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Which risks SORA addresses?

Involved persons

Persons that accepted to take part to
the UAS operation

Protected by defining
safe operational
procedures

Protectfrom:

A fatal injuries to third
parties on ground;

A fatal injuries to thifd\Uninvolved persons
parties in air. . oI

Protected applying
mitigations and safety
objective derived by SOI

EFEASA
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Which risks are not addressed
Risko Indu

lal Infrastructure
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SORA evolution

Lessons

2 \V\
. _\§7
&
Published by JARUS in Jan 2019 Under consultation until
Adopted by EASA in Oct 2019 6 March 2023

http://jarus-rpas.org/jarusexternat
consultationsoraversion

Full compatible with SORA 2.0,
except containment, where requirement has been lowel

BBEASA


http://jarus-rpas.org/jarus-external-consultation-sora-version

Who are the SORA actors

After iIssuance of the

Applicant operational authorisation

Seeking for an operationgl

authorisation

REEASA
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UAS operator

UAS Manufacturer

Design and/or production

Competent authority (CA) Competent third party
Issuing the operational Assessing evidences: it may be the
authorisation CA or an entity defined by C
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SORA 2.G&tructure (AMC 1 Art. 11 Reg 2019/947)

bMain body. description of the SORA process

bAnnex A ConopsNew version was consulted by JARUS in Mar
022. Final version in development. It will be renamed into

A 7 BFEASA e e SN < of s
hLISN} G2NJ YI ydzl £ Q 5

bAnnex B Ground risk mitigations

11 Preface

0 Derann J0MYRLLMN

{a)  This SORA is based on the d Jeveloped by JARUS, providing a vision on
how to safely create, evaluate and conduct an unmanned aircraft system (UAS)
operation. 1he SORA provides a methodology o guide both the UAS operator and

] [ ] [ ] ] [ ] [ ]

u the comps hority in ining whether a UAS operation can be
conducted in a safe manner, The document should not be used as a checklist, nor

be expected to provide answers to all the challenges related to the integration of

the UAS in the airspace. The SORA is a tailoring guide that allows a UAS operator
to find a best fit mitigation means, and hence reduce the risk to an acceptable level.
For this reason, it does not cantain prescriptive requirements, but rather satety
ohjectives to be met at various levels of robustness, commensurate with the risk.

[ ] ] [ ] ] [} [ ]
(b)  The SORA is meant to inspire UAS operators and competent authorities and
highlight the henefits of a h ised risk asse: hodol The teedhack
collected from real-life UAS operations will form the backbone of the updates in

the upcoming revisions of the document.

12 Purpose of the document

(a)  The purpose of the SORA is to propose a methodology to be used as an acceptable

[] [] []
n means to demonstrate compliance with Article 11 of the UAS Regulation, that is to
evaluate the risks and determine the scceptability of a proposed operation of a
UAS within the “specific’ category.

(b)  Due to the operational differences and the expanded level of risk, the “specific’
calegory cannot automatically take credit for the salety and performance data
demonstrated with the large number of UA operating in the ‘open® category.
Theretore, the SORA provides a consistent approach to assess the additional risks
associated with the expanded and new UAS operations that are not covered by the
‘open’ category.

1 1 1 -1

(c)  The SORAis nat intended as a one-stop-shop for the tull integration ot all types of
UAS in all classes of airspace.

(d)  This methadology may be applied where the traditional approach to aircratt

certification {approving the design, issuing an airworthiness approval and type
certificate) may not b= appropriate due to an applicant's desire to operate a UAS
in a limited or restricted manner. This methodology may also support the activities

necessary to determine the associated airworthiness requirements. This assumes
that the safety chjectives set furth in, or derived from, those applicable for the




-
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SORA 2.structure and differences from 2.0

[bMain body. quantitative approach for ground risk + improved

containment

I
-
-
-
-

-

bAnnex C, Dno change (due to lack of time)
bAnnex E functional test based approach added
bNew Annex Equantitative model of the ground
bNew Annex FEservice providers certification a
bNew Annex 1 Glossary

EEIEASA

bAnnex Ano change compared to version published in 2020
bAnnex B Clarification on ground risk mitigationg@ =

JARUS guidelines on

Specific Operations Risk

risk

Assessment
(SORA)

DOCUMENT IDENTIFIER : JAR-DEL-WG6-D.04

Intended for ~ :  JARUS-SRM consultation
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Robustnhess levels

Made of 2 elements

level of integrity (i.e. safety gain) level of assurancé¢l.e. method of proof)
How good the proposed solution is How the achievement of the level of
(e.gmitigations, procedures, UA desiggtc) Integrity is demonstrated

A Low: declarations
A Medium: declaration supported by data

A High Verification from the competent authority or
entity designated by the competent authority

EEEASA w2l
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SORA 2.@emantic model

Ground Risk Model

Air Risk Model

- .

| -

I E 7o S -
' N B //
| Flight Ge'ography I B E
» 4 : 7 3 ® Adjacent
5 - : e é S Airspace
- S ; s = o
8 = 8 = 3’
g e B ol S o c //
e % ! A B
I Adjacent Area I ‘Z,‘ cc>>' | § uEJ o o
S, S | S Y |s the air risk
) = Operational Volume = = 7
Ground |5 § Flight Geography + § Optional buffer really

Risk Contingency Volume Air Risk essential?

Buffer i ol ///////////m,

B3EA
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SORA 2.5emantic moza:

;
e e

area start? / ’////

Adjacent
alrspace

—

No alir risk

// buffer

Ground risk model

Flight ge_ography

—

®

Adjacent area |

Operational volume =
flight geography +
contingency volume

Contingency procedures —

\ergency procedures

Emergency procedures
Contingency procedures —

: Ground

risk buffer
< .

-_-—"""'"_'-F—-.u

|

EEASAS
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SORA 2.5emantic model

Loss of control of the operation (*) Operation in control Loss of control of the operation (*)
Emergencyituation Normaloperation Abnormalsituation Emergencyituation
(unrecovered state) (undesired state) (unrecovered state)
Emergency procedures Standard / Ct:on;mgency FIJYOCEGIdIUFSS Emergency procedures
(land asap or activation of FTe&¢.) operationapProcedures (= urg p?g(ﬁ'tg;?#: d Cs?t';ertoc ') angion (land asap or activation of FTS¢.)
Emergencyesponseplan Emergencyesponseplan
(plan to limit escalating effect of the loss of control of the operation) (plan to limit escalating effect of the loss of control of the operation)

Ground risk model Alir risk model

v Flight geography

Adjaceft
airspéce

_

Adjacent area

Operational volume =
flight geography +
contingency volume

Emergency procedures
Emergency procedures

Contingency procedures
Contingency procedures

Ground
risk buffer

—

EEIEASA
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SORA 2.5tep#1

CONOPS description

V' Applicant to collect and provide the relevant technical, operational and sy:
Information needed to assess the risk associated with the intended opera

V Itis the foundation for all other activities.

