8 m / approx.
25 ft

<1084kl

(approx.
800 000 ft Ib)

>8 m / approx.
25 ft

>1084kl

(approx.
800 000 ft Ib)
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Intrinsic UAS ground risk class

FI n al G RC dete rm I n at|0n Max UAS characteristics dimension 1 m / approx. 3 m / approx. 8 m / approx. >8 m [ approx.

3ft 10 ft 25 ft 25 ft
. — Typical kinetic energy expected <7001 <34kl <1084kl >1084kl
I G RC - 5 (approx. (approx. (approx. (approx.
529 ft Ib) 25 000 ft Ib) 800 000 ft Ib) 800 000 ft Ib)

| Robustnes |

VLOS/BVLOS over a controlled 1 2 3 4
Mitigation ground area®
Sequence Mitigations for ground risk Low/None VLD o7k o Spatsely populatad 2 '/\3 4 5

area

Operational scenarios i

M1 — Strategic mitigations for ground risk! 0: None - BVLOS over a .@ C :) 5 6
area ®
. VLOS over 4 6 8
2 M2 — Effects of ground impact are reduced? 0 o -2 S o g = g W
3 M3 — An emergency response plan (ERP) is in 1 0 -1 VLOS over an assembly of people 7
place, the UAS operator is validated and effective BVLOS over an assembly of people 8
Table 3 — Mitigations for final GRC determination Rl —Fethmoon efemintime OEF
M1: minskning av maxvardet pa befolkningstathet i det

operativa omradet (verksamhetsomrade + markriskbuffert) g
M2: minskning av det kritiska omradet (t.ex. fallskarm) Final GRC =3
M3: ERP (Emergency Response Plan) (5-1-1=3)
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Steg #3 (mitigeringar)

Exempel M2 (fallskarm)

Valj niva pa
| robustness

Required
robustness ~¥ L
Criterion #1 Medium Integrity Effects of impact dynamics and post impact hazards1 are

(Technical design)) ignima ntly reduced although it can be assumed that a fatality B eskrlvn I ng av VAD
S -hereof-th may leadtoa -cras'h, t-he UAS ntains SO m S ka u p pV I Sa S

required for the activation of the mitigation.
ble, any failure or malfunction of the proposed

mitigation itse (oef.f;‘?::\el:‘:ie;:.actlvaﬂon) does not adversely B es krl V n I n g av n Ivé n
pa det som ska

Criterion #1 Medium Integrity Comment M offpost impact hazards include fires and the release : // %

j jenl) %y parts. 7 1
riterion #1 Medium Assurance The ap, nt has supporting evidence to claim that the required u p pV I Sa S
Technical design)) of integrity is achieved. This is typically2 done by means of

testing, analysis, simulation3, inspection, design review or

Criteria Regirement Criterium description

(deklaration,

through operational experience. )

Criterion #1 Medium Assurance Comment |2 The use of industry standards is encouraged when developing 7 Sto d a n d e b ev | S

(Technical design)) 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 Medium Integrity Any equipment used to reduce the effect of the UA impact

(Procedures, if dynamics is installed and maintained in accordance with the

applicable) manufacturer’s instructions.4
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Steg #4, #5 och #6

Air risk assessment - Air risk classification and strategic mitigations - Tactical
mitigation performance requirement (TMPR) and robustness levels

Step #4 See also See also
T Stelp #5 SORA Annex C SORA Annex D
[ \ [ \ Step #6
2
Initial Final
E t Strategi
"'CRO::: - o ARC R T Mit::atlgorcu — ARC —— TMPR

& s Ensure that :
' = remote pilot can detect
presence of other traffic and

have suitable procedures

= UA performances are
sufficient to separate it from

Calculate the probability of If possible reduce the probability of other traftficin cace of
encountering manned aircraft in the encountering manned aircraft in the encounter
A4 F A< Narea of operation area of operation
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Steg #4 Initial Air Risk Class

Initial Air Risk Class (iIARC)

OPS in Aty pica

Arspace?

No

OPS > FL600? ARC-b

Risknivaer kopplat till sannolikheten att mota
bemannad luftfart

OPs in
Airport/Heliport
nvironment?,

OPs in
Class B, Cor D
Airspace?

OPs
> S00 ft. AGL but
= FL600O

in Controlled
Airspace?

OPsS
in Controlled
Airspace?

