KRR EEEY T OHRESEE(CHIT-ERIODIH
REIEBOBINEE - -Bf2E e RAE

F1RERXBR
FRMSHEPHERDZ O x4k

202441 H31H
PwCaVHILT4 T ERIEH




BHR

L AERRB=D BB

2. INTHA—IAR—ZADRAEZEIREDRE R

3.SHEPHERDZ O x4k

ARKBDERED

5. BERIE



AERXB=DER

)




L1 AERX#EED BB

PwC

- HATE., FA—2 OBAFEECUTMOEHEENERLTUOET , TDRRE.

EREGHERFNIMA ., EDETFHEEERELTIKIETEREDEST
LYIKTIRENDHYET . EUZERIET HRICIIEFFER BN IS
aEnFEy A, BEOERRERBTHRERABENESD, FrvTFHH
WEETYET,

- FrvTHTOFELT, ERIMDERY A THAHSHEPHERDT OO T I hAVEE

(FoNFET, 2022F5 8 NiH2024F5812HIT T, FO—2(2BE 9 5iE Rl -
MoCT#5Special Condition Light-UAS, SORA., U-SpaceDE#LBXTF
EDBEE LTHY, 2023F6H. iRME—EELRLEL
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~O0

. SHEPHERDZ Oz /rDE A ZFAEATRBORYBAEITOIERDSE

L4Y . SHEPHERDZOU /DR R (ZS# D ERRIZEA LB TOR AT
BIETALETRIDEREDODNTT,

- SERRE-MoCLEMIZERBOX v I o MFEEEZHETHE
- R LB PEEEEICHITARMSHEPHERD 7OV VR DFE%:
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1.2 Xy o4

FryT i, BEDIKE (To-Be) ZEH . BIK (As-Is) ZHEL. EDE (FrvD) EfEHT 51
DITRLEZIERZRNHIT FETHD,

XTI DEZS SHEPHERDZRAL /M DIBE
X Rk #E
A Eiﬁo) =x= _ o
e HASHEEAOSORA., U-spacqlfa‘ﬂ‘d’é%#b\
= BiRbEh, T2 BEMNEH SN T-IKEE
To-Be
IE48
IKRE
To-Be
i EHEERIETEH-OICHEEOERIZET
EMEABAREICL. (X BYALVER S
ERBEAg IR L
. TLKE=ODTH
EIZEVN HEEERT S
As-Is
EZEVN o BARIEECHETHRRE RS
> As-Is . BTOERICEN, FERLRE S
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2.1 FO—2ICF 9 HERFRAE{L RS

ZELYBIXRHENEIERT DEEIZ. ICAODET LRI (D) P EEFZE L HERE TIER SN -1ZEERIE
(@) &SI 5,

ISO. ASTM, SAE. RTCA. EUROCAE. JARUS#E D#EANFO— I T 2R IEPH AT R E
HAHABEMEERELTLSD,

(] 52 2 P4 B Hhig fE
ICAO ERE | ERZTSE LA m
T A L HE RS Hhis; fE
1ISO EliiS EERIE £ A%
ER-EFRIMNE
IEC L ANk
EBE5-E liRaL A 4
IEEE e @@?fﬁ% 5 RELE Hhizh 4a1s;
ASTM K E IR 2 48 N FAA KE KE D E#E
e BBE-RETES EASARUEURED gy £ypyprzosgie
SAE B T momems EEle
" BitiHA TR -
RTCA XE e 47 4
EUROCAE BN | i ZE BEE DR AERT R E
ASD-STAN B | fnZE R EDIZERE
Z DD H Hhig fE
JARUS EE | FO—0RESEH
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2.2 TLARAZYTT4TLERANEINTH— UV AR—ZADIREIDELY

INTA—TAR—ZADHFAE. TURITT4THRAELLEL T, YRR L TKY FER(ZXT I
_.I-Hbo

ZEBEEDEFRITAVFHBF EDREICEVTERERKRZEAT L,

PwC

&S 7B T 518 D& R B RRRE M Z 5L

$5770—F
« FO—2 &R &I D SpecifichTIU—IZH+51IEY

ARV RITTH HE %S 1) F (Standard
Scenario) TlX. {F AR RELBEAR DM ORITSE
HHARESNTINS,

> UASEME L, 2L FUAITHESINDET
DEHZFETL. BAYUBICRLTEES )4
ERITHSREREEE TS EDHEKREINS,

> RXHYIZ, BT =a7ILOIRES) X IEHED
EHIIFETH5,

« EFELL, AIEFREGHERICERZE TS IO—

9’_

« BRIN—X(BFEDOHAEEMEZERTHL) LT0E

AR—Z DA (FIZ X, BRI, XIEYRYEE@mD
EEEERTIE)FHAEHETHERTS

« SORA*°U-spacelBi9 HEMBNENT. EE

45 BA F 7% (Acceptable Means of Compllance)
HA4% 2 RE# (Guidance Material) . FREFAEHE
(Certification Specification) &L TSBREN TLY
%o

- REEBBEICI>THRBESA-RFAFREEFEAL

T. REBIREETIH-ODFERZRHLEY,
DAV MERET H=-ODFEERB LIZVTD
CENTES,



(8%) Special Condition Light-UAS

SC (Special Condition) Light-UAS(ZSpecifichT3!) —DRITIZHITDHUASD FREEEFR IR I L TLY
%, BRI EBEEFE AT . SCHECS(Certification Specification)IZ#{T9 3 FELLE-TLVS,

Certification Specification DHE Rk

p— g—

o
e
plana
[SC Light UAS® & FA %5 ]
I . o NDEEEEELGUVRIEK
5 » UE—bS1OVEDR AR
[ ) ] BEMARIEIC &> TRITT B
- > WA
) 5|« BABEESE600kgE TORIK
| ] * SpecifichTI3—. F-HJRY
[ P ] X & Certifiedh731) —THRAT
...................................... i EE T
s [ C5- Light UAS ]
[ ES-HBJ
;;: [ CS-GH]
[ CE-TGR ]

HiFT: SPECIAL CONDITION Light Unmanned Aircraft Systems  https://www.easa.europa.eu/en/document-library/product-certification-consultations/special-condition-light-uas
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(&%) SORA(Specific Operations Risk Assessment)

EASANEH B3 DN HTI1)—(Open, Specific, Certified) D55, SpecifichT31)—Tl&. EfME

MMERLT HConOpsICEDNTH LRV EZFYRIDFFHEZEITL REMERIEDLANILERE.
ERTANSEMZEEFREHET 5.

Bk 9 D ] £ 4L B
| p7ay— | open [ spedfic | Cerified

OpenhTI—&UELEIRY HREZORITESIRIDRAT
1) R & EL STS. PDRAJSORA ) RV FElZE E K
SORADQYRVFHIIT O ADBE
ERT REEM
TEMERIID Z2BE
L~NIL (0SO
','U ~
COQE?%SO) > Iqﬂ:;iibd) > iﬂﬂ,J::;iibd) » (SAIL. specific »  operational
ALAZ N NI assurance and safety
integrity level) objectives) M
HE
HFT - https://eu-lac-app.eu/public/uploads/EU-LAC-APP-Pres-DRONES-Webinar-Dec-2020.pdf

https://www.easa.europa.eu/en/document-library/easy-access-rules/easy-access-rules-unmanned-aircraft-systems-regulations-eu
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https://eu-lac-app.eu/public/uploads/EU-LAC-APP-Pres-DRONES-Webinar-Dec-2020.pdf
https://www.easa.europa.eu/en/document-library/easy-access-rules/easy-access-rules-unmanned-aircraft-systems-regulations-eu

(B3 )U-space

U-spaceld,. FKO—>DEMEEEET .
EASAIZ,. EZEETHOBHRNRITEZEEL., U-spaceZ=iZEEEL TS,

[U-space® B #Y]

s NETHERNLBEEOXEEFAEAEEICTS

s FO—CDEEELGRITEMREIZT S

. Eiﬁb‘oﬁﬁﬁﬁﬁo)UASﬁﬁ(BVLOS%)%EI?I\EI:
s MIEHOEERDTORITEAREIZT S

s BEAME#MERO—2 DRELNBEHERT S

. géi‘ai(:(fs('f%)PD—D@EE@U%%FI&E%%EEE{%

HFf: https://www.easa.europa.eu/en/newsroom-and-events/events/u-space-workshop-concept-implementation
SE B HE/ERZELERGREE B RLKR—K2023.7) EASAIU-space Workshop From the concept to the implementation] https:/reamo.nedo.go.jp/trend
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2.3 I\TA—IVAR—RADRAI DI (SORA) EASA

EASAMDSORATIE. JARUSTHER S 1=1) RV EE F 5% AMC (Acceptable Means of
Compliance) ELTSRL TS,

Regulation (EU) 2019/947 AMCL1 Article 11 Rules for conducting an operational risk
assessment

A

BE UASHREIE 1L EADENE AT 5-OIFERINSG A EREIRET 5L, VRV EFTHE
L. SpecifichTI ) —NTIRESNI-UASOER DRI EE T BETHS,

(a) This SORA is based on the document developed by JARUS, providing a vision on
how to safely create, evaluate and conduct an unmanned aircraft system (UAS)
operation. The SORA provides a methodology to guide both the UAS operator and
the competent authority in determining 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 contain prescriptive requirements, but rather safety
objectives 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 benefits of a harmonised risk assessment methodology. The feedback
collected from real-life UAS operations will form the backbone of the updates in the
upcoming revisions of the document.
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2.3 INTA—IV AR—R DR BI D H (U-space) EASA

EASAMDU-SpacelZBH 9 %&RHTlE. ASTMERUEUROCAEDMRIE NS HBINTHY., £1E%£1(L
BETORERICEAE TSI LT BRRTOERFIICEEE 525,

R A4 Regulation (EU) 2021/664 on a regulatory framework for the U-space

BE U-SpacelZ&175H. UASO R LTERAEZRVUASOMEL R T L~NDREGHEFIE.
H—ERREFEEZEDD

+ GM1 Article 8(1) Network identification service

— Member States may support the definition of ‘geographic proximity’ by setting a
value as part of the performance requirements established for each U-space
airspace.

— Alternatively, the value provided in ASTM F3411-22A which specifies a
rectangular area with a diagonal no greater than 7 km as a maximum display
area may be used.

« AMCL1 Article 5(1) Common information services

— The format of airspace information, including geographical zones, static and
dynamic airspace restrictions, adjacent U-space airspace, and the horizontal and
vertical limits of the U-space airspace should be as described in Chapter VIiI
‘UAS geographical zone data model’ of and Appendix 2 to the ED-269 ‘MINIMUM
OPERATIONAL PERFORMANCE STANDARD FOR GEOFENCING’ standard in
the version published in June 2020.

* GMS3 Article 10(5) UAS flight authorisation service

— A possible interpretation of the expression ‘without unjustified delay’ is provided in
ASTM F3548-21‘Standard Specification for UAS Service Supplier (USS)
Interoperability’, ...

