
SORA-riskianalyysi

• Yleiskatsaus menetelmästä
• Liitteiden tarkoitukset
• Käytännön esimerkkejä



› Heti kun toiminta ylittää minkä vain Open-
kategorian rajan, siirrytään Specific-kategoriaan

› Esimerkkejä rajojen ylityksistä:

Specific-kategorian alaraja

• BVLOS-lennot

• Dronen paino yli 25 kg

• Lennot kaupunkialueilla yli 4 kg dronella

• Lennot lähellä lentoasemaa tai rajoitusalueilla

• Lennot korkeammalla kuin 120 m

• Esineiden pudottaminen dronesta



Toiminta Certified-kategoriassa jos:

› Dronella kuljetetaan ihmisiä

› Dronella kuljetetaan vaarallisia aineita

› Lennetään väkijoukon päällä yli 3 metrin
kokoluokan dronella

Specific-kategorian yläraja

› SORA-riskiarvioinnin lopputulos
ylittää menetelmän sallimat rajat



JARUS SORA -paketti

www.jarus-rpas.org



EASA SORA – virallinen versio Euroopassa



Ensimmäinen EASAn julkaisema PDRA lupatyyppi

• Kopio JARUS STS-01 luvasta pienillä 
muutoksilla

• JARUS tehnyt myös toisen lupatyypin BVLOS 
toimintaan STS-02



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01



EASA PDRA-01

• Koulutusvaatimukset vielä tarkemmin määrittelemättä!



SORA-riskiarviointi - tarpeellisuus

Riskiarviointi tulee tehdä jos 

• toimintaa ei pystytä tekemään Avoin-kategoriassa

• erityinen-kategoriassa mikään olemassa oleva PDRA ei sovi 
toimintaan



SORA-riskiarviointi - sisältö

Päädokumentit
• CONOPS Annex A
• JARUS guidelines on Specific Operations Risk 

Assessment (tunnettu nimellä SORA main body)

Lisäksi julkaistu 5 liitettä (Annex), joita vastaa main bodyssa
omat osiot

4 tarkentavaa liitettä vielä julkaisematta



SORA-riskiarviointi - sisältö

Kaikki dokumentit yhteensä 113 sivua

• Iso kokonaisuus, koska kattaa erittäin suuren määrän vaihtelevia
operaatioita.

• Kaikki eivät tarvitse kaikkea sisältöä vaan vain omaa toimintaa
koskevan osan.

• Mutta jos lentää Predatorilla kaupungin yli ja aikoo laskeutua
lentoasemalle, voi olettaa lukevansa kaiken läpi useampaan
kertaan.



SORA-menetelmän perusta

SORAn tavoite sama turvallisuustaso kuin miehitetyssä ilmailussa

1 kuolema / miljoona lentotuntia



Perinteinen Bow-tie-malli





SORA- termistö

Menetelmää ei ole 
käännetty vielä suomeksi

Saatavilla vain englanniksi



SORA-prosessi

Toimintakuvaus
(CONOPS – Annex A)

Alustavan maariskin 
määrittely (GRC)

Lopullisen maariskin määrittely 
(Mitigations – Annex B)

Alustavan ilmariskin 
määrittely (ARC)

Strategiset ilmariskin vähennykset
(Valinnainen – Annex C)

Taktiset ilmariskin 
vähennykset

(Pakollinen – Annex D)

Toimintakokonaisuuden 
luotettavuusvaatimusten 

määrittely (OSO – Annex E)

Vaatimusten täyttäminen

Toiminta-aluetta 
ympäröivien alueiden 

huomioiminen

SAIL-määrittely



Annex A - CONOPS



Toimintakuvaus CONOPS – Annex A

CONOPS – Mitä tehdään? Millä? Missä? Miten? Kuka?

(voi olla myös operations manual -muodossa)

› Toimijoiden tulee antaa toimintakuvauksessa tarvittavat
tiedot operaatiosta SORA riskiarviointia varten

› Osa tiedoista tarvitaan drone valmistajilta

› Jos riskiarvioinnin aikana huomataan ettei pystytä
täyttämään riskiä vastaavia vaatimuksia voidaan palata
muokkaamaan toiminnan suunnittelua



This section covers 5 main points:

1)Definitions

2)Organisation overview

3)Operations

4) Training

5)References

Annex A – 1 Operations

Presenter
Presentation Notes
Overall operational overview. High level and 5 main points.



