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BN RFRE(CERORATOEE

B ZERAINICETIEFRE CHREOEROBIMZFELR,
B RAENROERECEREOAIE DS, KE - FRINOEETEDOREFRZTRT . eVTOLEED SR RNMEFE THIN, EEAFZE
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eVTOLBIEDRA(LIHE HREmDEIE

eVTOLEEDZRE/LHER] - RE (I T DIED, $HCASTMEEUROCAEN' e VTOLM Rz AR (CHEE,

VTOLB®H) & CommitteeDB X\~

'S F38/uAs VertiportDiZEsmh'iaEolcéZ | FAA, CAA(NZ), Airbus, Bell, Boeing, Ehang, GAMA, Joby,

o) Kitty Hawk, Lilium, Volocopter, Garmin, Honeywell, Moog,
Thales, Uber %
F39/Aircraft EIHEEDIRIEZFIT. BN | EASA, FAA, Airbus, Aurora, Kitty Hawk, Embraer, GAMA,
Systems BREHITONTVWS Joby, Lilium, Volocopter, Garmin, Rolls-Royce, Safran,
Thales, UberZ
F44/ General eVTOLEMEDZIE(CHIz58 = GAMA, NASA, Uber, Kitty Hawk, Terrafugia, PIPISTREL,
Aviation 18z FFEH CAMI #
E-40/ Electrified BEIMZEEOTZ a7 FAA, EASA, TCCA, PW, Collins, Embraer, Boeing, Airbus,
Propulsion #fh Triumph Aurora, GE, Safran, Rolls-Royce, UTC %
AE-7D/ Energy Eith. BMS, 78E(CB§9%5% | EASA, FAA, Airbus, Boeing, Joby aviation, Lilium, Pipistrel,
Storage sHiadtat&st o SAFRAN, Rolls-Royce, Volocopter Z
SC-228/ UAS UASOizPRIEitOZEROIEE =~ FAA, Collins Aerospace, Boeing %
CTUAMHDFEICAOTVS
WG112/ vToL WK, 25, . 12 05% EASA, Safran, Vertical aerospace, Thales &
{BFEN(CARET

WG113/ Hybrid BE)/) (VY RHEEDIRSTN | EASALEE, TN SMIAEA
Electric Propulsion Thntuna
TC20/SC16/ UAS UASOERDZEmDILET WG3IFAFUINEP= . R—bépassenger carrying UASICDWT
R—hEMNZEFBNTVS (FA U7 hHIRE
X RSN —BEBEOBNN ) —2hH 35E TRBLTLBEOTHD. eVTOLESEMERIOWork item(CHEESICRIN I TUBEEIREAL)
HP) SNREBEREOEC=F R aHFIPIER
8
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ASTM HvYU-—
[ASTMOD%5#]
¢ WGILREBHNRRMMELFD* 1ORKRIESEN TS, REI TR ZLUPER LORBECEERDEA TS,

*1 : FAA. GAMA. Transport Canada. SAE. Vertical Flight Society. RTCA. EASA. IATA. ICAOZ

F38 (Unmanned Aircraft Systems) , F39 (Aircraft Systems) , F44 (General Aviation Aircraft)
ZEZNOT T, eVIOLRWUEBEHEECRIARIBMRET SN TS,

[HEDEREEIRR, FE]

F38.01/WK62668 : RS SV EIRCBIT B IEREEAEENINETIR F3442M-202F1TU2 (WK62668%FELL)
20214F(CWK74215E0 TH R,

F38.01/WK69690 : EEfR#iR T —FY—EXTD/IN15— (Surveillance SDSP) DBLET, B|AZBEIEDHIC
2 DDETINEFHTEL. NASADVEZFE®UE— DL —)LEFAFISE . ZORICSEBROERZEDDTFE.,

F38.02/WK59317 : N=F4R— PEEHRIBDISEN2021F 1A 17H(CE Nz (3/5(C41]) . ICAONBDA S
ZBEL. EEBNBEBIVEBAIITI -G AT LI EEZRET T E.

F39.05/WK66523 : AYIT'FA TP ADFEEL TOMREBEN KL T BI28F3338-18%tkET Uz, FIT(IREBH.,
F39.05/WK56255 : ERBEI RN F BRI ATADE T, BEELZKTEITIENS., FiTOFEEICHE-TIBIE/BH
NEHERP [EK(practice) ] (C2TNUIz. EREETTH,

F44.40/WK68801 : finZE# A ONRT S ATASHBEDELEMUR(T. F30650HETIRTHD. F3065M-21ELTHITEN
3. FAT(HREBR,

F44.50/WK72754 : INBUfiRZesD5TER(C R EERERUR(L. 2020FE 128 22BN BIEZTOTVR(TFEITU. 20214FE5
— O ERISENBREINZFE.

2021F(ICFESNTVSHFIBRWGIC(E. UASTIERT 2B MDEET. KARRUASDIRETEABEE, BSRUTMHEET —
FH—-E2T0)\15-014%EE. UASOMIATECASFAMEICRE T 28T F . BLUVBEEUASOIEINEFN,

10
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eVTOLESEES

2021&25%@7‘ F38 (Unmanned Aircraft Systems) ,
Aircraft) ZEX0DTT. eVTOLRVWUEENHEE

SCBIEMRE

F39 (Aircraft Systems) ,
E(LRDFBUE (FRXF) LEIFRIRDIEILE (

HARIITA=R AC433 eVTOL means
AC377 Autonomy TG of compliance group

F38
|
: F38I 02
F38.01 i
Airworthiness Fl'ght
Operations
Active Work Active Work
Standards  Groups Standards  Groups
*F3442M- -WK62668 -F2849-10 -WK65042
20 /62669 (2019) *WK59317
*WK69690 -F2909-19 -WK65041
*F3178-16 +-WK63418
*F3196-18 +-WK69335

*Work Groups= Proposed New Standards

P NEEEREELC=

F38. F39. FA4OZEBRXV/(-N5123

BIFARIgLeVTOL/UAMDREIOF vy T4

HUE A = BTIFM

F44 (General Aviation
XF) MMESTENTLS.

BENEEEER. W5, ENEOF v I =IB8H2 5 EEReT
F39 Fa4
|
| [ | | | |
Design ﬁtge.rgZOn and F44.10 F44.20 480 F44.40 Sy;:::r’r-\zOAnd
Certification of Electric General Flight Structures Powerplant Equipment

Propulsion Systems

——

Active Work
Standards  Groups
*F3338-18 ¢ *WK56255
(WK47374§-WK66523
*WK67455
*WK70381

EHeatHFTPIER

—

Active Work
Standards Groups
*F3117 *WK61705
/F3117M-1 *WK68757
*F3120 *WK68762
/F3120M-1 *WK68763
*F3264-19 *WK71556
*F3310-18 *WK71557
*WK73007

Active Work
Standards Groups
*F3082 *WK65205
/F3082M-17 *WK65230
*F3173 \ *WK68849
/F3173M-18 — -WK68839
*F3174 *WK68850
/F3174M-19

*F3179

/F3179M-1

*F3180

/F3180M-19

11

Active Work
Standards Groups
*F3083 *WK61232
/F3083M-19 *WK59101
*F3093 *WK64943
/F3093M-19 *WK65176
*F3114-19 *WK69159
*F3115 *WK70524
/F3115M-19 *WK70584
*F3116 *WK68781
/F3116M- *WK68805
18el

*F3254-19

*F3331-18

*F3380-19

Active Work
Standards Groups
*F3061 WK74969
/F3061M-20" -WK46999
*F3062 *WK47000
/F3062M-19 +WK62786
*F3063 *WK65110
/F3063M- *WK67364
18a *WK68803
*F3064 / +WK68801

—-

/F3064M-19 /' »WK68795
*F3065
/F3065M-19

*F3066
/F3066M-18
*F3239-19

Active
Standards
*F3061
/F3061M-19a
‘F3227
/F3227M-20
*F3228-17
*F3229
/F3229M-17
*F3230-17
*F3231
/F3231M-19
*F3232
/F3232M-1%a
*F3233
/F3233M-17
‘F3234
/F3234M-17
*F3235-17a
*F3236-17
+F3309
/F3309M-20
‘F3316
/F3316M-19
*F3367-19a

Work
Groups
*WK60748
*WK56374
*WK61549
*WK63976
*WK68766
*WK68767
WK68765

//72229

*WK72754
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ASTM F38 (UAS) [CHIF5HERIER
_Com | _No_|Workltem (®) |EE& () | Z1Jm@kg

F38.02 |WK59317 |New Specification |/{\—74M"—r% | [RO—T]

for Vertiport STOFFRIE B \BOEEEER (VTOL)MZEHADERZERUL. \—F4/R— hD{biE, BI%E, 5551,53517
Design DIzHEREN 241G CNSAMZEHEC(E, 7000IbsIA T/ 9 LT OERENIANZERL, 4F

B DIZHHNZH (optionally piloted aircraft). EAMEEZNESINS.

B )(—5(R—NIVTOLDIEITHR— MU CRAZENB LU T A R— M —E2ZIR#UIZ. NI
(&, MEHBIUEMAEGX. I514 NEAR. MZEFEE (aerial work). MZEsEL > 7). FTEE. PAR)
VR, MZEHEDISHN. YO 7T AT —EXFNEENS.
¥ )U=F4IR—b : VTOLOBEBIEIER I 3 LaERUIRED, K E #iE%E

[EnsEIRR]
O 2021/1/17[3%ZHOEERZFHK. 3/5(EZ= X4 ).

<FFimorim>
B ERORE
v AWIEF20176(CRAE, UPERRHEILUB. /\1Ovh, 228 /AUR— R EETE THEmUIH, TEEFFTEAT 330V FEA)LETES.
B4 12)\WIJ 59> FORREIS R RSN
v ARWINt&:T(E, ICAO. SAE. FAARUZOMNZEYBICL DR TEOFFZBIEL TS, BH. FE., SUHR—IL. Z1—>—3 VR HARHNS
OZHNAEFVRL,
v FAADSIEAUR—REHCEEII 27 R\ H) - H—F315 (VTOLMEDE A MOEPEXIFIFERE) AR, SEFEORIFUAM eVTOLIC
WIGUREVertiportE N BTSNV, SR5FENzeVTOLOH RN T8N 5, AR (ECOF v T IBH 2 2R HHBE D,
v ARWITE, BHEEREDDICEDIFEDHAARDIRSISNIZEEET —INNKRINZFTIE, VAINBLEVFRTFHNR R 2 ER T 5, ICAODR
TECEE T2, HBICGU TRI&RET 25 TEIL T3,
B ELER
v SHEVPHRENRBALReVTOLKC K I 2 & DR sT (FREE Throlch', HARFRICEDE TIRIAGEST. RBSTNR 7 T0—F o, HIZ(E, &
EHFERFOPoint in Spaceld. FAATPICAODZEKICHAT, TLOF/FATO _EICBWTEDEBERBEIEHE RN, ZmDizd. s2afN/zERE
T —ANEORT, UAMOBERENNUITA—EBZEL_FEDORIBHGHOIH, EASANSEE F OB RSN,
v BEINVDEBRIRSTREE SN, 7JO—F(Approach). #h¥FRm (Surface) . B8 (Transition) (CE89 23 —#E0D /{1 CAITER A%
FEVIUTZ o CNUIAUIR—FDESETHCHEDWTHED, FFEDRDeVTOLOEES L AIUIEZNARNEN GRS TS,
v Vertiportz&stOD FFCHIT 24k 4 BRIZEBMRE (CTU, FBORIHREAT (eVTOLOEMSEE) Z/ER I 2mhmADEE Cholc,

12
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ASTM F39 (Aircraft Systems) [CHIFZHTERIEH
Com | No | Workltem (®) | EE&GD | AT E@RR

F39.05 F3338-19
(WK47374)

F39.05 | WK66523

F39.05 | WK67455

New Specification for
Design and Manufacture
of Electric Propulsion
Units for General Aviation
Aircraft (Aeroplanes)

Revision of F3338 - 18

REsEDE ShitE
¥EI1"wh
(Electric
Propulsion
Units : EPU) @
sxst, FELCHT
DFTARIE

RARBEIDMoC

Standard Specification for | MiBiN

Design of Electric
Propulsion Units for
General Aviation Aircraft

Revision of F3338 - 18

ARHINE Ol

Standard Specification for | HIRESNINE

Design of Electric
Propulsion Units for
General Aviation Aircraft

D¥HIHAdy

[Z1-7]

B COFIEIGADEPUESET FARICHII ZNBEREIEXEIE I 5. EPUIDREDE
BE—45—-1D, > hO—5—. VIR UESR, EPUE_S—, @A0gERB&EFE1—Y
NS4 2= J1—A(HMI)DSABREN . B Eskuith FTOFEERE. RiTH
DBEBHEET A 225D,

B COHZIIN—TOREL F44.40 WK4E1136HEET 3.

[EiEIRR]

O 2018/12(cF3338-18LLTHAT-

O EEL T, RIS HDBN(WKE6523). FHEIRNSOELE. ERZOEDAH
(WK67455), —&EIZ5259—(WK70381) 2 50— i ZEM 2 i OB Sttt
&(CE§ I 25Tl ORIEBHFOBIMMME SN (TEBRES1R) .

[1:1 7"]
[H!ﬁﬂ’bﬁi}?.]

O BEIBAOFEREL TORAS IS B1z68F3338-18% 25T Ulz.

O AET (3, RIS EEDE T 6D THD. NERNMEEEINTWS.

O —7. EASATIEEE—AEA N3 RAKSENT ZEPUDGREEICES T 27 R\ P —%
F1TUIZ. EASA(L. fEBRREPUSZEDZIEN. BEIRETERNZFNEZBIRVED
(TR EFIBELUTVS. SHIC, EASAIL. [7KIEFE(E. EPUBMEEFHEIEACHIcOTWL
HRZEREREPUBIEZBEUS B TIRS RV IEVOTHAEX ZIRELTWS.

O ASTM F3338-180%5.10E(C&5E. YINITTRIRICOWTE, BHEAR
EUROCAE ED-128JLURTCA DO-178%fEHUIZAMC 20-115 D-Airborne
Software Development AssurancexEEBINETHD. 1T/ 7> ACRIT At
DIRRFEIE(L, EASAICIEH EENERZE L7 IREL TS,

[Z1-7]
B BHRNEOBBEUHRRESNNEDR IR,
[EnsB1RiR]
O ABAR(CEIROB VLK ODDOIEH) FOREEHIBRL. BBFEICT BT DI SENCERD
[ BRVEEER .

13



MR

HUE A = BTIFM

ASTM F39 (Aircraft Systems) [CHIFZHTERIEH

_Com | No | Workltem (%) | RH& () 237 B

F39.05 | WK70381

F39.05 | WK56255

Revision of F3338 - 18

HWERIZS 29— "E0—| [AD—T]

Standard Specification for ﬂxﬂn""ﬁé (RATHE) O M — (k2529 HESO—EIZHE (RITH) OBSHEEI1-—vE (EPU) O

Design of Electric
Propulsion Units for
General Aviation Aircraft

Design of Electric
Propulsion Energy
Storage Systems for
General Aviation Aircraft

BRithE1—vh BEHCRI T BRI BB,

(EPU) D51HCRITSD | [Egsmikin]

B/ NEAFOBI. O AEEOMEEE, —FEASZI—ETORSICEITH0. HEEIRETS SV
RN B ERTIR.

O KEHEA S BRI S VORRREITUTETUTWS. AREIZHBE, /T-FR
RS (CBIT X SEBNMDOLEMECRERZZ2L THED. TNUCEDTE THICIREE
hisgEIEIz.

RERIOESHIHETRIL | [RD-T]

F-BTEIAT B REHOESSRET B LUBIRICH T ZNABEREIEACOMIE(HEET Z. C0
(Energy Storage UL, N @SN 3.

Systems : ESS)D3%3 [EAIRR ]

O sEFH=E 1t LTV, BEIRTE. Uber®Ryan Narufsh—4—wf%#5|E
HE . ADEFCUberElevateToIc BN SEEAZ (15N 2 Bidd .

O FBHANRFRREHIEFTERUVN, JNyT)— A= —F IR A H—DWVTTH

HEREZERZEL. 20O A ZBU TEESN TUKOIEEEN S L.

O RTCA-311(CELY Bl DORBFEREL TR ST HBAIAS NIz, FFES AT LD
BHEEHIFTHD. 311NN 2&8EZBI TS €DE. [ |OFKTEH
B, BifiOFEECH- TEIE/BFNESER5 [FEik(practice) | (LTI 3
Jeolc, BRI EE FEFEOI K IFE AV AILENNE THIEHIRUZ.
ADBICFEEREHNHD. 20— HRETHD.

14
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

Com | _No | Workltem (®) | MBS () A1—7 A

F44.10 ' WK68762

F44.10 ' WK68763

F44.10 ' WK68757

New Practice for eVTOLDOX>FNZ17 [Aa-71]
Maintenance and - b——2JEROVE | B EF)-eVTOUMZEHAFE D> 705 M MEERS IO ——247T0735
Development of BRICEIFTFRT Ay LEVER T B(CHIZN. EELR 2151 BIEZE 5. ASTM AC433(CED, Z0D

Maintenance Manuals and
Training Materials for
eVTOL Aircraft

New Test Method for eVTOLOFUWZLEEE

Acoustic Evaluation of EAVYWR
eVTOL Aircraft

New Specification for EB#EAOEFENLRES

Protection from Inadvertent | 5k #B5< Tz O HIRIE
Icing for General Aviation

Aircraft

15

FRI&IZeVTOLOIY TS5 7O AX v I D EICE DINE,
[EnsA1RR ]
O 5225 T0h (BEEK)

[Z3-7]

B N R I 2 E ED LU RO EZ SHIl 9 3128, 154 2eVTOLIGER
BJRERMEREMEHD. CNIFeVTOLDOIzSHDMoCH vy DD —EBEEN 5. +
SCEHIHOE B TFEEEZER I 2 ENHS.

B IRTHAT. BLUBHFEOAYITS— fZei, 5L bNO—9—0 ) X5Hi - 8 E
Btz &Y 3.

[EnfEIRR]

O eVTOLIZ1=74(CH—ER& IR I 318 ZR TSNz Test CouncilCE DT
ANCRET %3 ma Tolc. TUT. BRRITREBRFIE. RITIFHES LUz
L—F1&5ECRId 207 B RFBIEZFTE U,

O —57c. JWwF)—0EOIRV/ARE. \vT)—ETTAR J\wTU—REEDIRLE.
w3y BB TONINS LOT S 147499 L9 ZHERADIELRES D
HH1N 3.