PwC



2.4 SHEPHERDZOY /D ELE DT

S EERY L (FHSHEPHERDTOY V&, EASAD AR T TOIZERE OERATEEHZRETLT
V5,

BAEEASA

H
gﬁlll

A RE— & 8881 (/T4 —T U AR—2R)
BEEMEIIAFEFIREL.
ERHIEESFL TSI EF A Regulation (EU) 2019/945

‘ > RO—> Q- 2 H4EH

= 5 Bp Regulation (EU) 2019/947
RFLRERARRE FO—> 0EfIZBE 9 514 A

Regulation (EU) 2019/664

800LL LD U-spacelZB8 9 H#:4E#
|| BT o

o SRR L. BT E A CEASAD R B TEDH O LIRS Bil%
Q SHEPHERD AN L s ey
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3.1 SHEPHERDZ AV /DB E (3IH LT DO#ELR)

SHEPHERDZ A z/+ Tl ENHFOFEMREZEH a0V —L 7 LEHML. IR OEREEN
Special Condition Light UAS{>SORA. U-SpaceDEH{FRET 2D+ hEDHLTULNVS,

FRF A ook -Hik4 A E
® o BRMICHITDUASEEDIREL BB ZEHE
20184 2H L .
&) EUSCG * EASAAEEL, lEuropean UAS Standardization Rolling
A Development Plan(RDP)1Z{Emk, EHRIZE#HL . &#hR(%v8.0(2023
The European UAS Standards FARKNE)

Coordination Group (BUSCG) | ymse 41 114k = 1514 B AR AL B O AR BB £ 6 412 198000 KB AE £ B

© 201015 E=Y AW DRONES o« EUSCGHBEEL=-#HEIZDLVT, Special Condition Light UAS,
AW-Drones SORA, U-spaceDEHICE ST HRBERE
(HORIZON 2020 funding PJ) o WAA—H— Va—a R EMEE. AVYIL T SHTER
2022458 Q SHEPHERD * Special Condition Light UAS{2SORA, U-Space®AMC/MoCé&
~2024%5H Guidance Material CEHZHRET IRORFOREDTBE S

SHEPHERD
(HORIZON 2020 funding PJ) e AW Drones TRO—FH LS TV, BiTNE R TOX vy T o MERE

o WHRA—D— V)a—a RFE. EMEE, VYT 2 THER

HFT: EUSCG: https://www.euscg.eu/
AW Drones: https://www.euscg.eu/
SHEPHERD (UAS Standards) https://www.easa.europa.eu/en/research-projects/shepherd-uas-standards % JtIZPWCERL

PwC
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3.1 SHEPHERDZ ALz VhDBE (FODTIRA 18 —)

SHEPHERDZ7 ALz VK&, FA—VICBEBRT AR N FDEMARZET L9 E - FIRICKVHEHESN

TLV%,
ERREICEET 2EMRICI O OTTF—LZHMAL. ERRER/ZITOCLETERITORIMZERTET

Tt ¥-Hik4 EE &E
Deen Blue l ‘ AT AVT  AEERELT, TAS TR ERT RS AR R YOS 22—
P 43T :/Els/’(‘_.'jﬂ%
o == TOSIIROEM)—F—ELT. B BRI, UASERIZBI T 2 BT
T4k FriEy
FO—2Yya—230F0/I( 2 —EL T, CAW/AUTFHUR, AR,
l | I S 7-avHILaURELT. Eﬁ?r-n;%@mﬁ@m:@m;%aawﬁw
: BN
German Aerosbace Center EFEORBRUVBEGRE. AMBE . —HUASERICRET 218 O HiiET
P foLE 21—
Mutailli Consultin VYT AUT  AEEHELT LS EORE. REMICET 2ELDOTE
g 4 iE
N 2 - s -~ pre > N = 4= 48
, o FO—V@MEBERFMTTO/NAF—ELT, UTM U-Space, EEBEERAMRITS.
_ YT B ELT, ABIIBRUERIZET 25 O BAHTIHE.
HEA—H—EL T, BERERR URITISCET 28 O M HE. &t -mz

HiFfr - hitps://dblue.it/en/deep-blue-and-easa-together-to-improve-drone-standards-and-regulations-2/% 7t [ PWC{E X

PwC

17


https://dblue.it/en/deep-blue-and-easa-together-to-improve-drone-standards-and-regulations-2/

3.2 SHEPHERDZ Oz V FDFE M F % (25 {8)

SHEPHERDZ7 ALY L. 4 DDA Ty T THKETEMLT,
DHTHER (L. EASADLE 1 —%E TEASAYOIEE LB IZHS LV TFEAHASN S,

£ s o0 EASA.
Oy IN—
Ttk SHEPHERDZ A kA R EASA ~ SDO R
Type A =) Recom:ne[lded > EASABAEIS
(objective- o tooav LB Mo
SR BIEL, | based) X ol b BEOEAE o @EAL.
o = ype - - 5 = » .
THEEGEEE ;{‘\‘;l‘?;é% e Type A A kT — (CLE#) Z5FE ﬁfig;(;gg))&ﬁoﬁg
0 flependenbl= RecomNr(r)1tended > =R
2 8 TBE|  gooay :
T SHEPHERDY
A Z0ft Type B e 0S5O FHE
v \ 4 v HRELEa—
KT LD T
SHEPHERDZ 4= o =% om=; o
(FATHARL FHETED e ERaT > o | SDOAMERAE D F
BSzohD oD A i BABORLOTE (CORE) ETHE > | SOOR A
gre) <

i : SHEPHERD - D-1 - Industry standards assessment criteria and work methodology https://www.easa.europa.eu/en/downloads/137271/en, H#EE~NDET ) F ETIZPWCIER
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3.2 SHEPHERDZ AT

b DFHEFE(RT YT 1 RBLEEHDRFE)

AW DronesTHE SN -3 . AW DronesLI&IZRITENT-FRE . EASANSIEMEZEEF SN -7
IZTOWT, EXRFHROEE., BEEZEET 5.
SHEPHERDZOL I FD1E BIXEASAIZESTELAEEDELVRIEZ . 2 BT EY O REZTE

ERCE

AW DronesT
BFESNI-IRE

AW Drones
LUBRIZFITSN
-3

EASAMSEN

FEFEINT
R

ERE®

TR

L3540
YL T

YR
LA

BEE

« A4kIL

s MR(AKRBXITIRARK)
o 1ZE/LBERES

o ERET-MHZTMHE

- BEM%

« UASTHR1T

« C3
. R « 258 RYDHRK

+ SC Light-UAS
+ SORA
* U-space

* SAIL |~VI

24 R T50~603RI&E= T

« 15F B EASAIZESTEEE
DELV243R%&

- P1
- P2

Hiff - SHEPHERD (UAS Standards) https://www.easa.europa.eu/en/research-projects/shepherd-uas-standards., Hi#ENDET )5 ZTIZPWCIERK
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3.2 SHEPHERDZ AT

PwC

SHEPHERDZOYx/M14EH (2022F58 M 52023F58 ) TEHMEX R &L H-BIBITLLTDESY,

b DFHEFE(RT YT 1 RBLEEHDRFE)

; e
= E; =

BE | I PRES wE Y8 e coen | U

1 ASTM F2483-18 Standard Practice for Maintenance and the Development of F37.70 o

Maintenance Manuals for Light Sport Aircraft
2 F2908-18 Standard Specification for Unmanned Aircraft Flight Manual (UFM) | F38.03 ®) @)
3 F2909-19 Standard Practice for Maintenance and Continued Airworthiness of | F38.02 o o
Small Unmanned Aircraft Systems (SUAS)
4 F3266-18 Standard Guide for Training for Remote Pilot in Command of F38.03 o o
Unmanned Aircraft Systems (UAS) Endorsement
5 F3298-19 Standard Specification for Design, Construction, and Verification of | F38.01 o o
Lightweight Unmanned Aircraft Systems (UAS)
6 F3309/F3309M-21 Standard Practice for Simplified Safety Assessment of Systems F44.50 o o
and Equipment in Small Aircraft
7 F3322-18 Standard Specification for Small Unmanned Aircraft System (SUAS)| F38.01 o
Parachutes
8 F3330-18 Standard specification for Training and the Development of Training| F38.03 o
Manuals for the UAS Operator
9 F3366-19 Standard Specification for General Maintenance Manual (GMM) F38.03 o o
for a small Unmanned Aircraft System (SUAS)
10 F3379-20 Standard Guide for Training for Public Safety Remote Pilot of F38.03 o
Unmanned Aircraft Systems (UAS) Endorsement

11 F3411-22a UAS Remote ID and Tracking F38.02 O

12 F3442/F3442M-20 Detect and Avoid performance Requirements F38.01 @)

HiFT: SHEPHERD - D-1 - Industry standards assessment criteria and work methodology https://www.easa.europa.eu/en/downloads/137271/en % JtIZPwWCAER
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3.2 SHEPHERDZ OV VM DEMFE (RTYF 1 R LEEHDOERE)

SHEPHERDZOYx/M14EH (2022%F58 M 52023%F58 ) TEHMEX R &L H-BIBITLLTDESY,

; e
= E; =
BE (L BIEES e Ve Winuel oon e
13a | EUROCAE ED-12C Software Considerations in Airborne Systems and Equipment WG-105 o o
Certification
13b ED-80 Design Assurance Guidance for Airborne Electronic Hardware WG-105 O O
14 ED-269 Minimum Operational Performance Standard (MOPS) for Geo- WG-105 o o o
Fencing
15 ED-270 Minimum Operational Performance Standard (MOPS) for Geo- WG-105
Caging
16 ED-279 Generic Functional Hazard Assessment (FHA) for UAS/RPAS WG-105
17 ED-280 Guidelines for UAS safety analysis for the Specific category (low | WG-105
and medium levels of robustness)
18 ED-282 Minimum Operational Performance Standards (MOPS) for UAS WG-105 o
E-Reporting
19 ED-301 Guidelines for the Use of Multi-GNSS Solutions for UAS Specific | WG-105 o
Category — Low Risk Operations SAIL | & Il
20 ISO ISO 16803-1: 2016 Space - Use of GNSS-based positioning for road Intelligent SC16
Transport Systems (ITS). Part 1: Definitions and system WG1 o
engineering procedures for the establishment and assessment of
performance
21 ISO 16803-2: 2016 Space - Use of GNSS-based positioning for road Intelligent SC16
Transport Systems (ITS). Part 2: Assessment of basic WG1 @)
performances of GNSS-based positioning terminals
22 ISO 23665: 2021 Unmanned Aircraft Systems — Training for personnel involved in SC16 o
UAS operations WG3
23 RTCA DO-365A Minimum Operational Performance Standards (MOPS) for Detect | SC 228 o
and Avoid (DAA) Systems - Phase 1

HiFF: SHEPHERD - D-1 - Industry standards assessment criteria and work methodology https://www.easa.europa.eu/en/downloads/137271/en % JtIZPwCAERK

PwC


https://www.easa.europa.eu/en/downloads/137271/en

3.2 SHEPHERD 7 AV z VDRl FiE (RTYT2: 34T D53 $8)

BATAEZATBDEHIZHFEL . A1 TAZSHEPHERD 7O  z U D X & LT,

PwC

HEQRMMRNBIECEEICETSEH T, TOEMICE * SC Light-UAS.2510 :

: A1 HEH R FTEERMEFUASHESEFICZERON TS, Equipment, Systems and

: = BHICBEADBEDRE 7T—FTIFvERETHHE. X Installation (a)

: FEMR—RADERBIEANDENEFR—MFEHERERE * SC Light-UAS2511

I HMEEEE, Containment (a) (b)(2)