What you want to do, where you want to fly,
which UAS you intend to use

OQutcome
V' Description of the intended operation.

V  Familiarisatiorwith the documents to be provided to the competent authori

to apply for the operationaduthorisation
BEAsA - 2PPY Perationastlitnonsdt
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SORA 2.&tep #1 lesson learned

The title (CONOPS) create confusion
[HCONOPS has different meaning in different domains
[HhSORA Annex A is also called CONOPS

Changes In Step #1 68IORA 2.5

DH{ USLI I M NBYFYSR Ayid2 W520dzYS
DH{ hw! 1 yySE | NBYIlIYSR Ay W2 LIS

NO NEED TO REVISE THE DOCUMENTATION OF OPERATIONS APPROVED USIN:
OR PREVIOUSLY APPROVED DOCUMENTATION




Outcome

» Identification of the size of the
footprint;

» Identification of the IGRC (intrinsic
groundrisk class)f the footprint;

v Documentation of information and
referencesusedto completethis Step

EEIEASA
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SORA Step #Ground risk- Define size of operational area

e =
:
§ g
cona i 8

/ iGRC Footprint \

\
4 Operational Volume / R
Ground Risk
Flight Geography Contingency Volume Butfer
\\ 5 //

Initial ground risk class determination
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SORA Step #Ground risk- Define size of operational area

Elighit
geography

Flight geographywhere the
drone should fly in normal
conditions

Determination of flight geography

Where the operation takes places anc
f Navigation System Error

{1 Flight Technical Error

{1 Path Definition Error
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SORA Step #Ground risk- Define size of operational area

Contingency volumewhere the
drone may fly in case of abnormal
conditions.

Executionof contingency
procedures to immediately return
the UA into the flight geography

Determination of contingency volume

Range flew by the drone considerir

the:

1 reaction time

1 time to execute contingency
manoeuvres
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SORA Step #Ground risk- Define size of operational area

EEIEASA

Ground risk buffer If an operation
loses control in a way that the UA
exits the operational volume, it
shall be contained to end its flight
Inside the ground risk buffer

Determination ofground risk buffer

M1 1:1 distance
M Ballistic descend
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SORA Step #2Determine size of ground risk buffe

Flight

AY
Ballistic » For rotary wing
\ drones

Side view _~termination
A @-\ system
Contingency Volume Ny
Flight Geography
b

1:1 L

b SFg Sov S "n
< - 1 P
| v v

Ground Risk Buffer

Ground Risk Buffer

1:1 rule or a more accurate ground risk buffer value may be claimed based on an analysis taking into
account malfunctions or failures and the following elements when the containment system is

activated:

A Meteorological conditions (e.g. wind),

A UAS latencies

EASAA UA behavior when activating a technical containment measure (e.g. parachute deployment),

A UA performance.
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Population density FORA 2.0

ldentify the maximum population density value of the

iGRC Footprint \

\
[ Ground Risk
Buffer
['b Controlled ground area ks B

b protected area with negligible probablllty Offs
presence of uninvolved person

['H Sparsely populated
['b Populated

ﬁﬁé&sembly of people—»
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Fictional example

1439

Semerere  Arrival®
A\ X HORNBACH rms@ | (5&:
gQQM.xM X Manna delivery
HonHElM @0% Q\De_\:‘;rGa'ﬁ_’:en—Center@@ée*' MTOM: 23kg
. a 8 o Payload: 2,25kg
. Actual local conditions Length: 2m
may bediferent!!!
. £
) Departure O Sparsely populated area (e.g. max pop density 200 pg)/km
‘@ : O Populated area (e.g. max pop density 3.000 pp#km

O Busy open shopping area, assembly of people (e.g. max pop density 250.0(m

EEASA™
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SORA Step #2Assessing the ground risk

Is the weight of the drone the main factor?

In case of impact with a person, once
the energy transmitted by the drone
IS higher than a lethal threshold
(order of 80J), the most important
parameter becomes the size of the
drone

EFEASA
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SORA Step #2Assessing the ground risk

Slide/bounce/splatter

Buffer

Size of the
critical area

Radius of

explosion

UA maximum

characteristic
) ) \/ ‘
dimension Y :
\
Blade throw °y J
LN J\_ L
N 4 Y ' )
Lethal area Lethal area from Y
from glide slide/bounce/splatter Lethal area
|\ === - J/ from explosion
~N"

Lethal area from blades




SORA 2.(btep#2

Determination of the intrinsic UAS ground risk class (GRC)

sli.do#SORA2023 passcode: bvwinb

EFEASA

Max UAS characteristics dimension

Typical kinetic energy expected

Operational scenarios

VLOS/BVLOS over a controlled
ground area’

VLOS over a sparsely populated
area

BVLOS over a sparsely populated
area

VLOS over a populated area
BVLOS over a populated area

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

Intrinsic UAS ground risk class

1m/approx. 3 m/ approx. 8 m / approx. >8 m / approx.

3ft 10 ft 25 ft 25 ft
<700 <34kl <1084kl >1084 Kkl
(approx. (approx. (approx. (approx.
529 ft Ib) 25000 ft Ib) 800 000 ft Ib) 800 000 ft Ib)
1 2 3 4
2 3 4 5
3 4 5 b
4 5 6 8
5
7 Operation not possible in the
8

specific categor

IGRQGable InSORA 2.0
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SORA 2.&tep #2 lesson learned

1. Qualitative population density values does not help in having an
narmonized approach among states

2. Itis not clear under which conditions VLOS may play a role in the groun:
risk determination, what are the requirements for the VLOS bonus?