1) Definitions
2) UAS description
3) UAS Control segment
4) Geo – fencing
5) Ground Support Equipment 

(GSE) segment

Annex A – 2 Technical

This section covers 10 main points:

6) Command and Control Link 
(C2 Link) segment

7) C2 Link degradation
8) C2 Link Lost
9) Safety features
10) References

Presenter
Presentation Notes
Overall technical points. This describes and details the technical features of the UAS platform(s) to be used.



SORA - semantic model



Toiminta-alueen määrittely



Toiminta-alueen määrittely



Main body

Intrinsic Ground Risk Determination



Alustavan maariskin määrittely
• SORA riskiarviossa olennaisessa osassa on alustavan ilma- ja maariskin 

määrittäminen operaatiolle

• Tavoite on määritellä huonoimman mahdollisen tilanteen seuraukset



Maariskin kartta

• Maariskin kartta muodostetaan Suomen alueelle 
Tilastokeskuksen ruututietokannasta



Alustavan maariskin määrittely

Ek =
1
2

mv2 = 1800 J



Toiminta-alue

• Mikä alue tulee 
valita taulukosta



Alustavan maariskin määrittely

Alustava maariskin arvio GRC = 6



Main body

Final Ground Risk Determination



Lopullisen maariskin määrittely

• Alustavaa maariskiä voidaan vähentää kolmella eri tavalla
• Vähennetään vaarassa olevien ihmisten määrää M1
• Vähennetään seuraamuksia törmäyksestä M2
• Vaikuttavalla ja kattavalla hätätilannesuunnitelmalla M3

• Riskinvähennyksistä saa sitä enemmän hyötyä mitä paremmin 
vaikuttavuus voidaan todistaa



Annex B

Ground Risk Mitigations



M1 – Strategic mitigations for ground risk

• M1 is a strategic mitigation meant to reduce the number of people at risk 
and always has to involve the following steps for assessment of the 
integrity levels:
• Definition of the ground risk buffer and resulting ground footprint
• Evaluation of people at risk 
• Criteria to assess the level of integrity and assurance of M1 type mitigations are 

provided in Section a), except for the specific case of tether for which dedicated 
criteria have been developed in Section b).

• The criterion has to meet a Low or Medium or High 
Level of Integrity and Assurance to provide the 

appropriate level of robustness

Presenter
Presentation Notes
Note: Refer to SORA Main Body page 16 table 1 for explanation. 
Note 2: Delegates to refer to Annex B document and M1 tables. Instructor to discuss the criteria contained in this section.



M2 – Effects of ground impact are reduced

• Mitigations M2 are meant to reduce the effect of ground 
impact once the control of the operation is lost by reducing 
the effect of the UA impact dynamics (area, energy, impulse, 
transfer energy …), e.g. a suitable parachute.

• There are 3 criterion for this mitigation:

• Criterion #1 (Technical design)
• Criterion #2 (Procedures, if applicable)
• Criterion #3 (Training, if applicable)

Presenter
Presentation Notes
The criterion have to meet either Low, Medium or High Levels of Integrity and Assurance to provide a suitable level of robustness.
Note 2: Delegates to refer to Annex B document and M2 tables. Instructor to discuss the criteria contained in this section.





M3 – Emergency Response Plan – in place, 
operator validated and effective

• An Emergency Response Plan (ERP) should be defined by the applicant to 
cope with cases of loss of control of the operation (*), i.e. cases of 
emergency situations where the operation is in an unrecoverable state.

• This can be translated as cases:
• where the outcome of the situation highly relies on providence; or
• which could not be handled by a contingency procedure; or
• when there is grave and imminent danger of fatalities.

• The ERP to be proposed by an applicant is different from the emergency 
procedures and is expected to cover:
• the plan to limit crash escalating effect (e.g. notify first responders ...), and
• the conditions to alert ATM.  