O HABROF vy I D E G IE.

[R1-71]
B HHEPOMZEREN S CHIASN AL EI8EULF3120 TIIIRIRBESN TV
RO, BKBALIE R MREOHDIESTEIE,
[EnfEIRR]
0O Y@, FERDPOMZERIE KD RESEN IO TRITI LRz,
BEEDSV\Work Item& (> TR,
O SECRVELIDITEROD, NyFURELIBFIBRIN RS,
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

(Com | _No | Workltem (%) | WHH# (M) A]—J' BB

F44.10 | WK73007

F44.20 | WK68850

F44.20 | WK68839

F44.20 ' WK68849

Revision of F3117 / F3117M | finZE#NEEFEE A 45—

- 19 Standard Specification
for Crew Interface in
Aircraft

Revision of F3180 / F3180M
- 19 Standard Specification
for Low-Speed Flight
Characteristics of Aircraft

Revision of F3173 / F3173M
- 18 Standard Specification
for Aircraft Handling
Characteristics

Revision of F3082 / F3082M
- 17 Standard Specification
for Weights and Centers of
Gravity of Aircraft

J1—ADEAERRIE

F3180 / F3180MMei
2] - AZEREDIRTFIE

(CRE9 319 ERIE

F3173MDET -zt
J\ORUSIYEECRET 3

1854EARAR

F3082 / F3082MMeY

5] —NZHDEE N

O

S HI(CEII 3174

&

16

[RJ-7]

B RAITESTI 2FERELU TOEEDEFZ M COVWTORMZ S8 . UBRUESE
FNENBEZCEEAERTERLOCT 0. EOEZCIBERESRBEE
IIBEFIRELTVS.

u IHEHE%(I\ DIENRIBFZSBRICELDHSN . ASTMRUGAMANTIJHA b E

NEEN., AREORIBERLIRITOCS/Part 23R BIL & FEUDIE. CNEEE
E(dill%@“éc_t(at COIERIERAZRE(CNBIT 2L T, MBINSEZEADINA
TOEGH RV THREHARI I B TR, IRESNTHEGOIGFHIRET 3.
AA—TZ27 =AY NI, BRAEORF 21X MEBR—JICAFEN T3, UIchS
T. ZOIEERIE. Googlet?ASTMII T YA hDIES13A A —Ry MEZRHERE TF
BoJgel i, ERMFEOMRBIOBAINZEZEEZB O P0I R3S,

[EnfR1RIR ]

O K%ﬁ%(ihmb‘bﬂw'ﬂfbﬂto I/EE. I34 ha>bO—Ib. 75— M\OXfii,

T—AD A H(CRIT (> A —J1— X[L%ﬁ%é((“%a
[RA3-7]
B eVTOLE, CORUEATHNIANEHFEMEERMZEFE (low speed flight
characteristics) #3150, $ v FAC433LATEEN 3.
[EnsR1RIR ]
O &Sx%%Eh.
[RA3-7]

B NASA Grand Challenget®Z01thDeVTOLIAZEI S OGN EHHIHAD .

B HEEEPENSwingborne D17, HhsRwingbornet, hmE{Hif (near-
to-ground) Di&st.

[EnfBiRR]
O 288, NASAT O RFvL o IhBESNIEAIBAERUT, Hh FGRVSRR
TOERCFELTLK,
[R3-7]

B QOperational reservelc B I 2 ERFIE(IHTERFBIECESINTND. €D
BDIRITERBIEZARET I B/08. SETHNEEROIC. COFUBOEIRST R
U. eVTOLEeAircraftdF vy (COVWTHEIRSTENS.

[ERsEIRR ]
O SX=#FTEh (FHOBASS T BIRMREETRO) .
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

“om | No | woritem GO | mE® 23— mase

F44.30 {WK68781

F44.30 |WK68805

Revision of F3083 / F3083A/ F3083MO&:ET-| [Ad—T1
F3083M - 18 Standard | IFEFEE FEOLEHER |m -0iRigeVTOLIOES T 3L BEEINS. FOENOSERIT

Specification for | RUBNRICBITSISIRE | mREEGEER I3, AC433eVTOL Mock vy RmHEE
Emergency Conditions, |#34& EIHCEC.

Occupant Safety and .

Accommodations [HRARRIR]

OS5Z2RTEH (BUGHETORBZFOVENHIEVIRNR) .

Revision of F3114 - 15 |F311404:T-#&&(CE89 | [Ad—D]

Standard Specification |%158R4E4% B ErHZeRI(C TIRIT R EDeVTOLICOWT, N—RANA/ICRIT3
for Structures ERBIBFHIHUMINE, FAA Part2700—45—95) hEREBIEN
S8R > MU TSI DIERD,
[HR#AR 5 ]

O £33t OFF N FI DI RE(CRDF CHEHR (B5EEAR)
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ASTM F44 (General Aviation Aircraft) [cHlF3H:RIEH

® F44.402M%L LTI, VFZCRIT25FMO0— RYITZFEII I DLV TSN, 2021 FDFRA(C(E, FADEC, 43
BHEE. BLUeVTOLEZREDTHRNEFND. EESEANSAILVANZ AN TROBIRBEZAFE I 2LIIKkHENSD ()
BEIRATHORBEIRRVAR)

® SEELZEETDHIC. YANKETICEIREESER(COVT, FAALEASANED@ELNICRAE I 2L 5FERICEHENHO,

o FEER(E. eVIOLRITHER TR SOEIZZEWD, RATHERP(CRET I Ty 2R IBZIEIEL TS,

Com | No | Workltem (%) | HE# () 237 BB

F44.40 'WK68803 |Revision of F3064 / F3064 / F3064Mmef | [AO-77]
F3064M - 18a ST-INZEEnFREEES B eVTOLEZDeAircraft \OBRAEICOVWTRBEINE, F, HECHEE
Standard Specification | fill 3 #{EHLUHERICES (distributed propulsion)REE(COWTEARST DR E,
for Aircraft Powerplant | 92182 ER4% [HERfRIRSR ]
Control, Operation, and O IRFEEHINTLRL,
Indication

F44.40 'WK68801 | Revision of F3065 / F3065 / F3065Mmel | [Ad—7]
F3065M - 18 Standard |zT-fZEt&n0/R53 X (B eVTOLOBERR, T RIL¥—AE (rotational energy content) (C&

Specification for THRBICHITD181R4E | (15 2LV BRI 3,

Aircraft Propeller ARAE [ERfEIR5 ]

System Installation O B EioiEEnolEnt T+ —Z = (rotational energy content)
R,

O $%25(JF3065/F3065M-202 16 U TAGREN. 2\FZREBH,

F44.40 'WK68795 |Revision of F3066 / F3066 / F3066Mmey | [Ad—71]
F3066M - 18 Standard |:]-MZeténFEEFS B eVTOLL ZOMeAircraftOF v I OFICE DS, B CERRiEANC

Specification for B febROIECEE9518 BIIBZERFBIAZRITINE, NI, KB, O—F—KIE(CERII 5%
Aircraft Powerplant = AERAR SANEFENS (CNBICBREINGZY) .

Installation Hazard [HERfRIR ]

Mitigation O 2020F12A0S=E(E202 16 F CHERA, BTGB FESNTLRL,

18
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

F44.40 |WK74969 |Revision of Specification |F3061/F3061M-200ck:ET- | [A1—-T7]

for Systems and INBURZERE DS HCHBIT DA | (WK74969MEHBAAL)
Equipment in Small T hEREZRICRE I 2AR4E [ERERR ]
Aircraft Design

n = E L N C B . l: rb’@g '—‘-'o
Fa001/F300IM-20) SETARE2ERLINICEIEA N, 20214F 45 (CIRETE

<EmimaFid >
2A10HOZEDERE. BETRVSATLEMESRMA (USOC) LREESRMAICEI B IEHERRIRICH O,

«AWG(E CNBNE—THIILZREL TS, WINDIZEED. BIABDITEICL O TRES LGB EENRVES.
DL FOEBLRFEGZEISEIT. Bl(F TOBREEBD. IN5E2D05 < DEIRETHD. RN ETHILIRTEEIN.

« AWGEFEZ SATLNESECHEEEL TORWVCEZS XT AN annunciatesGB4N) IUIZIHE . ANERNS|IEHNN. TA—
IV —DMERREN. SIBER Z1 7 IWDVER 3 i EN RENBELVVOR TERRENM LI,

« AWG(IFTZ. USOCTI(IR L VEbR/Eent B IE IR Z RASRE U,
- IETHR(F2IBRLUAICEIESN. 4B ([HEEENZFETHD.
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

Com | No | Workitem (%) | MHH& ()

F44.50 'WK68765 |Revision of F3230 - 17 |F3230Mc¥5]T - /I

F44.50 |WK68767

F44.50 |WK68766

Standard Practice for
Safety Assessment of
Systems and
Equipment in Small
Aircraft

New Specification for
Simplified Vehicle
Operations (SVO) in
General Aviation
Aircraft

New Specification for
Sensor Fusion in
General Aviation
Aircraft

A1-7, BRI

[A0-D]

BNZEHECHII5% | B eVTOLOEDEADFEREL T, BETINEEHZASTM AC433(3EE

2IMmBOHEC | o3,

B9S17ERE | [EugaiRiR]

O fetterh ThD. BARNARBEIBAIEIESRILITLRL,

O EASALTCCA(S, F3230R2ADZE B (LR ZEHIZ U, BHARMIC(E, Tn
(I EDEEDIE NS> ERDOF5AZIRME I3 F8 12O THD, 3UH
PE=E%%E9 3OO REAETERL,

O EASAL TCCANW R Uz 2D R R~ENTz, HIBRMIREINIZIL—X(E. B
BIAT hW & B, TSI U TH. Mz m(CBEZa. F{HEO
wmae H{bas|ESRE I o] N IER IRV Z R I BN H D, SEIDIE
ET(F, INFTHURIZT 2RO TUZEVSZRIRDEIBRE N,

R CH 2%  [R1-T]
SHMIRIF(CBIT ST | M GAMALASTM AC433ZB4 (4. simplified vehicle operations% )

FHE FA9 %eVTOLEMZEHLCRAL T, sEDIBSTOIdDIRSI N EBEEZ TS,
[EnsER3R ]
O Vet T, 2021 FEDBAESBIAICBTFE.
RECREIZt> | [RA1-T]

Y-S (Sensor | FHZERTIRITFENeVTOLSDREIMCH T2 Y —Fta (sensor
fusion) DFTARAZ fusion)iERICOVT, AT AVEB D%t FiiaiRsdZ211o.
ASTMACA433Ic&D. eVTOLYLZOMBTEN R BEZ i HEDIBSTO
feshnstgsThmELIEEEN T,
[HRIRR ]
O Vet (BEER) .
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ASTM F44 (General Aviation Aircraft) [CHIT3EEEEE

“om | No | woritem GO | A% D) 23— mase

F44.50 |WK72754 |Proposed Revision to |F32330:TE - /v | [AO-T]

F3233/ Standard BUNZEREOSTER(CEI S| W @RI NI R EAETE I B2 DVLAS SEEOMHIHAHDERT, F442%5
Specification for DIRIERNE A RCEDE TEEL SEEICEHT. Shall vs.mustDASTMH A RS54
Instrumentation in JNCEDEZIZ80. SEZEH.
Small Aircraft [R1-T1]
O 2020412322 ANSIRZE SOV ACEITU. 202 1455 —PUHAICHS
ZNEH,
<FEEmEEAE>
ISE(CLD., FRIBOZLIINIMZEMDORITE LU AT 2R ICEEIN,
 ROXENBEEINT,

> [RERL CRT7EOEBRNREBRROA—TVREBDBEIIERINZ. NIERIL. LA, 2. 3. BLU4OEEHT
JUDMMZHCE S Z H TTERR SN, 212U RBIELDILEESERTIEETHD. BECHIPRIARZTTEIRV, AERITE
WRURE., BE. E2, Ail. BRSKE. REZEEREORITE RO LUMTASTERICDOVTERL TV, |
AZEBE(LLD, BEOEVWIIMY— (RIEOBEEHELTORE. BEMN(C(FAETTIRELRIESTCLZ) OEEDRMEEINC.,
[sensitive (BYEDREV)) JEWDEEEL, £EEEHICHIE2REZRLEIET,
«BBIZBEETERIE. HREIAT LRI UEEENSELZME (TwE) SN3EDEL. BREI AT LAEHROHER R
303 EMEFETE BRIk EE I 3bDEEN Tz,
FEELSTAREIN. 202081282285 HRIEETOCR(CFBTURN, BEMRIA MBFESNZR, 2021FE05E1MY
FHISENBRING.
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ASTM Task Force®;EE)

Com | No 277 BB

task force |AC377 [Z0—-771]
Autonomy TG |m fm AfZets 254 (F38) . MZEHES 2T (F39) . BLU—MEMZEHE (F44) (CESTZEE20NN—H
B ZM BRI ZERIZEE AT, SUAS. GA, UAMZE COMMZeAED BB A N E MRS, 2019468 (C. BES
27 LD B RTE T BIzhDREEE I — LT —E I\ —F 38t R — MR, LiR—NC(d, ASTM.
GAMA. SAE. FAARE OB EBIS BRI S EN 5.

[ERfEIR5 ]

O 2020578 Hbii#keE [Developmental Pillars of Increased Autonomy for Aircraft Systems (il
ZEHES AT A\OB B FORFEOE) | #FER. ¢OBNE, BAENTBEAROZ 2. 1BENUFI AR EE
HaEHdtERBEL. MZEHOB RN Z SH3IHOMNBREDIBIT2RECEA IS E Thd.

O HRESOVERZTBULTUlsaXF (A7) ORAiiEdR. Loyd HookiE (&, AFREET. MZESLUH
223 AT hSRETEMERU TV AT AT —F70F v, BIiikEE. BLURRETOTAODFFCHF2ERFZFEAIC

DWTEREAL T,
task force |AC433 [AO0-71]
eVTOL means of | m AC3770x%>)\—(Cdo TITONZEF &L eVTOL/UAMDREIDE vy IS . ENBOEvy T#IBHZ 5% %
compliance Bst93,
group B EEAEHUVMEBEORA T T YEER UL, FUWT TV REL 3 338530 T, RAFOE

BRI FR R B aOEIEZE T, Flo. EERE—RBOTOSTI R —Iv—EUTHIHEEL. 2071833
7)71773eVTOLEEDMERIEB BN 5.

[ERAEARIR]
O 3 TOeVTOLBIS/FEREZBHIL, BMBEDSBIEISEL . COUBIEASTMAIDEIFEE2/
ZEREBE,
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ASTM F44 SiAYN—-

HUE A = BTIFM

ASTM F44(32019548(CeVTOLICRET 20— 3y % BifE. GAMA, Uber, Kitty Hawk, Terrafugia, NASAHGEEL
THED. ZOEDASTMICHFPeVTOLEEDEE C(EINSDEEE - #EENBEN-TUVREE ZBN B,

eVTOL International Standards Workshop®2'0495 A (April.2019, Belgium)

Jagsih
OPENING WELOME AND OPENING REMARKS

SESSION | REGULATORY FRAMEWORK AND MARKET REVIEW
(Session will discuss standardization efforts underway. These areas are gaining consensus with the goal of beginning
standards work in the near future. Some needs and gaps under consideration will be highlighted. )

Implementing Basic Regulation for GA
- Part 21 Light
- Part M Light

SESSION Il VERTICAL TAKE OFF AND LANDING: MARKET OVERVIEW
(Session presentations will cover an overview of the market, changes in technology, regulatory considerations and its
impact on the transportation infrastructure globally.)

Market Overview: Innovations and Considerations
EASA SC VTOL
Operational Capabilities and Considerations

SESSION Il MEANS OF COMPLIANCE: GAPS & PRIORITIES
(Session will discuss standardization efforts underway. These areas are gaining consensus with the goal of beginning
standards work in the near future. Some needs and gaps under consideration will be highlighted.)

Energy Storage Devices

Integration of Energy Storage Systems

Inadvertent Icing Protection

Crashworthiness

UAM/eVTOL Emergency Systems Certification Credit
Design of Indirect Flight Controls (WK61549)
CLOSING REMARKS

HFR)  https://www.astm.org/MEETINGS/SYMPOSIAPROGRAMS/F441D3890.pdf (BS%EH : 20214381H)
https://www.astm.org/COMMIT/F44%20ASTM%20eVTOL%20Workshop%20Presentations_April2019.pdf (Ei%H : 20214381H)
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ASTM ZMAYIN— GAMA[CDWT

® GAMA (General Aviation Manufacturers Association) (. ASTMIC$HF2eVTOLEEIRIZDSRE(CFAEY (R
DO TV RHEBED—DTHB.

® GAMANOZEEZXN—D(CElectric Propulsion & Innovation Committee (EPIC)H%N. COTF(CeVTOL
Subcommitteeh'® 3.