3. Typical energy difficult to evaluate
4. Very small drones, may reach a GRC of 8

5. Fixed values in th&sRQable: A small increase in the UA dimensiery(
from 3 m to 3.1 m) may classify immediately the UA in the higher GRC

6. The identification of the adjacent area is only required in step 9 and ther
EEASR no indications on how to calculate its size



SORA 2.5tep#2

1. Quantitative ground risk assessment

Intrinsic UAS Ground Risk Class

Maximum UA characteristic | 1m /approx. | 3m / approx. | 8m / approx. 20m / 40m /
dimension 3ft 10ft 25ft approx. 65ft | approx. 130ft
Maximum cruise speed 25 m/s 35 m/s 75 m/s 150 m/s 200 m/s
Controlled
ground area 1 2 3 4 >
<25 3 4 5 6 7
<ED 4 5 6 7 8
Maximum iGRC
population density | < 2,500 5 6 7 8 9
(ppI/km?)
> 250,000 7 9 Not part of SORA

sli.do#SORA2023 passcode: bvwinb

2.VLOS removed and identified ac
a mitigation for the ground risk
(see slide on M1)

3.Typical energy replaced by max
cruise speed

4.UAS with max weight <2509 ant
max cruise speed <25m/s are
always classified GRC 1

5.Possibility to calculate the actua
critical area of the UA and
compare with those identified in

Annex B
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Where can | get the population density data“

- o o L
Neuehre z.f&ﬂ _ b ™ tm “
5 = ... s e b

['Hh Each state may have their source

b In absence thé&lobal Human b T
Settlement- Visualisation European j£%%
Commission (europa.ewmay be ks
used

['Hh EASA Is working to define the
minimum requirement for a dynami ... ——
p O p u I a‘tl O N d e N S I ty m a p S e rVI C e B::::al\f;:,:k;ars (whe(:::::lrinc).able), Country Borders, Shaded reliefs, Land mask, Place names

*Porting of the Degurba model in the GHSL framework (SMOD).

providers

Urban centre (City): [Jno data ? |

W Urban centre (City) (transparent) 0 50,000 m* 100,000 m*
Urban cluster (Town & suburb): 00-5 .

B Dense and semi-dense urban cluster E=6-20 Bulup Surface (10:m)

(Town) Em21- 100 | | 5

[ Suburban or peri-urban cells (Suburb) Bl 101 - 300 0 som® 100 m

Rural grid cells (Rural area): 301 - 500 Built-up Surface (100m)
B Rural cluster (Village) 501 - 1,000 * I
" Low density rural grid cells (Dispersed 1,000 - Max 0 5,000 m* 10,000 m?*
ansparent

rural area) - transpa



https://ghsl.jrc.ec.europa.eu/visualisation.php
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How the GRC was calculatedSODRA 2.

bA more refined ground risk model was developed by JARUS
bNewAnnex Forovides all details and justification for the GRC

bNormally, applicants are not required to consult Annex F, unles
they would like to propose to the NAA some more sophisticate
solutions tailoring the model to their operation

A special thank for leading the
development of the ground risk
model

Terrence Martin (PhD)

EAEASA Revolution airspace Australia
Professor at Queensland University of Technology
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Is there an increase of thEsRf 1 point
between SORA 2.6nd SORA 2.%

Intrinsic UAS Ground Risk Class

Maximu m UA characteristic | 1m / approx. | 3m /approx. | 8m / approx. 20m / 40m /
dimension 3ft 10ft 25ft approx. 65ft | approx. 130ft
Maximum cruise s peed 25 m/s 35m/s 75 m/s 150 m/s 200 m/s
Controlled
ground 1 2 3 4 5
< 25 3 4 5 6 7
= 4 5 6 7 8
Maximum iGRC
population density | < 2,500 5 6 7 8 9
(ppl/km?)
> 250,000 7 9 Not part of SORA

EFEASA

No if you consider:

A Additional flexibility in
applying mitigations in step
#3 and Annex B (e.g. shelt

Possibility to calculate the
actualcritical area of the U/
(e.g. iIf using a UA of 4m,
maybe the critical area iIs
equivalent to the one of a
3m UA)




SORA 2.5Example of calculation actual

EDGE Autonomy
Penguin C MK1
3.3 m

Operated by SABCA

o#SORA2Q23 passiode: bvwinb

critica

alrea

Applying Annex F formula for actual critical area it results:

Wingspan 3.3
MTOW 23
Impact speed 32
Impact angle 35
ground friction (friction coeff) 0.65
Coeff of restitution 0.71
Heigh person 1.8
Radius person 0.3
v horizontal 26.21
d glide 2.57
rD 1.95
v non lethal 5.02
t safe 2.13
d slide reduced 25.18
circular end 11.95
Actual Critical Area 120.18

Actual critical area is lower than the one identified for a 3m UAGRA 2.Annex B

EFEASA

Maximum characteristic dimension (m)

1

3 8

20

40

Critical area (m?)

8

135 1,350

13,500

135,000

The 3m column

|
can be usedJ



sli.do#SORA2023 passcode: bvwinb

SORA 2.5tep #2¢ Size of the adjacent area

EFEASA

Range of 3 minutes flight at

max cruise speed, however:
A never less than 5 km or
A more than 35 km

Emergency Procedures

Adjacent Area

Operational Volume

Maximum Remaining

UA Range ’I

Case 1.1 ‘
3 min Cruise
Distance
Case 121 ——— — . -
_P
3 min Cruise
Distance I
Case 122 e I
3 min Cruise
Distance
Case123 ———— . i

5 km minimum
distance

If 3 min Cruise distance is less
than 5 km, use 5 km

If 3 min Cruise is between 5 km
and 35 km, use that value

If 3 min Cruise exceeds 35 km,

use 35 km

.......................................................

Flight Geography

A

,l;

Operational Volume =

Contingency Procedures —

Ground Flight Geography +
Risk Contingency Volume
q Buffer .

35 km maximum
distance
(L]
............ ..
o ————
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How we reconclleSORA 2.With SORA 2.1 GRQ@

Quantitative

Population Value | <25 <250 <2,500 | <25,000| <250,000 > 250,000
(ppl/km2)
o Assembly of people
Quallfat.we rural | SP2 rsely suburban | Urban Dense 10,000 s the minimum
Description Populated Urban number of people to qualify

for assembly of people

EFEASA

Populated area
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Fictional exampleéSORA 2.0
Manna delivery

1439

Length: 2m
Intrinsic UAS ground risk class
I9ssHemmshelm Arrival ® Max UAS characteristics dimension 1m/approx. [3m/approx. | 8m/approx.  >8 m/approx.
g 3ft 10 ft 25 ft 25 ft
Fahrweg O’%Q Typical kinetic energy expected <700) <34kl <1084 kJ >1084 k)
HORNBACH 5 (approx. (approx. (approx. (approx.
V& 529 ft Ib) 25 000 ft Ib) 800000 ftlb) 800 000 ft Ib)
E O %4% ] ! > Operational scenarios
£ ~ Ope rai VLOS/BVLOS over a controlled 1 2 3 4
HOCHHEIM %"o NE Gar;;ten—%egf;r b t’O poSs . ground area’
: s f/ed C Ib/e on|y, VLOS over a sparsely populated 2 3 R 5
Nieye, 3 at /
%, HOCHHEIM » h thﬁea
’?3,: BVLOS over a sparsely populated 3 - 5 6
a7 =F|
8
BVLOS over a populated area 10