A BEgR—

| JOR# BRPAL W/ 227 LRUEMZEILAVOE | | oo

: HT. FOEMICEETEREMEL. UASEMBEEEICERON e gl

: A2 EF- T3 EHEDOSO (EonOpsLiiWai

: MWWES | | - EAILTH(ConOps) IT5L TUASEMBLE ABIS T 5 AR

: — BRI A A RE RS HEEE . R EConOpsItkET 2 y ; it ZINADTA

: RETHIIEDHFIND, ~ AR
i 13 i 1D * SORA OSO#06 C3 link
:_#Réint?i‘zﬂvz’zu UASEﬂn%%%?ﬁ‘ﬁﬁ'd’é ConOpsIZi2 performance is appropriate
BINLEEDZILBEU THLHEEALNDT=D . BEDHEES for the operation

B &TICIRTFI HEH METmT ORELERE, + SORA OSO#13 External

SHEPHERDZ BVt &, BRfF DB VI AR Hi i Al (2228 services supporting UAS
L. ZDIZEXEMESConOps. OSEDDMELEIR T T vEY operations are adequate for
JEBETHIILEFRELTLS, the operation

HFf: SHEPHERD - D-1 - Industry standards assessment criteria and work methodology https://www.easa.europa.eu/en/downloads/137271/en, BB ANDET ) % TIZPWCIER
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3.2 SHEPHERDZ’ AP /@ 84l F % (R Tv 7 3: ERTEEM)

E ATl CEMETEOLEMEZFTML . 24RO 17THEBZTFMFTEOMRELT=,

E | a; = O | B, o SEABETE
= RAE(CIE | R ES M= e = RECHE  BRES [#BE Py
1 |ASTM F2483-18 Standard Practice for Maintenance and the 13 | EUROCAE |ED-12C | Software Considerations in Airborne Systems and x
Development of Maintenance Manuals for Light O a Equipment Certification
Sport Aircraft ] . - . ;
— 13 ED-80 Design Assurance Guidance for Airborne Electronic x
2 F2908-18 Standard Specification for Unmanned Aircraft o b Hardware
Flight Manual (UFM) 1 . )
— 14 ED-269 Minimum Operational Performance Standard (MOPS) o
3 F2909-19 Standard Practice for Maintenance and Continued for Geo-Fencing
Airworthiness of Small Unmanned Aircraft Systems O ] . ;
(SUAS) 15 ED-270 Minimum Operational Performance Standard (MOPS) o
— for Geo-Caging
4 F3266-18 Standard Guide for Training for Remote Pilot in ] : -
Command of Unmanned Aircraft Systems (UAS) e} 16 ED-279 Generic Functional Hazard Assessment (FHA) for ~
Endorsement UAS/RPAS
5 F3298-19 Standard Specification for Design, Construction, 17 ED-280 | Guidelines for UAS safety analysis for the Specific x
and Verification of Lightweight Unmanned Aircraft o) category (low and medium levels of robustness)
Systems (UAS) 18 ED-282 | Minimum Operational Performance Standards o
6 F3309/F3309 | Standard Practice for Simplified Safety (MOPS) for UAS E-Reporting
M-21 Assessment of Systems and Equipment in Small o 19 ED-301 | Guidelines for the Use of Multi-GNSS Solutions for
Aircraft UAS Specific Category — Low Risk Operations SAIL | X
7 F3322-18 Standard Specification for Small Unmanned o &l
Aircraft System (SUAS) Parachutes 20 |1SO ISO Space - Use of GNSS-based positioning for road
8 F3330-18 Standard specification for Training and the 16803-1: | Intelligent Transport Systems (ITS). Part 1: x
Development of Training Manuals for the UAS o) 2016 Definitions and system engineering procedures for
Operator the establishment and assessment of performance
9 F3366-19 Standard Specification for General Maintenance 21 ISO Space - Use of GNSS-based positioning for road
Manual (GMM) for a small Unmanned Aircraft o 16803-2: | Intelligent Transport Systems (ITS). Part 2: ~
System (SUAS) 2016 Assessment of basic performances of GNSS-based
] positioning terminals
10 F3379-20 Standard Guide for Training for Public Safety 1 - -
— Remote Pilot of Unmanned Aircraft Systems (UAS) o 22 ISO Unmanned Aircraft Systems — Training for personnel
11 Endorsement 23665: involved in UAS operations (@]
2021
F3411-22a UAS Remote ID and Tracking @]
— 23 |RTCA DO-365A | Minimum Operational Performance Standards
12 F3442/F3442 | Detect and Avoid performance Requirements o (MOPS) for Detect and Avoid (DAA) Systems - o)
M-20 Phase 1
H A : SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % FoIZPWCHERK 23
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MEOABITHLTEENBENTRNMES O, BT L - FHRLEVCENHALITHDEEILEF
HEHR DM RO LRI END,

SEILHE BEES BE Fifi <t R 5+ D IR
EUROCAE |ED-12C Software Considerations in Airborne « BEt - EASA SC Light-UAS R U JARUS SORA v2.5 [ZI&, ED-12C &
Systems and Equipment Certification U ED-80 B ZEEENIEHETE 2EARMLGEENLTLV D,
ED-80 Design Assurance Guidance for Airborne
Electronic Hardware
ED-279 Generic Functional Hazard Assessment « ED-279l%. UAS/RPASOH#EEEI /N Y —R 7R AV (FHA) ZEHed 2716
(FHA) for UAS/RPAS DA EREIRELTLVS A, EASA SC Light-UAS#JARUS SORA v2.5TlE,
BEU~DEEERT ENTE LML R LD A EARICEAT 2 EEKNL
HEFEU =0,
ED-280 Guidelines for UAS safety analysis forthe |« ED-280(XOSO#05MD K- AL ANJLOO/NAMEICO A BRSNS EBRATEEINT
Specific category (low and medium levels of L\BAY, EASA SC Light-UASAJARUS SORA V2. 5[21E, BEHADEEE TR
robustness) FTIENTELHFME R LMD A ERICETHEARMNGEETG D,
ED-301 Guidelines for the Use of Multi-GNSS + ED-301[FUASEMEFRENEEERA Y HEMNTE, SORA v2.5 0SO#13
Solutions for UAS Specific Category — Low [CEHL TSI EERT -OITHESN, EMOFFEIFITETH S0,
Risk Operations SAIL | & Il
ISO ISO 16803- | Space - Use of GNSS-based positioning for |+ UASIEMBEENEERETHILIETELGLV O, SHEH—ERELT
1:2016 road Intelligent Transport Systems (ITS). GNSS%Z{#EHT %154 . SORA v2.5 OSO#13~DH#EHE R F=OIZILHEES
Part 1: Definitions and system engineering NIGEWIENBHLMNTH D=0,
procedures for the establishment and
assessment of performance
ISO 16803- | Space - Use of GNSS-based positioning for |+ UASEMEXENEEERETHILETEGL D, MY —ERELT
2:2016 road Intelligent Transport Systems (ITS). GNSS%{#EHT 5154 . SORA v2.5 OSO#13~DEHE R T F=OIZIEHERS
Part 2: Assessment of basic performances of | NWAEWZEMNBELNTH B8,
GNSS-based positioning terminals

HFr: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
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HHMEHEDOXREG SR E ., €I aVFlIICCLOEETHT %,
CLE, A EHZHm-JEREMZANOIEETHY., T2t/ \— EHEE, —BUE. HEEHR
EDADTERINSD,

SR BRGIEEES e

C: Completely addresses the OSO/mitigation criterion, SC
Light-UAS requirement, or U-Space requirement assessed « UTOHAT. BEDEHDOESELFE
> & HOpen. Specific, CertifiedhTI1)—T

Pa: Partially addresses the OSO/mitigation criterion, SC Light-

C1.1 Completeness / coverage ) ) : BHRINLH
UAS requirement, or U-Space requirement assessed > MBI O/ N R MEAOSAILIZEEES (+
N/A: Does not address the OSO/mitigation criterion, SC Light- DY (%3720

UAS requirement, or U-space requirement assessed

A: Applicable as it is —

I: Intent of the requirement can be applied, provided some

. 4 s N s‘ f~
C1.2 Correctness specific (slight) adaptations are made MEENBLELZLD

T: To be Tailored, meaning that some parts have to be

- PAN oY DI oo S A BE
removed, adapted, or completed to make it applicable to UAS BB BVSHIRR, B . SERALELSLO

Pr: The standard is proportionate to the associated SAIL(S)
o HBOBRIL. SAILED LLAIBRRICK>TH

C1.3 Proportionality

No Pr: the standard is not proportionate to the associated N—h HBBOEEZRBRTIVLELNHD
SAIL(S)
C1.4 Interoperability Interoperable

o YILIIT - TI)r—a D EEETREIC
TEF—TUHEFRIBER—ADAP—TA
A(FTIr—30-Jay5305-408—Jx

N/A A X, AP) BMERAIN TS EET

(if applicable, for instance, when
exchanges of information between | Not interoperable
systems is necessary for technical
or operational purposes)

HFr: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % JTIZPWC{ERK
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C1l.1&CL2DMA . MDCLIXIFXCLADWNT A F /=TI avEx., EREl-MoCHEH(ZiE

&L TS (Recommended) EEE(T T 5,

C1.1 Completeness C1.3 Cl4
C1.2 Correctness o0
/ coverage Proportionality Interoperability

Completely addressed Applicable Proportionate
| Not proportionate | | Interoperable I
| Not interoperable, N/A I
Intent can be applied I i Proportionate |
| Not proportionate l | Interoperable |

| Not interoperable, N/A

| To be tailored |

Partially addressed | | Applicable | | Proportionate |
| Not proportionate | | Interoperable I
I Not interoperable, N/A |

Intent can be applied | | Proportionate I
i Not proportionate I | Interoperable I

| Not interoperable, N/A

| To be tailored |

N/A |

H{FT: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en, HEE~DET) 5 % TTIZPWCHERL

PwC

Recommended

| Not Recommended

Recommended

Not Recommended

Recommended

| Not Recommended

Recommended

Not Recommended
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3.2 SHEPHERDZ O

& O

DO MDFHEF R (RT v T 4: BlETLH)

BIADFREEIZER 9 AASTM#RHE F2908-18 (Standard Specification for Unmanned Aircraft Flight
Manual (UFM)) DIFE . TR TO I I MNCLINSCLADEEFFET-F1-8. Light-UAS.2620
RITI=2T7ILDEHITEE T S (Recommended) EFHEiSN TLNVS,

Recommended/
tolav | EH ELRliiPA% 3 ERTEEES a4 Not
recommended
All Light-UAS.2620 Flight Cl1l- Pa: The standard provides guidance for the development of | Recommended
sections Manual Completeness / coverage partially addresses the Flight Manuals for UAS operated in the "light" category.
requirement The standard as a whole is considered
The applicant needs to applicable/relevant taking into account that:
provide a Flight Manual - SC Light-UAS.2620(a) is addressed specifically by
containing the following sections 7.6 (Operating Limitations and Procedures),
information: 7.7 (Normal procedures) and 7.8 (Emergency
(a) operating limitations and procedures) that cover all required items.
procedures, for the intended (==")
operation;
(b) performance information; Cl1.2- I: The standard does not fully cover all items required and
(c) loading information; Correctness Intent of the requirement would need to be integrated to be recommended as a
(d) procedures and limitations can be applied w/ specific whole for the entire requirement. As an alternative it can
for transportation, (minor) adaptations be recommended only with reference to specific sub-
reconfiguration and storage; requirements.
(e) instrument marking and
placard information; and Cl1.3- Pr: The standard is considered proportionate as it provides
() any other information Proportionality proportionate to the a list of items to be included in the Flight Manual with
necessary for the safe targeted SAIL(s) some of them marked as "Optional" which allows the
operation of the UAS. applicability to different designs and levels of complexity
Cl4- Interoperable The list of items is not referred to a specific design/
Interoperability architecture and it is thus considered fully interoperable
"
HFr: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % JtlZPwC{ERK
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BIADFREEIZER 9 AASTM#RHE F2908-18 (Standard Specification for Unmanned Aircraft Flight
Manual (UFM)) D& . 923> 7 5MCL2IEHEE D EEZ H -S4 =8, Light-UAS.2380DE
128 & L%y (Not recommended) EEE SN TLNVS,