European Leaders Steering Committee ® Data Communications,
® Infrastructure Subcommittee

® eVTOL Subcommittee

® Hybrid & Electric Propulsion
Subcommittee

Flight Licensing and Certification Ad-Hoc

Electric Propulsion & Innovation Committee (

o

Airworthiness & Maintenance Policy Committee o ) )
® Simplified Vehicle Operation

Communications Committee Subcommittee

: : ® Flight Licensing & Certification
Environment Committee Ad-Hoc Committee

Executive
Committee

Flight Operations Policy Committee

Chair: David Paddock

e SR General Aviation Air Safety Investigators

Global Markets Committee
Policy & Legal Issues Committee
Regulatory, Policy & Information Update

Safety & Accident Investigation Committee

Security Issues Committee %Mailing List Committee {94 & 528

P https://gama.aero/about-gama/committees/
(BI%sH : 202143H1H)

Technical Policy Committee

Copyright (C) Mitsubishi Research Institute, Inc. 24



MRl BUBM=ZEEHRM
\ A3 A\ [ C— | A
ASTM ZMMAYINN— GAMAMDEPICHOYI EES
EPICRETOYIZEESOMZEF LU TOED,
SUBCOMMITTEE CHARTER
v BitiBEDREH -power train
Electric and Hybrid v )YV RRUTEEBRIEES AT LS -motor
Propulsion Subcommittee v %Et5ERallNI>—EFRTE -battery
vV ARL—2aF)-URY, RS —, 1 -fuel cell
v EEtB LU ERAE S oL R—k
Simplified Vehicle v RO BEMEIEAX -Pilots functions
0 e?ati on Subcommittee v BREESNIBARER S A7 LR UBER O D5 T OEE R UERBER | -Increased automation
P v BREMHFSOREM -Pilot training/Licensing framework
v ZEthEBHEE)/ A7 N> FZEZ BN ORI =T 3 SR
v ERETEREE. BhE. B, F0). IR, 2ot R URGTRI M Zo 1
v SERTEERBCEIHD -Vehicle certification
eVTOL Subcommittee v EtEesl NS —ERTE -Operational considerations
v ARL—=23FIL-URY. BER. Ml -Public perception
v eVTOLZY> 3> OllitvE B E 3 3N EULIVRL R - HBEREIZE{L
. e -Aircraft servicing, charging, fueling
v — - I
Infrastructure v E;'E‘;_m‘iﬁf@\j LI I\S’Z%B_ Z‘,.Lsf \jg.'::qéo = . -Ground crew & maintenance personnel
Subcommittee Ei 4/_77”\77}“:2 oty UT'T\}JZT{@%E R -Vertiport design & safety
v EBENENCENE T BIHICFAEETDIEN TERRER. MBIXEILE

Data Communications Ad-
Hoc Committee

Flight Licensing &
Certification Ad-Hoc
Committee

P EPUSJ(CeEDEFR

AN

AN NN

20196F4F 5T
57— BED "~ LA
JXTUy. THAR— b, BEURBIHERBIEY 21— 3> whist

RMOEER

eVTOLD)\10Y o1 7> RCLBIBHANRIL — LTI O
Simplified Vehicle Operation Subcommittee&illifTU T/ESE
EUEKENSEA

25

-Passenger & crew safety

-Data needs
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ASTM ZhIAY/N\— GAMADEPICHAY/\—

GAMA®DEPIC(320154F(EFESNTZ.

2015FE0& 7 HEHNS. eVTOLOOEMT(3Ioby aviation, Pipistrel, Airbus, Bell"&ANL T3, 20194ETIC
Lilium, Volocopter, Kitty Hawk, Uber, Boeing NextiREDMEIAX—N—. TZvhIA—<X—Garmin, Thales,
HoneyweIIBtd) ~fEmX—h— B?JDT)D 20194F(C(I8OMREENEPICA N -2 T LB,

GAMADAY)\—(Z[E. GAMAIEEE . GAMAE LS. EPICESB DN S,

GAMADEPICOX )\ —

EPIC MEMBERS 2015

45
LEE

Innovarive
solutions
& Support

~t ]

lper ‘\MP\IRI;

M,
PAlRE INC PIASECK!
Rarm g oeG N :
TEXTRON AVIATION

hspen 3Zavionicsfluxaviation™ j GAMA
. ¢""§8§’é" SIEMENS
0258
woom.m sxwws_-r- gl-lép ] ey
Honeywell ﬂ Y‘(L'."?.’"s ARMW|N Rob@ %&’“"“s"m » EASA
A A< BOMBARDIER|" -

vvvvvv

Mahindra
“5-‘ AEROSPACE

—
1
TERRAFUGIA

e %m,.. THALES L& LWE0) “BRS m A\VI’DYNE uuum
M - VOLOCOPTER 1 -JOBY o ™
JOBY'{: OLOCOPTER es
SI E E N S 6 Pratt & Whitney Canada m l'l nnenl - ‘mm ﬂlggém ZeroAvia

i) EASA EUROCAE VTOL workshop

26
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SAE YVYU-—

[SAED%FE]

SAE(Z. BEARM(CESMEMOILIMNIZIZABIUVIV S TP RETHICESHZELTLD,
eVTOLIZHFHEUREZERERUVIN, BiETRRESLUTCE-408EHEELAE-7DEE - EN DTSN B,

[EEDEREGEIRR. FiE]

E40/ARP8677 : BEIMMZEMODESMEIRT. BIFEOIAT LRSS THEFE EN BB (OE S I ZTENHIBAE,

AE-7D/AIR6897 : inZEFHEAZEOBFIERIEERUFVANYFUDNYFIILI A M AT ANFITEN., BEREERED

—EZBELT"1AM=ILBAD")\WTIISEHA,

AE-7D/AIR6127 : AIR6127(%. MMZEFHEBEKIATAICSITZISEEDER LU TRITINTHN, KOEFOMDIAT

DVEZEDHDAFIZ LR BRSNS,

AE-7D/AS6968 : 20214E(CABE. AE7DDY—4S—1z5(F. LO/NBLDZEEHT T —DMZEER 0L EDFEA( 45—

J1—R&, 21— 9-BLUEREHT T —DMZEMDFETEZ I IHDRIDEEZEIIFL TVWREE KU, BEIRMZEEDTZH

DEEEFEIEGTEYMS6968. HLUMZEHAESEFTEBAIR7357TH3,

AE-7D/AIR7357 : FEIfZEHE(150~200kWh)DEBEEFEE(CHEBREBH LA IGL, JZ1-45-00 T MeE

{EESEBTV3, tBDAE-7DEZE. SAE E-40BLUAE-8EER%ZEIB TR, ARRETICEREZRTEL. ERETICRRE"E

EFRIBFIE,

20214E(C(F, $FICEL T OBHENFESNTLS,

AE-7 (MEFHFEHHLUVEHBEESR)  AE-8 MEEFELEIATLARESR) . AE-9 (BSHMHRIEESR) .S-18
(UASEEWG) . G-34/EUROCAEWG-114 (MiZE(CHIFRATEIEE) . G-31 (AZE=FHEmETEFEBE])  G-32
(BAN-IBS AT LhttF2171) o
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MR KR A= R RGP
SAED# MR LeVTOLEEY T ZER

eVTOLIHHMEUREZE RN, BETIZEREUTE-40BEHEELAE-7DEE - FTEN'HITS5N S,

SAE Aerospace Council Organization Chart

ATERNATIORAL. sae.org/standards
Anerkas Earcpe Aska
Warangoi.PA 13036 USh w:s":usuw o B9 Herih S Rosd
s, London, o
ELECTRIC ARCRAFT STEERING GROLD DIGITAL B DATA STESING GROUP INTEGRATED VEMCLE HEALTH
TR S N bl s —  MarkDaAsgaho:+ 17249000665 [—|  LogosJobmen:sL7MZI20405  [— WANAGENENT (IVHM) STEERING GROLD
g v e Pascal Thalie +33 (0) 68300 75,36 Loes Johnson: +1724.2720405
[ | | I | 1
I AEROSPACE GENERAL AIRCRAFT 5GROUP [ ABR0SPACE ELECTRONKS & ROSPACE AVIONIC PROPULSION AEROSPACE MATERIALS
PROJECTS SYSTENS GROUP COMMTTEES -I G I ELECTRICAL SYSTENS GROUP SYSTENS GROUP CONMIT TEES | -I SYATENE RO UR COHMITEES I I SYSTENS GROUP CONMIT TEES |
r TRD Chalr: Robeet Gamer orminTEES Chalr: BII Wo Chalr: an Janes Chalr: Alas Pk her
A4 AR Instruments Arcrant Synens & Symems megrEtion | [AE Engre Acsssory Instalatons
1610 Asrosgace Sehaviorsl Enginesing A-4 AOWG M1 Data Working Growp | LAE2  Lightmng ASTA Avonics Neoworks [l e T |
BIOA M Aarnark msmatin ot — | T ot e S moc s [P ——
Sysian Spsem DisaGy e e L AMS ADV Marospace Matarats Advisory
GIE :ﬁ“_ A-4HLD Head Up Dimiays <o - "ﬁn‘u‘c ADDITIVE MANFACTLANG
Synehetc Wsion LD Uncsrwatar Lecator Davicas
GI0EAB Exscutive AdvEoty Growg -AE-7 gmlmam—u AMS AW mmnm
GI0G _ Reakstc Taking S Awomece Aditve
AE-TA Ganarators,Cont Mot
R e T AMS AND Add e Maresachsing
GI00L  OpemtionaiLasrs ASC AratiTirs el ] .
GiP PwpeciwFight d:b_gm Shrage 5‘“ ﬂl-li":'au‘lgl-mfﬁ Fibar Ogtics and Agpbed Phatenics mmwumnm
GHOT  Laser Saty Hazards P Ay AE-70 Enangy Steapa3nd Unmamad Systams. VETALS 8 RELATED PROCESES
SRR, e o TN e St Ugaing - e LAMSE  Fnishos, Processes & Flulds
o g T swice A-208 Extanor Lighting ) mm'm ASAUCS  Unemed Spmam LAMSD  Nomemous Aloys
GOV Vartical Flgnt LA A ' e . HAMS E cmcaﬂmu
GIOW  Weather Ffamanon Systars Speckity oys
FGie  Bamomenncy kertfcaton LAMSF  Comosion & Haat Regstant Aloys
= 2 FAMSG  Tianm Banfium Refciory
63  Avionks/Bectonics Comoson LAMEC  Asroiecs Matais Enginesring
FCS  Commercsl Space -ASEC Asrospscs Sufacs Entancament
LG Hadooptor Holsts HON-METALS & RELATED PROCESSES
FSI Liwam B3ty Packag rg Parmancy. LAMGCE  Enmomers
: Gas Tubine Pariarmance SIManon
L2 wumw NornCinis and INteITaces LAMSP  Polymark Matsriak
-G-30  Unmannad Alrcaft Systems Tuting Engin Inkst Ficw Destortien HAMS BT Potymar Matr Compositas
Operior Quatfications -AMS CACRC  ATAMATV/SAE Commartial Anaaft
SYSTENS DEVELOPMENT & SAFETY,CONPONENT Coputs Sopmer
jl rxm:;:ﬂ K 'I PROCESS AND MAKAGEMENT SYS TENS GROUP | | aMS62  Ongank Costings
Loas Aol stiom n Avtion GUALTTY, RISC AND SAEETY SYSTEMS | Crair: Butidy Crssonnis e
AMS ) AruftNare Onamicas & Waturids
NON-DESTRUCTIVE EVALLWIION
HEALTH NANAGENENT SYSTEMS
CONMIT'
Cha: Pets CGarnl -
Fw MiCam
:m“m by e David Alaandst (Diodor) Oand. ::ﬂ mm;omm
[ Ovotyeyd | OoetyUodgsesg | and Cemions
Prabd Bt Nethots Technalogy HAGE-4 Packagng Handingand Trreoortaity ;m —_— _'m_;':" | 601 Goumtarter Motanel
nouty Swarg L 612  Awcraft Ground Ded Goe | Jobn Oatworthy (Ao Standards Eupd) | ohnCohwortiyfisacp |
Naetaong I.  oang Faciis 390 RRCNG (Ao Sarcad: W EnA [ g ————
St 5 Bem. Hmwmmm M_ﬁ N 7 i
wmm—- s‘r nm Vark DeAngal0 (Now BLSNeis Development) | Mark Dain palogisse.ong LASMC Avonics Procass Nanagansnt
LCE-ll Componart Parts
GA¥G
mh, | CE12 Sobd State avices
LGJIS  Arport Snowd ks Control Equipment Dascal Thaln Aem Stardards Pascl Thal LG.34 Peo-tres Risk Management Commitmes for ADHP Jwewyld X0

HFT) SAE  (BSESH : 2021228)
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SAE E-40 (Electrified Propulsion) [CHiF3E:RIEH

Com| _No | WorkItem () | HH# (F) 207 BT

E40 |AIR8678 |Architecture BERZEAEOESTE | [RO—T]
Examples for B CO>CEFEBENHEECEL THEIEZ HFEL., HlERT, FIo. U TZEZRI L
Electrified ([CEOTHABE RO I 2HBOERZHFET 2.
Propulsion Aircraft 1 )EBEHEEIBOBRESR, B2 0B NFRLE -BLEVATA, IRILF 8T

SHBEZ0, 2)BEFHEES AT LAEODIHB DAY —J1—X, 3)EENHEIES
AT LADA A —=T1— R, 4)BENEES A5 AOTRIF—XR—I XY PR UET
S8, CNOHBH L UERZEEI S — 75, COXEL SAE E-40 ZB=
DOFEREVEEDSIERA > hETED,

[EiB1RS ]

O REl=&(E Webex(c&h2021F3H30BM54H1BICTFE,

O IRTEETROVEZEFIEISIE RV BINO 7 I71E T 1B,

O —5 T KEOE 7 H7 =~ (3, BHEH ML S BIHDT—F5IFvDIAT
RELC, AROBEZIRMUL, cnldd, 28R, /(I RESR. /(5L
WI\ATVY R SA)=Z)\ ATV R, SN=X/INSUIVERS )\ TIY R, JIVI—KE
2. BILUEPDY—REBRHNZFND,

E40 |ARP8676 |Nomenclature & EBEIZEEOFE N | [AD-T]

Definitions for UEE B EFNZEHEOBSERFEVA MERBAEIZ/ER T 5. CNHSREEVERAZE(CLD.
Electrified FTE/RERBA, %5 TR, e DANEF SR EA MR I NS DI TER W, EOUIEHH
Propulsion Aircraft 13ERBAERIDSCE(CTH G FIE.

B IESEHARRLE, ILBOARIRIOES DI, BEIHEEM IR 8k I 25LL
PRI, FLWLEHlT, BETHULW —F57IFv(CBEd 2@ =84 2L T
0B,

(BB ]
O e2EitE TR BRVEASRE-ENAIR86780D—EB CHdEBAREINEIE THB.
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SAE E-40 (Electrified Propulsion) [CHiF3E:RIEH

Com| _No | Workltem (%) | HE# (F0) 217 BB

E40 |ARP8677 |Safety BMZEEORZE | [R1-T]

Considerations for | {44&s
Electrified
Propulsion Aircraft

B 55H : COSAEMZETEHESRTE(ARP) (&, SREEM DL Mz T
SERCERBINEFHR T Z/U TV, TOFRERGLLTOEDTHS.
v BSHEEBREROBET R
vV BSHEEBREROBER UM T 355
v EENBIRA BB HEE S AT AR UM ZEdE S M (F o2
v B ETEDYRY
v ILBEORRENUVESHEE(FaoithISN A Z BB
O EDIEE L, AT ARV ZEH#OZ 2 ITHMIEENOTHD AN ZERH TS
JEDIABARI ZENTES,

B IBEMREL | BIfFOS AT AR HIl S AmE. B bEEM oz 2
%I I 20 ThdEEZHNZIH, EDOISR A E OB LR, &
SULICIO TEA NIRRT OIBRZHNEE TS, SBIC, HAY-EYRUEAR
SIS INZEEHEE D (CH B (AR IN AR RS EDOLVONE, &
SUEEC (Y TRULDBLNRL,

[HER#ALRR ]

O BI5F0OI AT AR DHHI S mD, B HEEMZOBEE I 5N PIBELIE .
UH\U. COFEmaiBAd3(c(d, BRHEEHAY—E Y RUEAN IS Vi
HECFEID INILT4—X (novelties) JORIEENHKRETHD, CNE. ZF
MR OV R EDEGENVEEOMES U TUOIHEULNALY,
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SAE AE-7D (Aircraft Energy Storage and Charging) [CHF3ERIER

AE-7DEMGELTE, 2021F1ADEE T, 7TV AEAFFROTed Bohn KA EVIEEICEI I 53PS B G Bz FKFRUIC, NEF2H9HD
o CABMREREINSRiAH,

_Com | No | Workltem (%) | IH#& () A1—7' BB

AE-7D |AIR6127

AE-7D |AIR6198

AE-7D |AIR6343

ARP for Design and
Test of High Voltage
Power Electronic
Systems

Design Considerations
for Aerospace Electric
Power Systems

Design and
Development of
Rechargeable
Aerospace Lithium
Battery Systems

EEE/N\J-1L700 | [RAJ-71]
ZOAIAThDOEET R (B ZEFHBEBISATACHIRLNEBEOEROIODOEETHDZ, &
UsE&DIzshDARP DEOMDINTOVEED AFIEBLRBEINS,
[HRIRR ]
O AIR6127(3, MMEFHBIIATACHIIZ2ESEEOER LU THRITS
nTHn, KEFOMOIXTOVEEDIHD APFIEZ LR BRIN S,
O SAEMMZEFTHIBHRERESE (AIR) (. MEFHARICERINISE
FEERI AT LAOBYREEET A ADRIBEZARFTU TS, EPDNE
ZSONEMAB(CERZYTTHED. ABOZE(CEANTULRW, iiZE
FEOF CaST4FAI RS0 ZIIEL,. SHEREER.
B 105, BELOT I /BRTH2. BREBREY TS AT A
BOHEBERICOVTERI D.
MZEFEBENIATL | [RAD-T]
OFEET FOZEEEIE B AIR6198(3, IRTEOEETIIIRON TURL, LNZLDESNZEHL
(MEA) AOSERITRL TS, AMEEFESSLCRBAOER%E
MELTHD, FELULRRECIOTHEESN., BIFOREF(F1BIT0
BN ELRD,
[HfRIRR ]
O SHTEREPETH S,
BFREMEELRMZEYF | [AO-T]
ILN\YT) =257 A0 | B ZOAIRE, FEfTROMZER FTHIBBTESMZEVFILNYT)—IZT
s%aTHIFE D% THRCOVTE B INETEANRIBEENR U A Eait 5L %zH
NET B, COIBEE"( VA M LBHO " HEROBAHIN S,
[HRIRR ]
O ABE#IFITING.
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SAE AE-7D (Aircraft Energy Storage and Charging) [CHF3ERIER

_Com | _No_| WorkItem (®) | IHE& () 21— BEHASR

AE-7D AIR6897 |Battery Management | izt CHIFII5BE | [Ad-T]

Systems for oJEEBUFILIYTU—D 'm zpAIR(E. # F (onboard) (CHBVTHEFREITEERVFIAIYT—
Rechargeable JOTU=XE=IXIIIA | 25 )BT Bl h0Et - BIREICERL. AR S ASEAM SIER iRt
Lithium Batteries T G5, CNBISER. "1V AN LBEHO" HLCEBAINS,

used in Aerospace

Applications, David [HERAEiR 5] B
Vutektakis O AEEFFATIN., A VAP )BH R UBLT A /8 ARSI D —

o) \y7Y—(EAEIN 3.

