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ASTM VertiportOsgsanttasoees

3

F38/uUAs

BINHEEDARBZFEIT. BN
BRETMMTONTLS

F39/Aircraft
Systems

F44/ General eVTOLEMR DL IR (CDIZDR

Aviation BEEFD

E-40/ Electrified BBMZEROTZREIEEZ

Propulsion pi= (== mm

AE-7D/ Energy &Eith. BMS, FtE(CBI925%

Storage sHiEdtZIRE

SC-228/ UAs UASOi=PRIEHt DR ODLER
TUAMMDFEICADTLD

WG112/ vTOL KR, T2 & 12057
TEZERY (AR5

WG113/ Hybrid EE/ )\ ATy RHIEEDIRET N

Electric Propulsion THNTW3S

UASDIERN DR DR T
N—RMENFEFBEN TS

TC20/SC16/ UAS

VTOLBS:EEE) &CommitteeDBHA/\—

FAA, CAA(NZ), Airbus, Bell, Boeing, Ehang, GAMA, Joby,
Kitty Hawk, Lilium, Volocopter, Garmin, Honeywell, Moog,
Thales, Uber &

EASA, FAA, Airbus, Aurora, Kitty Hawk, Embraer, GAMA,
Joby, Lilium, Volocopter, Garmin, Rolls-Royce, Safran,
Thales, UberZs

GAMA, NASA, Uber, Kitty Hawk, Terrafugia, PIPISTREL,
CAMI Z=F

FAA, EASA, TCCA, PW, Collins, Embraer, Boeing, Airbus,
Triumph Aurora, GE, Safran, Rolls-Royce, UTC &

EASA, FAA, Airbus, Boeing, Joby aviation, Lilium, Pipistrel,
SAFRAN, Rolls-Royce, Volocopter Z

FAA, Collins Aerospace, Boeing &

EASA, Safran, Vertical aerospace, Thales %
EASALEHE, ZNLIIMIAEA

WG3(EAFUZNEBE .. R—bepassenger carrying UASICDWT
(FA AT BIRE

X EERSNASN-FREROSIMADN-ZDON2EEE TEREHL TLDEDOTH. eVTOLBELREDERIOWork item(CAEARY(CBINO TV E(FBRSA

AT NRBIREZEE(C=ZHREATAERN
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ASTM HYU—

[ASTMOD454E]

WGICFERNZRBIMZESE* 1ORRNISENTND, ZETIEITTR Z2EER L OBREICEEIEA 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)
EES0TT. eVTOLAVUEEHEECZ 3SR EN TS,

[EEDERHFRIRS. FIE]

F38.01/WK62668 : 1Rth$ LU EIRCBIT B IEEEZMAEREDNETIR F3442M-2072F1TUIC (WK62668%Z%1E)
2021 (CWK74215L0 TR,

F38.01/WK69690 : EsfRflET —4Y—EZXTODN/5— (Surveillance SDSP) DOES:ET. AEEIRDHIC
2 DOETINZEFREL. NASADVEZEPUE— NDIL—ILERIFISE . ZDORICSRERDIEMZED DT IE.

F38.02/WK59317 : N=F4R— MEEHRIBDIREN20215F1 B 178H(CE Nz (3/5(Cxt])) . ICAONMSDA S
Z2BEL. RPN ERBIVEBEA)ITI - AT LI EZWMET FIE,

F39.05/WK66523 : DY 547> ADFEELL TORMESBHEN CXI ST DI2F3338-18%ET Uz, FAT(IREBR,

F39.05/WK56255 : ESHEETI RN F—IFEIATADRET L. BEZRTEI NS, BMIORE(CAE->TIEIE/EH
WES5ERD [EK(practice)] (TR EREZARETH,

F44.40/WK68801 : iZEAIONRT Y AT ASREDEAEMIZ(Z. F30650HETIRTHD. F3065M-21ELTHITEIN
3o FITIHREB R,

F44.50/WK72754 : INBURRZEREDETHIRICRI I DEEAEIUZ(L. 2020128 22BNMSIRETOTRICEEITU. 2021FE5E
—YHHAISEN BRSNS FE.