Recommended/
o av | Bl A Balif=ES aAVh-ER Not
recommended
Section Light-UAS.2380 Cli- Pa: Section 7.5 only covers Launch/recovery Not
7.5 Ancillary Equipment not Completeness / partially addresses the equipment (7.5.5) but no further ancillary recommended
General | permanently installed on coverage requirement equipment.
informat | the UA
ion and
System | Where the UA is intended
Descrip | to be used in combination Cl2- T: Addressed sections can be used and are
tion with ancillary equipment Correctness to be Tailored - certain applicable. Further guidance for other types of
not permanently installed parts are to be removed | launch/recovery equipment is required. Further
on the UA that is required / adapted / completed information are required, section only covers high-
for the safe operation of level content/topics without further details.
the UA:
Cl1.3-
(b) all necessary Proportionality
instructions, information
and limitations for the safe
and correct interface
between the UA and such
ancillary equipment needs Cl.4-—
to be provided in the Flight | Interoperability
Manual or a Ground
Handling Manual as
appropriate; and
HFr: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % JtlZPwC{ERK
PwC
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C1DEEMAERIZINZ . EASAN . C2OEEZHE DOV TIEERKDOFE DT I MT S,

C2lE. RRAMDED

FEBAEEARMED2DTEREIND,

Sl

A #ER

e

C2.1 Proven implementability /
maturity

Proven to be implementable/mature

Not proven to be implementable/mature

© LT OB ST
> REHZ&Y., REDOREAIREME A ERASL TLS A
> RHOBRMEAEEAL TS MO EREIZCAAIC
FOTI TITROHLNATLSH
> RFOEHHIEAME (—RXITEM) T TITHEA
ShTWLaHh

C2.2 Implementation agnostic

Implementation agnostic

Not implementation agnostic

- BRDEE. ZHOISR, ERRE., BEAMEHDE

ELE BROERAREDLDOTHENEHE

HFr: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % 7tlZPwCHERL
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3.3 SHEPHERDZ7 AL =/ ) ELfflifE B (£4k)

ST OEER . SC Light-UAS., SORA, U-space£{F T73% Nt 3> hRecommended &4
éjhvf:o

Recommended/ Not recommended®9<,a>ORNER

= Recommended&FHficsnf-to 3>

Not recommended& s f-to 3>

n= 698

HFT: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
https://www.easa.europa.eu/en/downloads/137974/en % JtlZPwC{ERK

PwC

30


https://www.easa.europa.eu/en/downloads/137974/en

3.3 SHEPHERDZ AP /D § 1§ 5 (SC Light-UASDIFE)

SC Light-UASDI54E . 26%hH Not recommended&EEflich, ZDERHILCL.2 Correctnessh79%

Zhadd,

Recommended/ Not recommended9<,a> DO AER

= Recommended&EF
fishf-to> 3y

Not recommendedé&
182 (74%) LR TiTFey gy fke AP V= D

n= 245

Not recommended ) EE{HIR K

5 (8%)

= C1.2 Correctness
C1.3 Proportionality
50 (79.3%) = C1.1 Completeness /

coverage

= C1.4 Interoperability

n= 63

HFT: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
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3.3 SHEPHERDZ AP /D E i §E R (SORADIH &)

SORAMIGE . 17%hHNot recommendedEERfist., FDIEHIEXCL.2 Correctnessh 65% % 585,

Recommended/ Not recommendedt%<3a>ORAER Not recommended @) §F{ii ¥

3 (6.5%)

= C1.2 Correctness

= Recommended&
FHfich=to 3
> C1.1 Completeness /

coverage
Not recommendedé&

227 (83.2%) sHfish =t 3y 30 (65.2%) = C1.3 Proportionality

= C1.4 Interoperability

n= 273 n=46

* 113 CL.3ECLAD VT NBFE=SAEL

HFT: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
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3.3 SHEPHERDZ AP /D & 1llifE R (U-spaceDIFE)

U-spaceDif & . 47%HNot recommended&EFfficth . ZDEHILCL.1 Completeness/coverage
M83%NZE L5,

Recommended/ Not recommendedt%<3a>ORAER Not recommended @) §F{ii ¥

= C1.1 Completeness /
coverage

= Recommendedé&
Hlish=toi 3

v C1.2 Correctness

Not recommended
EFHiSn=to 70 (83.3%) = C1.3 Proportionality
2=

96 (53.3%)

= C1.4 Interoperability

n= 180

HFT: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

SHEPHERDZ ALz M ZHLVT, ASTM F3298-19 (Standard Specification for Design,

Construction, and Verification of Lightweight Unmanned Aircraft Systems (UAS) ) [&. Light-

UAS.2102. 2135, 2235, 2250, 2305. 2340, 2375. 2400, 2415, 2430. 2510 CEO D IEH(ZxL
TNot recommended (FE &) EEFEL =

_ ) . S Not recommended (F&ES&)
SC Light-UASTRESH b B EH EMREEE A/ £
: L x ﬁﬁ'ﬁﬁ*ﬁ EDEHFEEZITT-
[ [ \l
Industry
Standard or
Airworthiness J Proposed/Final Actual
LoR LoR M Method A iated
SC LUAS Type 0so © ° Specification Degree of eans/Metho ssoclate
SAIL 111 SAIL IV | of compliance / actions
etc. proposed as Compliance
comments
Means of
. Compliance .
Light-UAS.2102 Approved Flight envelope and environmental sc a L L
conditions
Light-UAS.2135 Controllability, manoeuvrability and stability SC 4 L L
Light-UAS.2235 Structural strength and deformation SC 4 L L
Light-UAS.2250 Design and construction principles SC 4 L L
Light-UAS.2305 Landing gear systems SC 4 L L
Light-UAS.2340 Design and construction information SC 4 L L
Light-UAS.2375 Payload Accommodation SC 5 L M N/A
Light-UAS.2400 Lift/Thrust/Power systems installation 5@ 4 L L
Light-UAS 2415 Lift/Thrust/Power Calibration, Ratings and 5@ a L L
Operational Limitations
. . . . 4: L 4: L
Light-UAS.2430 Energy storage and distribution systems SC 4;5 5: L 5: M
5:L 10: M 5: M 10: M
Light-UAS.2510 Equi y 1 llati SC 5;10/12;19
ight-UAS.2510 Equipment, Systems and Installation / 12: M 19: L 12: M 19: M

PwC

* OSO #04 UAS developed to authority recognised design standards
OSO #05 UAS is designed considering system safety and reliability

OSO #12 The UAS is designed to manage the deterioration of external systems supporting UAS operations

OSO #19 Safe recovery from human error

H AR - https://www.easa.europa.eu/en/domains/civil-drones-rpas/specific-category-civil-drones/design-verification-report
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

ASTMER#& . SAIL HIDORITEHELTIZBRE THALEFTMINTLNS,
SAILHDRITIZEWVWTIE. AR TEEDHRTEIIFTELEDODNS, FENZ YU ET (PWCHE)

EHTCORRAEMRERZHLLT SH.
UASHZDEFHEWRAIL. BET5HH.
REITIRITAHAFEREZRALTLETNIEES
LY,
bE
RITTARO—TIE, TAPTHI- LAILTE
FEENfMoCIZHAEHINED ., BEILIND
MELNELY, MoClE., UADERET R UERIC
BWARAINZIUARO—TEREL. ERITHREE
BRURITERREICH TSR R E X IEHIE
REREFZFOHEMERFD L SGEET G —
DUEETHHIRDRELZERT D,
RIBFHICIE R, AN, BKEEDRREHA.
HIRFO LS AT LD EBEE I T AT EEME
DHAINBEREZEDH S,

5.1.3 Each of the following requirements shall be
met at the most critical weight and CG
configuration.

5.1.4 Unless otherwise specified, the speed
range from stall to VDF or the maximum
allowable speed for the configuration being
investigated shall be considered.

5.1.4.1 VDF shall be less than or equal to VD.
5.1.4.2 If VDF chosen is less than VD, VNE shall
be less than or equal to 0.9 VDF and greater
than or equal to 1.1 VC.

5.1.5 The following tolerances are acceptable
during flight testing:

Weight +5 %, —10 %

Weight, when critical +5 %, —1 %

CG =7 % of total travel

; ; SHEPHERDZOYxHk

L|ght-UAS.2102 Approve;q Flight envelope SAIL ASTMIBHE DLt HS 32

and environmental conditions STl e it R SRR

(a) REEEE. EMICERTAIEMRITHEEIC | SAILL 5.1 Proof of Compliance C1.3- non-Pr: 91 35.1TlE.
DWWT,BE., RIT. LROTAO—-T |11l 5.1.1 Each applicant who claims compliance to | Proportionality | not RITTOANO—TD
ERETIHELDHD, RITTOAO—T this specification shall be able to show proportionate | LRZF{EYHT Lt
DREIF. ERITHEORL ARG EML compliance with the applicable requirements of to the RRITEEDEE
EEBLIEITNIEGESA, this specification. targeted ([CBE9 HEFHN B

(b) ShEDIoAO—TEEET DIEIZIL. 5.1.2 The applicant shall determine and SAIL MNEICEE&ESN T
EMAFAISNIREFHEZERT D document in the aircraft flight manual WA RESIT
ENHb, appropriate operating limitations and other WAHEH(. SAIL

(c) UASOERMNHEBENTULVRNVEXRIEIC information necessary for safe operation of the NORITTHERASH
DWTIK EYLERGIRICEY, £DE system. BHEEERLE:

UASIZESTIRBE
TH5,

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

ASTMFIRIEDAZE(L. SAIL HIORITEH/LELTITBRENH S LT MIN TS,
7.8[2 DLWl IR EM ZDH BT =D shallDZEENANDE, 7.111ZDUL Tk, EMNIEXFR
HEBEEHAZEEZHUETEIFEADEERNMBELEDONS, FENZUBEFT (PWCHETE),

: i SHEPHERDZ B /K
guszmeIs s srmsomstrva L
EaliE- %3 Bl =L FHEE A
(@) UAIL. RITZoAO—TIZHWT, Flf#l SAIL | 7.8 Loads and Dynamics: C1.2- T: COEHFEFRMEREMIC
AIRETHY . BMAIBETHITNIEAST . | lI~IV | 7.8.3 Stability: Correctness | to be KYUHR—bEINEMN, &
F- . BRARITIVUAD—TIZHELNT. Y 7.8.3.1 The UA shall be designed to be Tailored - EEHEHEELERTE
E—FIIL—IZFRIGEBTOEEDZY longitudinally, directionally, and laterally certain parts | 57=&. BHIRE M (T
BT HIELL FIHTTRETH Y L 124 positively statically able for all weight and are to be ATIEAELY,
AIBE TN IEAR SR CG* positions in the operational flight removed /
(1) BEIENERSNDILETOEHEHEIC envelope. adapted /
BT, completed
(2) BRYBAZEL L TORITERICES : : : T
T 7.11 Fixed-Wing Design: C1.2- T BEOEMMGTERENEL
(3) RATHIEOHEH BN -BHLRT L 7.11.1 Loads and Dynamics: Correctness | to be HEEDIAILtE—T
OHEO LM HBES 7.11.1.1 The UA shall be designed so that the Tailored - ENEDATREMEICINZ T,
(4) A T4¥2L—a  EEE UA will remain controllable and predictable or certain parts | UADEXET A 3F s 1l ]
(b) EBSNIRITTOAOD—TIZENT, capable of performing a safe recovery are to be ERRASFEELLZN (T
UAIZ. BERXIEATHEFE. HB00 maneuver in the event of asymmetric removed/ | %EhHb. HYRFELY) KD
ZZDEHDEASHEIZLY . FEL deployment of any single, normal control adapted / [T oD FREMELE R
REMEREIFNIEESAL, surface as well as high-lift/drag devices completed | ENERNETHS,
(trailing edge flaps, leading edge flaps or slats,
spoilers, falperons, and the like).