AE-7D |AS6968 |Connection Set of EIMEHOIHOEE | [AD-T]

Conductive Charging |1#75% (Conductive | m @#izeior-»niEtsEE (Conductive Charging)DiEkesp
for Electric Aircraft | Charging)#&istzy b (Connection Set)(CBId %%t BKBIBE, WADHEEEKEIE,
(Connection Set) [ERSERR]

O 2021F(C AL, AE7DOU—A—T=5(E, SO/NBLDZAE H7 TV —0finZE
HAOLBOFREA VY- J1— AL, I=1—-A—BLUEnXh7 1V —0fii
ZEHEDFTEZ I DIHDORNDEAEZHAGU TWVBAEaRUTc, BENNZEHL
DIz DIEEEFEEIEH Y MAS6968, BLUMZEH BRI E
AIR7357Cd5%.

bl

[RO-71]

B h A ZER (150~ 200kWh) DB SR TS EBICH BB LA IE
U, 31— —00 T et bd B TW3, A2, hDAE-7DEEE.
SAE E-40BLUAE-8EBa%E1BI 3,

[ER#RIRR ]

O48FKFTICEELZRTEL. EXRFCICRBELAERDI DT E.

AE-7D |AIR7357 Committee

YH
pilll
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MR KR =R AT
EUROCAE HvYU-—

[EUROCAED% 5]
o fDSDOLDFAFIN'BBENHEDBAETIFRW XVN-IRED AR MTHONSET. EFIEHE(CREINDS,

® eVTOLICBEIBZWGELTIF. WG-112 (VTOL) , WG-113 (Hybrid EIectric Propulsion) WG-80
(Hydrogen and Fuel Cells Systems) . WG-105 (UAS) H'ZE(f5n3. sif. WG- 112/SG6 (BFHER) .
SG7 (GEfMI=) hhenneni.

[RiEDFEREFEIRR]
o KEPDDEBNEREFETHAIN, SHISEAREEOEDILL TOEBDTH S,

E£8% ¥JG 4B HfB R
B T N

WG-112 ® ED-278 Concept of Operations for VTOL Aircraft - Volume 1: General Considerations - Status:
VoL Published

® ED-289 Guidance on determination of accessible Energy in Battery Systems for eVTOL
SG1 Electrical Applications - Status: Open consultation

® ED-290 Guidance on High Voltage Definition and Consideration for Personal Safety - Status:
Open consultation

ED-xxx VTOL Flight Trajectories - Status: Setup
ED-xxx Compliance methodologies for VTOL certification in “inadvertent icing” operation -
Status: Setup

SG4 Flight

SG5 Ground ® ED-xxx VTOL charging infrastructure - Status: Setup
SG6 Avionics ® ED-XXX Guidance on Electronic Flight Bag usage for VTOL Aircraft - Status: Setup
WG-113 I;I};t;rtiﬁs:fc:sctric ® Internal Report List of standardisation needs for Hybrid Electric Propulsion - Status: Published
WG-80 Hydrogen and @ ® ED-219 Aircraft Fuel Cell Safety Guidelines - Status: Published
Fuel Cells ® ED-245 MASPS for Installation of Fuel Cell Systems on Large Civil Aircraft - Status: Published
Systems ® ER-020 Considerations for Hydrogen Fuel Cells in Airborne Applications - Status: Published
WG-105 SG5 Remote Pilot ® ED-272 Minimum Aviation Systems Performance Standard for Remote Pilot Stations supporting

Stations IFR operations into non-segregated airspace - Status: Published
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EUROCAEICHITFREZRR

2021428187F. eVTOLICEETZEERELTIE. WG-112 (VTOL) , WG-113 (Hybrid Electric Propulsion) ,
WG-80 (Hydrogen and Fuel Cells Systems) . WG-105 (UAS) HZEFBNB,

. Com | No DA [ L

WG-112

WG-112
WG-112
WG-112
WG-112
WG-112
WG-112
WG-112
WG-113

WG-80

WG-105

WG-105

SG1
SG2
SG3
SG4
SG5
SG6
SG7

SG42

Electrical
Lift/Thrust
Safety
Flight
Ground
Avionics
ConOps

Hybrid Electric
Propulsion

Hydrogen and
Fuel Cells
Systems

Unmanned
Aircraft
Systems
(UAS)

Remote Pilot
Stations

j:31:3

ZE

RAT

#h

BT HEER
EMELE

J\ 1TV RES
i:31:3

PRt 25
I

UAS

JE-MN{—-0vh

AT—>3>

EASADOVTOLBLCESJ 3Special Condition®MAcceptable Means of Compliancel 23D EESE
FEUVTOREZREI 2ENBHIOWG. BE). 15H-#H. Z2M. miT. b (> 05, OSGHE%
B, BSCOERFIEZ1TOSG0 Steering CommitteeldZSGDU—4—, EASAHSIBR 1.

VTOLOEBZ S AT hADIEEZFIFT 5.
VTOLDIift/thrust> A7 ADEEZFRFT 5.
VTOLOZ L EDEEREIFT 3.
VTOLORATICES I 2= FAFT 5.

R—h > ISOEEABIFT B.
VTOLDE FHEES(CRI T 2= HEXBIF T B
VTOLDERARZ%FAFET 5.

NZEHEE R T (IS RZBIMECRITTEEEZENNEA TWD. FATEFHONSCIRIERE HEEEiX
5@3’3) h'$r%. MZEHEOEEMEICLD. 2005FEH52050FEDRIC _Ebix FZHEH 8% 50%HIR TS
o REM AR ST b3 CNICKDACAREEIECET 593N TERICAD. T oHiBChI 255
(L;D B DHAABLE S - TV BNEE - AT LAY TV —ROFHTTNEE S AL REINADITL,
FIFHABICOT I 20 TA T AFEBN M ELRS. )\ Ty R/ BB ZEHEE. ACARE
Flightpath2050 B2 DD —DODEBRHERDIZ.

ﬂn%ﬁ%@*i%ﬂ@.ﬁﬁ /ZTAG)D:U /nMnIE(Djj ’f |\7'f /Eﬁ% NA |\7°7’77‘{7\1|Y$’& E E’]UJLWG‘C N
KRR E MR OZE P ERBHIE R BEE1&5 9 5. BHPOEEEREOBEREHIEEST.

HPWPZ914TOZEE T, I TH, £ TORECHVTUASOLZ @A DI aEL I 3T DEREL HA(S
SADRAFEZEHNEUVCWGT, LT ORE6EF CiBhkci15. : UAS Traffic Management,
Command/Control/Communication, Detect and Avoid, Design and Airworthiness
Standards, Specific Operations Risk Assessment, Enhanced RPAS Automation

DE— MOV MAT—33> DOATCA I A—JI1—ADEHEAL,
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[WG-112 VTOL ID#8H%

HUE A = BTIFM

VTOLIAHEUTAZREZ BRI AWG-11212019F6 (375 EIFBN. EASADSpecial Condition for

VTOL®DAcceptable Means of Compliancet iR 22 FUEEDFHFEZEDH TLVB,

E£8R

WG-112

4JG

SGO

SG1

SG2

SG3

SG4

SG5

SG6

SG7

4B

Vertical Take Off EASADVTOL#L(CBIT ZSpecial

and Landing
(VTOL)

Steering
Committee
Electrical

Lift/Thrust

Safety

Flight

Ground

Avionics

ConOps

Condition®MAcceptable Means of
Compliancet B3 IOREZEFEL TOEEE
ZREIHENBHDOWG. BE). 1571
. 22 T ith BT, OSGHER
BTV,

PRRIEEITO.
VTOLOEBR AT hADIEEZFIFT 3.

VTOLDIift/thrust> A7 A\OER#EZFFET 5.

VTOLOZ £ HDEEZRFKT 3.
VTOLORATICRIT 3R HEZRIFT 5.

R—b e EA > ISOEERRRFT S,
VTOLOE FH423(CRId 2RI 5.

VTOLDEMBLSZBIFEYD 5.

37 HPR)  https://eurocae.net/about-us/working-groups/ (E%EH : 20214381H)
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RSIMEIRShE
(RH)
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(xH)

RSIMEIRShE
N=))

RSIMEIRShE
(x8)

RS MetgshE
(x8)

&
Iy RESHEENDES =
(WG-113)&3E4E
ASTM, SAELEHE

EUROCAE, EASA, WG-112
DESGDY—H—hHIERENS
&R Limhi Somerville,
Vertical Aerospace

i#&R(¥Andrea Marinovich,
LEONARDO SpA Meunier
René, SAFRAN

s#=(3Philip Blagden, Civil
Aviation Authority(UK)

s#f(EDavid Scorer, Lilium
GmbH

#&&E(ESimon Whalley,
Skyports

#&R(IChristian
CANTALOUBE, Thales Group
#&R(316rn Jaeger,
Volocopter GmbH




MR BHEH S REATAD
EUROCAEMDIR : TWG-112 VTOLI®DACctivities
WG-1120877)L—TTld. AT ORRMTEED RS hOIRSTENEMEN TS,

WG-112 Vertical Take ® ED-278 Concept of Operations for VTOL Aircraft - Volume 1: General Considerations - Status: Published
Off and Landing
SGO Steering ® Internal report Overview of EUROCAE VTOL standardisation activities - Status: closed
Committee

SG1 Electrical ED-xxx Process Standard for crashworthiness test of battery systems for eVTOL applications - Status: Draft
ED-289 Guidance on determination of accessible Energy in Battery Systems for eVTOL Applications - Status: Open
consultation

ED-XXX Technical Standard on Rechargeable Lithium Batteries in eVTOL applications - Status: Draft

ED-290 Guidance on High Voltage Definition and Consideration for Personal Safety - Status: Open consultation

ED-XXX Guidance on specifying random hardware failures rates of Lithium-Ion Cells for eVTOL applications - Status: Draft

ED-xxx Guidance on designated fire zone for VTOL - Status: Draft

ED-xxx Guidance for rotorburst analysis for VTOL enhanced category - Status: Draft

ED-xxx Guidance for Common mode analysis for lift - thrust system for VTOL enhanced category - Status: Draft
ED-xxx Method for determination of aircraft structure failure probability - Status: Draft

SG2 Lift/ Thrust

SG3 Safety ED-xxx Guidance on Hazard and Safety Assessment from Aircraft down to system level for VTOL - Status: Draft
ED-xx Specific Risks Assessment: Magnetic Heading - Status: Draft
ED-xxx Information security guidance for VTOL and collaborative systems - Status: Draft
ED-xx Guidance on the demonstration of acceptable occupant safety - injury prevention measures - Status: Draft
ED-xx Guidance on Emergency Landing - Status: closed
ED-XXX Specific Risks Assessment: Positioning System - Status: Draft
ED-XXX Guidance on Ballistic Recovery System installed in a VTOL platform. - Status: Draft
ED-XXX Guidance for a crashworthy stroking seat system for a VTOL aircraft - Status: Draft
SG4 Flight ED-xxx Environmental Conditions and Test Procedures for VTOL Operations - Status: closed

ED-xxx VTOL Flight Trajectories - Status: Setup

ED-xxx VTOL Flight control/ Handling qualities verification - Status: Draft

ED-xxx Compliance methodologies for VTOL certification in “inadvertent icing” operation - Status: Setup
ED-xxx Primary Flight Control Forces for VTOL aircraft - Status: Draft

ED-xxx VTOL vertiports - Status: Draft
ED-xxx VTOL charging infrastructure - Status: Setup
IR eVTOL charging - Status: Draft

ED-XXX VTOL Flight and Navigation Instruments - Status: Draft
ED-XXX Guidance on Electronic Flight Bag usage for VTOL Aircraft - Status: Setup
ED-XXX Compliance methodologies for VTOL energy level information to the crew - Status: Draft

SG5 Ground

SG6 Avionics

SG7 ConOps ED-XXX Concept of Operations for VTOL Aircraft - Volume 2 Air Taxi flights in urban environment - Status: Draft

38 T  https://eurocae.net/about-us/working-groups/ (EIEEH : 20214381H)




MRl RItA A =B AR
EUROCAEMDIANRN : EDEDVTOLICEETSIWG

WG-112DI9MDBSEWGEL T, WG-113 (BE)) \(JUYRHEE) |, WG-80 (KZFHE-BARIEI X5 L) , WG-105 (UAS) Hh'dHd.

WG-113 Hybrid [#1=]
Electric PR TESORIBEMLICRITESENEA TS, BaliOBBICHIT 25 (LD, MZBHOMARIEE - 1OV BIEE - SATAYTS
Propulsion 'fgz’l;;?z%;ﬁ]t@i@%ﬁ ED, REINOIIL, FFHEAB(G T2 T AT UAFENNE.

® ED-xxx Guidance material for endurance substantiation of Electric - Hybrid Propulsion Systems EHPS - Status: Draft
® Internal Report List of standardisation needs for Hybrid Electric Propulsion - Status: Published

® Internal Report Standards review and assessment against the SC-EHPS - Status: Draft

® ED-xxx Guidance material for durability substantiation of Electric - Hybrid Propulsion Systems EHPS - Status: Draft

[4&HI]
EASALEHE
WG-80 Hydrogen (=] ‘ S ~ ‘ ] .
and Fuel ZEREO/K SRR B S X5 ©ADFRTE/ZRL DN 4 o4/ VT, BREETINEZENEVLWGT, KERRIEMRnz2 P ERBHILEE R
Cells Bx1R519 3. BNHPEEIELREOERBRIHEEEES.

Systems [EnfBiR5]
® ED-219 Aircraft Fuel Cell Safety Guidelines - Status: Published
® ED-xxx MASPS for Liquid Hydrogen fuel cells on-board aircraft - Status: Draft
® ED-245 MASPS for Installation of Fuel Cell Systems on Large Civil Aircraft - Status: Published
o“;%lﬁ)zo Considerations for Hydrogen Fuel Cells in Airborne Applications - Status: Published
SAE AE-7AFCEHREITIEZE

WG-105 Unmanned | [#E] o
Aircraft HEZH4(4TOZRI T, A TH, 2 TORIEICBVTUASOZ 3@ Z n]fEL I BIZDOBEL AV ADRFEZBHEVZWGT, T 0%
Systems E6DEFTIBALEN S, : UAS Traffic Management, Command/Control/Communication, Detect and Avoid, Design and
(UAS) Airworthiness Standards, Specific Operations Risk Assessment, Enhanced RPAS Automation
[EnfBiRR]
® 2016F9HI(5%
[4&1]
RTCA SC-228 for Unmanned Aircraft Systems &3&#

SG42  Remote (=]
Pilot DE-M{0Y AT =230 DATCA > A—J1— ADE#E4L,
Stations [ExfBIRE]
® ED-272 Minimum Aviation Systems Performance Standard for Remote Pilot Stations supporting IFR operations into
non-segregated airspace - Status: Published
(&1
# (& Francisco Javier RAMOS SALAS, Airbus Defence & Space

39 HF) EUROCAE WG-113 Technical managerA®t7U>% .
https://eurocae.net/about-us/working-groups/ (E%H : 20214381H)
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RTCA /ISOICH I3 5ERIER

RTCAICHITZeVTOLICEEITZIEZESLL T, SC-228 (Minimum Performance Standards for

Unmanned Aircraft Systems) H'Z(75N%. X T, ISOTIIUASICEATEEESTHSTC20/SC16
(CBWVT. eVTOLEEDFTZREBIRRENRINTLRECS,

HUE A = BTIFM

<RTCA>
Seom | No | wocrem 5| mae @ - misi
SC-228 Minimum Performance |UASOSREERMEEEE%E | [AO—T]
Standards for Unmanned 7 ANZERS 2T (UAS) ODAAKESSORIKER e EHE
Aircraft Systems (MOPS) DO-365F¢, L CHEOERZAVWIN R VR
a>bo-)L (C2) 7—4Y>2DMOPS DO-362% 5.
[EnfBiRR]
DO0-362. DO-365M2KET. FRUDO-365h5ik49 2@ 311>
R—2> MOMOPS%EBIF - 2T .

%RTCA SC-228T(d. UASOMOPSZI&ETU TV S EEB R THHN. FHEDI& TN OIEFHEL TUAMDEEITBN TS

<ISO>
TC 20/SC 16 |New work item |Operational procedures for |RZ#HIXUASOERFIE &= —
WG3 proposal passenger carrying UAS
TC 20/SC 16 |New work item |Operation of vertiports for BABED)—FT4R—bDA | —
WG3 proposal unmanned aircraft Nb—>3>
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RTCA SC-2280D &)=

RTCADSC-228T (. UASEEDRIKERHEEE®E (MOPS) HSRESNTULB(EFH. UAM Standard®
SC-22805# D71 A ELTIRETMTHN TV RIRIANH B,

RES{ ML EARES{ ML

SC-228 Minimum Performance AT AT AORAE ARSI AT (UAS) ODAAMZEORIKERMREEAE
Standards for Unmanned  aEE%E (MOPS) . Z=xizEL—4— (Air to Air Rader) ®MOPS, L
Aircraft Systems HPCHOERZAWCC2Y>IDOMOPSZRHFEL CLWVSEE =,

B SC228(CHVTIE, FEEOXENFEINTLS,

RTCA- Command and Control (C2) Data Link MOPS

Lb « UASOERICHUWT, i FiBsZPUASBREEDRIZ D13 C2Y AT bl B REPERF IR BB UL E.

RTCA- MOPS for Detect and Avoid (DAA) Systems

by . UASCE#2N3EZER (DAA) SATACKERHEDHREIELEEUE T BTHD . FAACHS 3 Technical
Standard OrderZF(chbL\ =B TL3,

MOPS for Air-to-Air Radar for Traffic Surveillance

Lb « UASICFESENZEDAAY AT AICBWOERINSZEXZEL—45— (Air-to-Air Radar) (ChERMREVRERFIES2EIBUL
Y&,
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RTCA SC-2280D &)
RTCA DO-362THREENBC2UIDT—FT0F v(E T 20BN, TNSE—DDELELL DD, RIEMIKICEEENZC2UY

IHWEBNTWLB,
1= RS
UA2 UA3
$ !
UA:itE | UAsit
FRMS FRMS

N/

TEERDA;

«

—]
AR

2 UAs UAx
UAxith
FRMS
—— i HERS ZT LA ——"

BOARE

AU

UAy UA
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7>7F
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——ith FEEES A5 A\B——

777

mAHE (UA1)

>3y  FES—  VHFRU
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BEROPDED
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43 PR - RTCA, "Command and Control (C2) Data Link Minimum Operational Performance
Standards (MOPS) (Terrestrial)”, p.11%&2(CMRI/ERL
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MR
RTCA SC-228MD&h]
SEDIED. TNSE—DORELL DD, SIBHKICEEENS

RTCA DO-365THRESNBDAAS AT LADT —FTIFv(EF
BEE

DAASZXT LIMESN TS,
ih F>YE
ATC L—4—. W ATC ADS-B
ith F/S GPSEHZE/BEEE/ LE

(F513Y,
775>
ATCEE R —HDEIE
Se DAA,
ADS-B. X AL
79747 > =
~ TCASII7—% DAA,
=) | N
=7 ADS-B7 —|9 F—5
L=5-5-%

P54 T84BT -4

Mz
=5 CNPC
Efs 79

44 P : RTCA, "Minimum Operational Performance Standards (MOPS) for Detect and Avoid
(DAA) Systems”, p.5%&E(CMRI/ERL




MR BRI S RL AT
RTCAICHT BT DMMDBEIESE) M

N\ — (BT RE#ELL T, RTCA SC-2250RELIDO-311 (Minimum Operational Performance Standards
for Rechargeable Lithium Battery Systems) H'E1E9 3.

