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Examples of Tactical Mitigations:

» Traffic Collision Avoidance System (TCAS),

»  Air Traffic Control (ATC),

» Airborne Collision Avoidance System (ACAS-X),
*  Mid-Air Collision Avoidance System (MIDCAS),
* Detect and Avoid (DAA),

*  Airborne-Based Sense And Avoid (ABSAA),

* Ground-Based Sense And Avoid (GBSAA),

* See and Avoid,

Visual Line of Sight (VLOS), etc.

) SORA A 47 = ;2 4
>

> Tactical Mitigation Performance Requirement
(TMPR): i v 2|k & ¥ 5 cphic & &

> P F R AR B, P w T 7 &
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NATIONAL AERONAUTICS :: E’;tgg'si iﬂg‘:sion FIND IT @ NASA :
Kinetic Energy i\‘ (KE AND SPACE ADMINISTRATION i e I o
Mass 4 kg + WORK FOR NASA
irmum dimensi Terminal Velocity Clenn
Maximum dimension 1.5/m Research
Specd® Ol (gravity and drag) Gorter
KE ( 3.200(7 Forces Net Force equals Drag minus Weight.
\-/ | F=D-W V = velocity
Drag Equation; g = ?r?)sntglens“y
= area
P NASAE =bF 3imalf dofm 3t B % D-CdelA Gd = drag cosficent
: ek PoRsmE P grie T B K i 2 = drag
ii )i Drag Drag increases with the square of the velocity.
, L D When Drag is equal to Weight there is no net force on
— AR I/E BN %— l/}"lJ 2\ TFB g * g X iE }i the rocket.
1 s ’ o F=D-W=0
L = * 5
j\fz -ET Weight Then : CdeZA=w
L 2
Terminal Velocity: V = sqlt( Cd p A

https://www.grc.nasa.gov/WWW/K-12/airplane/termv.html

Comparing two objects, the higher velocity occurs for
greater weight, lower drag coefficient (more steamlined),
lower gas density (higher altitude), or smaller area.

Objects do not fall at the same rate through the atmosphere.
29
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A 2@ 2
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operation
Human Error
050#14 Operational procedures are defined,
: M| H([|H H
_’f_ﬁf, — A H|Jvalidated and adhered to
0#1? Remote crew trained and current and
2 ':‘ )
S ¥ %ﬁ able to control the abnormal situation LM H
OS0#16 Multi crew coordination % & “_lg'_ ﬁ LI M[IM H
0 2
ki ED% 1T | Remote crew is fit to operate Lfm[|m H
050#18 Automatic protection of the flight
s 0 =
< EE 'ﬁ\‘“z 'J envelope from Human Error e L M H
0s0#19 Safe recovery from Human Error O L |IM H
X 2P -XF]
Ve
L:Low Robustness
H:High Robustness®
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4.10.3 Task description
N 1 » N2
@ | 2og A ey TX

(a) Finalise and present all the documentation that needs to be included in the CSP. This should
include: 14 JB% . S y 2 )
(55 5 it 2 A 3 en® oo
i.  The finalized detailed operational description from Step #1 that details the proposed ’ / J‘ / ’
operation(s), providing the air and ground risk information necessary to validate the
safety claims within the proposed operational context, - RS
o

iil. All safety claims and their robustness made through Steps #2 (iGRC), #3 (M1(A), M1(B),
M1(C), M2), #4 (initial ARC), #5 (Strategic Mitigations for Air Risk), updated (if required)
from Phase 1 to reflect the finalised operation, P 44 é\' S fi R

iii.  All derived requirements based on the safety claims; the final GRC, the residual ARC,
TMPR, the 0SOs associated with the SAIL, and the containment requirements,
%

iv. Compliance evidence, which is the data, facts, and information that sgowbd ary
justification for each of the safety claims and derived requirements made through the
SORA process at the robustness level required. The CSP covers operational, technical,
personnel, and organisational compliance evidence,

s s ) Y AS N= 2 €T
V. The necessary linkages and references between documents, that enﬁre%l'ﬁ’csg rﬁi‘es" 4 ? ﬁk} Fﬁg Mi ‘H"Q -}‘

a justified safety case that demonstrates the operation has satisfied all required SORA (eX, Remote ID)
safety claims and derived requirements,

5 L 558
vi. It is expected that a finalised compliance matrix (based on the initiﬁfcé’r’n&%rﬁ mEa'trix if
developed in Phase 1) will be used to map the safety claims and derived requirements to

the compliance evidence. SORA % % A’}; { ;1_391 E‘f”? .:‘HL
(b) Refer to Annex A for more guidance on structuring documentation as part of the CSP.