* CG: center of gravity

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

SAIL U, IVLRJILDORATIZIETEELHERETEIT RO SN TULVELV =8 . ASTMERIEIXSAIL NI, IVD
RATICIXBE|ITHSEFFIIN TS,

EBMEW FRWEERIBITNIEESR
LYo

() @RUD)IH>EZE. ERREDEE
EEBLETNIEESL,

16.8,2 Airframe

: SHEPHERDZ B /K
Iagg'tr-rl:;isdﬁz% Structural strength and SAIL ASTMIEAE D%k 24 a5 - . - -
AT Bk ElEEES &1 it 22 EH

(a) BEX. BRASNDIZRLBENEIZSN |SAIL | 9.5.1 Symmetrical wing loads C1.3- non-Pr: FLANJLDSAILT T
BIEERIT A=+ 5HEI—22% |~V | 9.5.2 Gust load factors Proportionality | not r—3av Tl BE2H
1O T. RITTOAO—T D LR THIAL 9.5.4 Rolling conditions proportionate | FHEFHEDERNLZT
BWSEERILITNIRESIE, 9.5.5 Yawing conditions to the targeted | £5&EBHn b,

(b) MITTUAO—TDOLET. BENRSE 9.5.6 Control surface loads SAIL

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

ASTMRE CEERIN S ERFFORITIR THE CHIEIFEX(X. Light-UAS.2250 TR OHEHLVL
BE|ITHAHETMINTLNS,

ERAOREMHICE
BELEBERITT
BERRMDERETDEE
HOBEEHEHRE
ShiziThiEigs

20N,

(©)

its subsystems are operating correctly.

7.2.2 Installation:

7.2.2.1 Each item of equipment, each system, and each installation:

(1) When performing its intended function, shall not adversely affect the response, operation,
or accuracy of any equipment essential to safe operation;

(2) Shall be designed to minimize hazards to the safe operation of the UA in the event of a
probable malfunction or failure.

NOTE 1—‘Probable” above refers to malfunctions that have a reasonable likelihood of

occurring, or can be envisioned to occur.

7.2.2.2 If a single failure of an UA system could result in the loss of control of the UA trajectory:

(1) The probability of such a failure under all expected operating conditions shall be extremely
remote, or

(2) There shall be a means of initiating flight-termination in the event of such a failure, or

(3) There shall be an alternate means of regaining control.

Light-UAS.2250 SHEPHERDZOY x4k
Efi?:;;?gn SAIL | ASTMIRHEDHL s ay T ]
.y MR | FEMERER | STEMEIERS

principles

(a) HEBMRIETE> |SAIL | 7.2 Equipment, Systems, and Installation C1.3- non-Pr: o BT IESAIL
JUDEKETE, UA | llI~IV | 7.2.1 General Function: . ' . Proportion | not N~IVDOE
NDFHEEINBER 7.2.1.1 Each item of.equlpment, each system, and each installation s.haII be designed and ality proportion Iz EeEIL
SEITELTULV con;tructed SO t.hat, it does not adversgly affect the response, operation, or accuracy of any ate to the TWBER
FhIEAE S equipment required for the safe operation of the UAS. targeted bnd
spet=_ g4 - 7.2.1.2 Each item of installed equipment in a UA shall: AlL « AL °

(b) 'f“ 7 . - H (1) Be of akind and design appropriate to its intended function; S M
““21337“2/_7'_} (2) Be labelled as to its identification, function, or operating limitations, or any applicable 73;2-%!& 5
DM, TDRET combination of these factors, if appropriate. Small items that preclude readable labels [EREES
0. RUE should be easily identified via a schematic/installation drawing which depicts the item via BELTWLS
Ry (RSY > Y 30N an illustrated diagram and parts list; M.scC
IRRZEYIZEE (3) Be installed according to limitations specified for that equipment; and Light-UAS
AL T AT YA (4) Function properly, and as designed, when installed. DERER
LY, 7.2.1.3 There shall be a means to assure that, prior to taxi and takeoff or launch, the UAS and ZTW3,
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ASTMIRE TR SIND. F=F L ERITRIIMM DML EE T I D H D EH THORIT
[ZERE SN DHERETRZEIL, Light-UAS.2250 TR OHHEH LVELBREITH L EEE TSN TS,

i

(b)

(©)

NIEHESRL,
RETT AR, B M
XF7ET)DWE
. ZDE&RET LD
BE. RUERSh
SMFERUVIREE
WY EELETF
nIEEsH0,
EROREMICE

BLEEERITT
%‘nﬁﬂﬂo)ugn-l-o)n*
HOBEESHEMNRE
SNEIFNIEESA
L\O

ground, and other aircraft. Such features could include:

A2.2.1.1 Avoiding concentrated mass, that is.

(1) Distributing batteries into multiple packs rather than a single pack,

(2) Using a higher number of smaller motors, rather than a low number
of larger motors,

(3) Using materials that have a low modulus of elasticity, greater
frangibility, and other properties to reduce concentration and
transfer of energy, instead of using dense, rigid structural materials.

A2.2.1.2 Providing absorption of energy and lower

transfer/concentration of energy upon impact, that is.

(1) Avoiding sharp, pointed structures, and designs that concentrate
impact energy over a small area

(2) Using frangibility and structural flexure as a means to absorb impact
energy transfer and concentration upon impact.

(3) Providing housings, guards, or enclosures for payloads that spread
impact energy and reduce transfer/concentration of impact energy
to a person or object.

A2.2.1.3 Providing shrouds and protective mechanism for rotating parts.

Light-UAS.2250 SHEPHERDZOY x/k

Design and SAIL |ASTMRREDEZEZEII a3y

construction principles il B 22 BEEEEES ST ZE

(a) BEMXIET7E> |SAIL | A2. Additional Requirements for UAS intended for expanded operations | C1.1 - N/A: does not | {2t Sh -85
TUYDEREHE.UA | llI~IV | A2.2.1 The UAS design, if intended for operation over people or in Completeness / |address the | ZE#(&, )XY
DFERINDER airspace where it may encounter other aircraft, shall have design coverage requirement | DRATICITBEE
SHITELTLET features that help mitigate the potential risk to people or property on the THhd

PwC
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ASTMIRIRIE. S T4 X7 DIRELEFHIETT 5FEEKOH TSR TLight-UAS.2305&6 L TEHA
EEZBNSH, Light-UAS.2305NEHICET HEABMN B YLV =6, FEE EFHIiS TS,

; ; SHEPHERDZ O zHk
Is_;lgsi:é-rl:SAS.ZS% Landing gear SAIL ASTMIEME DE% 44335 - . - -
R fiE T filifE R R e AUk
(@) ZTAVTFTIARTLIE, | SAIL | 7.10.5 Landing Gear C1.1- Pa: 7.10.5.31%, BfRTEL | MRICHE-LGEHZIRE
BHINTWSEE. LT | lI~VI |7.10.5.1 The landing gear, if | Completeness/ | partially WMEEDORTOBHEN | 95711 T. Light-
DEIIEERET SN TLVET any, shall be designed and | coverage addresses the |[CERLTULSAY 1D |UAS.2305TERESITLY
NITAEBELY: constructed to requirement | E22avITEMERD | HIEEMET-TMoCE iR
(1) i ETOERF. UA accommodate landing loads HAHDITTIHELY, LAELV=8, RSN,
[CRELI-YR—k& without damage to the _
FlEZERE TSI, structure. This does not cl2- A -
(2) BESNAVATLD apply to frangible Correctness Applicable as
HERVERIREZ components. itis
BRI DL,
(b) UAIZEREREDBETRIL 7.10.5.2 Frangible landing | C1.3 - Pr: * Light-UAS.2305T I3,
AP TED LS gear, if any, shall be Proportionality | proportionate SUTAVT - XT DK
HEh TSRS designed and constructed to to the targeted | DR TDRREIEE
Ly accommodate landing loads SAIL(s) BTN TNV,
(c) FHGEEREE. UADE without unintended damage y Wﬁ‘i’ﬁfﬁ“—'%ibh
BERVATLIZEEGEE to the structure. S0, RIS E ST
TIEELT . FhABEE Y LLUASDEffE
nizTh £, BRXIKE 7.10.5.3 If the landing gear BIRICSEFTLDOTIE
MG ERICDEM B ATEE is retractable and its status BLOT, BFILLE
HNH5, cannot be confirmed visually, AbNb,
there should be a means to Cl.4- N/A
dete_rmme the state of Interoperability
landing gear.

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk 40
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ASTMERIEIX. RBRFz VI ACDIERIZER LTINS R TCL1~CL3NEEFH LTS,
LAL. FzvHIYRMIBIRIZTET . FOERICOVTIZHEEASOVRETHA-H . TS L

i TS,

checklists to provide more detailed
information about the various
previously mentioned procedures.

14.2.8.3 All specializations and
limitations shall be those
determined from the preceding
relative design criteria.

Interoperability

: : SHEPHERDZ O x4/ k
consimcton miomatan | SAIL | ASTMROBSEsYEY :
FEEE EREEES T X2 e aAVE
BMEEIL. LTORGTRUEEIZ | SAIL | 14.2.8 Normal Procedures and C1.1- Pa: FEBICERMLANILT |« EELAILDER
BT HIRHRETEDILELHD: lI~VI | Checklists Completeness | partially FyI)ARDES THY. BEMHETR
(@) UAD R £ EMIZHEEM I / coverage addresses the | [Z®FELTLVS, TIATIESEIZR
fE. ?llﬁﬁlﬂiﬁv 14.2.8.1 This section should begin requirement BELY,
(b) EHBRERRRUVTIH—F; with a list of the airspeeds for _ o R LAY (W
() VAOZR&EMICHETEME normal operations. Cl2- I cel= Eihé,?lf FryIURRE, R
4 Correctness Inteqt of the ’J'JZI:Ii, —ﬁxﬂf]k oIz ERT B
(d) BEML RS BRERILT 14.2.8.2 The section shall include requirement | HAGLOTIIGL | - g —zeipre
O DHREXIFERDIET, several checklists that may can be applied %(i’({@]f&baét&’)s HY. —HREIIZIEE
include preflight inspection, before wi/ specific %(?EF?'M%EEE‘:M ATEhunhstlhn
starting procedures, starting (mmor). LVl LY,
engine, before taxiing, taxiing, adaptations
before takeoff, climb, cruise, C1.3- Pr: _
descent, before landing, balked Proportionality | proportionate
landing, after landing, and post to the targeted
flight procedures. An Amplified SAIL(s)
Procedures area follows the
Cl4- N/A —

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 AR D FTMFER (ASTM F3298-19DIFE)
ASTMIEHE TSN DB EF L. UASORITLAENN—LTLEhIFTIEEL, T—2U2 5D

HHECHROTFIVIICIEIERDGEN =0 EHLELTIEIF BT HEF M TIND,

Y B-ODIREXIE
EROET.

systems shall be verified.