SC-225 DO-311A  Minimum Operational FEEAIRERY  * 20174(CSC-225(CEDERESNARIET
Performance Standards FUA/\v7U— &, TERXVFIL/N\YT)-D5E1E - A—

for Rechargeable SATLOERAE  H—. MZEHEX—h—. MBS DRE
Lithium Battery Systems ERMEREEE FH MEHEROI-T-HHREESNTL
5*%*%0

* FRIROIREBIMEARIIFEINTHHT .
ZEt(CiEE N3 FERUF VLT
-3 27 LCHEFRIEILER TN X%,

* DO-311AlF Z‘#ERVFUL/WTI- R
FTLDFEET Bk - EBE(CRAITRH15 A%
BT RRBEROTVB,

B SIFBAD—EB%4&RY, 9 APortable Electronic DeviceslcEFN 23T EBRFILAN\YF)—EBHETRTHIESN TLA.

PR : Engineering360, “https://standards.globalspec.com/std/10270501/RTCA%20D0-311 (B : 20215381H) "#ZE(CMRIN'EEE
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MR KA =R EGHARM
REDZESBICHTSeVTOLDAIED T
B 2020868 (KFAALDFERENTZ. Urban Air Mobility (UAM) Concept of Operation (ConOps) vI1.0[CBWLT. UAME
VOFFTER B REE TOERA I T MIERIBEN Tz,
> RXET. UAMIE(L. UAMO)R—Z2RWT, #BHiRE T TAPYIROEXRZITOIMALEFRSI. TNCeVTOLEEEN
BENEIBNRENTZ,
> Flz. UAMDERIRIE (L. Y R—ZFIBTAIENS. 400ftA FERITIBLD/NELDUnmanned Aircraft System
(UAS) OERIZEIEIIUTMY, IITOMZEEFISATL (ATM) EFXBILTEEENTLS,

B EIConOpsTld. LT OEEHIRATYTTUAMDES [T e =
i%% E }E a_téntb \5 o o) G )~ q-a.;»g”v\
1. FEADUAMERE. IRITHIEPIRITOEMIRIE T D ¢S ¢
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PR IEC/TC69ITC 69 Membershipl, https://www.iec.ch/dyn/www/f?p=103:29:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25. IEC/TC69ITC 69 Subcommittee(s) and/or Working Group(s)J,
https://www.iec.ch/dyn/www/f?p=103:29:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25#1. IEC/TC69[TC 69 Scopel,
https://www.iec.ch/dyn/www/f?p=103:7:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25 2B =S SHFEAAER (R5%H : 202049514H)
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MR Pt 24t = B AT
FEEBEHEDISORUE

ISOTHFESR FEITEDFRBARIBIZHRFET N RRAFETE. BEFEOFTERIETHSCHAdeMOFRE(CEHI SISO
15118(CTA—hALCEHREZEMU,

| mmen sesE0ISORISH

HIBEBS HIBAE RBEE | A7 -5 Eiis
DN et B READBE T — BRI -AE%E | 1L | 60.60 | TC22/5C31
ISO 15118-2:2014 | ®yhI—2E7Vr—33>JORIVEMS J-1h | 90.60 TC22/SC31
ISO 15118-3:2015 | ¥IE-T A IEBESF yh-14 | 90.60 TC22/SC31
ISO/CD 15118-4 FyND—=9 -7V —33> JO M)V EE R M-1A" | 30.99 TC22/SC31
ISO 15118-5:2018 | i -7 AU IBOES M ER yR-14 | 60.60 TC22/SC31
ISO 15118-6 A VL ABE0—MEIERE 1- 2 —ATEE RN | - TC22/SC31
ISO 15118-7 LY L ABEORY NI —2E7 TVr—33> 0 IVEHF ALt | - TC22/SC31
ISO 15118-8:2020 | DA VL ABSOYIREET —HU>IEBAF yB-14* | 60.60 TC22/SC31
I1SO 19363:2020 HSRWPTEmME S A ERM B = 60.60 TC22/SC37
I1SO 17409:2020 NEPERIEGIEOEVE 2B yh* 90.92 TC22/SC37

*ERETRIDFUE TORER, **I1SO 15118-10eETRFCHEINE, *** 2ARBIRNSEARBATH BN ISODOHP(ZSFRUEES DL/ B, MORIBOETFFICHESSNEEEEINS

PR JARIMEBEHEmAED - BCEII 3EPRELEL 0 |, http://www.jari.or.jp/Portals/0/resource/JRI_q/IRI20130705_q.pdf, JARI[ BENE AT - 7EBCESI 2 ERIELE( L FhE ],
http://www.jari.or.jp/Portals/0/resource/JRI_q/IRJ20190202_q.pdf. ISO[STANDARDS BY ISO/TC 22/SC 371, https://www.iso.org/committee/5391154/x/catalogue/p/1/u/1/w/0/d/0.
ISOISTANDARDS BY ISO/TC 22/SC 311, https://www.iso.org/committee/5383568/x/catalogue/p/1/u/1/w/0/d/0. Newcastle University[ Communication Protocols for Electric Vehicle
Charging — Meet ISO 15118-201, https://www.ncl.ac.uk/media/wwwnclacuk/cesi/files/Communication%20Protocols%?20for%20Electric%20Vehicles%20charging%20-
%?20Meet%201S0%2015118-min.pdf ZE(C=FREHAFTPI{ER (B%H : 2020F9514H)
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ISO 15118MiBDAE
1S015118(3, BREBEL Uy (BHHB) MOBES>—I1- BT HRUETHS. BIETONILELTRRINERD

COMBO2h' &

Facil T\,

| IS0 151185 B0

HUE A = BTIFM

| IS0 15118LOSISBEFLOBIEL 1T, TOPILOBIE

FUBATR = ISO 15118-1
ISO 15118-1 | —BHRETI-—ZAT—ATEE 0sI layer 7 Application deP + Application layer

| | M essages ...
ISO 15118-2 | ryhI—n¢7 V07— 3> OBl )

OSI layer 6 Presentation  EXI
ISO 15118-3 | ¥IB-F—A @B s
ISO 15118-4 | RyhI—7-7IWr—3 3> ORI BA R 15118-2 | OStlaverssSession veerp
ISO 15118-5 | ¥pH-F—AU> I@0EE R ER OSI layer 4 Transport TCP, UDP, TLS
ISO 15118-6 | IA VL ABED—HEIEHRE 1T —AEE 0SI layer 3 Network IP, ICMP, SLLAC
1SO 15118-7 JLV L ABEORYNI—2E7 TVr—33> 0 0 layer 2 Data Link
s ISO
-------------------------- ETH, PLC, WLAN
— — 15118-3 .
ISO 15118-8 | DA VL ABEVEELT -9 IEBE OSI layer 1 Physical
| 53t coRBRELBIEIONIL

IHH BAX E KE BXM
FEEIUG CHAdeMO#B1& GB##% COMBO1 COMBO2
N CHAdeMOA = 71939 SAE 12847/2 1SO15118
BETORL (CAN) (CAN) (PLC) (PLC/4ES)

HPR) DANSOITSO15118#R4&A— 7> Y — ADEXIZBRYIBAR /5 EIC DT, https://www.denso-ten.com/jp/gihou/jp_pdf/Vol03/Vol03-8.pdf & =ZHSHFARE
R (BI%EH : 2020598 14H)
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MRy IR =R AT
FEEHEDIECH &

IECTHER /FEITRORBARMSIZHFEIT N RRAFETE. BEFEDOFTERIZTHSCHAdeMOFRIZ(CEAFHRIBIEC
62196-3 (RUEFRE) [CIA—HAUTHAEZEMURZ, BE. IEC-62196-2FEBFREBDRIETHD.

| mmen sesEoIECHIZH)

HIEBS HIBAE REE AT—HA =B

IEC 61851-1:2017 ED3 | EVAYTUFT(IREI AT 1 : —EEAF N 60.60 TC69/WG12
IEC 61851-21-1: 2017 | EVAYTI574JREI A7 : AC/DCERIEFIFOEHFTE 60.60
ED1 SDEMCE{F '
IEC 61851-21-2: 2018 U TC69/MT
ED1 EVIRES AT A 1 ATR—FIEI AT AOEMCEF 60.60 61851-21-2
IEC 61851-23 ED2 EVI> 774 IFREIAT A : DCIRREAT 33> H* 40.92 TC69/MT5
IEC 61851-24 ED2 EVI>TI74TREI AT 1 : DCIEEFHIHTSHI@IE =N 40.92 TC69/MT5

i EVI>TI574JFRERT) -Vyh-EmNJ5 | ACKREH . TC23/SC23H/
IEC 62196-2 ED3 SN S 50 S E H 40.92 MTS

i EVI> 7 I574JFERT Y -Vryh-EmlihJ> : DCFREA . TC23/SC23H/
IEC 62196-3 ED2 T i H 40.92 MTS
IEC 61980-1 ED2 EVIAMVLAS AT MEEI AT L« —IREAF AAR* 50.20 TC69/WG7
IEC 63110-1 ED1 EVIINEA VI SER 38 -1 40.00 TC69/IWG11

*ERETRIDFRUE TORRER, ** /BRI 534

PR JARIBEEHAE - FEBCEI T 2EREE({LDSE |, http://www.jari.or.jp/Portals/0/resource/JRI_q/IRI20190202_q. IECITC 69 Work programmel,
https://www.iec.ch/dyn/www/f?p=103:23:79053892350::::FSP ORG_ID,FSP_LANG_ID:1255,25, IECITC 69 Stability date of publications],
https://www.iec.ch/dyn/www/f?p=103:21:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25, IECISC 23H Work programme],
https://www.iec.ch/dyn/www/f?p=103:23:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1426,25 #E(C. =R &WFP{ERk (BI%H : 202089814H)
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IEC 62196-3/1BOAT

IEC 62196-3T(d. BA, FE. KE. BRIMND 4 DOREFTEBHSHNEEZIN TS, EOFHZHFIRT INEHIH(CERSN
THD. SE(FCHAeMOZEESUZREZAMEICL T -YITEIIEN NN ERE D, IRELLTATL, REDERZEHBDT
ENEEBREZZBNS,

HUE A = BTIFM

| IEC 62196-3THURANF SE R ES T

Configuration AA Configuration BB~ Configuration EE Configuration FF

CHAdeMO (Japan) GB/T (PRC) COMBO 1 (US) COMBO 2 (DE)
(System A) (System B) (System C)
~

4«
Connector ‘
Dimensional
requirements

Communication

Protocol CAN PLC

HiAT) CHAdeMOITEC / EN standardization], https://www.chademo.com/wp2016/wp-content/uploads/2014/10/IEC_standarization_update.pdf. MONOistl H

AFEOEVAREFBRIEFr7E I TEBEECRNIZON ], https://monoist.atmarkit.co.jp/mn/articles/1406/17/news020_3.html| ZR(C=ZHSATAER (5
H : 2020869814H)
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SUERFEEBICEIT BFUBFHFEEIR

SR E(CEALTIE. CHADeMO RSN I 2Z->NFE L TR BEBOEEERETEEANI—R, UHNU. SAEPISORIE
BRI T(E, KEOHINCENEEORZ, EFRUCHET, TEBEEBTII7IMIOFTELEIEL. BEHEHI2ERFTEOIRIZELT
202048 (CFHRIEI Chaoldi 1 #F1TUR. ZEEDE K T— RUTOWTEiRISHRE TENZER O REENHACLICBEINE,

| suEr@cy 3RisRDn

A &
20055 CHAdeMOOD Az fta
20095 #K CHAdeMODRIFEF — ANSAEICARAESIEZ S

2010434 N4, BEE, —£B8E. BE1E 1% FREBENEFHESEEL T, CHAJeMOBESH SR ISNT
2010%6A° AW, IV ZNISOIHREL CUVHHR IO 1 MY ESRaN I
20104 7H CHAdeMO:EANIECICHRIRIRER 2 £

Sotatan | FRENOMFHLRCE S, BRIROB SIS 32N B, SESRT 28 1051 R HAEIE3SHEA,
ESNC176&EPRIGELE

xwtr;u\/v\ BMW TAWIZRT—=4>, 7974, LS 1. GM, TA—RHTCOMBOA R, |%1R%E ., [CHAdeMOA R, 1 Tl
2012454 20RTTE BRI TSI EAVSH, [COMBOAT, ] ClEMm ST h—{RERH>TWLS
XCOMBOlh“Héﬁ\ COMBO2H RAWVE

20124104 COMBO1%Z1R#41AREUTSAE 11772_201210h%4T

2014%6H COMBO1, COMBO2. CHAdeMO. GB part3 (FEZ) ZiREMHREUTIEC 62196-30FAT

2015%5H COMBO22 iR #4414k L CISO 15118-3h0"%17 (MRIZETE)

201848H CHAdeMOtpZESEFEB N EBAESHEBEL N ORRITBRUSOHFERFEICER., 2020F48 (82 FT

HAT) KRR ], http://www.coi.nagoya-u.ac.jp/html/coiura/case_siryou/20191119_11thCASE_AkatsuKoushi.pdf. CHAdeMOl CHAdeMO®M#&4# 1, https://www.chademo.com/ja/about-us-
2/history-timeline/. CHAdeMOI Charging Standard], https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf. synthesistl >k E BB #EizFma0OFULFTE
#|HE. RIS —EF], http://hori.way-nifty.com/synthesist/2012/10/post-2d12.html. JARIE BB BEHEHSOIHUVFERB#E. x99 ],
http://www.jari.or.jp/Portals/0/resource/JRI_q/IR120130705_q.pdf. IECITEC 62196-3:20141, https://webstore.iec.ch/publication/6584. ISOI1SO 15118-3 : 2015, https://www.iso.org/standard/59675.html.
MONOist B HFHEL LIRS E B MU CRESNBUNOEVAFEEI IR 1, https://monoist.atmarkit.co.jp/mn/articles/1407/02/news014_2.htm| ZR(C=FHSFAFAER (BI%EH : 202049814H)
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SUEFEODOH N EEMIET OEBIRR

HANCHAdeMOE FEINGB/ TR B R EL 2EFEOR— M F TS, COMBOTRE—DR— N CRETES. %l
ELTBEE - -X(CEDVERHROER LR ZETESER— 5 T, HAROELIIZBH< Tz OE R CHF BB A K

HENBEBZ5ND.

| SEREosREEETORBINR

HUE A = BTIFM

SEFTELR CHAdeMO GB/T COMBO1 COMBO2 Tesla
HEEE HA thE KE R -
R—h SURFEEDH SURFTEBDH il 2RTE Ll 2R E SURFTEBDH
ISO#EI& ® (MRIZBTE)

IECHHE [ [ ° °

ENARAE  (ERIH) () )

JISAIE (HA) () [ [ °

GBAitg (FRE) ()

IEEE, SAE (#H) e (IEEE) ® (SAE)

SEE 27,500 300,000 3,000 11,000 20,000
RAREF 20094 20134 20144 20134 20124
5z HBFBARR— | BEIEERK— - - %‘;ﬁ BArITIE

*202082 5 DCHAdeMORER &R &3 BUIE

tHP) CHAdeMOIl Charging Standard], https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf, BRI EFSEEVOR
REsEREM ], https://www.jstage.jst.go.jp/article/ieiej/33/10/33_752/_pdf/-char/en, Teslal H7k—F ], https://www.tesla.com/jp/support/public-charging. MONOQist[ &1 #4L10:8
SEBHL TRESNZERMNOEVRAFIEBAREI IR 1, https://monoist.atmarkit.co.jp/mn/articles/1407/02/news014.html 2B =ZRAWRPAFR (B%EH : 202098 14H)
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(2%) CHAdeMOS AR ERDOLERDHER

CHAdeMOS DI EEBEERFERNZR(SEH HFRTHREERUTVSRRITEIERLLO TS, EFROEERFTTERA -
£ TCHAdeMOZRE TH%. Ffz. CHAdeMOICEHUIZEVOERFEEER (FEZMRC) TECHAdeMOMEFZE)—-RL TS,

I CHAdeMORRFEEERNDE R DHEFS (20168 k) I CHAdeMORERFE E 2RI IGUEVERFEEE
® HAZHILMC, BRUMPKETEEMAEA TS ® CHAdeMOAHN'30% L FZzh8H TS
— on A RO BEFTEALIEVERFT A B FmERO
NOHTH AMERICA Cumulative 2010-2016 (Passenger vehicles only)
600 OTHER
M CHAdeMO Z0E 2% \ -
Bl TESLA
BEVs
COMBO (909 000) ( 4?2%30)
W AC \
NONE 9% 19% o
14%

HiFr) CHAdeMOIFEE81 > I50MiBIFEEVE RADEDIEH |, https://www.chademo.com/wp2016/wp-content/japan-uploads/Brochure2017jp.pdf ZE(C=ZF#X S
AFEPERL (BA%ER : 20206F9814H)
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(8%) SEREROHESWMEEVARTTE DR
SEFEEORE S B EVIRTS A KO ERMERIBIRNSHE L RENTUS,

HUE A = BTIFM

| sEnEsoRELREVIRSE RO

NUMBER OF EVs
REGISTERED (Unit)

3000 -

KANAGAWA PREF @

2500

2000 1

1500
@ AICHI PREF

1000 7
COEFFICIENT OF _ 0 92
500 | CORRELATION P
0  ——
' ' ' : NUMBER OF FAST
0 20 40 60 80 100 120 CHARGERS INSTALLED
(Unit)