VLOS over an assembly of people Operation not possible in the
%g, BVLOS over an assembly of people necific cate

47

O Sparsely populated area (e.g. max pop density 200 pg)/km

2,
1523

< 7 QO Populated area (e.g. max pop density 3.000 ppHkm
EAgA O Busy open shopping area, assembly of people (e.g. max pop density 250.0(m



Fictional exampleéSORA 2.5

1439

loss Herrnsheim

0 lemporaneamente

HERRNSHEIM

@

E>
=
%
=
%
©

LA25
. I 8
Arriva
Fahrweg
HORNBACH rms@

HOCHHEIM

Nigy, e
2,
%

()

3

)
2
©

a7

HOCHHEIM

47

(%]
o
w
s

\-
ERGY

Lagbz

Manna delivery
Length: 2m

ode: bvwlInb

Intrinsic UAS Ground Risk Class
Maximum UA characteristic | 1m / approx. | 3m / approx. § 8m / approx. 20m / 40m /
dimension 3ft 10ft 25ft approx. 65ft | approx. 130ft
76,% Maximum cruise speed 25m/s 35my/s 75 m/s 150 m/s 200 m/s
;
2 &\c Controlled 1 5 3 4 5
& ground area
\X\O
e 3 4 5 6 7
S 4 5 6 7 8
Maximum iGRC
B population density | < 2,500 5 6 7 8 9
(ppl/km?)
< 25,000 6 @ 8 9 10
< 250,000 7 8 9 10 11
> 250,000 7 9 I Not part of SORA

O Populated area (e.g. max pop density 3.000 pp#km

O Busy open shopping area, assembly of people (e.g. max pop density 250.0(m

O Sparsely populated area (e.g. max pop density 200 pp)lkm
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SORAStep#3 Final GRC Determination

b Reduce the Intrinsic risk of a person being struck by the UA

Outcome

(a) Identificationof the mitigationsappliedto reducethe iIGRQor the footprint;
(b) Identificationof the applicablemitigationsrequirements

(c) Identificationof the final GRC

(d) Collectionof informationandreferencesusedto substantiatethe applicationof the groundrisk mitigation(s)

EFEASA
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SORA 2.&tep#3 Final GRC Determination

L Robustness

Mitigation e ]
Mitigations for ground risk

e o

1 M1 — Strategic mitigations for ground risk? 0: None -2 -4 o _

-1: Low This is possible
2 M2 — Effects of ground impact are reduced? 0 -1 e /only for very
3 M3 — An emergency response plan (ERP) is in 1 0 =1l special cases

place, the UAS operator is validated and effective
Declaration Declaration  Third party

supported  yerification
by data

For each point of credit the applicant needs to demonstrate a
reduction of 1 order of magnitude In the population density at risk

BEASA SORA Annex B provides detalils for the ground risk mitigation requirementim
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SORA Step#8 M1 strategic mitigation

Reduce the risk of a person being struck by the UA

Depending on the weight of the drone *
people may be protected byshelter

Operation may be conducted during
night when most of people are home
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SORA Step#8M1 strategic mitigation

Adjacent %
area ,
Ground risk : R
buffer | | -
Contingency
volume
Flight
geography
Contingency
volume
Ground risk
buffer
Adjacent
area

2 a & {

» @ RockstanBulls
'J \

in

: A
& NP:-Markt Stakfurt’\
T Lode:Yyors p

3 minutes flight
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SORA Step#8M1 strategic mitigation

Adjacent

area
Ground risk
buffer
Contingency
volume
Flight
geography
Contingency
volume
Ground risk
buffer
Adjacent
area

-

Modify the flight

5, | path to reduce the
“ @88 population densit
. exposed to risk

3 minutes flight __ «
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SORA Step#B8M2 technical mitigation

Several options
Reduce impact energy Reduce crltlcal area

Frangibility

EFEASA


https://www.youtube.com/watch?v=xj7wuCXkiLU
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SORA 2.&tep #3- Lesson learned

['bReduction of 4 points for M1 high is unrealistic

[bThrough an emergency response plan is possible to reduce th
number of people at risk, only In very special cases

[bAnnex B Is inflexible (e.g. shelter cannot be used for low
robustness)

EFEASA
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SORA 2.%round risk mitigations

Level of Robustness

Mitigations for ground risk Low | Medium | High

M1(A) - Strategic mitigations for ground risk -1 -2 @

M1(B) - Visual Line of Sight (VLOS) - avoid flying over people | _4 N/A N/A

M2 - Effects of UA impact dynamics are reduced 0 -1 -2/-3

A M3 mitigation removed. Requirement for emergency response plan included in OSO 8

A VLOS is a mitigation meaning that the remote pilot is able to locate people on ground
and avoid to fly over people

More flexibility in Annex B.
Applicant maypropose any approachhe final GRC will be the one resulting from the actual
population density at risk in the operational area and the actual critical area

EFEASA




Fictional exampleéSORA 2.5
How to apply M1

1439

Manna delivery

ode: bvwlInb

Length: 2m
How many persons are e S Ground sk s
. ' 'I'I'll:ln'l UA characteristic | 1m / approx. § 3m /approx. | 8m [ approx. 20m / 40m /
coeen Arrival” actually exposed to the risk?== | on || et | s
Maximum cruise speed 25m/s 35m/s 75 m/s 150 m/'s 200 m/s
%”o . Controlled
ey y All UAS with a mass<25 kg can ground ares : : : ¢ :
‘3’ H “+ use shelter factor (maybe it is : : 5 5 7
' & possible for higher mass) ; ; s ; ;
= i Maximum  iGRC
® 3 Dehner Garten Center cj population density | < 2,500 5 6 7 8 9
HOCHHEIM % (ppl/km?)
Nie, ] 25,000 6 Oﬁ* 9 10
\ No sheltering factor possible <2500 ] . e
YL o ~ here during shop open time 3.000 ppl/kt
e P > 250,000 7 9 I Not part of SORA |
. sRuderhaus