4.10.4 Guidance (2. ¥ EFi S & &
|6
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Content'change: Process outline

v2.0

v2.5

Stap #1: CONDPS dencrigtion
As per section 22 2 ond Avneves A lomd A2

Steg #] Oocumentation of the proposed operaton
¥ . I A per Section 2.2.2 and Ameses A ond A2
Stea 12 of the UAS istrns Class (GAC) ¥

As por soction 231 $tep 03 Oevermmation of the UAS imtrnsc ground sk class (GAC)
I As per Sectiom 23 1 ond 2 3.2

Step 11 Final GRC determination [ "
As per section 1,33 and Aneex § Sten 41 Firal GAC determnation
‘ | As per Sections 2.3.3, 23.4 ond Annex B
s GAC i lower or aqsi 1077 - - B

¥

R ——— il 5 e GAC e than of egudi 10 77 i

. =S L P—
» —p—
Stes B4 Determinaton of the intal Al Rak Cans b
A3 per pection 2.4.2 Stap #4: Determination of the initial i risk cLass (ARC)
L2 At por Section 24.2
$ea ¥3 (optional) of Rrateg sl ARC ]
As pev section 2.4 ) and dnnes C Steg ¥ (Dpona] ADOICSNOn Of VIIEEC MEGILONS 10 detarmine the Fraa ARC
NO As per Saction 243 and Annes €
Sies B TRPR ared Robustrrss Levels ~O ‘
As per section .44 and Anves 0 Step 85 TMPR and robustness kvets
¥ I As per Secoon 2 4 S and danes D
Shep 8 7 SAIL determination .
Asper section 25,1 | Siep 87 SAL determination
¥ I As per Section 2.5.1
S0 T ISessf caton of Operatonal Safety Otjectives (0S0)

As per section 257 ond Aanes

v

13 #F Adacent area | space comiderations
As per section 2.5 3 ond Aewes £

-~ X

S0 48 (dert Featon of (OMBNTENE requitements
As per Section 2.5 2 ond Anves [

As por Section 2.5 3 ond Anees
1
Stesti Compratmnuve Salety Portfuln . J‘ .
' Ave megotons and cbpecTves regurnd by the R e e
SORA met with @ sufficwst ieve! of confidence ? \ - $epdl0 Comorehenmw wihety porttoio "
As per section 26 ‘ = Are the matigutrons and abwctiers regured by the
7 > 4 SORA met mith o ffcaent ievel of confidence? _ e
—— As per Secvon 2§ —
s

/o epproe fwith

4 asocisted
et atues)
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Content change: SORA Phases (new)

v2.5

This iterative process may be split into
two phases, as described. This approach
should minimise the risk of further
iterations in the UAS design, in the
envisaged operations and the envisaged
risk mitigations.

?E? LA

Phase one

Step #1
and risk

Step 2 Step 84
Intrinsic GRC and adjacent ares Initial ARC and adjacent sirspace

[ Ground risk mingations | [ aeriskmingatons |

Phase two

e . L T T T
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Document: Main Body / Annex F
Content change: Step #2 - The ground risk process

1 N

v2.0 v2.5
Jacrieslo UAS Gofling ek Clant Intrinsic UAS Ground Risk Class
Max UAS characteristics dimension 1m/approx. | 3m/approx. | 8 m/approx. | >8 m / approx.
3ft 10ft 25ft 25ft Max UA charact
eristics
<700J <34kl <1084 KJ >1084KJ alon 1m 3m 8m 20m 40m
Typical kinetic energy expected (approx. 529 (approx. (approx. (approx.
Fttb) 25000FtLb) | 800000FtLb) | 800000 FtLb) Max cruise speed 25m/s 35 m/s 75 m/s 150 m/s 200 m/s
Operational scenarios
VLOS/BVLOS over controlled ground area 1 2 3 4 Controlled 1 2 3 4 5
VLOS in sparsely populated environment 2 3 4 5 ground area
BVLOS in sparsely populated i t 3 4 5 6
VLOS in populated environment 4 5 6 8 & 3 4 3 6 ¥
. ” Maximum
BVLOS in populated environment 5 6 8 10 i Glld <250 4 5 6 7 8
VLOS over gathering of people 7 podpulatlon = 5 6 7 s 9
BVLOS over gathering of people 8 muvz
Table 2 - Intrinsic Ground Risk Classes (GRC) Determination (wllkm ) < 25,000 6 7 8 9 10
9 10 11
Quantitative
Population Value | <25 <250 <2,500 | <25,000| <250,000 > 250,000
(GRC) Determination
(pp!l/km2)
| | Assembly of people
Qualitative Sparse Dense i ini
mat Rural p Y Suburban Uirban 10,000 is the mlmmum‘
Description Populated Urban number of people to qualify
for assembly of people
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Size of the ad
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jacent area

.0 R ARIT R Ssizes

Operational Volume

Ground risk buffer

3 min Cruise
Distance
Case 11
3 min Cruise
Distance
Case 1.2
3 min Cruise
Distance
Case 1.3

------

......

--------------------

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

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

35 km maximum
distance

................................................................... -

—
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