HPR) CHAdeMOIEyEFEEBL(S ], https://www.chademo.com/ja/about-us-2/what-is-fast-charging/ ZB(C=Z#SHAZPMER (B5H : 2020F9814H)
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SUEFEEROE IR (1/2)

SURFEBIROISE CTEMZXEN D BRDIFTEITI DL, BREV TEITIERENUB UL, FRIEHEFROFVTEF
FIRABEI TR ZIRD BT B EZBEL. SEIGFDZHOFRIMEIV)1—- >3V EFENMESEE BN,

| sermsom: | srmsonEns | sEnEsoERETERR
©20074F108 (E=2a1) BEAES B TOBREE TR
BRzEITIESE : 203km (A REBENEL \DIFARZR) CHAdeMO#ia&
N '{,f ¥ EHE LUK
. ® oA S eis At
(BREimESELDS|IH)
’ y M ” B (CHR R TE RN IEFOTLS
R s CHAdeMOERLEVOFIFBAEN, #]
i RO TARFIREERBTENROES
| ) (LT BTEERBEICEIRINER
®2008% 78 (1&:81%) BEBNDIISECIEST \ B2V ZDIZHICIEXTHT I 24RI&%
ARIESTEERE : 1,472km %;%ﬁjﬁ%ﬁﬁ%mmt”“@ HEBR T BOTHL, ARSI
QR gy TRIBHEND) 191 — >3 R DRERER T
R e, IHE AL B RSRE R 377 - FEURINERSRVEE R
2 R | : V3.,

) () 2630 3540 650 56606570 1550 86590
TEHB(%

P BEREHR—IT1>JATCHAdeMO vs. Combol, https://www.nedo.go.jp/content/100881122.pdf. BR&EFS5H N HA>TI5ELTOCHAdeMOSRFTEBER |,
https://www.jstage.jst.go.jp/article/ieiej/33/10/33_744/_pdf/-char/en 2B =ZHSWFAAIER (B5EH : 20206698 14H)
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SIRFEROEFZIR (2/2)

EURFREA>IZEMICEATZERE (2014/94/EU) OFT, IEC 62196-3(CHEENZ4DDRRFEERIEDIS5.
COMBO2 (RAVIRZE) ZIRMIFELLIN CHAdeMOA R Z AN F R EBIERDREZT 709 9 E24FEC U, AHFEC
(&, BHCRETERUTVWBCHAdeMODTHE - XTI I BBCE CHhdE T DL MISHRLLITL TCEBOE REEDHDZILN
EETHDEEZSND.

| Directive 2014/94/EU (CHl3 3452

Directive
2014/94/EU

Interface to charge electric vehicles could include several socket outlets or vehicle connectors as long as one of
them complies with the technical specifications set out in this Directive, so as to allow multistandard recharging.
However, the choice made in this Directive of Union-wide common connectors for electric vehicles (Type 2 and
Combo 2) should not be detrimental to Member States having already invested in the deployment of other
standardised technologies for recharging points and should not affect existing recharging points deployed before
the entry into force of this Directive. Electric vehicles already in circulation before the entry into force of this
Directive should be able to recharge, even if they were designed to recharge at recharging points that do not
comply with the technical specifications set out in this Directive. The choice of equipment for normal and high
power recharging points should comply with specific safety requirements in force at national level.

) CHAdeMOIFEE81 > I50MiBIFEEVE RAOED A |, https://www.chademo.com/wp2016/wp-content/japan-uploads/Brochure2017jp.pdf. EUR-Lex
[Document 3201410094 |, https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32014L0094 #E(C =4 SHAFTPIENR (B%H : 2020F9814H)
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RS HFE (Chaoli) DB

FEROFE—
KEZEEOEENEHU WSS
EZZ5N3,

I SURFITEIROENEER (2018F4805)

8 500 7/000

17,900

=GB

= CHAdeMO
Tesla
COMBO*

94%

*COMBO1£COMBO2M&EE

| REREEAIE (Chaod) DRSS

HUE A = BTIFM

ZRIEA. %L?E S T2 17 1 UOFEE 2 fZOBANRERZEHIRE (Chaoli) ZHETHFELRL. X
& BRSO TIBARENASVEOERE T ZTE T, TI7I DAY H - R8BS 37T0—FE

Compatible

v v v v v Chaoli
US-COMBO| EUR-COMBO
CHAdeMO GB/T ccs1 ccs2 Tesla 7Y
= = —u
Connector > ‘ . \
ﬂ v v v Future
= <)IEEE SAE ?
B\ 7/ ?
® \ @ / / v ¥ v
- GB 4 v
Protocol CAN PLC CAN CAN
Max Power 400KW 1000400 | 185kW 750x250 | 200kW s00x400 | 350kW <00x400 ? 900kW 15002600
Market Power 150kw 125kw 150kW 350kW 120kW
Connectors # 27,500 300,000 3,000 11,000 20,000 -
Stan @ 2009 2013 2014 2013 2012 2020 Target

HiA) CHAdeMOI Charging standard ], https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf.
Smart Gridl HAEFENRIEREVRIEFT B —Rigze L EIBIFEA ], https://sgforum.impress.co.jp/article/4811 zB(C =X SHAFKAAER (RIEEH : 2020569814H)
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HARMG HiZCNIIRBRIBORFENR - ZE

FARBROMR -FELUTL. 1) BROBEEX-HPFTREIA-IDFHRULEVOREIIMEVGITOSNETE. 2) HHE
RBOI-TIMEZBELTEENRCEIBZIANIBNEIF TEEE. O 2 2hH3.

| BA2R HRCITUSHRONR - FE (ChaoliDBIFXIYH)

RAEEDHEFEDAVY b

B SmE (T2 WAk BiRtt) BREMENS

B PECARIEZEUCIDECE TREDHFUTEL N B]EE
v BIBENIRRCLHOTS AT BENMERTD

B HEDOHENOZECLZTIA MR EIFTES

B JEROFEEIFDHBACS

= CHAdeMO(CAN) = GB/T(CAN) = Tesla(CAN) = CCS(PLC)

4F
- GBOEREIEAITE FrTEOMIBEEAIE 21

CHA

HPf) CHAdeMOICHAdeMOSB A£2019], https://www.chademo.com/wp2016/wp-content/japan-uploads/2019GA/CHAdeMO2019GA.pdf #B(C=ZH S
PRiERL (BIEEH : 2020498 14H)
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BENEFRFEDISOME

BENEEEENISOMRAE(E, ISO/TC22ETC204 THFESN TS, RFHE T, ISO 19237£19206-20FFF(ICENS
TC22ETC204MEHED(FN, TC204/WG14THANMRRUIARIS(CTA— DAL CGREZEMUZ,

FFER/ FRITEDISOMIEH!

HUE A = BTIFM

HIEES HIBAE REE | A7 —5A Zilg
I1SO 19237:2017 SATERNBLCEREFIL —FS AT H 60.60 TC204/WG14
ISO 19206-2:2018 Pz EHae R BRI BBRAER I 25 TEDI=—H—Swh -* 60.60 TC22/SC33/WG16
I1SO 21202:2020 HNEBBIREES AT (PALS) = 60.60 TC204/WG14
ISO/WD 23792-1 BHEEBA#;METIATL (MCS) = 20.00 TC204/WG14
ISO/TR 20545:2017 | B#EEGOEE(LCBITZLAR— (ROVAS) H 60.60 TC204/WG14
I1SO/DIS 22737 BREE TR OEREEEITI AT S 40.20 TC204/WG14
ISO/AWI 23374 B&)\L—E&E> 27 (AVPS) H-¥% | 20.00 TC204/WG14
1SO 21717:2018 EIRNE M BEEETIATL (PADS) IR 60.60 TC204/WG14
ISO/PWI 23793-1, -2 | EE&EERS AT LARTA—ILI\WIHkRE L - TC204/WG14
ISO/CD 21448 MEHEIRSEEFOIEEE L S (SOTIF) AL 30.60 TC22/SC32/WG8
ISO/TR 21959-1:2020 | BEHEERICHITZ RS/ \DIRERE - FIEBOER H-("" | 60.60 TC22/SC39""

*NBRTBIRNSEAER, **WGICRIL T ARTRIRNSIIAEA, ** *CETRINMRIE COIREE

HF) SEELATERIEICIT3EE0ER) ], https://www.jasic.org/j/14_automated-driving/pdf/sympo6.pdf. ISAE[TTSO#E#E(r,2019], https://www.jsae.or.jp/01info/org/its/its_2019_jp.pdf. ISO
[1S019206-2:2018], https://www.iso.org/standard/63992.html. ISOI1S019237:2017], https://www.iso.org/standard/64111.html. ISO[1S021202:2020], https://www.iso.org/standard/70072.html. ISO
[1SO/WD 23792-11, https://www.iso.org/standard/76964.html. ISO[1ISO/TR 20545:2017], https://www.iso.org/standard/68300.html. ISOI1SO/DIS 22737], https://www.iso.org/standard/73767.html.
ISOI1SO/AWI 23374/, https://www.iso.org/standard/78420.html. ISO[1SO 21717:2018], https://www.iso.org/standard/71471.html. ISO[1SO/CD 214481, https://www.iso.org/standard/77490.html. ISO
[1SO/TR 21959-1:20201, https://www.iso.org/standard/78088.html Z&(C =FHSWFAAER (B%EA : 202049815H)
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(2%F) TC22LTC204MiEHS

TC22(FEFRBIEYA R, TC204(FBEBNEY A NIHdN. BENEIRICERIT 2 TCORESERE ICEEN'ELTLZ, TOHT,
BRINDBEIEA—HPOB TSP OIEENNERRTC22L. BANREEZFSD. WSEHEPLTREITEDEE 255179 3TC2040
BITUIV > RIENEUR. [EREMRZERL. 2014F(ICREZFELIIE T TCOEENIMEUZ,

| TC22eTC204mE R TN

€A AE
20134 TC204/WG14D:ERIC=A (#9dH) EKHNTT

2013-20144F | TC204N 38R ZIETU (T FHEERMICEEL. TC22N RS T IWGERIIU. NPIRZ#FIIA

20134108 TC204F 3ER(CTC22i& RIgor Demay KA HHEL. MTCHRKRERI CEIEICEI 2B ER 2 mA

TC22(TC204T. MTCRLEEDFIEZERO R EZMHFE (TC204AIE5H(IHZET, TC22AIE6HDRETHAGR) -
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The above findings set a reasonable standard of the warning threshold for LCDAS: TTC

should be set at 10 seconds if the designer gives precedence to safety and to 6 seconds in
* Vsv between 20 m/s and 23 m/s

* Requirement: The system shall transition from PALS ACTIVE state starting a lane change
to PALSSTANDBY state within’6.3 seconds (TBDLof completing the lane change

(5% 72~83 Km/hOFAHC6. LI (TBD TR E BT 1)
20fl. PHLZFRENR, PHLTECURBR, HEOWSER D,

_ ERTRICOLT T TEEA

order to minimize the driver’s annoyance. We now examine why the threshold of TTC
ranges from 6 to 10 seconds, i.e., why the decision point for lane change or cancellation
exists in this range. Drivers’ predictions before lane changing greatly influence this. Figure
6 shows a histogram of required time for lane change for all 831 data points in which the
driver executed a lane change. The time required is distributed between 3.1 seconds and
8.8 seconds, and the average isS._Bi 1.0 seconds.
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I5EH Volocopter Bell Uber Airbus

Jy7Y— (/ARBISERN 5I2REH) EPS [6] E-One Moli Energy [12] Airbus’ Defense and Space
arm [20]

45— (ABAIBEERNS(EAEA) (2\BATBEERNS(EAER) Launch point [13] Siemens [21]

FEEBIAT A (2 BAIEERNS(EAER) (2BAIEIRNS(EAER) Charge point [14] (Z2XBAIEZRNS(EABR)

HEES 25 1y (BTN S(ER) Safran [7] ESAero [15] [Az'"zb]us E-Aircraft Systems

R (Z\BATEERN S ABA) (ZABAIEIRNS(EAER) ARL [16] Airbus Helicopter?) [23]

TEAZIZ (L\BRIBIRNS(3RER) Garmin [8] (A BIBIRNSEAEA) (2ABATEIRNSIEAER)

7HF1I-4 (L BRIEIRNS(3AER) Moog [9] (ON:: I Ee ) (LABEIEIRNSIEAER)

BRI (L BIIEERN S AER) (/XBATEIRNS(EAER) Ecole Polytechnique [17] Airbus [24] xMRIAEFE2)

FET =233 AT

Honeywell [1]

(2XFABERNS(3AER)

(2 RAIBERNS(EAER)

(2> BETBERNSI3ANER)

I2A B> O—ILS AT I

Diehl Aviation [2]

Thales [10]

(2BATBFRNS(IAER)

(22 BR1BFRNSI3ANER)

AirMap3) , Unifly3 ,

srrms o — i 4) ABRIBIRNBIER
BMEES AT A Altitude Angel® [3] Microsoft [11] NASA% [18] (2\BAIEERNSIIAER)
. - Skyport [4] P Signature Flight Support

BiAEER— Fraport [5] (2ABRIEIRNS(E7ER) [19] ADP Group [25]

1) 7OR3-99 b3 2T ©hEOHBEREZAirbus Helicopterh8i&, 2) Airbus($A350-1000XWBOBEERITICRIL GGRERRITEREL THD. eVTOLOBERITICEAL TE—EDFAM - JI/\9EBULTWAEEZSN3,

3) UTMOEETO/ (I3 0> AT ©ATNTNZAFAL GREZEZEE TOY -EREORERZRMT, 4) NASALUberf UTMZHERFI 352 KR
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[1] Honeywelll[Honeywell and Volocopter to Research and Develop Navigation Solutions for Urban Air Mobility ], https://aerospace.Honeywell.com/en/learn/about-us/press-
release/2019/04/Honeywell-and-volocopter-to-develop-navigation-mobility (ES%H : 202059528H)

[2] Diehll CONTRACT WITH VOLOCOPTER MARKS DIEHL AVIATION’S ENTRY INTO MARKET FOR URBAN AIR MOBILITYJ, https://www.diehl.com/aviation/en/press-and-media/press/contract-
volocopter-urban-air-mobility/ (E§%¥&H : 202059828H)

[3] Volocopterl SESAR Joint Undertaking Gulf of Finland U-space completes final demonstration], https://press.volocopter.com/index.php/successful-integration-of-piloted-air-taxi-into-air-traffic-
management-utm-system (ES%6H : 202059828H)

[4] VolocopterlVolocopter and Skyports exhibit Urban Air Mobility infrastructure prototypel, https://press.volocopter.com/index.php/volocopter-and-skyports-exhibit-urban-air-mobility-infrastructure-
prototype (Ei%&H : 202059H28H)

[5] VolocopterMobility of the Future: Fraport and Volocopter Are Developing Airport Infrastructure and Passenger Processes for Air Taxi Services], https://press.volocopter.com/index.php/mobility-of-
the-future-fraport-and-volocopter-are-developing-airport-infrastructure-and-passenger-processes-for-air-taxi-services (Ei%&H : 202059528H)

[6] Electric Power SystemslElectric Power Systems to Charge Bell’s On-Demand Mobility Project with Advanced Energy Storage System], https://ep-sys.net/bell-on-demand-mobility-project/ (E%H :
2020£E9H28H)

[7] safranlSafran is proud to power the Bell Nexus], https://www.safran-helicopter-engines.com/media/safran-proud-power-bell-nexus-20190107 (R3%H : 202059528H)

[8] BelllBell and Garmin Sign Teaming Agreement for On-Demand Mobility Avionics Systems], https://news.bellflight.com/en-US/168955-bell-and-garmin-sign-teaming-agreement-for-on-demand-
mobility-avionics-systems (B%H : 202049828H)

[9] MooglBell and Moog Collaborate for On-Demand Mobility Flight Control Actuation System], https://www.moog.com/news/operating-group-news/2018/Bell_and_Moog_Collaborate_for_On-
Demand_Mobility_Flight_Control_Actuation_System.htm! (E%H : 202059828H)

[10] Thales[BELL AND THALES COLLABORATE ON FLIGHT CONTROLS OF THE FUTUREJ, https://www.thalesgroup.com/en/canada/press-release/bell-and-thales-collaborate-flight-controls-future (B3
$&H : 202049828H)

[11] BelllBell Teams Up with Microsoft to Bring Connected Mobility], https://news.bellflight.com/en-US/184674-bell-teams-up-with-microsoft-to-bring-connected-mobility (E§¥H : 20204£9528H)
[12] E-One Moli EnergylUber and E-One Moli Energy collaborate on battery packs for eVTOLI, http://www.molicel.com/corporate/uber-and-e-one-moli-energy-collaborate-on-battery-packs-for-evtol/
(RS%ER : 202049828H)

[13] LaunchPoint Technologies[ Clients & Partners], https://www.launchpnt.com/about-us/clients---partners (B3%H : 202059828H)

[14] Chagepointl ChargePoint Reveals New Concept Design for High-Powered Charging of Electric Aircraft and Semi-Trucks], https://www.chargepoint.com/about/news/chargepoint-reveals-new-
concept-design-high-powered-charging-electric-aircraft-and-semi/ (Bi%&H : 2020598528H)

[15] Ksby News[SLO company collaborating with NASA, Uber on electric aircraft], https://www.ksby.com/news/local-news/2018/12/10/slo-company-collaborating-with-nasa-uber-on-electric-aircraft
(RS%ER : 202049828H)

[16] U.S. ArmylU.S. Army, Uber sign research agreement], https://www.army.mil/article/204882/u_s_army_uber_sign_research_agreement (Ei%H : 20204£9828H)

[17] Ecole PolytechniquelUber to partner with I’X to create the Chair of “Integrated Urban Mobility”], https://www.polytechnique.edu/en/content/uber-partner-Ix-create-chair-integrated-urban-
mobility (ES%EH : 202049828H)

[18] Uberl Uber. uberAIRDFRITREREOY )L A T20204ECRIED LUNASAL EFTH 2R i0)35 M BIERI R(CRIT 2B FHRHINSHEEFE],  https://www.uber.com/ja-JP/newsroom/uberair-nasa-losangeles/ (B
0 : 2020549H280H)

[19] Signature Flight SupportlUber Elevate announces partnership with Signature Flight Support to configure Skyport operations],

https: //www.signatureflight.com/about/newsroom/details/2019/06/12/uber-elevate-announces-partnership-with-signature-flight-support-to-configure-skyport-operations (E%H : 202059H28H)
[20] evTOL newsl Airbus CityAirbus], https://evtol.news/airbus-helicopters/ (E%H : 20204£9828H)