47

™
o
w
s

o -
sn~nlo PR

EAgA O Busy open shopping area, assembly of people (e.g. max pop density 250.0(m

O Populated area (e.g. max pop density 3.000 pp#km

O Sparsely populated area (e.g. max pop density 200 pg)km
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How to apply M1
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To use shelter factor:

avoid to fly directly over a

== Street where people may be

present

Cross street perpendicularly

as much as possible




Fictional exampleéSORA 2.5
How to apply M1

1439

Manna delivery

ode: bvwlInb

Length: 2m
How many persons are e s S e
. imum UA characteristic | 1m / approx. § 3m /approx. § 8m [/ approx. 20m / 40m /
ossternsheln S Arrival® actually exposed to the risk?= e L
Maximum cruise speed 25m/s 35m/s 75 m/s 150 m/'s 200 m/s
by 0 Selecting an operational area where o) : 2 2.450 ppl/kn?
¢ .the population density at risk is less ; . P .
i Ok " than 2.500 ppl/krd, qualifies for 1 T T )
% %% u erGa:ﬁ_ten—Center o Credlt :ﬁm; de::i:: <2,500 5 5’ 7 8 9
HOCHHEIM % : & (ppl/km?)
If it is less than 250 ppl/kbgualifies o © | O | - |
« for 2 credits and so on e ’ : ' 3.000 ppl/kn?
a7 T >250,000 7 9 Not part of SORA |

47

) Departure O Sparsely populated area (e.g. max pop density 200 pg)/km
f = O Populated area (e.g. max pop density 3.000 pp#km

O Busy open shopping area, assembly of people (e.g. max pop density 250.0(m
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SORA 2.&tep#3¢ determination of the final GRC

Intrinsic UAS ground risk class

Max UAS characteristics dimension 1 m /approx. 3 m / approx. 8 m / approx. >8 m / approx.
3ft 10 ft 251t 25 ft

Typical kinetic energy expected <700) <34kl <1084 k) >1084 k)
(approx. (approx. (approx. (approx.
529 ft |b) 25 000 ft Ib) 800 000 ft Ib) 800 000 ft Ib)

Operational scenarios

VLOS/BVLOS over a controlled 1 2 3 4
ground area’

VLOS over a sparsely populated 2 3 4 5
ares M2 Length: 2.2m
BVLOS over a sparsely populated 3 4 5 6
area f\
VLOS over a populated area @ @ 6 8
M1 : :
BVLOS over a populated area 5 ® 8 10 M1: reduction of themaximum valuef
VLOS over an assembly of people 7 Operation not possible in the population density at risk in the
BVLOS over an assembly of people 8 specific categor operational area + ground risk buffer

_ M2: reduction of the critical area (e.qg.
Flnal GRC 4 parachute)

EFEASA




Intrinsic UAS Ground Risk Class

Maximum UA characteristic | 1m / approx. | 3m / approx. | 8m / approx. 20m / 40m /
dimension 3ft 10ft 25ft approx. 65ft | approx. 130ft
Maximum cruise speed 25m/s 35m/s 75m/s 150 m/s 200 m/s

Controlled

ground area ! 2 3 4 >

S 3 M2 4 5 6 7

p =N

<250 @ < 6 . 8
Maximum iGRC \
population density | < 2,500 5 6 M 17 8 9
(ppl/km?) )

< 25,000 6 @ 7 8 9 10

ALy 7 8 9 10 11

EFEASA

Final GRC 4

sli.do#SORA2023 passcode: bvwinb

SORA 2.5tep#3¢ determination of the final GRC

Length: 2.2m

M1: reduction of themaximum valuef
population density at risk in the
operational area + ground risk buffer

M2: reduction of the critical area (e.qg.
parachute)
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Assessing the air risk (no change in SORA .

See also See also
SteAp #4 Stekp #5 SORA Annex C SORA Annex D
{ \ \ Step #6
13
Initial - Final
Encounter Strategic b
Rate — ARC = Mitigations i ARC E— TM PR

— | — — — —————

&

Ensure that :

A remote pilot can detect
presence of other traffic and
have suitable procedures

A UA performances are

- _ o sufficient to separate it from
Calculate the probability of If possible reduce the probability of other traffic in case of

encountering manned aircraft in the encountering manned aircraft in the encounter

E AS parea of operation area of operation

K
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SORA Step#determination of the initial air risk class (ARC)

Qutcome

(a) ldentificationof the probabilityto encountera mannedaircraft;

. . ) ] b -.-..-
(b) Documentationof information and referencesusedto determine ‘
the initial ARCof the operational volume. -+ -

4 air risk classes (ARC) Sen -
ARC a| «—— Negligible encounter rate ’ . ‘ ‘ 0,.
ARCb <«——Lowencounter rate ’ ‘

ARC ¢ «—Mediumencounter rate

IE \ ARC d] «——Highencounter rate




SORA Ste

60.000 ft (~18Km)

=

500 ft (~150m)

OPS in Aty picd
Airspace?

See next slide

Mo

085 > FLEOD? (e ARC-b

No

CPSin
Cla=B CorD
Airspace?

Airport/Heliport
nvironment?,

> 500t AGL but

inCantroled
Airspace?

DP5in
Mode-C el
orTME?

oPs
inControled
Airspace?

OPS< 500 ft AGL P

In Uncontmolled
Airspace over
Lirban Area?,

OPs
inUncontmolled
Alrspace over
rban Aread

M o

.

Qﬁ: )

Dperations
In Uncontrol led
Airspace over Rural
Areas.

Dperations
in Uncontmol led

Airspaceover Rural
Areas

l

ARC-b

bvwinb
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What Is the probabllity of encountering a manner aircra

Urban area Rural area
Proximity of airoort Medium encounter rate Medium encounter rate above 150m (ARC
roximity ot airpor even at low level lower below 150m ‘(ARC b)

Very high encounter rate
(ARC d)

i ;., . 7icentre/'rm;<‘c'
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Arc A: Atypical airspacesORA 2.8 efinition)

[bNegligible encounter rate

Examples:

Flight shaded by obstacles

Very low level flights
far from aerodromes

A
Maximum
operational
volume 50m
k3 |

Temporary segregated volume
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SORA 2.5step #4¢ Adjacent volume determination

[bHeight of adjacent
- volume:
oo Gromtonatlome ________ PR I 'H No less than 500m or
e 4 T Ui b altitude gained in 3 m
:I ,j! 3!_ 'H Operational volume may
2 | § § also have a lower limit




ORAStep #4c Determination ofiARC ™"

1425 3

1439

L396,

085 > FLEDD? —— ARC-&
loss Herrnsheim ;