X9.4 Flight Controls Check —All flight controls shall be
checked for smooth and proper function and proper
maximum deflections. The safe operating range of C2 link(s)
shall be verified in accordance with Specification F3002.
X9.5 Propulsion System Check —Propulsion system checks
and procedures shall be performed, as applicable to the
design, to verify:

X9.6 Placards Check —The UAS shall be checked to verify
that all placards and switch markings are in place, as
applicable.

X9.7 Preflight Inspection —The following shall be verified:
X9.8 Taxi Test —After completion of the ground check, a taxi
test, if appropriate, shall be conducted to verify as applicable:

; ; SHEPHERDZOY Yk

Light-UAS.2340 Design and | o | AsTMIB#E DB 255 3>

construction information SR S ik R STH

BEEHEX. LTOHRETRY  |SAIL | X9. Acceptable Methods for Verification by Inspection C1.2- T: to be s FTyVIEIEEITEEM

EEICET5EHREEDHSD | II~VI | X9.1 Ground Check —Before flight-testing, the manufacturer | Correctness | Tailored - 21T bH, UASD

WELHD: shall conduct a thorough ground inspection of each UAS certain parts ERADITRTOHEIE

() UVADRLEMICHETR produced to verify at least the following: are to be #HhI—LTWBhit
EMHIR. FIBRUE X9.2 Weight and Balance —Empty weight and proper center removed / TlFEWERHND,
w; of gravity location has been calculated or measured and adapted / c BIRIE. T—RIY

(b) FHHERTRUVTIH— verified to be within limits, or can be verified based on quality completed DiEfmEtRElEREL
~; control procedures where aircraft of like type design and THY. RITHIEIER

(c) UVADRLEMICHEL configuration are being manufactured. EAD-H#H, T—FFE
EBNEHR; X9.3 System Check —The proper function of all switches and . REE-FOEL

(d) MG RLEMZR circuits, instrumentation, brakes, and any other appropriate Wb AHREDF Y

JIZBFE-TLNS,

c¥}53—DDEEL AL,
BISALDHEIIZT AR
SNEREREKHE
(NS a—kgE)T
%650
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ASTMERIB I, TERESN-#EEI @Y THAZEITEY I EET AT &1L =—BRIZRER R 2 &
EF5-6. BEHELELTITIRRTHEEE M TLNS,

: SHEPHERDZ O zHk
sz o e |
AT Bk aTH#ER & it 25 E
(@) UAOREXINERIZRAO—K |SAIL |7.1 General: C1.2- T: to be Tailored - | —A&HIZREREt D AIE
FHREXITRAETHODHE. | lI~VI | 7.1.1 All system components required for the Correctness certain parts are | DAHERY LIFTHY.,
RURAMO—FDEEHLREDT- safe operation of the UA shall be designed and to be removed/ | RAO—FDHRE~
HDIREF. LTDLIITERES constructed to: adapted / INARIZ B9 584
T IEESELN: completed EIREILERY LE(FT
(1) BEDERIZHELT, UAX 7.1.1.1 Be appropriate to their intended function, LVELY,
FE=FBICXNTSERER and
INRIZT BT &S 7.1.1.2 Function properly when installed.
(2) EERYMDIGE .. FSBDEEIC
FEZFITRHLTEWNWIRYE 7.1.2 The UAS shall be designed and
Lf-nEGNTE, constructed to minimize the likelihood of fire,
(b) BEEE L, RAO—REFERALLR explosion, or fie release of hazardous chemicals. [e1.2.- T:to be Tailored - | — ML ORE
LRERICKHELHIR. FIE. 5 ; a 9 ’ Correctness certain parts are | DAZEEY LIFTHY.

TERMITIVDELDHS.

combination thereof, in flight or in the event of a
crash, hard landing, or ground handling mishap.
This includes, but is not limited to: containing the
fire if the UA crashes; use of flame resistant
materials; and protection against battery induced
fires.

to be removed /
adapted /
completed

HIR. FIE. FERIE
Y EIFTLEL,

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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ASTMIRE I, IRITTIORO—TTERTALIZRETSNDZ L1V -— BRI EER ICEEFE ST
. BHELTIIRR T HEETMSNTLNS,

(©)

(d)

(e)

(f)

BIZE2T. HAWNILV AT LRXIFAVR—R D HFRS

NOUEHTHAEDIBRIZE > TSN IBELH D,

it 22 14 B #ELight-UAS.2500 % U'Light-UAS.25101Z > T,

BH-#EN-FHFHERTLERGH-EH-BHIRT

LDHREICFREESOCHENEL-IGEDRERMEEFSTML.

BRI IDENDHD,

BN BN RTLOEEIL. EYMOBRICMAT,

UADRREESN TWS F RSN ERFHRUVRESHE

ZEICANGZITNIXESEEL,

BN BN RTLOFREIX. ULTEEELLZITAE

AV A A

(1) FPHSNDERRUVREEGHEYDDODBRESD);

(2) thDEAMZEED RS RV Z O EEICK T HEEER &
D+REIIVT IR,

Q@ MEERIIHTIEREST . EMPICEIYSSER.

BAHN- NIRRT LEVALDBEDRETELLN S

TI—RAD=HITHELZLETOIETR. [FHREUHIRLFIA

AlRETHAH L,

conform to the installation
instructions.

SHEPHERDZ B /K
Light-UAS.2400 Lift/Thrust/Power systems installation SAIL |ASTMRREDEZE LI 3
EaliE- %3 Ealit =t il 22 E
BH-#EN-FHORATLOFREIZK . BH-HEN-FHFEEIZT |SAIL | 7.9.1 Installation C1.2- T: to be — G EREEGHDOH
WET HEN-EN- BN AT LOFIHOCLTEMRIZEEEZEX | III~IV |7.9.1.1 The propulsion Correctness | Tailored - MNEREBShTLS;
BHUAD BB D EEND, system shall be designed to certain parts | Light-UAS.2400(MoC
(@) BH-HEHN- NIRRT LEFEDEESAIL. Subpart C. D. operate throughout the flight are to be ELTERATAICE., &
FOERASNDMZEHEELEICR > T BBE. RESNT envelope. removed / YZLDIFIREEEN W
WEIFRIRIE SR, 7.9.1.2 The propulsion adapted / ETHb,
(b) BEMHEE. RER. RIS =0, RITENCDHMEAED system shall be designed to completed

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 {ERIRIE D LML R (ASTM F3298-19MIBA)
ASTMIR#E (. SAILV. . VILRILOGEI RV DRITEHIZFERT HICIIEIENT BT HEF SN T

AV
SHEPHERDZ B /K
Light-UAS.2400 Lift/Thrust/Power systems installation SAIL |ASTMRREDEZE LI 3
B3 Ealit =t il 22 E
BH-#EN-FHORATLOFREIZK . BH-HEN-FHFEEIZT |SAIL | 7.9.1 Installation C1.2- T: to be &) R DRITDMoC
WET BN N BARATLOHEHCLREMICHEESZX V~VI | 7.9.3 EPU Wiring Correctness | Tailored - ELTERATAICE., &
BHUAD BB D EEND, 7.9.4 Fuel and Oil System certain parts | YZLDEENMLETH
(@) BH-HEHN- NIRRT LEFEDEESAIL. Subpart C. D. 7.9.6 Propulsion System are to be %,
FOERASNDMZEHEELEICR > T BBE. RESNT Instruments removed /
WEIFRIRIE SR, 7.12.3 Engine Torque adapted /
(b) BEMHEE. RER. RIS =0, RITENCDHMEAED 7.12.4 Vertical Lift Propellers completed

(©)

(d)

(e)

(f)

BIZE2T. HAWNILV AT LRXIFAVR—R D HFRS

NOUEHTHAEDIBRIZE > TSN IBELH D,

it 22 14 B #ELight-UAS.2500 % U'Light-UAS.25101Z > T,

BH-#EN-FHFHERTLERGH-EH-BHIRT

LDHREICFREESOCHENEL-IGEDRERMEEFSTML.

BRI IDENDHD,

BN BN RTLOEEIL. EYMOBRICMAT,

UADRREESN TWS F RSN ERFHRUVRESHE

ZEICANGZITNIXESEEL,

BN BN RTLOFREIX. ULTEEELLZITAE

AV A A

(1) FPHSNDERRUVREEGHEYDDODBRESD);

(2) thDEAMZEED RS RV Z O EEICK T HEEER &
D+REIIVT IR,

Q@ MEERIIHTIEREST . EMPICEIYSSER.

BAHN- NIRRT LEVALDBEDRETELLN S

TI—RAD=HITHELZLETOIETR. [FHREUHIRLFIA

AlRETHAH L,

7.12.5 Rotor Spin-Up and
Brake Systems

7.12.6 Powerplant and
Rotor/Vertical Lift System
Compatibility

16.3 Propulsion System

HiFf: SHEPHERD D2.1-D3.1 — Identification of satisfactory industry standards and justification for not acceptable industry standards. [ASTM F3298-19] Assessment% Jt|ZPWC{Efk
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3.4 {E 31 D ELM#E R (ASTM F3298-19D1ES)
ASTMIEHE [ — BB SRR CEE BT, BHELTIERET B fiEN TN,

$1E A FIRR

BEREIS N - HEh - . RKER
Bh-HAh-HHh. RUBREFED
L—T7429
RAXEFRB N -HEH-FAL—
T4 LIS D B K A MR e b5 R

event of propulsion system failure:

(1) The aircraft remains capable of controlled flight, or (2) The
descent flight path can be controlled from the control system, or
(3) The system defaults to a safe automated recovery
procedure.