[21] Airbusl CityAirbus demonstrator passes major propulsion testing milestone], https://www.airbus.com/newsroom/press-releases/en/2017/10/cityairbus-demonstrator-passes-major-propulsion-
testing-mileston.html, Siemens[Siemens eAircraft Disrupting the way you will flyl], https://www.ie-net.be/sites/default/files/Siemens%20eAircraft%20-
%20Disrupting%20Aircraft%20Propulsion%20-%2000%20JH%20THO%20-%2020180427.cleaned.pdf (BEI¥&H : 202059528H)

[22] AirbnuslIron Bird Power On: CityAirbus reaches next milestone], https://www.airbus.com/newsroom/press-releases/en/2017/12/iron-bird-power-on--cityairbus-reaches-next-milestone.html (£J
$5H : 202049H28H)

[23] Airbusl CityAirbus demonstrator passes major propulsion testing milestonel, https://www.airbus.com/newsroom/press-releases/en/2017/10/cityairbus-demonstrator-passes-major-propulsion-
testing-mileston.html (E§%&H : 202049528H)

[24] Business InsiderlAirbus’ new eVTOL that aims to usher in an era of flying taxis just took its first public flight — take a look at CityAirbus], https://www.businessinsider.com/cityairbus-makes-first-
public-flight-airbus-flying-taxi-evtol-2020-7 (RE%H : 20209828H)

[25] AirbuslAirbus, Groupe ADP and the RATP Group sign a partnership to study the integration of flying vehicles into urban transport], https://www.airbus.com/newsroom/press-
releases/en/2019/06/airbus-groupe-adp-and-the-ratp-group-sign-a-partnership-to-study-the-integration-of-flying-vehicles-into-urban-transport.html (E§%H : 20209H28H)
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https://press.facc.com/news-urban-air-mobility-facc-and-ehang-develop-new-solutions-for-autonomous-flying?id=75794&menueid=14308&l=english

https://transportup.com/headlines-breaking-news/vehicles-manufactures/linz-austria-to-be-added-to-list-of-ehangs-pilot-cities/ ZE(C=FRAMFAMER (BIEH : 20205612817H)
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HEOBE AT

eVTOLDFERHIAZEET S LEL T, Vectored Thrust (AJ8§BE) . Lift + Cruise (BIEBR) . Wingless ()
D 3 AhHB.

| mromst AR - SemE

BiEDEET AR A A= W=
Vectored Thrust - BTEBHSHN., BEEHEEOKEUM TRIVHEES AT L%
(AIBHEER) FAuL3.
PAV (Boeing/
Aurora Flight Sciences)
Lift + Cruise o NJA—ZSANEEER, KK ADIZHDEERZE I
([BEEaR) EEREEPERFOKEKUATEFIC 2 DOERBHEES AT L%
E B33,
Wingless « VI FO-49-BITEERZFIRV. AUITH—LEHRIC.
(fEEE) . TORS DN DH TKEKITI 3. FBIERERITIOE T 3,
Volocity (Volocopter)

i) Aerospacel Electric VTOL Configurations Comparisonl, https://www.mdpi.com/2226-4310/6/3/26/htm. LiliumlEngineered for Regional Air Mobility ], https://lilium.com/, Electric
eVTOL News[ Wisk (Kitty Hawk) Coral, https://evtol.news/kitty-hawk-cora/. TechCrunchl'Volocopterh*#lOm@&3 1 7457>—VoloCity 1% 736,
https://jp.techcrunch.com/2019/08/22/2019-08-21-volocopter-reveals-its-first-commercial-aircraft-the-volocity-air-taxi/ ZEB(C=Z#RAMFPM{ER (BI%H : 202051085H)

103



MR KRR =R SHRM

HEERTNDRIE (BEHEESATA)

NASA(FHIZEMEDEENHEES AT LEL T, 2EBIHELE. )\ 1TV RHEE, - RILINWIHEES AT LD 3 EHRIREL TV,
eVTOLICEAUTIE. 2FBHEL )\ Ty REES AT LAOBEBMESTEN TV,

| Emmises 25 LomEmeHE

HEEES T Bh% INDFR =
o \wFUZEIREL. 1DHAVIELDE—S
2EH _ Tl ) ZBXED
HEES 2T s =9+ . E-HICEORFRTFY (OS5, 0-4) 0
HEEDTRIT
o NI THREL, T—92EEEISE. T7>
?@Vé%g SH (Series Hybrid) Z[ClEx
: W « )\WT)-TOEBZHEN
ATy R PAYERS + E—%4 \ — N
s o= e PH (Parallel « NRBERIE. )\yT)—EE-HIDmHTI 7>
HEES XTI + /)Wyl Hybrid) Sl
SPH (Series/Parallel | « NAKRSZFEL I7 > BlIEOMETHWS
v partical Hybrid) « Bb&R, BEITE-HDH CERENT B )7 %i5Hk
HG-RILINWG | oo ~ , o
HEES 25 /s AR + E—4 - SHYSPHT/ W7 —Z L VRUERK

HP) National Academies of Sciences, Engineering, and Medicinel Commercial Aircraft Propulsion and Energy Systems Research ], http://library.iyte.edu.tr/dosya/kitap/Commercial-
Aircraft-Propulsion-and-Energy-Systems-Research.pdf B(C=ZHRA&HFAAER (B%H : 2020549825H)
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tHP) National Academies of Sciences, Engineering, and Medicinel[ Commercial Aircraft Propulsion and Energy Systems Research ], http://library.iyte.edu.tr/dosya/kitap/Commercial-

Aircraft-Propulsion-and-Energy-Systems-Research.pdf E(C=Z#R&MRAAER (B%H : 2020F9825H)
pyright (C) Mitsubishi Research Institute, I 105



MR

RAEADEHZFELTVIEHEEIR (£B|EVIEESATAH)

KRR =R SHRM

PAV¢VahanaZttE 3 5L, VahanaD 5 h' s KEfFEE SUABEEREOBUENAZVN—75 T, PAVOINE-IDHIEAE,
HADNSWVE-TEEBZFEHT BN HAVIHESIDAZVE-SZER BT INIHAEOICTNAKF TS, TRREEE
ENHEES 2T LOWATHD . )\ 1T VY RHEES T AOWALLEL T YT EEEIASMEAN DS,

A=h ke | EEE BaEsE ~/4O0—F i: 2F5 e Ny7U ]
A _ _
Bell Nexus 4% (2 BE1E%R (2 BATER ‘ - S
Helicopter | 4Ex2) | +1qmyp | 175K poiare) | 97km | 4B poireg) | F7PTVORARIEH
475kg TORT%8EIEH,
gg Airbus (A%) | (SL? | o HMTOWIE 340kg | 100km | SRW/R | 3BKWh ) simAGicAL Lt iy
815kg AMRISE | Airbus DefensettEafE#;
Lilium Lilium (I BABEEN S (> FTEER (2 RATEER , o~ S
X Aviation Jet 5/% R58) o | 300km | 36 Do) | JIPIPE36RRIER
= Boeing/ 565kg = o=
EIE : _ 75kW/E | (1BES BERITHOTORT%855.
B | aoraflioht | PAV. | 2| amowns | 225k | BOKM | pgm | hoar) | HiSHEAOIASELRIER,
4
. 140kWz | JOXT%8=E#
T Airbus Y o | 4 2:200kg 250kg 30km® %%%‘W/ 2| 4=9 Siemens#tdE—4TSP200D
3 110kWhe) | #REI(CEREL TS
VoloCity | 1f& . T35S ADCE—9% 18EEH;
1 Volocopter VC 2-1 DR 900kg (MTOwW) | 200kg 35km 188 9= DFM A A Bt iR,

1) BRABESEE, 2) )\ Ty REEBIRETENTW3, 3) Vahanal(3EFE N 1B DAIphat 2[ENBetah’H 31\, MHADER. ~(0-F. RUE—9M48ERE—TH3. Vahanan)\wTUEE(E38kWheDse#N'H2
1, Alpha¢Beta®EESOEAIERL CLBNETOS RIS, MEETER, R(0—F, RUE—9HEENE—ThItzBFzZ 3L, J\WTIMREEEI—ThaTENHEREIN 2, B, Vahana 7O 17 M320194
12B(3ETHIRREINTUVS, 4) MHEE (120km/h) HETER] (159) LDEH, 5) Airbus’ Defense and Space armh'Bi%, 6) 4=0/\wFVE & ULIXILF—2

P Electric VTOL News[Aurora Flight Sciences Pegasus PAV], https://evtol.news/aurora/. Electric VTOL News[Bell Nexus 4EX], https://evtol.news/bell-nexus-4ex, Electric VTOL News[A3 Vahana], https://evtol.news/a3-by-airbus/, IS BIZZHF

Vahana ¥l ERIMENREAT |, https://dy.163.com/article/FOOMTSE705383R6Y.html, Airbus[City Airbus], https://www.airbus.com/innovation/zero-emission/urban-air-mobility/cityairbus.html, Electric VTOL News[lAirbus CityAirbus],
https://evtol.news/airbus-helicopters/, Electric VTOL News[Lilium Jet], https://evtol.news/lilium/. Electric VTOL News[Volocopter VoloCity VC 2-11], https://evtol.news/volocopter-volocity/. Airbus[City Airbus],
https://www.airbus.com/newsroom/press-releases/en/2017/10/cityairbus-demonstrator-passes-major-propulsion-testing-mileston.html| Z#(c=S#AWFFI/ER, (BI%A : 202089825H)
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FRE2EIEEEZISNG, BB, EEPIMARIERUIZII NIPUICE25=0TOR/SHHD, TORI1EIOOFTE—Y1ENERINTLSH, BHEARATHS

&PR) Electric VTOL News[Bell Nexus 6HX ], https://evtol.news/bell-air-taxi/. Wings Over Quebecl The two challenges of the Bell Nexus project], https://www.wingsoverquebec.com/?p=8301. Safran[Safran is
proud to power the Bell Nexus], https://www.safran-group.com/media/safran-proud-power-bell-nexus-20190107. Electric power systems[epic-av3500-aviation-battery], https://ep-sys.net/project/epic-
av3500-aviation-battery/. Electric VTOL NewsIMoog SureFly], https://evtol.news/workhorse/. Electric VTOL News[The eVTOL Industry in Transition], https://evtol.news/news/the-evtol-industry-in-transition/.
Electric VTOL News[ XTI Aircraft TriFan 6001, https://evtol.news/xti-aircraft/ #B(C=FHSHAFAAVER (B9%R : 20204E9825H)
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Rolls-Royce | 00KV i;‘;;g‘gg"gé;gii‘; S P T B MAPUSH B . 3555 TN

%u;;u: 2> t‘f;i‘g“% ¢ MBATHB D 1B ES21FT)\( Ty RVTOLREFOBIR 7t

TATAEIE M2S05—fI T svosa || PWB. 2021FEORITRIEERIEL TS
U TEEESZTA0—28) | » eVTOLYPAVITI-F(ERIZFE

RATEMDHZHTSI00T
(B%) (ABIEHNS | YIDE, 200kWDTV)() . REERIG BV (AR TY MRRICED EH N cEh %
Honeywell?) | (348H) MEEHBEREBH2E TAENYFUCAEERTD

OfEEE

1) EHABERUL (T FBRY—E KB TO N TTH2. UAMAD) \( Ty RIEBES 2T AOFIFECREII TS, Densott EIZEZHRRL TS,

+Pf) Honeywelll[Honeywell And DENSO Collaborate On Electric Propulsion Systems For Urban Air Mobility I, https://www.honeywell.com/en-us/newsroom/pressreleases/2019/06/honeywell-and-denso-
collaborate-on-electric-propulsion-systems-for-urban-air-mobility. Intelligent AerospacelHoneywell to debut 200 kw hybrid-electric turbogenerator prototype next monthl, https://www.intelligent-
aerospace.com/helicopter/article/16543624/honeywell-to-debut-200-kw-hybridelectric-turbogenerator-prototype-next-month. SafranlSafran is proud to power the Bell Nexus], https://www.safran-
group.com/media/safran-proud-power-bell-nexus-20190107. Wing Over Quebecl The two challenges of the Bell Nexus project], https://www.wingsoverquebec.com/?p=8301. Rolls-RoycelRolls-Royce takes
major step towards electrifying flight with successful hybrid aero propulsion tests ], https://www.rolls-royce.com/media/press-releases/2019/14-03-2019-rr-takes-major-step-towards-electrifying-flight.aspx.
Billionaire TOYSIRolls-Royce Announces New Hybrid-Electric Flight i-5 Demonstrator Aircraft], https://billionairetoys.com/rolls-royce-hybrid-powered-apus-i-5-demonstrator-aircraft/. By eVTOL[Rolls-Royce
plans new hybrid-electric flight demonstrator], https://evtol.com/news/rolls-royce-hybrid-electric-flight-demonstrator/ ZE(C=F£aHFARIEMR (B%H : 202049829H)
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MAGIcALL#E(F2018FEEFT I TIIHEAZEE., £7I)L500T(HESFH . SiemensttE MV IZBE(CTA—-HDAU TR BHFER

TOTVBEE RSN D,
MAGIcALL i
IEH e - == i .%: :hn: 3';3222 Siemens YASA Safran
HES 2T | 2EF) (LEEBmHSEFER) | £ES) TEE £EH }/i\\%. e
HE‘_(‘z(WHj)jj 75 500 (ABEBEwNSEAEA) | (LpEE®mrSEFE) | 160 (2B3IRFRASIEAEA)
%f;vﬂj)h 60 400 (BaEmNSERE) | 204 20-100 45
@(f?n{f) (L paEmrsEAReR) | 3,200 (2 paEmrsEReR) | 1,300 8,000 2,500
I\(} kl?n) mA130 950-5,000 (ApatE®ISEARA) | 1,500 & A370 172
i}%) 11 50-100 (smtsEhSERE) | 49 24- 17-18
H%ijv\%% ) 5.5 (\BETEZRNS(3AER) (BAEEmNISEARER) | 4.2 4.2 2.5
h(’h?ng/’i ) mA11.8 (A BIIBIRNS(3ABR) (L BAEEmNSEAE) | 30.6 mA15.4 10

iiFh) ERENZRIC=SREHAFRAIER
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JHSiemenstt(FH D ZE “%5.2kW/kgh'55.9kW/kg(TIENNE BB EICKRINUTZ. —A%HI(ICeVTOLICZEZ/ENRkDHBN S
fz&. Bt EHEDZECTA-HAVTERBEFREEHEEL TUVVREEZBNS,

| sSiemensttOE—SHRBIE (HHEE ; kW/kg)

SP260D SP260D-A H‘ .
Direct Drive Permanent Magnet o - L
MTOP 260 kW @ 2500 RPM =
| Torque 977 Nm
' UDC 580V

Oil cooled @ 90 °C
Efficiency 95%

— 50 kg Weight 44kg
- 5.2kW/kg Power Density 5.9 kW/kg

Developed for maximal Power Density
Redundant 3 Phase Windings

Implemented in Extra 330LE

Achievements:

» Electric Aircraft Speed Records

» Electric Aircraft Climbing Records
« First All-Electric Glider Towing

*—ARRY(C. BHBHEE(CEEFRTS

P SiemenslSiemens eAircraft], https://www.ie-net.be/sites/default/files/Siemens%?20eAircraft%20-%20Disrupting%20Aircraft%20Propulsion%20-%2000%20IJH%20TH0%20-
%2020180427.cleaned.pdf ZE(C=FREMFAA{ERE (B%H : 202099518H)
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E—-YICEATERE (2/2)

HSiemenstt(F2015FN5201 7E(CMNFTMLIZEE Z50%IENIE B3 E(CRRINU. —A%EY(CeVTOLIC[FEZ/bAUK
HHNBz8H. BE MV IZEEICETA-DAUTHBHEFEZHEEL TLSEE RSN D,

| sSiemensttOE-sBIRBIE (MLYEE ; Nm/kg)

nonths and 19 days ‘\
ghd tal twm

Continuous Power 260 kW 204 kW

Rotational Speed 2500 RPM non-geared 1300 RPM non-geared
Continuous Torque 1000 Nm 1500 Nm

Mass 50 kg 49 kg

Torque to Mass Ratio 20 Nm/kg ’ Increase by 50% 30.6 Nm/kg

Inverter Type Si SiC

*—RRE9(C. NLIEHLEMSERECBIFRTS

tHPR) Siemens[Siemens eAircraft], https://www.ie-net.be/sites/default/files/Siemens%?20eAircraft%20-%?20Disrupting%20Aircraft%20Propulsion%20-%2000%20JH%20THO0%20-
%2020180427.cleaned.pdf ZEIC=ZREMFAYER (BI%EH : 202049518H)
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{hSafranttOERLD, BEtt(FeVTOLOZEIR(CHAF. S500kWIHADNDE—5%22025FLUBRCFHFEIZLZBEIBLTVSEER
‘5n50

I SafrantthiE<0—Rxvr

Tachnology barriar: still uncartain, but will dapend
on battory onorgy doncity and managemont
of high-voltage systems (over 1,000 V)

omMw 7

<1000V ! >1000V
1MW
Electrical
power/voltage

500 kW

100 kW

Battery

i i energy
H 2040 - 2050 density
/

!
I

Electric taxiing Cargo drone Twin-turbine, VioL, 10-seat Single-aksle 40-seat regional Distributed propulsion on commercial
micro-hybrid passenger commuter aircraft with aircraft airplane with 100+ seats
helicopier or cargo electrically-assisted
turbofan

HP) Safran[SAFRAN AND AVIATION’S ELECTRIC FUTUREJ, https://www.safran-group.com/file/download/dp_safran_bourget_2019_safran_and_aviations_electric_future_en.pdf %
B =FSHEM7AFR (F%EH : 20209H29H)
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MRy
SHORMIEFEDLER

EPSHETIRILF—BEOATVIFILAA>EMZREFEL. OXIS Energytt. Amprius Technologiestt. Sion Powertt(d
BECTIFF-EZEOSVENZERELTVS.