Presenter
Presentation Notes
Note 1: Delegates to refer to Annex B document and M3 tables. Instructor to discuss the criteria contained in this section.




Lopullisen maariskin määrittely

Lopullinen maariskin arvio 6 -1 -1 +0 = 4

GRC 4



Main body

Determination of Initial Air Risk Class



Alustavan ilmariskin määrittely



Alustavan ilmariskin määrittely

• JARUS-ilmariskin perustaulukko on 
erittäin konservatiivinen arvio

• Suomessa tullaan tekemään erilliset 
määrittelyt ilmariskin alueista, jolloin 
JARUS-taulukkoa ei käytetä



• Ilmariskin kartta on mahdollista 
muodostaa datasta

• Kartan saa vastaamaan SORA-
ilmariskin kategorioita 

Ilmariskin kartta



Ilmariskin kartta

• Tutkadatan perusteella ollaan määrittelemässä 
seitsemän lentoaseman ympäristön riskit

• Muilla alueilla tullaan tekemään asiantuntija-arviot

• Näin vältetään yliampuvat vaatimukset usealla 
alueella



Annex C 

Strategic Air Risk Mitigations



Ilmariskin vähentäminen

• Ilmariskiä voi valinnaisesti vähentää rajoittamalla 
omaa toimintaansa  Strategic Mitigation



Annex C Strategic Mitigation Collision Risk 
Assessment

• What is a strategic mitigation?

• Strategic Mitigation consists of procedures and 
operational restrictions intended to reduce the UAS 
encounter rates or time of exposure, prior to take-off.

Strategic Mitigations are further divided into:

• Mitigations by Operational Restrictions: Mitigations that are 
controlled by the UAS operator

• Mitigations by Common Structures and Rules: Mitigations which 
cannot be controlled by the UAS operator

Presenter
Presentation Notes
The usage of the word “controlled” means that the operator is not reliant on the cooperation of other airspace users to implement an effective operational restriction mitigation strategy.
This usage of the word “structure” means air structure, airways, traffic procedures and the like.



Strategic mitigations by operational restrictions 

• Operational Restrictions are controlled4 by the operator and intended to 
mitigate collision risk prior to take-off. This section provides details on 
Operational Restrictions, and examples on how these can be applied to 
UAS operations.

• Operational Restrictions are the primary means an operator can apply to 
reduce collision risk using strategic mitigation(s). The most common 
Mitigations by Operational Restriction are:

1. Mitigation(s) that bound the geographical volume in which the UAS 
operates (e.g. certain boundaries or airspace volumes)

2. Mitigation(s) that bound the operational time frame (e.g. restricted 
to certain times of day, such as fly only at night)

3. Mitigating exposure time is possible in some cases, but may be more 
difficult to apply. 

Presenter
Presentation Notes
The usage of the word “controlled” means that the operator is not reliant on the cooperation of other airspace users to implement an effect operational restriction mitigation strategy.
Candidates should refer to Annex C for working examples as an exercise, this is covered in Page 7 & 8 of the Annex C document.



Strategic mitigations by common structures and 
rules

• Strategic Mitigation by Common Structures and Rules requires all aircraft 
within a certain class of airspace to follow the same structures and rules.

• These structures and rules work to lower collision risk within the 
airspace. 

• All aircraft in that airspace must participate and only the competent 
authorities and/or ANSP have the authority to set requirements for those 
aircraft. 

• The UAS operator does not have control over the existence or level of 
participation of the airspace structure or the application of the flight 
rules. 

• Therefore, Strategic Mitigation by Common Structures and Rules is 
applied by the competent authorities and/or ANSP only. It is either 
available to the UAS operator, or not.

Presenter
Presentation Notes
This usage of the word “structure” means air structure, airways, traffic procedures and the like.
The usage of the words “does not control” means that the operator does not have control over the implementation of aviation structures and rules and is reliant on the Competent Authority to implement structures and rules.
Candidates should refer to examples in Annex C as working examples, this is contained in Annex C Page 8 – 9. 