. 4
;0. temporaneamente Arrlval ‘ 3

MNo

%
Fahrweg Y %Q OPSin
i 3 Airport/Helipart Yes Cla=B, CorD Yes m
HORNBACH rms@ 2 nvironment? Airspace?
HERRNSHEIM & 5
'. &
: &
% L
e Q 5 & S
% ¥ 9 Mix M&kt ~ _—
2 ) o
© 2 i [ arcc )
T er Gaiten-Center - & \ _J
HOCHHEIM &
& ~ ‘-\ S
= [ ascc ) [ amcc |
Iey% HOCHHEIM . ) y \ y
C’/ -
u T
2,
?“: 47
47 47 DOperations
>500 ft. AGL but inControled N In Uncontrol led Nop| IMUncontrolled
s Ruderhaus Airspace? Airspace over Airspace over Rural
s Urban Arzal, Areas.
Mo
) v
2 % Max height 100m oo i e
OPS < 500 ft AGL Made-C Vel Mo in Controled N : Jom
orTMZ? Alrspace? AIrspace over Airspaceover Rural
330 t ' ) Lirban Area?, Areas
2 B - Y
¢ -
S & [ aRc< -h\ﬂ ( ARC-c ™ ARC-b
4 & w » . y.
EASA™
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SORA Step#bApplication of strategic mitigations (optiona

Qutcome

(a) Identification of the strategic mitigations applied to reduce the Initial
ARdn the operationalvolume

(b) Identificationof the residualARC

(c) Documentation of information and references used to support the
applicationof strategicmitigations

SeeAnnexCfor additionalinformation
EEEASA
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SORA Step #54#6 - Application of mitigations

Mitigations: ~ Strategic VS Tactical
Step #5 (optional) Step #6
(Annex C) (Annex D)

A Limitthe UASoperationin a portion of airspace _Once the residual ARC is defin.ed, make sure that
or during time when the probability to in case of encounter another aircraft:
encounteranotheraircraftis lower OR U You are able taletectthe presence of other

aircraft

A Demonstratethat the probability to encounter
a mannedin the operationalvolume aircraft is
lower than the oneidentifiedin the initial ARC

U Your procedures and training are good enough
to enable the remote pilot talecidehow to
separate from the other aircraft

U Latency of the command and control link are
sufficient to propercommandthe UA

0 ¢KS RNRYSQa LIS NJF 2 NJY |
executethe separation procedure

D 4

Determination of the residual ARC

O U -

U You are able to understand the effectiveness o

Harmonisation among EU states needs to be improved the action taken through &eedback loop

EFEASA

TMPR: Tactical mitigation performance requirm



SO R,@tep #& Strateglc mitigatiOﬁ.(ngORAZOZSpasscode:bvwlnb

: Initial ARC ¢

L3%

How it Is possible to reduce the ARC?

loss Herrnsheim
}0.temporaneamente

Arrival

A Ask for a temporary segregated airspace mmm) ARC a

A Conduct the operation during night when there ma

be less traffic ARC b

A Use aerial observers to scan the sky

A Conduct the operation in VLOS (however the range
will be drastically reduced). This can support the
reduction of 1 ARC class (clarificatiorcinRA 2)5

A Contact the national aviation authority/ traffic service
provider to gain data on the traffic in the area

SITUATION WILL CHANGE WHEN WE WILL HAVE AN ACC
DETECT AND AVOID SYSTEM (DAA)




Ato ensure safe separation of manned aircraft and drones

Ato ensure drones can fly safely in the airspace

Ato enable complex and long distance UAS operations (BVLOS)
Ato enable Urban Air Mobility

. r) sli.do#SORA2023 passcode: bvwinb
Wh at IS US p ace 4 | Ato enable airspace sharing between manned/unmanned aircraft e

| WHY ?

All operations in the

U-space are recommende({/ | £ ai
to be classified as ARC b¥ ©'HUME OL alrspace

E )

UAS flight Network
} authorisation B s M e-identification
e, ol A

-

Conformance
Traffic info B Weatherinfo B monitoring

Information exchange

DIGITAL distribution of information and data
based on connectivity and internet services

Qo009

e-conspicuity

Geographical zone designated by the Member State on the basis of a risk
assessment and considering safety, security, environment and privacy

EFEASA
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SORAStep #oc TMPR

1439

e ATTIVAIS . _
. A Depending on the final ARC, demonstrate
48 3R OV compliance with TMPRs with the applicable

&
1S Q % \:\0\
o level of robustness
O % ?
2
HOCHHEIM g
Niey% HOCHHEIM
% 47
* & Residual ARC TMPRs TMPR level of robustness
Y Ruderhats ARC-d High High
ARC-c Medium Medium
ARC-b Low Low
3 ARC-a No requirement No requirement
— "3 Table 4 — TMPRs and TMPR level of robustness assignment
Departure
&

EEEASA™
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SORA Step#7 SAIL

Outcome
SAIL Determination
I_b |dentificationof the SAIL Residual ARC
Final a b C d
GRC
<2 I ll vV | VI
Final GRC :4 3 | ll vV | VI
Residual ARC : b 7 m j v Vi
9 v | IV | IV | VI
6 \' Vv vV | VI
7 vi | VI | VI | VI
> c’x/SNJﬁ)\?)\SF’E /| GSSAEI\I’LI’_N!Iglé

EFEASA
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SORA 2.&tep #8 OSO Iidentification

QOutcome

(a) Definitionof the robustnessassociatedo the OSOs

(b) Collectionof information andreferenceso be usedto showcompliancewith
the OSOsgequirements

'H Theapplicantisrequiredto showcompliance with 24 OSOs with the required Level of
robustness (High, Medium or Low) depending on the SAIL

V UAS technical requirements
V Remotecrewtrainingand humarerrors
V Operationprocedures

EBEASA V Adverse operating conditions




DTN 5 passcode: bvwinb

0SO number (in
R ine with Annex £ I TN TR A B
S O A 2 - Technical issue with the UAS Mandatory LUC
0S0#01 Ensure the UAS operator is competent and/or O L M @
Step #38

0S0#02 UAS manufactured by competent and/or 0 0 L M H H
proven entity

0OSO#03 UAS maintained by competent and/or proven L L M M H H
entity

0OSO#04 UAS developed to authority recognised 0 0 L L M H

L|St Of OSOS 1/2 design standards’

OS0#05 UAS is designed considering system safety 0 0 L M H H
and reliability

0OSO#06 C3 link performance is appropriate for the 0 L L M H H
operation

QSO#07 Inspection of the UAS (product inspection) to L L M M H H
ensure consistency with the ConOps

QSO#08 Operational procedures are defined, L M H H H H
validated and adhered to

OS0O#09 Remote crew trained and current and able to L L M M H H
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

0SO#11 Procedures are in-place to handle the L M H H H H
deterioration of external systems supporting
UAS operations