OPS< 500 ft AGL

\ »
( ARC-c ) ( ARC-c
- = > . T
OoPs Operations

in Uncontrol led
Airspace over
Urban AreaZ

in Uncontrol led
Airs pace over Rural
Areas

oPs
in Uncontrolled
Airspace over
rban Area3

Operations
in Uncontmolled
Airspace over Rural
Areas.

!

K ARC-b




Steg #5 Strategic mitigations

Steg #6 Tactical mitigations

Strategisk mitigering kan vara: Strategic mitigations are applied before take me“iﬂl [aktisk mitigering kan vara:
= »ff and reduce the risk ' mitigations are
+ Upprétta avtal med ATS om Sff Andieckice the fisk of A ercodnter applied aftertake | *  Flyga VLOS

att uppratta en sektor off and reduce the | . .
» Flyga lagt Strategic S sl cegara karerng
o Hone et mitigations not encounter + System for att se andra
* Flyga en viss tid rnltlaan'nsl‘-l under operator’s evolving into an
operator’s control ecatrol NMAC* qutfartyg

¥

| Reduce the Reduce the Mitigate the
| Initial ARC » el ARC ’ initial ARC to the ‘ o s
| residual ARC i

Taktisk mitigering
A " anvands vid
ccep BVLOS flygning

ARC-C — ARC-B Taktiska mitigeringar
—

’2 §¥¢RN§’ESOEJ Syftet att fa ner trafiktatheten

“Ambient”
risk

$

\ 4




Steg #7 SAIL determination

Safety Assurance Integrity Level

Residual ARC
Final GRC A B C d
2 | [ \Y Vi
4 1l Ny v VI
5 \Y, v ([ v ] v
6 Vv Vv Vv Vi
7 VI VI VI VI
>7 Certifierade kategorin
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Steg #8 Operational Safety Objectives (OSOs)

Identification of Operational Safety Objectives (OSOs)
_lleHm

Tachicl ssve ithth UAS . * Technical issue with the UAS
0S0#01 Ensure the UAS operator is competent and/or 0 L M H H H Optlonal

proven OSO #1-10
050402 UAS manufactured by competent and/or 0 0 L M H H L OW . .
roven entity
050403 3;\5 maintained by competent and/or proven L L M M H H Med i u m * Deterloratlon Of eXte rnal syStemS
entit [ -
050404 UAS Zeveloped to authority recognised (4] 0 E L M H H ig h s u p p o rtl n g U AS O pe ratl o n s
design standards*
0S0#05 Uj’\ssigi;l ;es:g:erd s::onsidering system safety 0 0 L M H H O S O # 1 1 - 1 3
and reliability
0S0#06 (3 link performance is appropriate for the 0 L L M H H ° H u m a n e rro r
operation

0S0407 Inspection of the UAS (product inspection) to L L M M H H O S O # 1 4 —2 O

ensure consistency with the ConOps

050408 Operational procedures are defined, L M| H H H H ° Ad Ve rs e o pe rati n g co n d iti o n S

validated and adhered to
050409 Remote crew trained and currentand ableto L L M M H H O S O #2 1 _2 4
control the abnormal situation
0SO#10 Safe recovery from a technical issue L L M M H H
Deterioration of external systems
supporting UAS operations
050#11 Procedures are in-place to handle the L M H H H H
deterioration of external systems supporting
UAS operations
050112 The UAS is designed to manage the L L M M H H
deterioration of external systems supporting
UAS operations —




Steg #8 Operational Safety Objectives (OSOs)

Exempel OSO #3 UAS maintained by competent and/or proven entity

0sC ~

SO #03

0S50 w03

0S50 #03

|0s0 #03

0sO w03

050 #03
OSO w03

0S50 #03

CSO #03

SO #03

>A

Required

Criteria
- _robustnes

Criterium description

- -

Low

Criterion #1

Low
Procedure

Critereon #2

Low
Training

TECHNICAL ISSUE WITH THE UAS ) 03 UAS maint
Integrity requirements
(a) The UAS maintenance instructions are defined, and, when

ra::llli;‘;ael::;r::‘czfer the UAS designer’s instructions and BeS krlvn I ng aV VAD
som ska uppvisas

(b) The maintenance staff is competent and has received an
authorisation to carry out UAS maintenance.

(c) The maintenance staff use the UAS maintenance
instructions while performing maintenance.

Assurance requirements

. L] " o]
(a) The maintenance instructions are documented BeS krlvn I ng aV n Iva n
(b) The maintenance conducted on the UAS is recorded in a &

pa det som ska

maintenance log system.