Ilmariskin vähentäminen

• Tilapäisellä vaara-alueella toimiminen ei ole riskin vähennys 
määritelmällisesti vaan toiminta-alue (Atypical airspace)

• Toiminta-ajan rajaaminen esim. yölle, jolloin läheinen lentoasema saattaa 
olla kiinni, voi kelvata strategiseksi riskin vähennykseksi, jolla voidaan 
laskea alustavaa kartasta saatua arviota

• Strategiset ilmariskin vähennykset ovat vapaaehtoisia

• Taktiset ilmariskin vähennykset ovat pakollisia



Annex D 

Tactical Air Risk Mitigations



Annex D Tactical Mitigation Collision Risk 
Assessment

• What is a tactical mitigation?

• A Tactical Mitigation is a mitigation applied after take-off and for 
the air risk model it takes the form of a “mitigating feedback loop.” 
This feedback loop is dynamic in that it reduces the rate of collision 
by modifying the geometry and dynamics of aircraft in conflict, 
based on real time aircraft conflict information.

• SORA Tactical Mitigations are applied to cover the gap between the 
residual risk of an encounter (the residual ARC) and the airspace 
safety objective. The residual risk is the remaining collision risk 
after all strategic mitigations are applied.



Two Classifications of Tactical Mitigation

• 1. VLOS, whereby a pilot and/or observer use human 
vision to detect aircraft and take action to remain well 
clear and avoid collisions from other aircraft.

• 2. BVLOS, whereby an alternate means of mitigation to 
human vision, as in machine or machine assistance, is 
applied to remain well clear and avoid collisions from 
other aircraft. (e.g. ATC Separation Services, TCAS, 
DAA, UTM, U-Space, etc.).

Presenter
Presentation Notes
For the purposes of this dissection, systems like Air Traffic Control (ATC) Separation Services would be considered machine assisted in BVLOS.



Tactical Mitigation Performance Requirement 
(TMPR) using VLOS

• VLOS is considered an acceptable Tactical Mitigation for collision risk for 
all ARC levels. Notwithstanding the above, the operator is advised to 
consider additional means to increase situational awareness with regard 
to air traffic operating in the vicinity of the operational volume.

• Operational UAS flights under VLOS do not need to meet the TMPR, nor 
the TMPR robustness requirements. In the case of multiple segments of 
the flight, those segments done under VLOS do not have to meet the 
TMPR nor the TMPR robustness requirements.

• In general, all VLOS requirements are applicable to EVLOS.  EVLOS may 
have additional requirements over and above VLOS. 

Presenter
Presentation Notes
Note: The use of VLOS as a mitigation does not exempt the operator from performing the full SORA risk analysis.



Tactical Mitigation Performance Requirement 
(TMPR) using BVLOS

• Since VLOS has operational limitations, there was a concerted effort to find an 
alternate means of compliance to the human “see and avoid” requirements. This 
alternate means of mitigation is loosely described as “Detect and Avoid (DAA).” DAA 
can be achieved in several ways, e.g. through ground based detect and avoid 
systems, air based detect and avoid systems, or some combination of the two. DAA 
may incorporate the use of varying sensors, architectures, and even involve many 
different systems, a human in the loop, on the loop, or no human involvement at all.

• Tactical Mitigation Performance Requirement (TMPR) provides tactical mitigations to 
assist the pilot in detecting and avoiding traffic under BVLOS conditions. The TMPR is 
the amount of Tactical Mitigation required to further mitigate the risks that could not 
be mitigated through Strategic Mitigation (residual risk). The amount of residual risk 
is dependent on the ARC. Hence, the higher the ARC, the greater the residual risk, 
the greater the TMPR.



Tactical Mitigation Performance Requirement 
(TMPR) Assignment Risk Ratio



TMPR qualitative criteria

• Split into 5 sub functions:

1.Detect.

5. Feedback Loop.4. Execute.

3. Command.

2. Decide.

Presenter
Presentation Notes
Covered in the 5 tables in slides below.



Lopullisesta ilmariskin arviosta seuraavat vaatimukset
(TMPR – Detect)

ACAS / Tutka



TMPR Qualitative Criterion Table - Decide

• VLOS – No TMPR requirement.
• ARC – a: No requirement.
• ARC – b: The operator must have a documented deconfliction scheme, in 

which the operator explains which tools or methods will be used for detection 
and what the criteria are that will be applied for the decision to avoid 
incoming traffic. In case the remote pilot relies on detection by someone 
else, the use of phraseology will have to be described as well.