Light-UAS 2415 Lift/Thrust/Power SHEPHERDZ O x4/ k
Calibration, Ratings and SAIL |ASTMR#EDZEEI Y
Operational Limitations B aip- % BREEES Rz
(@) BEBH-HHN-BIHLRATLIE, | SAIL | 16.3 Propulsion System: C1.2- T: to be c ZDYTEY
ZTOHAFEEREIL T SH1=8HIZ | 1I~VI |16.3.1 The engine(s) thrust shall be verified by either the Correctness | Tailored - TavlE. sc
DELGREFRREZTHETNE manufacturer’s published thrust to RPM numbers or by actual certain parts | Light-
YA AN measurements. are to be UAS.2415 (a)
(b) TJZH-HEHN-BHALRTLIF R 16.3.2 The fuel and oil systems shall be shown capable of removed / RUDL)DEH
DFEOEHEEEL, BR supplying adequate grade fuel and oil to the propulsion system adapted / [TR-THEE
ENDETORITEHEICENT, throughout the entire flight envelope at the required rate and completed D RT L (R
ZTOHEAT. ERSNDiEH- pressure specified by the propulsion system supplier if those IOV ER
HH-BhERESEETNER specifications are available. HIE YL
B, 16.3.3 The propulsion system should be shown capable of A RG—RER
(c) L—T1 T LERLDHIBRIL. minimal failure for reasons other than insufficient fuel or HARSA%
EROZEMEDE=HITBELE electrical power. RHY 5,
DELTHRESNDILENHD, 16.3.4 The propulsion system shall be shown to support normal . LAL.SC
operations throughout the anticipated lifecycle of the system. Light-UAS
JEED:MOC (. UA ODRETEMIC 16.3.5 For UA with multiple propulsion systems, the applicant 2415 () RV
WHELGERRVEMGIRELNICZD shall determine the minimum number of operational propulsion BAET HEMR
thDIEHRERET S: systems required to maintain controlled flight through analysis LY EEMIC
- VDRATLRUZTOEEYIORT or demonstration. TSI,
LOREIEREHRT A0 16.3.5.1 For UA with multiple propulsion systems, the UAS SolEHEEN
ERITLOMLEDHLFHRES shall be shown to perform one of the following actions in the WETHD,

PwC
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ASTMIR#& THE I S safety-critical’ &LV AAEEAEASAD AR B TIXERIN TULVELV=HERZE
NILELFTHISN TLNS,

BEEGEXIHED A
HHBEIC ERME. AT
BEEOH AL RAI R
ETERLAGVCE, RITEEY
ELIBETIEEHEEL
P RTLIZEIEESZNIE
W BRI DL
(2) BED:EEh, RLIHEEREE.
EA. RIFZDOMDEHESNI/A
SA—REHETDHIE;
(3) BEDEIED XIS ED AT fat
MNHDIEEIZ, BIRAIREEERLE
T 5-ODHREFEILHEF
BERItTEE
(4) BEREBEXEZOERBREOM
LTORYEKL. BREXIZER
B, RE. XIROBEORKRER /I
95,

1)

to be designated as safety-critical, a nonconforming pack may be used
in that part of the system, but a reasonable level of diligence shall be
exercised to mitigate the risks associated with a catastrophic failure of
that battery.

(2) Mating Connectors—The system designer shall follow the provisions
of F3005 Standard Specification for Batteries for Use in Small
Unmanned Aircraft Systems in selecting mating connectors for safety-
critical battery packs. The system designer shall ensure that the means
employed to prevent separation of the battery connector during normal
operations is adequately suitable to withstand vibration and other
expected conditions. Connectors shall include some means of
preventing polarity reversal.

(3) Operating Environment—Any battery chosen (or designed) for the
UAS shall be of sufficient design and construction such that it can be
expected to remain within safe operational and performance limits
during the most adverse temperature and vibration conditions in which
the system is designed to operate. The UA itself shall include any
system design features necessary to maintain the battery within those
limits.

Light-UAS.2430 Energy storage PRI SHEPHERDZAYx ok
and distribution systems SAIL | ASTMAREDZ AT aY = : _ -
g S | SHERR  FEES
(@ BYRATLAIE SAIL |7.9.5 Energy Storage Devices C1.2 - T: to be « F3005M%/NEIUAS
(1) YHR—PEINDBIRTLDRELH | |||~V]| | 7.9.5.1 The UA shall be designed with a redundant ESD system with Correctness | Tailored - ZERELTLNAD
HREATER T A1=0(, B4 sufficient stored power that the minimal configuration of the ESD packs . —
I—UV%EH-T. WEGFEHME could safely fly the UA to a safe landing area. Cert?'nbparts :Sz)?kb%s’g:’lciﬁ) %C
DHIEFEDHENTRIILE—F 7.9.5.2 The system should be arranged so that multiple batteries are to be gs C DO
BT AL operate together and includes redundant wiring. removed / &"éﬁlﬁ(‘ﬂi~ xET
2) ERYIL—MUAER (RIS 7.9.5.3 Batteries: _ adapted / HRB/ELTE
BT EL BEE—RET (1) Designating Level of Conformance—The system designer shall completed HTE3,
FL—RE—RRUBIRLE— determine which battery packs in the system are to be designated as . LHL. safety-
CEE T IR E LA ERY safety-critical. If catastrophic failure of a pack in any part of the UAS can criticale LS FHEE
)L—(‘?Eﬁi?'éiz reasonably be expected to jeopardize safety, the designer shall bﬁﬁﬂﬁﬁl—*igh
g PN R = —ins designate that battery pack as safety-critical. A battery designated as =
(b) %‘%*%KXTL‘@‘ u-'fa)ftjl“ﬁ” safety-critical must fully conform to F3005 Standard Specification for TG,
St FESNEINIEELEL: Batteries for Use in Small Unmanned Aircraft Systems. If a battery is not flight-critical

(3.1.21TEESN
TWAELSIZ. “A
—HEL-IEE.
UAD FIEIZ RS H
UADNR2LERITE
MG TELRDLY
AT L) [E. EASA
SCTIEEZERINT
BT .0ty
3v&EMoCELT
ERTBAE.
EASADHENDE
KEDFEEBAREIC
BEE T T HHEM
H5
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

ASTMIBEBR TR SN B E# (L. Light-UAS.2510 TR O I EH LY EBE|ITH L LTSN TLNS,

Light UAS 2510 SAIL VEUVIDMoCIE. FefTEE L1 O HIEFaERERDE A 5. R8I (EU)
2019/947DEILEIZH T AAMCIZE > THESNHDRE BIZLD—EMEH>THHEIN S,

g sl SHEPHERDZ B /K
Light-UAS.2510 Equipment, Systems and Installation SAIL QS’;;M*’?'*%@Mé . : . -
37 A FEEMR SHMEEm
(a) CS-Light UAS.2500 THESNI-MHERPI AT Al BRI, FDLRTLEOBEREZEREL | SAIL |7.2.2.2Ifasingle C1.1- N/A: does Dty ay
kT UWFOESISEE BEShETIEEELLY: lll~IV | failure of an UA | Completene | not address | I&., /\'—F
() BESNBMEARELBE DBBRIASTIMESATINSZE cvstor could  lear . ORIMES
(2) WHVEBE—BEIC L > THIERMW MR ENECRNIENEEMICFETESLIL Y . . e x# .
(3) SAIL 5% IV DIBE . NF—RITDBABESLHER 2 Z DA S HEERE, B, GBS resultin the loss | coverage | requirement | BRE)EEED
FERAFIATETHIIE, of control of the NIBEHEE
(b) LightUAS.2500TH/\—EN TULVRL VSR OL R T ADBIEIZE>TEIERISN AN $H 5/ UA trajectory: Z5ELDTH
H—RIE, FDRICHIZNZFHIEESEN, (1) The probability Y. (a) (3)I
sEEE : 5L 0N
1. TEZY183 (probable) JEWSFIEEIL. EHMARR. THhL HHREDLLRT L/ BRSO of such a failure f’ti‘:} LT
IZ1E L EFEZSHEFRIEN S (Anticipated to occur one or more times during the entire under f"‘” expected &blo
system/operational life of an item) IEWVSEKTEET HHELNH D operating
2.8E JEVS AL BRAREIEROEEICEELZRIIL. TADERLI:EEYITHEELEES &5% conditions shall
ERELTERTIBENHD (CHIFEOREALBEROTANEENSD), TS—FHEDOEE be extremely
LRI N BB, MBERHGENE, BRI RIS ANE SR I, Shd DRSS H remote. or
LEERDRRANTSOTARIZH S TRETSN I EERTIENTENL BEMSBRAShZEDLHS 2 Th ’ hall b
3 TAF—RIEWNS AL, BARL. R, XITERNAEECEET SHERESL CERT S0E (2) There shall be
rHd a means of
4. Light-UAS.2510 (F'JX7) DMOCIE., # HEASAIZE>TERIND initiating flight-
5. (a)2l&. EASA AMCDOSO 10/12 R UGMMN SERiE SN =D THY . TNOBEMRITIADEFYD termination in the
EZCRTS HBA . UASX BT ORATEXIET BIMIS AT LD E— MBI E>TREFRARE event of such a
LBWIENESEMNIZTFRINDS, failure. or
(a) Light-UAS.2500 CTRESNIEBRUSRT AL, BRI, FHOIRTLEOBEIZSNT, UL |SAIL | (3) There shallbe |C1.2 - T: to be B ErER
TO&SIEHEEAN, FESHGTRELELEL V~VI |an alternate Correctness | Tailored - | & &7 5hH
(1) TNEFN OB HEIRE L, BHTREIVIZK, BE—0BENSELDI LI means of certain parts | A ASTREA
2) TRNENORRAHIEREL ., B TRIYIZ(W ns P =
(B) TNTNDEKXRLGHEIREL. EZRTHAHZLE regaining control. are to be
(b) Light-UAS.2505% U'Light-UAS 2510 TH/A—& N TLVELVESE B U R T LD ENEIL. UASHIERS removed /
i SNTWSEERVREBRAEZEL TN\ —FE5IFRILTIEESELY, adapted /
ERD completed
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3.4 {E R D FFEFE R (ASTM F3298-19DIHE)

ASTMIBEBR TR SN B E# (L. Light-UAS.2510 TR O I EH LY EBE|ITH L LTSN TLNS,

=24, | SHEPHERDZOU TSk
Light-UAS.2510 Equipment, Systems and Installation SAIL QS;:M;’?%@E%é . . .
e SMEERE | FHMERR Eipiil=s
(@) CS Light-UAS.2500 THESN #2350 X T AL, @RI, F-DL AT LED |SAIL | 10.1.3 The C1.1- N/A: does —ntvay
FEHZEEELIZLET. UTOKSITEE . RESNGETNILESELN: lI~IV | probability of loss | Completene | not address | I&. /\t¥f'—F
(1) BESNSIBENFEELIZSZEDOBRENR/MESN TSI E of control of UA  |ss/ the Dw/IMEE
(2) LWAVESBE—BEIC K> THEBM G ERENELLGOIENEEMIZFEAT trajectory caused | coverage requirement | aRRIZEEREE D
EFHIL by control station WMIBEHEHE
(3) SAIL BY IV DIFE . NF—FIZDENBLSLHERIZZDHAEHLEERE. handovers: AZBLDTH
2L, EHILIFEMNMATRETHII L, Y. (@) (3)I<
(b) Light-UAS.2500TH/NA—ENTULVELVERS 0L X T LADRIEICE-TIERIEI S (3L TLY
AIREE D HH/N\Y—F &, Z/DRITHIZ SNZIFAIRESEE, A AW
i
1. T#2Y1F 5 (probable) 1EWLVS AEEIL. EHMGHER. ILhbIH5RE DLV AT
L ERFmOMICIEL EEISEF RSN S (Anticipated to occur one or more
gTaie;%during the entire system/operational life of an item) |EVVERTEBR T HNE 11.0ther c11- N/A: does Zoesay
2 TS | ENS FIEE(E . R RIEEROBIEICHBERIZL. ZhABELI=ESYITH Required Off- | Completene | not address | [&. /V5—F
BELICR D ESHBREL TERET BB DS (CNISITHAEDRE LBIENOT S Board s/ the DEIME 5
REEND), TT—FHBORELRDEN DB, ML EHTENAEL, HEL Subsystems |coverage | requirement | ISR
RISHBREEED BRI (&, Cho DB ELRDARNTSIT R4S @ffaf‘ff&“
THRESNICEERT LN TENE, BEASBRNSNDILDEH S e e
3. [AH—FIEWS R, EAR. BIRE. RIHERAGHEREET 2 RIERELL AR
TERTDLENHD hitye
4. Light-UAS.2510 (1) R9) DMOCIE. £ HEASAIZ&E>TEEIND e
5. (a)2l&. EASA AMC®DOSO 10/12 R UGMM LERFESN =L D THY . [ A\OFE# X
IFADEFYD LETHRITT HEHE. UASXIZZDORITEZIET HNEBURTLDE
—BEICL O TREERDARELLGVEASEMIZCFEEINS,
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3.4 AR D FTMFER (ASTM F3298-19DIFE)
ASTMIBEBR TR SN B E# (L. Light-UAS.2510 TR O I EH LY EBE|ITH L LTSN TLNS,

(b)

MIZFETESLZE
(3) SAIL Y IV DIFE . /N
H—RIZDHEND L%
BMEXIZZFDHE&ED
BEEM. 25, BF
TEHFEMNFIRAAEET
HBE,
Light-UAS.2500 A/ \—&
NTUERDBESR OO RT L
DIREIZE-TEIERIE
NBAREEDH DN\ —F
&, &R/DRICHIZ ST
NIEESRL,

(3) The maneuvers may include various changes in flight path to return
the UA to a designated area or an area where the link(s) was functional
or may include a period of remaining on the course of when the link
was lost, or both.