(c) A list of the maintenance staff authorised to carry out
maintenance is established and kept up to date.

A record of all the relevant qualifications, experience and/or

uppvisas
training completed by the maintenance staff is established 1
and kept up to date. (deklaratlon,

stodjande beuvis,...

g TRANSPORT
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Steg #9 Adjacent areal/airspace considerations

Adjacent area/airspace considerations

Steg #2 till steg #8
Omhandertar riskerna for att garantera
sakerhet i den operativa volymen

Steg #9
Omhandertar riskerna for att garantera
sakerhet for den angransande volymen

Enhanced eller Basic
Containment
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Steg #9 — Enhanced Containment

| =&

9

If the adjacent volume contains:

(if assemblies of people] unless the UAS is already approved for operations

over assemblies of people; or

(ii)JARC-d hinless the residual ARC of the airspace area within the operational

volume is already ARC-d;

or if the operational volume is in a[populated area]where:

(i)(M1 mitigation}has been applied to lower the GRC; or

(i) operating in a fontrolled ground area

¥

Enhanced containment

The probability of the UA leaving the operational volume|should be less than 10-4/FH;

Declaration ~—

' Procedures

EEASA

Ska vara ett
oberoende
system

Fnd no single failure.

UAS Design

Declaration «— EASA MoC 2511
Applicable only in some cases

/\

DVR



Steg #9 — Basic containment

— |In all other cases

Basic containment

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

Some drones with a system to terminate the
flight qualifies for basic containment. Since it
is not independent, it does not qualify for

EASA enhanced containment
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Steg #10 Comprehensive safety portfolio

Comprehensive safety portfolio
(Compliance with mitigations and OSOQOs)

* Den samlade dokumentationen som uppvisar omhandertgandet av
operationen till den niva som framkommit vid den genomforda
riskanalysen (mitigeringar, OSOs,...)
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PDRA - Ansokan

Application process in case of PDRA

Apply for authorisation

11 NomAonomous operations: the remote plol should have | M/A 1 declare that the UAS atwers
the abiity 10 mantain control of the LA, except in case of 1053 of the aliow the remote pilot (o take
commana sed control (C2) imk contrcs of the UA

tom 132 The remote piot should operate only one UA o 3 time. | Operation marmasl ot para xx dicates that | 1 declare.

remota pilot operstes only one UA at &
| | tme !
meduem | 13 The remote pRot thould not operate from & moving vehicle. | Operation manul B pira 1 Indcates Thal | | deciare.___ evidence Can be
romote piat cannot operate from 3 found in sppendia y 10 this
| moving vehicle | Bosumens
mow 14 The remote piot should not hand over the control of the T Geciare.
UA 10 anotrer comenand unit
e 713 Launchirecorery: ot VIOS Gistance from the remote pilat, if |t gectare.

ot operating from 3 safe prepared ares
Note: Sofe prepared ores’ mesns O CONLIONed grouwnd 0560 that is
suitobie for the safe lounchyrecovery of the UA

Low 15 i Mgt i deciare.
1.6.1 If po AD: are emploved: the UA is not operated
further than 1 km (or other distance defined by the
competent authority] from the remate pilot NP2 AL Iy dmgicyadt
Note The remote pilot’s workioad showld allow the remote
| piot to continucusly scan the airipoce. | |
meddum 1 Gaciane that the grocedures
16.2 ¥ ADs are eemgloved: the range is not lemited as long s the UA oo ol
5 POt operated further than 1 km (unless 8 Afferent dntsnce i Operation manusl 8 pars xx Provises AD R e :‘__ oped "":
Sefied by the competent suthority) from the AD who & nesrest to | procedures e s Silionc
the UA be found in appeendis v 1o ths.