• ARC – c: All requirements of ARC - b and in addition: The operator provides 
an assessment of the human/machine interface factors that may affect the 
remote pilot’s ability to make a timely and appropriate decision. 

• ARC – d: A system meeting RTCA SC-228 or EUROCAE WG-105 
MOPS/MASPS (or similar) and installed in accordance with applicable 
requirements.

Presenter
Presentation Notes
ARC – b: Examples: • The operator will initiate a rapid descend if traffic is crossing an alert boundary and operating at less than 1000ft. • The observer monitoring traffic uses the phrase:
‘DESCEND!, DESCEND!, DESCEND!’.
ARC – c: 
1. The operator provides an assessment of the human/machine interface factors that may affect the remote pilot’s ability to make a timely and appropriate decision.
2. The operator provides an assessment of the effectiveness of the tools and methods utilized for the timely detection and avoidance of traffic. In this context timely is defined as enabling the
remote pilot to decide within 5 seconds after the indication of incoming traffic is provided.



TMPR Qualitative Criterion Table - Command

• VLOS – No TMPR requirement.

• ARC – a: No requirement.

• ARC – b: The latency of the whole command (C2) link, i.e. the time 
between the moment that the remote pilot gives the command and the 
airplane executes the command must not exceed 5 seconds.

• ARC – c: The latency of the whole command (C2) link, i.e. the time 
between the moment that the remote pilot gives the command and the 
airplane executes the command must not exceed 3 seconds.

• ARC – d: A system meeting RTCA SC-228 or EUROCAE WG- 105 
MOPS/MASPS (or similar) and installed in accordance with applicable 
requirements.



TMPR Qualitative Criterion Table - Execute

• VLOS – No TMPR requirement.

• ARC – a: No requirement.

• ARC – b: UAS descending to an altitude not higher than the nearest trees, buildings 
or infrastructure or ≤ 60 feet AGL is considered sufficient. The aircraft should be able 
to descend from its operating altitude to the ‘safe altitude’ in less than a minute.

• ARC – c: Avoidance may rely on vertical and horizontal avoidance manoeuvring and is 
defined in standard procedures. Where horizontal manoeuvring is applied, the aircraft 
shall be demonstrated to have adequate performance, such as airspeed, acceleration 
rates, climb/descend rates and turn rates.

• ARC – d: A system meeting RTCA SC-228 or EUROCAE WG- 105 MOPS/MASPS (or 
similar) and installed in accordance with applicable requirements.

Presenter
Presentation Notes
ARC – c: The following
are suggested minimum performance criteria:
• Airspeed: ≥ 50 knots
• Rate of climb/descend: ≥ 500 ft/min
• Turn rate: ≥ 3 degrees per second



TMPR Qualitative Criterion Table – Feedback Loop

• VLOS – No TMPR requirement.

• ARC – a: No requirement.

• ARC – b: Where electronic means assist the remote pilot in detecting traffic, the 
information is provided with a latency and update rate for intruder data (e.g. position, 
speed, altitude, track) that support the decision criteria.

• ARC – c: The information is provided to the remote pilot with a latency and update 
rate that support the decision criteria. The applicant provides an assessment of the 
aggravated closure rates considering traffic that could reasonably be expected to 
operate in the area, traffic information update rate and latency, C2 Link latency, 
aircraft manoeuvrability and performance and sets the detection thresholds 
accordingly.

• ARC – d: A system meeting RTCA SC-228 or EUROCAE WG- 105 MOPS/MASPS (or 
similar) and installed in accordance with applicable airworthiness requirements.

Presenter
Presentation Notes
ARC – b: For an assumed 3 NM threshold, a 5 second update rate and a latency of 10 seconds is considered adequate.
ARC – c: The following are suggested minimum criteria: • Intruder and ownership vector data update rates: ≤ 3 seconds.