KRR =R SHRM

EE OXIS Energy Electric Power E-One Moli Amprius Sion Power
=zemA =T E—R Systems Energy Technologies
SUEd =

55 FOLTREBN | VFOLTREB | VFOL(AES vronaasmn | 20 T IVEROR | yr s
NIREE (V) 2.1 2.1 57.6 3.6 (ABATSIRNS3ABR) 3.82
EBEEH (V) 1.9-2.6 1.9-2.6 40-67.2 2.5-4.2 (. BE1BERNS(3AER) (\BIIBIRNSIEABA)
=& (Ah) 19 14.7 60 4.2 (ABATSERNSI3AER) 20
IRILF— INBEIEER

(Wh) 42 34 3,500 16 (BAISERNS(EAER) 79
IRIF-—EE \

(Wh/kg) 300 400 151 230 4352 500
FERE (h) 4 4 (/. BE1BEIRNSIIAER) 1.5 (/\BE1BERNS(3AER) (\BATBIRNSEAEA)
Y4\ Fdn 60-100 60-100 300 Ol EwN::)) 2 (=] 1,000
Y4 Z (mm) 151x116x10.7 | 145x78x10 270%x217x397 B1%21.7, &&70.2 (\BRIBERNSIEAER) 80x91x10
58 (g) 141 85 23,200 70 (\BATBERNS(3ABA) 158
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MRy RIRA =B EARER
HEMEROME

UFILFREEMEVFILAEBEMBIMEROUFI LA A EMIDEIRIF—EENS VXY MGz, EREICEIFTE
EEZBU TV, UNULIEER, TNTNORIEZERR I BIHDIXIMBEFENEH D DHSB.

=it a@ (7/)-kr) IE&E (hY—-F) BORER, &, RUBMERER
DFOLAAEE; 3R (3074 0RE) | UFILERBELYD -

DFI LRESEMIVTFILAASEMOSELL EOIEGFHITRIL
T-BEZBI5.

UL, BARSGE(C, RIS AER ThdZMAEUTI A
HEHEFRRIOEHL, BWEEN ST IR HOI. F
o UFI LA A ETBAMRIOBAEU T AB BHHEFIA CTHD
DF0 LRESEM UFI MBS Es] 28, BEHNESVEERIEITZO T,

CORRBITU, HIZEABRAILAF T, EFEOREN
HUEUTI LOBAREHE(CHSEE R HAEYTOLENDS L
UFDI LD SIBERRE . HALYIEUAE RSB T HASDET
IEERFRL. MBS HFmaRENCCNEUIZ L
2017 58CHRUL.

UF) ARBEAEIF I A A LB C T+~
BN AEIEE DS,

UHU. BIRRSEFC, 7)) — RERREBREORILTT RS

| v’ 1% N7 J— R C g ==

VFILSEEN | UFIALE UF AL EEALY s i) FRERERTSNE
CORIBRICHIL BIZIERY S TA— AL, TR TvFEIR
FERNMI D ECEBREDLZE NN EIT52E2202056
BICFERLTVS,

HFR) IP Force[YFIASBB LA, RUENEZSOIFILAEEBIM ], https://ipforce.jp/patent-jp-A-2017-204468, NEDO[B/MEMTEER(2020 £ 7 B 31 HS) |,

https://www.nedo.go.jp/content/100920915.pdf. BEXTECHIUFI A —FiSBnRRIC ORI ZEBZRFE. ABRAFILAR ], https://xtech.nikkei.com/dm/atcl/news/16/053007736/.T1, %
B =ZREWFRAER (BI%H : 202049H27H)
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EBIRICEATSEERE (FEOXIS Energy)

9&OXIS Energytt(d. UFVLRESEBOFRLL T BETIRNF-EBENSVIEEFEF TV, (. IRF-EED
sBEUFOLAASERDFISE (2,700Wh/kgld L) THAIEUICERLTLS.

450Wh/kg(D BMIERELERRFL DR BHN'DDN . REBIRC(IIRENTORZD, IRTEFIAFKERFEDTIREIEN DD, T2,
Bt HPICAFRLTWST ZTINS(E. 20255 T600Wh/kgZzBHELTVWSEFBEN S,

==
| s smESRouESY | vroLEEE OB REL
_ S £ g Specific Energy
=~ 600 — : - — actical limit of Li-S E o
[ . "] |
2 Li-S Future _ -/ / 600 | [Wh/kg] mo'ml e ycn o P08
et 500 — /7‘ ’/‘ ostromely high enorgy vabees 7
= / / Li-metal NMC
Jul 2015 y £ Oct 2016 o
400 — A /7"/, - 450 !
oxXisLi-s Y &~ Li-ion future 50 Wiy -
/ / B . . Adverced Lion
Iy 300 —] Today ) /// B - with Li metal (Graghite/Silxon sncdn)

4 e CSra Ve ~ Practical limit 35 —4 May gan due to improved
= =l N o ‘ 0 - S mateiohs B coll enginewing
< 200 — / Nk ‘ . ‘
&5 ( ™ Li-ion future 250
20 100 — \ ' e
) , Panasonic NCR186508B . Lu!u,!":-,c n:a-‘ :

NS — ATRG Mg Tharks to

ch 0 R Li-ion technology today f_' :v-'”vmg
o
£ T
o o ©o o o © o o o o o o o
4] S o o S &6 ©6 6 & o o O Time
o - & ™ + o O ~ o o o «
v — — 80

Volumetric Energy: Wh/L P Smaller 1991 2015 2020 2022 >2025

HPFR) OXIS EnergylOur Cell and Battery Technology Advantages ), https://oxisenergy.com/technology/. OXIS Energy[ Sulfur Batteries: Mechanisms, Modelling and Materials ],
http://energysuperstore.org/esrn/wp-content/uploads/2017/06/Li-SM3-2017-Opening-Slides.pdf (E%H : 202059H29H)
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Amprius Technologiestt(d. BERICSVI>F )04V —ZRUIFILA A EMZFRFEL TVWD. 435Wh/kgDE4RE
(DEREEDSEZEHN DD EENHPICARULTWSTTINS(E2020FEM = THI500Wh/kgZIERL TLBEIEEEN S S,

I DFOLAAVEBORFERIBL xREBEARBELH, 20206128 STHP FTARNTWS
1400 500
1300
® Amprius Cell @ Tier-1 Products 450
1200
1100
400
o <
= 1000 é
=
3 900 350 3
® o
€ 800 W
o Galaxy S8 : 55 =
o alaxy 300 =
o 700 Galaxy S7% -
o Galaxy S5 y o Phone 7. @ ® ® GalaxyS10 o
w 600 ® : : &
: iPhone 6S iPhone 8
Phone 58|Phone 6 iPhone XS 250
500 iPhone 5
. iPhone 4S
400 iPhone 4 -
300
200 150
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Timeline

HF) Ampriusl The World Needs Better Batteries! ], https://www.amprius.com/technology/ #&(c=Z#R&HAFPER (BI%H : 2020£12822H)
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IR7E. eVTOLOENREOERIILIBE M TH N, LDEVIHIERE#EIR I 36, KERBEMEENH(ICEATZI S
MERDIEENSFERIN TS,

eVTOL
DM

> <

ElER %
DM

KRR =R SHRM

| mpEtEs e UTRALTLZeVTOL, NEZEHOH)

BAEA-N— FCA=h-— 37 =
Ballard « 20204108, Honeywell[ZRBEMA—-H—TH3
- n349) /|- Ballard DA ZEEE £ # E UG L FERL. UAS/UAM
Honeywell [ SRR E M2 e 9 55 i 2 RUIC
CityHawk o EBRE : ~6% (\1O0vhE)
Urban HvPoint = | e ATLERE : 234km/hr
Aeronautics é{) . fifcEEREE, RITEFRT : 150km, 20min (4&#53
(1A3TL) i)
+ HyPointD[ 4—7KZ25 17K RIARI Eth#3E H
Alaka'l " - . .
: = m = | « MZEAIS—. BAAR. EMENXRREOTHIBZIETE
Technologies Rl | o fREEEEE, RATESRS : 40040 (644 km) . ABSRS
CKE)
" « IA300VAILRITAIBE/R 19 ATED DK ZREFREN T 24
le;grel/éip? Hydrogenics || ZFHET
(—l‘\\’f‘Y) (hF4) i ||+ Pipistrel DB ER#EN—-RX(CDLRNEEET. 201659
: BRI EhzEESL (R T ERZ =ML
Airbus IBERAL « 20204E9H. KFEZE HIREETRFTULLMZE#DI>

TR, 2035FFTICHMIDFE.

HiPR) https://evtol.news/alakai-technologies-skai/ , https://www.urbanaero.com/evtol.html#energy
https://www.airbus.com/newsroom/press-releases/en/2020/09/airbus-reveals-new-zeroemission-concept-aircraft.html BEC=FHRSHAFAA{ER (B%H : 2020569825H)
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(8%) REEhoAVY b
IR TR F —FE (L. LIBEhE LU TR e, AAIER (LT CENTES L. BETICH D SIS RIEERD
NNy7)—FERBL LB ThEEEN 3.

SHODLIB(Z150-200Wh/kgDARYITH DL Uberh/WwF)—(CERU TOWBIRIF—EE(F400Wh/kgeFvvT
W'&30, FlZ(FHyPointtt DERFTARIEM(E960Wh/kg TUberOEKANRY % I)T7 33,

| wru-emnEho T E - BELE

960Wh/kg

Specific Energy: Wh/kg == Lighter

------------------------------------------------------ HyPOiht@%ﬂ%;ﬂZ/\O“}g
B
600 — Li-S Future s p ’,
500 — I .
w2015 [/ Loctaoe SrmetalNMC ‘
400 [I—— ----.--- -//- 3 - - -----.-. -------------------- Ubero)gmzN\yO
OXISLi-S X et Li-ion future
300 — IOdH\/ \ Y / ) with Li metal
/ N
200 — ---J,‘-/--- m——— ;--;-ff--'---— ---------------- IR{TLIBOANRYY
[ ™ Li-ion future
100 — ; 2 Panasonic NCR186508
— Li-ion technology today
T T T T T T T T T 1 T 1
o © © © © © © o © © 9o o
o o o o o o o o o o o
L] o~ m < (T} O M~ 0 (o)] o i
L) 4
Volumetric Energy: Wh/L P Smaller

tiF)  Oxis energy. Uber elevate white paper. HyPoint
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AFDFEBITR

WAz FRE I3 HEE/\WT)—ZZMT D5 ED2ONHD . A2 FTTE T D/\F—>Tld, FTEBRREITER
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BEICIDERS.

5l Z (3K Openertt[ BlackFly ID5&. 120V/15AT7 . 46RIZE9 3N, 240V/50ATII673 TIRETES, /\WTJRIHED
NN5—>TlE. Bz (FIHEVolocopterftVoloCity VC 2-1 |DOZZERFRI(E553 L3V s, 5—>T7 30> R4 LHFEFETE B,

AX—=h Bk | EEH | B4&ESE | XAfO-FK 2EE# S St Ny | FEERR e
EHang | 51" | 27 LESETS | 220kg 35km | 168 17kw | 1209
H4ED | BlackFly Opener | 1f& 142kg?) 113kg 40km?1) ((;ﬁ]f;ﬁm 8kWhD | 67432
RE
. Pop.Up (2 RRTEERNS (2 BEEE®RNS 20kw#
Ny7UD VoloCity | 1f& 900kg . (EogeEE | )\yTIEKI5D
i Volocopter | \/~57¢ e 4oyh | (urow) 200kg 35km 188 9= 1AL TR IRE]EE
1) KEUHEOBA, 2) 240V/S0AT20%H5100%% COFERBEFR. 120V/15AT20%H%5100%MBA(E7. 4550, 120V/20AT20%05100%0B A E5. 5858, 240V/2x50AT

20%h'580%F CO¥E(32553, 3) /\—h—EEOMAudiHHIEEZRIAL TS, AirbusttOBAFOER/LECity AirbusiCSE¥I2N3RiEL, 4) Pop. Up Next@RITES 1)L, F
ZEANTUIL. # FES1-LO3RTIBAREIN TV FEBHTULOERE200kg, 5) FMRLOBE. 6) I UTNTHY. RIRBIEEMEAER

&PR) Electric eVTOL News[EHang 216], https://evtol.news/ehang-216/. Electric eVTOL NewslOpener BlackFlyl, https://evtol.news/opener-blackfly/. Electric eVTOL News [Pop.Up Nextl,
https://evtol.news/pop-up-next/. BOSS HUNTING[EHang 216 eVTOL Completes The World’s First Commercial TripJ, https://www.bosshunting.com.au/motors/ehang-216-evtol/. OpenerlBlackFly],
https://www.opener.aero/#technology. Aviation TodaylAircraft Manufacturers Must Jump In or be Left Out of Air Taxi Revolution, Says Airbus Exec], https://www.aviationtoday.com/2019/01/15/airbus-
exec-expanding-services-challenging-uber/. DRIVEMAGI Audi, Italdesign and Airbus update Pop.Up Next, the self-driving-car - flying-drone combol, https://drivemag.com/news/audi-italdesign-and-airbus-
_ update-pop-up-next-the-self-driving-car-flying-drone-combo. Electric VTOL NewslVolocopter VoloCity VC 2-11, https://evtol.news/volocopter-volocity/ #B(C=FHSHFAER (B%H : 2020410812H)
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H1E> 27 AICBAULTIE. VolocoptertthFly-by-light (FBL) AXZERAUL TN, MhttnZ<(3Fly-by-wire (FBW)
HREFEALTWS. HMIZ AT AICDWTIE, /X100y MYEERT RIBEDEM S EEL TS IM ATV IR FINRIVEBEH LT

b\é(ib Fﬁﬂlb\ﬂnt

===
EF"uf\u

S AT LAORRISEII S AT L EEE L TUVRHEAN DD,

KRR =R SHRM

154 g i =t . o HMIY AT AICEET 51558
(4k2) PEFEEX SAFA SAFh oY, MESATA — =
UM T BERENNS. | [eqmy s _
v IhYE EENY
Volocopter | 15+ | FBL U-SPACE | TieAiL Y. Gifat, GNSS? ;[wD\yM*‘:“af—]moa%ﬁt [E#ERe]
(VoloCity) JHAOYE | %MRI&ED SATL FMS), 93aYavh | :1 ) 7 ’ gﬁ%fgég{;gﬁgggg
O-Jb. Y94 LE"H AMRESAE e
Y ¢ (NRBIEERABEAE ) - [0y bOFEFERL
Bel a5+ | emw i Dty (’}_}Z;ik@’ | vt (15-204F4%)]
(Nexus 6HX) | /MOvh h5(EAEH) %FIEJT”"IQJ‘ _t{E'_ ,5,/ T B OX " 1—EIRTIEHE | (HMIS 25 A0z
e e BB IRA S
Airbus N [BERIT]
5op. U ofE FBW (_/,FFHEJ'[%%E oY L (DRIEHRDSEAR) =R EERES AT\, Bl )
,(\,ec;'i')qp XMRIUBE | PPEAI) | D254 (RREERISEARR) | Y-ERE(ER)- IRET BIH0
FHRBI> AT L\ EIES,
. >4 1 L—4, H45, LIDAR, i e
f\\;rt:‘us | FBW (REE | TPF—970-79, GPS, IMU) ([ifim‘f/' e
o SMRIETE | HBEAE)S | BE i - Bt 2T ORISR -
Alpha) SMRIBE | WHEA)S | BREDHANE - BESES Y A TE)

AT s 1 (ARIBERNSEAER)

1) HHS AT LAEHMISZT LOEHR(EVolocopter 2XEBIETHBLIBTE, 2) EMIKUEFES AT L, 3) RATEIEIZTLA, 4) N— M —TREOIMAudit I BEEZRAL THH. Airbustt®
BARDREZEALICity Airbus(CEHIZNZRiBL, 5) AirbustHHEMEIRS 27 LU TIBlueprint for the Sky 122ARU TU\3H, IRTEFIBIEERFE(CH P, B8, Vahana 7O 1/ MI20194
128 THREREINTVS, 6) XA, #EYA. MR, BEZIE, 7) BHEFEI—YH

HP) Wing Ober Quebecl The two challenges of the Bell Nexus project], https://www.wingsoverquebec.com/?p=8301 REDZBBEHREE(C=

EREMFPMER (B5EH - 2020510812H)
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EAXRW(C, WTNOMATEE-SOTORSOTTEE(FBREINTHED. NF31— NIBERFERLODAE DI TH S, £z, Nexus
AEX(IZPROEPEF AN HEIBH L TS MEZEEELLUTE. Nexus 4EX. Cora. Lilium Jeth'E{TENIEEEER
BELTUVBIED . SureFlyh Bk, 0—4. A&y RICEREZEHHEZELTLS,

AR
- ZENREORITHHIC1—5%E

A—h ik TUERTEOIBE, SEFH EEN T RILF — KR MEEES
VUV I S ORBERCEUFINAAS
MOOG SureFl T TE—I=ERE) o 7—hOPREPICB2EZERA/NT21—b | 84K 04, ATy ROx R#EEEFHNT
(Workhorse) Y | cak07—AIC2BFD . MIIUEE—9% #EE, iR
5
AHRTORFAEDH5, 2SN EELTH
Nexus (AN gE T . i - .
Bell 4EX ATS2 TR TS H TR (ARRRHENSEAH) RS ORMERE RIS
- BPROPER T B YRS,
<HERITHC12E0M LI TORS%
BEHLTED, EROTORSGHEIEL T
WISK MATOIEE s RIRFEREUCR2EERANGY 1M . 1t ags
(Kitty Hawk) | €02 3EOMIUETISA NIV M- SEEEL. | 1B SRNSORBRELIRIER
—ENEUZIEFE. 15CBEE,IEUR
BATHHEZRCIET - FTE3
. R EBUCRSEER 51 NHESE |
Airbus Vahana (2 BETBZRNSIIAER) CHAEE S B 2h MHEZEEOHIEFE=E A
< 36EDMNIURI Y aEH. ITOYY
(BB —LRENTHD., 1EOREH
- Lilium ﬁﬁ?ﬁl)i‘/(l%gﬁgﬁ’éiéldiﬁb\ . JPSS, 9 T PN . - Br SR
Lilium Jet A1 S LS Bl THEEN Y 531 — F TR AR EESE S BHigflxoRaEEs3aas

HiPR) Electric eVTOL Newsl Lilium Jetl, https://evtol.news/lilium/. Electric eVTOL News[A3 Vahanal, https://evtol.news/a3-by-airbus/. Electric eVTOL News[Bell Nexus 4EX],
https://evtol.news/bell-nexus-4ex, Electric eVTOL News[ WISK (KittyHauk) Coral, https://evtol.news/kitty-hawk-cora/. Electric eVTOL News[Moog SureFly],
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¥REE [ft/min] ¥REE [mile/h] [ft]
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500 80-140 500-2000 SENLREEED
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