Socument

e e

| 14 Oper s poane of comtact
e

aurtesery
rerveant 10 Begutation (1] RANET? - 27 Aget 2016 wnwne
ermtoncr
| o data, et repeainng Orrcive ¥/ 410 g 1 e o
I L UAS spareter deta.
33 UAS Sp star aints stiin fusnte
|12 Narre of e UAS perateor 1

09:““ F
"

\ “"'*7

Operational

authorisation

Start the
operation

TrRANSPORT Operational Risk analysis (transportstyrelsen.se)
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SORA - Ansokan

Ansokan ska innehalla:

* Ansokningsblankett

« Kravuppfyllnadsblankett
» Operativ Manual

* Riskanalys

« Dokumentation som styrker eventuella mitigeringar och OSOs till ratt
niva

operational risk analysis overview for operations in the specific category
(transportstyrelsen.se)
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SORA - Riskanalysen

Application process in case of SORA risk assessment 1/3

Steg #8 Identification of Operational
R— Safety Objectives (OSOs)
| > Operatdren behdver INTE i detalj
Step #2 beskriva omhandertagande av OSOs,
‘ SORA step #1 Step #3 utan det arbetet paborjas forst efter att
e . .o R
= 5 SORA Step #4 ratt SAIL-niva har bestamts.
P Step #5 Preliminary
Step #6 SORA Step #7 SORA Step #9 meeting with
NAA
| mltlgatlons \

SAIL

; organisation
s ‘ determination
Ground
Scope to agree:

. acceptability of
Preliminary operation manual e
mitigation means
¥ SAIL level
update type of adjacent area
A

>3 need for design
’ Development of the operation manual: iterative process verification report/TC
-

Determination
‘ |of the adjacent‘

area




SORA - Riskanalysen

Application process in case of SORA risk assessment 2/3

030 number (in
line with Annex [}
Technical issue with the UAS
OSOM1 Ersute the UAS operator a competent andfoc
=
0SOM2 UAS manulactured by competent and/or
Broven entity
050803 UAS maimained by comaetent and/or roven
entity
050K UAS develaped to suthariy recag nived
design standands
050805 UAS is dewgnod consdering system ssfety
e Document
050806 €3 lirk per bormance i aparapriste lor the
operation
M et sl S s i SORA Step #10
e r s o ;
oscs e T———— Comprehensive safety
wvalidated and adhiered to
SAIL agreed osoms Remate crew trsned andcurment and sble o SORA Step #8 portfolio
contedl the abnoemal situstion
. osono Sake recovery fram a technical & i .
with NAA S s Comply with all 0SOs
supporting UAS operations
osor1 Procedures ate inplace tohandie the
deterioration of exter nal syaterms supporting
UAS operations
osoK12 The UAS s devigned to manage the.
o e e ing
UAS operations.
050813 Extena servces supportng UAS operstom Update
are adequate for the operation
Hi
050 Q:ﬁ:;'pmndmluﬁmld. e“ o
validated and adhered 10 > of a0
QSoRLS Re: incd and. and able'
e = D P
050m6 Multicrew covedination
oson? Remote crew ia fit tooperate.
osons Automatc pratection of the fight envelope.
from humanerror
osons Sake recovery fram humanerror
050120 A human lactors evaluation has been

perlormed and the human madhine interface
(HM] faund apsropriste for the misson

p EEASA - S

0s0K22 The romate crew s trained to identily critical
environmental canditions and toavoid them

A



SORA - Riskanalysen

Application process in case of SORA risk assessment 3/3

Apply for authorisation

Compliance evidences rev y

\ e
Operational

% authorisation
096 o
02 F

Operations manual rev x \/
> R

0 ths ed by Aot
pursuant to Regulation (£U) 2016/679 of the European Parllament 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, g Dires 6/EC (General Data P It will be pi for
the purpotes of the performance, management and follow-up of the apphication by the competent authority
in sccordance with Article 12 of Regulation (EU) 2019/947.

11 yOu require further iINfOrMation CONCerning the Processing of your perional date Of exercising your rights
(g to access or rectify any inaccurate o incomplete data), please refer to the contact point ofthe
competent authonty.

The applicant has the right to make a complaint regarding the processing of the personal data st any time to
the national Duta Protection Supervisor Authortty.

Start the
operation

1.1 UAS operator ESP87astrdge12k8

EASA 1.2 UAS operator Name Drones _
1.3 Name of the accountable manager Mr Sanches
P 1.3 Ne i !

N
1.4 Operational point of contact Mr




Steg #5 Strategic Mitigations

En strategisk mitigering skulle kunna vara:

Avtal med ATS om att uppratta en sektor

Operations
in Uncontrmol led
Airspace over Rural

OPS in
Mode-C Veil
orTMZ?

oPS
in Controlled
Airspace?

OPS< SO0 ft AGL —ips

Areas
77‘\\ 4 — F x. -
ARC-c [ [ ARcc ) ~ ARCc [ ARC-b ]
ARC-b
> g TRANSPORT —
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