Main body

SAIL Determination & OSO table



Toimija määrittelee lopulliset kokonaisuuden
luotettavuusvaatimukset = SAIL-luokka

SAIL I
SAIL II
SAIL III
SAIL IV
SAIL V
SAIL VI

Taulukosta käy myös ilmi, jos toiminta täytyy
toteuttaa Certified-kategoriassa

SAIL-määrittely

71



Jokaista SAIL-luokkaa vastaan on määritelty vaadittavat
turvallisuustavoitteet (OSO) eri osille toimintakokonaisuudesta

Koulutus
Lentokelpoisuus/huolto
Alihankkijat
Toimintaohjeet
…

OSO määrittely

72

Vaatimuksilla on neljä eri tasoa
• O = Optional / ei vaadita
• L = Low
• M = Medium
• H = High

Tarkat kuvaukset vaatimuksista 
löytyvät Annex E:n sisältä



OSO-määrittely Kaikki OSO-vaatimukset, jotka 
vastaavat SAIL-tasoa, tulee 
täyttää.



• OSO #1 - Ensure the operator is competent and/or proven 

• OSO #2 – UAS manufactured by competent and/or proven entity

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

• OSO #4 - UAS developed to authority recognized design standards

• OSO #5 - UAS is designed considering system safety and reliability

• OSO #6 - C3 link characteristics (e.g. performance, spectrum use) are appropriate for the operation

• OSO #7 - Inspection of the UAS (product inspection) to ensure consistency to the ConOps

• OSO #8, #11, #14 & #21 - Operational procedures

• OSO #9, #15 & #22 - Remote crew training

• OSO #10 & #12 - Safe design

• OSO #13 - External services supporting UAS operations are adequate to the operation

• OSO #16 - Multi crew coordination

• OSO #17 - Remote crew is fit to operate

• OSO #18 - Automatic protection of the flight envelope from human errors

• OSO #19 - Safe recovery from Human Error

• OSO #20 - A Human Factors evaluation has been performed and the Human-Machine Interface (HMI) 
found appropriate for the mission

• OSO #23 - Environmental conditions for safe operations defined, measurable and adhered to

• OSO #24 - UAS designed and qualified for adverse environmental conditions

OSO – Operational Safety Objective 



Annex E 

Operational Safety Objectives



Principle description

• Annex E provides assessment criteria for the integrity (i.e. safety 
gain) and assurance (i.e. method of proof) of Operation Safety 
Objectives (OSOs) proposed by an applicant.

• Annex E does not cover the Level of Involvement (LoI) of the 
Competent Authority. Lol is based on the Competent Authority 
assessment of the applicant’s ability to perform the given 
operation.

• To achieve a given level of integrity/assurance, when more than 
one criterion exists for that level of integrity/assurance, all 
applicable criteria need to be met.



Principle description (Cont.)

• When criteria to assess the level of integrity or assurance of an 
Operation Safety Objective rely on “standards” not yet available, 
the OSO needs to be developed in a manner acceptable to the 
competent authority.

• Annex E intentionally uses non-prescriptive terms (e.g. suitable, 
reasonably practicable) to provide flexibility to both the applicant 
and the Competent Authorities. This does not constrain the 
applicant in proposing mitigations, nor the Competent Authority in 
evaluating what is needed on a case by case basis.

• This annex in its entirety also applies to single-person 
organizations.



OSO Levels of Robustness

• Low: low level of integrity and assurance
A Low level of assurance can be one for which the applicant declares that the required 
level of integrity has been achieved.

• Medium: medium level of integrity and assurance
A Medium level of assurance can be one for which the applicant provides supporting 
evidence that the required level of integrity has been achieved. This is typically achieved 
by means of testing (e.g. for technical mitigations) or by proof of experience (e.g. for 
human-related mitigations). 

• High: high level of integrity and assurance
A High level of assurance is typically one for which proof of the achieved 
integrity has been accepted by a competent third party.

Presenter
Presentation Notes
The robustness designation is achieved with consideration to both the level of integrity defined as the safety gain provided by each mitigation, and the level of assurance defined as the proof that the claimed safety gain has been achieved. 