(4) The lost link procedures may include variation of UA and control
station command and control link system configurations in attempts to
regain link (change frequencies, broadcast modes, etc.).

(5) The lost link procedures may include broadcasts and lighting
configurations (VHF radio or automatic switching to emergency
transponder codes and flashing navigation lights, or both) to identify
lost link situation to other air traffic or ATC, or both.

10.6.3.3 Alter transponder codes, “Squawk” and change
communication system settings, if required to be compliant with
operational requirements in the given airspace

: : SHEPHERDZAY &k
;|ght-UAS.251O Eqmpment, SAIL | ASTMIBAS (DL +t4S a5
ystems and Installation §¥1ﬂﬁ§i§ %Wﬂﬁ?'f:ﬁ% EEHﬂﬁiEEE
(@) CS Light-UAS.2500 T#F | SAIL | 10.6.3.1 Provide the remote pilot an indication of the situation (and Cl.2- T: to be « UADERA
FESINT-HERBROD AT LIX. 11~V | detalils of loss) (or, in the case of visual range operations, this may be | Correctness | Tailored - EIRIY
BRIz, F=DLRT L by the response of the UA to control input). certain parts | JAARC-a.
LOBEEEERBLI-LT., 10.6.3.2 Accept or incorporate a series of pre-programmed instructions are to be GRC=4X (%
UTDEIIERE, RES to perform automated maneuvers or procedures, or both, with the sole removed / GRC=5T{T
NEFNIERSEN: objective of regaining link without jeopardizing safety. adapted / bhdizs.
(1) BESNSHEHLFKLE (1) These maneuvers and procedures shall be compliant with the completed SAILIZINX
LizZE DERMEL R applicable requirements for unmanned aircraft flight in a given airspace [XIvEiEd
IMESNI TS E defined by the CAA. - ZDEAE.
(2) LWAVE BB — B &I (2) These maneuvers may be different, depending on mission phase, 10.6.3.2(5) %
Ko THERMAL I EIR situation, etc. These procedures are defined by operational 110.6.3.31&
EAELLGNIENEHE requirements. BAINEL,
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3.5 SHEPHERDZ7 O /D EE

SHEPHERD Dl fE R %52 (1. {22 BB TIXME D MEZIZ DL TERIND,
EASATIL. Recommendedt 93> #EBMLTHBRIZER. RIZBEGFORAUNEZEFHT 5,

SHEPHERDZ7AT 4k ZAE L BERS EASA EUSCG
o
2022458 | BB , X
AW Drones O EMIH S 24 DR
#%8RL . SC Light-UAS, SORA, ¢ ¢
U-space DEH(ZHE->TEFFMEL 1=, N
SHEPHERDZOYz/D#ER WEICHRCTGEMOFEEEFTLY.
*RFEZ. T REMEMHTETS HT-IFAMCZE1ERL. RIZEEFED
DEUEERT Do AMC/GMIZSHEPHERDZ O )
SHEPHERDZESTHRAY 14k Trecommended &5% 4 »| U-RDPZEH (BEHI2)
IN—, BB PIARUS SN EMYANS, (Bl
‘ TOER/IZSMT 5, IXSORA)
202346 A
B2
AW Drones M &R EAW
Drones#|ZBAF SN -3 E TR, v v
1R EFHRDF IR T3I0~400DH . X _ -
BATET 3, SHEPHERDZOU /DR BEIZHECTEMOFHEZITL.
éﬂ’é‘;ﬁi gﬂfn’ Fi%E$5Ed % -1 AMCEERL. Xliﬂjﬂ?(b
WEMEERT D, AMC/GMIZSHEPHERDZ R _ - —
‘ SHEPHERDZ AT T4k AV < x4k Trecommended & 5T > URDPEE#H (BEE=2)
2024%5H IN—H, FZHELHERTSIARUS SNERBBRERMYANS, (HIZ
ThHERISMT 5, I£SORA)
1%,3 EASADZEEZZ T TR#DTODT

JrEITI AT RENE

AT BHEBET Y ETITPWCIER
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3.5 SHEPHERDZ AL D EE (EASADE)[F])

EASAI(Z2023F88 (<. SHEPHERDZ7AY x4~ TRecommended LR i 1=ASTM#RE F3298-
19Dt arwEALT-. SC Light-UAS.2410 R Uf2615MDMoCEEFH K LT-,

Special Condition Light-UAS.24100)MoC

Special Condition Light-UAS.26150)MoC

The following sections of ASTM standard F3298-19 “Standord Specification for Design, Construction, and
Verification of Lightweight Unmanned Aircraft Systems” address lift/thrust/power system endurance and
durability and related provided information. When all sections are complied with, Light UAS.2410 can be

considered fully covered.

7.12.6 Powerplant and Rotor/Vertical Lift System Compatibility
15.1 Verification - General

15.2 Methods of Verification

15.4 Product Definition Process

15.5 Verification Process

16.3 Propulsion System

16.4 Propeller

16.9.1 Vertical Lift Propeller

SHEPHERDZOY x4k TRecommended &
FiEsh-two 3>

The following sections of ASTM standard F3298-19 “Standard Specification for Design, Construction, and
Verification of Lightweight Unmanned Aircraft Systems” address different types of instruments and
related provided information. Each section/ subsection has been individually assessed as partially
covering SC Light-UAS.2615 requirements.

Demonstration of all listed sections would establish compliance with SC Light-UAS.2615.

In a few cases, sections address both the information presented to, and the controls utilized by, the RP. It
is responsibility of the applicant to distinguish the two aspects, when they are both present in a section,
and utilize the first to cover Light UAS 2615.

Applicable sections of ASTM standard F3298-19:

7.6 airspeed limitations

7961 safe monitoring of propulsion system

7963 fuel quantity / state of charge

7.11.4 required equipment / on-board subsystems (fixed wing UA)
10.2 flight and navigation instruments

10.3.2 AFCS indication

10.5.7.1 monitored propulsion parameters

10.5.7.2 residual battery capacity

10.5.7.3 battery health information

« specific battery health monitoring information to be made available in the CMU should be
defined in the frame of compliance to LUAS 2410

10.6.3.1 lost link information

10.6.5 position of the UA during lost link procedures

12.24.3 only applicable when data recorder is included in the verified UAS configuration
16.5.1 flight and navigation instruments

16.5.2.2 AFCS Indications

HFT: Means of Compliance with Light-UAS.2410 https://www.easa.europa.eu/en/document-library/product-certification-consultations/means-compliance-light-uas2410

Means of Compliance with Light-UAS.2615 https://www.easa.europa.eu/en/document-library/product-certification-consultations/means-compliance-light-uas2615
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3.5 SHEPHERDZ AL /b D E (AL A D EIM)

PRk DIZAE L #RE Tld . SHEPHERD 7 OD VD RIZDODWWTER T A AR TH D,
HARIZESTIE. SHEPHERDD B F R (TTIF LK BT I TSRBRIRSEHBEREN M., F
NBIZSEREDEILGER - EBMAITHNLAIEEENHEINEHMAERTEELLS,

ASTM

EUROCAE

JARUS

« 2023%F11 A MF38(UAS)

DWGIZHLVT, ASTMHE
¥ F3298-19MD E i
(WK72960) (DT
EpaNE L =Yy g i

« R[E2024%F4~58 (F
B)D TLFI)—=BIZE

VT, SHEPHERDZ I:I

/IUFOD%*%E‘ tH . &
T DT E,

AT BHEBET Y ETITPWCIER

« WG-105(UAS) &%

(Alexandra FlorinK.
Wing) [&. SHEPHERD
ATz IO —5F —
ELT. BE. HARRKRIL.
UASERIZRH 9 5 iTEE
MmzEH,

« SHEPHERDZ7RY ¥k

DIEREEFTATHED
T EEMA .

« 2023F9AMTILF)—%

BIZHLT, Deep Blueh
HSHEPHERDZ O ok
DIERMHEFINT-,

« SORADWGIZEUT., B

BiELE1—9 BTask
ForceQEHREIZDLWTE R
é*‘lf:o
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BTEIEZESICENEETHS,

ABDFEELED

NITHF—R IV AR—XADRBTEERIBEZS BRI H-OIZIE., TR
R CHREDEATTREEZEZANTT S ENEETHS
BRI D ;EFRH - MoC L EIFRAZ #E
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MoCHDEHZIREIT OEDNSELIED
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EEASA

D2.1-D3.1

Identification of
satisfactory industry
standards and justification
for not acceptable industry
standards

An Aguacy of the Europess Ursan -

3. Summaries of the standard assessments

3.1 ASTM F2483-18

3.1.1 Introduction

The objective of this section is to present the outcome of the preliminary high-level assessment and
subsequent detailed technical assessment of ASTM F2483-18. Standard Practice for Maintenance and
the Development of Maointenance Manuwal for Light Sport Aircraft conducted in accordance with the
criteria and methodalogy developed by SHEPHERD to evaluate the standard’s suitability in fulfilling
the following requirements:

& SORAv2.5 0S0H03, SAIL | to VI

It identifies and substantiates the list of recommended sections, subsections, paragraphs, or
combination thereof of ASTM F2483-18 that hawve been deemed suitable and, hence, may be used as
a basis for a means of compliance (MoC) for the requirements or a part thereof. In the same manner,
it abso lists and provides clear justification for the elements of the standard that have been found not
technically adequate and, thus, need to be tailored and/for complemented before being proposed as a
Mo,

3.1.2 General remarks

ASTM F2483-18 was initially developed for Light Sport Aircraft only and the U.S. framework and,
therefore, makes multiple specific references to this type of aircraft and the FAA as the regulator and
competent authority.

It wses the term “Maintenance Manual” vs. the SORA terms “Maintenance Instructions®,
“Maintenance Programme” and “Maintenance Procedures Manual®. It can be considersd that the
“Maintenance Manual” referred toin the standard contains “Maintenance Instructions” and is part of
the “Maintenance Programme” or “Maintenance Procedures Manual”™ from SORA

As per the preliminary high-level assessment, ASTM F2483-18 does not address:

& O50#03 Assurance Criterion #2; and

s the new reguirements of OS0O#03 at Medium (M) and High (H) levels of robustness, such as
the logging and record keeping of gualified / authorised personnel for the required
maintenance tasks.

For further details on the rationale for the sections that hawve been considered as ‘N/A" being too
high-level requirements or similar to the requirements, as well as the rationale for the recommended
sections, refer to the detailed technical assessment here

https://www.easa.europa.eu/en/research-projects/shepherd-uas-standards

“here”z=9')v%
ERY= R
DIaRZTFED
f=spreadsheet
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