OS0#12 The UAS is designed to manage the L L M M H H

EASA deterioration of external systems supporting

UAS operations




SORA 2.
Step #38

List of OSOs 2/2

EFEASA

0SO number (in
line with Annex E)
0SO#13
050#14

OSO#15

0SO#16
0S0#17/
0S0#18

OSO#19
050#20

050#21
0O50#22
050#23

0S0#24

External services supporting UAS operations
are adequate for the operation

Human error

Operational procedures are defined,
validated and adhered to

Remote crew trained and current and able to
control the abnormal situation

Multi-crew coordination
Remote crew is fit to operate

Automatic protection of the flight envelope
from human error

Safe recovery from human error

A human factors evaluation has been
performed and the human machine interface
(HMI) found appropriate for the mission
Adverse operating conditions

Operational procedures are defined,
validated and adhered to

The remote crew is trained to identify critical
environmental conditions and to avoid them
Environmental conditions for safe operations
are defined, measurable and adhered to

UAS is designed and qualified for adverse
environmental conditions

L

—

@]

L

M

H

H

H

T T ode: bvwinb
L vV ]wvg
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SORA 2.Q@ Step 8 lesson learned

[bls It correct to assess OSOs in Step 8 and only after address
containment in Step 9?
H SORA 2:5Step 8 (OSO) and Step 9 (containment) swapped

[bWhy we have 24 OSOs if in Annex E we have only 18?
'H SORA 2.list only 18 OSOs as in Annex E

[bWhich are under the responsibility of operators or manufacturer

'H SORA 2.ndicates for which OSOs evidences should be provided by
manufacturers, which from operators

[bls the order in which the OSOs are shown the right one?
H SORA 2:order of OSOs follows the order of topics of the operator manu

EFEASA



['b No change in intent
(text updated for
clarification)

['H Reflects Annex E (e.
OSOs #8,11,14 and :

are merged)

['H Reorganised to reflec
the order used when

developing an OM,

according to Annex A

EFEASA

OSO# |
OSOo# I

OSO# I

OSO# IV

OSO# V

OSO# VI

OSO# VI

OSO# VI

OSO# IX

OSO# X

OSO# XI

OSO# XII
OSO# XIII
OSO# XIV

OSO# XV

OSO# XVI

OSO# XVII

OSO# XVII

0S0#01
0S0#02
0SO#17
0SO#08,

#11, #14,
#21

0S0#03
0SO#07
0SO#23
0SO#13
0SO#16
0S0#09,
#15, #22

0OS0O#19

0OS0O#04
OS0O#05
0SO#18

0SO#20

0S0#06

0S0#24

0S0#10,
#12

sli.do#SORA2023 passcode: bvwinb

OSO table ILORA 2.5enamed Step #9!

Ensure the UAS operator is competent and/or proven
UAS manufactured by competent and/or proven entity

Remote crew is fit to operate

adhered to
UAS maintained by competent and/or proven entity

Inspection of the UAS (product inspection) to ensure
consistency with the ConQps

Environmental conditions for safe operations are
defined, measurable and adhered to

External services supporting UAS operations are
adequate for the operation

Multi-crew coordination

Remote crew trained and current and able to control the
abnormal situation

Safe recovery from human error

UAS developed to authority recognised design standards
UAS is designed considering system safety and reliability

Automatic protection of the flight envelope from human
error

A human factors evaluation has been performed and the
human machine interface (HMI) found appropriate for
the mission

C3 link performance is appropriate for the operation

UAS is designed and qualified for adverse environmental
conditions

Safe recovery from a technical issue

NR
NR

L
L

NR

NR
NR
NR

NR

NR
NR

L
NR

L
M

NR

NR
NR
NR

NR

SAIL

L
M

L
M
u

NR

H

M
M
H

H

H
H
H

T

H

H
H
H

Remote
Operator .
pilot
X

Crit.
Crit.

Crit. 1

Crit.

Crit.
Crit.

Crit.
Crit.

X

Crit. 1
Crit. 2
Crit. 3 Crit. 1
Crit. 2
X
Crit. 2 Crit. 3
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SORA Annex EOSOs examples

TECHNICAL ISSUE WITH THE UAS

Level of integrity

Low Medium High
The anplicait is knowledgeable of the UAS Same as low. In addition, the applicant has an
0S0 #01 Dt e e organisation appropriate’ for the intended operation.
e g 3 : Also, the applicant has a method to identify, assess, :
Ensure that | Criteria following relevant operational procedures: " . . A Same as medium.
the UAS checklists, maintenance, training and mitigate the risks associated with flight
’ 7’ ) . . .

operator is responsibilities, and associated duties. operations. Theee should be COQS'Stent w.lt.h Hhe
ey nature and extent of the operations specified.
G /F;r ! For the purpose of this assessment, ‘appropriate’

should be interpreted as commensurate
proven Comments N/A . . . P | N/A

with/proportionate to the size of the organisation and

the complexity of the operation.
TECHNICAL ISSUE WITH THE UAS Level Of &5:Urdnce ,

_ | Low Medium 7 High
05O #01 The applicant holds an organisational
: : : operating certificate or has a
Ensure that : . Prior to the first operation, a competent : g e
the UAS Critatta The elements delineated in the level of ol narty neformean audi of the recognised flight test organisation.
= - integrity are addressed in the ConOps. p y P In addition, a competent third party
operator is organisation i
Eompetent recurrently verifies the UAS operator’s
and/or proven ' COMPETENCES:
Comments N/A N/A N/A

EFEASA

For each OSO and for each level of integrity, EASA will identify accept
Industry standards or means of compliance

i
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Annex E: changes MORA 2.5

[bintroduced the possibility to use operational experience to sho
compliance for the design related OSOs up to SAIL Il (using tl
EASA Functional Test basddCor FAA Durabllity & Reliability

BEEEASA e




Organisation

o

M=
\

SAlLs vs Requirements— "

Low intrinsic risk

SAIL I and Il

q

Or declaration

SAIL I and Il

Development of Ops
procedures

SAIL I and Il

Self declared training

EEEASA

Medium intrinsic risk

SAIL lll and IV
i European Aviation Safety Agency
\ Design verification report

or declaration

SAIL Il

Organisation appropriate for

intended ops.