Low Assurance Medium Assurance High Assurance

Low Integrity Low robustness Low robustness Low robustness

Medium Integrity Low robustness Medium robustness Medium robustness

High Integrity Low robustness Medium robustness High robustness

OSO Levels of Robustness

Presenter
Presentation Notes
For example if an applicant demonstrates a Medium level of Integrity with a Low level of assurance the overall robustness will be considered as Low. In other words, the robustness will always be equal to the lowest level of either integrity or assurance.



• SORA viittaa Annex E:n sisällä useasti viranomaisen
hyväksymiin standardeihin vaatimuksissa. Näitä standardeja
ei olla vielä asetettu.

• AW Drones -projekti etsii sopivia standardeja tukemaan
SORA-menetelmää.

Vaaditut standardit





AW Drones – project defining standards



AW Drones – project defining standards



Ehdotettuja standardeja muutamien vaatimusten 
täyttämiseksi

84

Vaatimus Ehdotettuja standardeja

OSO 5
OSO 10 & 12

Functional Hazard Assessment FHA
Installation Appraisal

• JARUS AMC RPAS.1309 
• ASTM F3309/F3309M -18
• FAA AC-23.1309-1E

M2 Laskuvarjo • ASTM F3322-18

UAS.SPEC.050 Melunmittaus ja arvon merkitseminen 
laitteeseen (sama kuin Open)

• EN ISO 3744:2010

- Valaistus standardi (sama kuin Open) • CEN – (kehitteillä)

- Geo-awareness (sama kuin Open) • CEN – (kehitteillä)

- Remote ID (Network vs Direct broadcast) • OpenDroneID
• U-space-standardi (kehitteillä)



Step 9 

Adjacent Area considerations



Step 9 – Adjacent Area/Airspace Considerations

• Safety requirements for containment are:
• No probable  failure  of the UAS or any external system supporting 

the operation shall lead to operation outside of the operational 
volume. 

• Compliance with the requirement above shall be substantiated by a 
design and installation appraisal and shall minimally include:

i. design and installation features (independence, separation and 
redundancy);

ii. any relevant particular risk (e.g. hail, ice, snow, electro-magnetic 
interference…) associated with the ConOps.

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



Step 9 – Adjacent Area/Airspace Considerations

The following three safety requirements in the next slide apply to 
operations conducted:
• Where adjacent areas are:

i. Gatherings of people unless already approved for operations over 
gathering of people

• OR
ii. ARC-d unless the residual ARC is ARC-d

• In populated environments where 
i. M1 mitigation has been applied to lower the GRC
ii. Operating in a controlled ground area

Presenter
Presentation Notes
Follow onto next slides.



Step 9 – Adjacent Area/Airspace Considerations

1. The probability of leaving the operational volume shall be less than 10-4/FH.

2. No single failure  of the UAS or any external system supporting the operation shall 
lead to operation outside of the ground risk buffer. 

Compliance with the requirements above shall be substantiated by analysis and/or test 
data with supporting evidence.

3. Software (SW) and Airborne Electronic Hardware (AEH) whose development 
error(s) could directly lead to operations outside of the ground risk buffer shall be 
developed to an industry standard or methodology recognized as adequate by the 
competent authority.

Presenter
Presentation Notes
Because not all local situations can be anticipated, the operator, the competent authority and the ANSP must use sound judgement with regards to the definition of “adjacent airspace” as well as “adjacent areas”. For example, for a small UAS with limited range, it is not intended to include busy airport/heliport environments 30 kilometres away. The airspace bordering the UAS volume of operation should be the starting point of the determination of adjacent airspace. In exceptional cases, the airspace(s) beyond those bordering the UAS volume of operation may also have to be considered. 



Kertaus SORA-prosessin vaiheista

• Toimintakuvaus (CONOPS)

• Maariskin luokka (GRC) 

• Maariskin vähennykset (Ground Risk Mitigations)

• Ilmariskin luokka (ARC)

• Strategiset ilmariskin vähennykset (Strategic mitigations)

• Taktiset ilmariskin vähennykset (TMPR)

• Luotettavuusvaatimukset (OSO)

• Ympäröivien alueiden huomioiminen (Adjacent area consideration)

• Viimeiseksi kaiken dokumentaation kerääminen hakemusta varten



Kiitos

Henri Hohtari

Ylitarkastaja

Liikenne- ja viestintävirasto Traficom
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