SAIL Il and IV

Training syllabus available

High intrinsic risk

|

|

|

| SAIL V and VI

|

I E Aviati Saf A

I uropean Aviation Safety Agency

I e TYPE CERTIFICATE

' - Z:“LT Ao )

| Eﬁ"pi'.:"’?n ?.‘L".’"c m“ny mmm ssﬁo«naneom\fmbon n and ¥ ?I‘:ia'i}?

|

|

| AT unTLAR IR e e ey o w".,::*x“ o TP Comenen,
b
: SAIL IV, V and VI

1 LUC or other equivalent certificate
| required

|

|

SAIL V and VI

Training provided by third party
(e.g. training organisation)
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SORA 2.Gtep #9

Ad]

acent Area/Airspace Considerations

BEASA B |

H Step #2 to step #8: assess risk and ensure safety iogéeational volume
'H Step #9: assess risk and ensure safety irathacent volume

Ground Risk Model Air Risk Model

| . T
@ <
e o
I Flight Ge|ography | 'g 'g
) @ 3 ) © Adjacent
e = : E 2 g Airspace
=
° B i O o
[+5] . @ g 8'
g § —s—_’.-:r- § o =
N % ! 1 B
Adjacent Area oy 2 ' o IE g
)] - @ w
2 . 2 .
% = Operational Volume = = Z
Ground § 8 Flight Geography + 8 Optional
Risk Contingency Volume Air Risk
Buffer : Buffer
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SORA 2.&tep #9- Requirements

§ [ If the adjacent volume contains

(1) assemblies of people, unless the UAS is already approved for operat o,
over assemblies of people; or -

(if) AR@ unless the residual ARC of the airspace area within the operate= 5
volume is already AR '

H orif the operational volume is in a populated area where:
(1) M1 mitigation has been applied to lower the GRC;
(i) operating in a controlled ground area.

¥

Enhanced containment

The probability of the UA leaving the operational volume should be less th&/H) and no single failure.

Declaration+~— Procedures UAS Design
A/)\
: Declaration «— EASAMo0C2511 DVR
E3EASA 60

Applicable only in some cases
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SORA 2.&tep #9 Requirements

H 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.

Declaration for :
A adequate procedures and
A using a UAS witho probable failure to
exit the operational volume

e
D @

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

EASA enhanced containment
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SORA 2.&tep #9¢ Lesson learned

[bldentification of the size of the adjacent volume not defined

H SORA 2:Iadjacent area size included in step #2 and adjacent airspace <
Included in Step #4

[bTriggering of the basic/enhanced containment not clear
'H SORA 2:3riggering rewritten

[[bEnhanced containment triggering some time too conservative
'H SORA 2:Hdifferent levels of containment identified

EFEASA
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SORA 2.5 containment

[HNew structure

D
D
D

EFEASA

dentification of size of adjacent area (ground risk) included in Step #2
dentification of size of adjacent volume (air risk) included in Step #3

Definition of the containment requirement in step 8

SORA 2.0 SORA 2.5
Step #1 ¢ CONOPS Step #1 ¢ Operation description
Step #2 ¢IGRC Step #2 CIGRC
Step #3 ¢ Final GRC Step #3 ¢ Final GRC
Step #4 ¢CIARC Step #4 ¢ IARC
Step #5 ¢ Residual ARC Step #5 ¢ Residual ARC
Step #6 ¢ TMPR Step #6 ¢ TMPR
Step #7 ¢ SAIL Step #7 ¢ SAIL
Step #8 ¢ OSO Step #8 ¢ Containment
Step #9 ¢ Containment ( Step #9 ¢ OSO

Step #10; Comprehensive portfolio Step #10; Comprehensive portfolio



SORA 2.5tep #8 Containment

D5 levels

D

O O O O

None

Low (equal to basic containment 8ORA 2)0
Medium (equivalent tdMoCSC Light UAS 2511)
High (equal to enhanced containment®ORA 2)0
Consult (for corner cases)

sli.do#SORA2023 passcode: bvwinb

None in EU will be only applicable for SAIL V and VI operations
The last 2 levels will be applicable for exceptional cases

EFEASA
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SORA 2.Bontainmentc air risk

EFEASA

500 m above the maximum
altitude of the Operational Volume

-;Tln majority of EU this is at least ARC]c.

: | Exceptions may be in very North areas

OPERATIONAL
VOLUME

e o o e e e e b o e e S - — — = - — e m e e
Altitude Gained i Alitude Gained Wm——\1ax Achievable
in 3min in 3min 3 ' UA Altitude
@ o o
O O O
© 0 o
w s w
3 S 3

. Case (b)

Highest Adjacent Airspace

SAILL 1L, 1L IV SAILV, VI

ARC-a or ARC-b

ARC-c or ARC-d

| Not applicable in

majority of EU
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SORA 2.sontainment

Ground risk

'H Assess the GRC of the adjacent area considering\WihéRAGE POPULATION
DENSITY
'H Mitigations might be applied to reduce the GRC of the adjacent area.
'HM1 for using the assumption of sheltering;

'HM2 mitigations based on passive designs or inherent UA characteristics, like
frangibility, may be used to lower the adjacent area intrinsic GRC.

'HM2 mitigations like parachutes or special descent maneuvay notbe used by
default.

EFEASA
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SORA 2.sontainment

Adjacent area SAIL
final GRC

EEASA This is how in reality the table will look like in EU for majority of caﬁié
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SORA 2.sontainment

Adjacent area SAIL
final GRC

<3 Due to the air
risk in EU this

4 will be Low

5

6

7

8

9

10

/

. These are corner This is how in reality the table will look like in EU for maijority of ca
EEASA cases 4 o O e
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SORA 2.sontainment

Adjacent area SAIL
final GRC

<3 Due to the air
risk in EU this

4 will be Low

5

6

7

8

9

10

/

. These are corner This is how in reality the table will look like in EU for maijority of ca
EEASA cases 4 o O e



SORA Step #10

[bComprehensive Safety Portfolio

EFEASA
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To be provided
to the NAA
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The applicant is now
ready to apply for an
seESdperational authorisation
and become a

UAS operator!

BBEASA 5o




European Union Aviation Safety Agency

Your safety is our mission

An Agency of the European Uni ::
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What is a UAS operation in the specific category

DA UAS operation is a flight activity performed by a UAS operato
using a drone, covered lmne operational authorisation.

[bit may consist in one or multiple flights, even in different locatior
and with different purposes.

[HFlights belong to the same operation as long as they are
conducted:

b with a drone with similar characteristics
b In areas having same or lower final GRC and residual ARC

b Applying the same mitigations (unless final GRC and residual ARC may |
reached without mitigations)

EFEASA
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SORA Step#8 M1 strategic mitigation

buffer

Contingency Modify the flight

Ve path to reduce the
population density
Contingel

exposed to risk
volume

buffer

EFEASA