2021EF(CFESNTVDHTBWGIZ(E, UASTER T AR EMDERET. RKARRUASDRETEBE, BERUTMERET —
AH—E2T0/\ 15 -0 HE. UASOMIAMECASTRMEICRE T 28T F B BLUEEUASOIRENEFEND,

10



eVTOLE:EEZES R L)

20214 2H187F. F38 (Unmanned Aircraft Systems) |,
Aircraft) ZEXD T T. eVTOLRVWUEENHEE

PA7742

E A

F38 F39. FA4DEZEBRAVN-N51%

F38 F39
| |
: 38I 02
F38.
F38.01 i . F39.05
A e Flig _t Design, Alteration, and
Operations Certification of Electric
| | Propulsion Systems
Active Work Active Work Active Work
Standards  Groups Standards  Groups Standards  Groups
-F3442M- -WK62668 -F2849-10 -WK65042 -F3338-18 4 -WK56255
20 /62669 (2019) -WK59317 (WK47374)\'* WK66523
-WK69690 -F2909-19 -WK65041 -WK67455
-F3178-16 -WK63418 -WK70381
-F3196-18 -WK69335
*Work Groups= Proposed New Standards
HPT) SNRIEREOEIC=EHRETHITPTER

F39 (Aircraft Systems)
E(RDIE (FRXF) PERFRIBDIELE (FXF) MM&RitantTua,

AC433 eVTOL means

of compliance group
BR1FARA8LeVTOL/UAMDRDF vy 34

HRIASH=

72 fic Q0 PN

, F44 (General Aviation

WERNEEEES. 15, ZNBOE Ty TEIBH S8R E
F44
|
| | | | |
F44.10 F44.20 F44.30 F44.40 SysFt‘(‘;r‘ﬁgoAn g
General Flight Structures Powerplant Equipment

=== ===

Active Work Active
Standards Groups Standards
-F3117 -WK61705 -F3082
/F3117M-1 WK68757 /F3082M-17
-F3120 -WK68762 -F3173
/F3120M-1 -WK68763 /F3173M-18
-F3264-19 -WK71556 -F3174
-F3310-18 -WK71557 /F3174M-19
-WK73007 -F3179
/F3179M-1
-F3180
/F3180M-19

11

Work
Groups
-WK65205
-WK65230
. WK68849
— -WK68839
-WK68850

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-14a
: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) [CHir5EREH
_Com  _No _ Workltem (%) | GE& (D . x-7mEgR

F38.02 |WK59317 New Specification |/{\-F(R—r& | [RD=T]
for Vertiport STOFTRIAE B \BIDEERFER (VTOL)MZEMADERZERRIUL. N\—71R—bO1biE, B, %5, 5%
Design DIZHERINBARIE . CNSAZEHLIC(E. 7000IbsPAT/EE 9 LU T OIZHENRANZEHE. /£
B gzt (optionally piloted aircraft). EAMEEENSENS.
B ){—F(R—MIVTOLOEITHR— MoBU TEEND LU T MR- M —E2ZIRHE LS5, CNIC
(F. RESLUEMBECE. J51 MER. #iZEEZ% (aerial work). iZE#EL >4V, FEE. A
ERES. ZEHEDAEIN. X T T AT —EAENS EN S,
X)\=F4R=bN : VTOLOBEEREIfER I3t 2 RBRURLE, K b g%
[HxfE4R5]
O 2021/1/17IC3%ZROEERZRFR. 3/5CKZ X,

<s&Eimsrm>
B ERORE
v AWIE20174FE(CRIE. HEIMRHEZHB. /N1Ov b, ZZB/AUR- NEETE TERABULD . IEEEFFTEAT -2 OVINFE-SIETEE
e R)\wI759> ROBMRENSBER I EINT,
v ARWIDIEET(E. ICAO. SAE. FAARUZOMBANZEHBICL2&5TEDFEFERIBL TS, BB, HE. >2HR—)L. Z1—>-3>2 R BAHS
e/ IE=1E{AV AN
v FAANSIEEAUR—=REETHCET 27 RINAH) - B —F15 (VTOLMEEBAMOBIEXIGIREZR) IR SEEFORILUAMPeVTOLIC
sRUVertiport 2 ENEESNRVR, FB5EENceVTOLOHR IR FAEEN S . KA (ECOF v T #IBH B LR F1ELR D,
v ARWIT(E, BEERE DD ICLDFFEDHAADIRIESNTEEET —INNKREINZFE T VAINSEDVRETFHREZEGFZ2ERT D, ICAODIR
e I ) M\E(L}:’CU'C%E%EQJ%DTEL/'CL\<79o
B SR
v STEMEENRBAReVTOLMLC KT I RS DRRET (ZEEE Tirofch', MUARRICEDE TIRILGRET. RSFHNRT7TO—FeRofz, FIX (L, B
EB*H%O)POIM in Spaceld. FAAYICAODEK(CLEEAT, TLOF/FATOLICHBWTENEERFEFNEREINT. ZmDIET . SREESNTHEE
F—ANEORT, UAMOMEEENUITH—-ERZE L EEDRIBN GO, EASANSTEE FOREE N RSN,
4 %%%I/MLD‘EEU@STS%E@&&“L 77O0—-F(Approach). XM (Surface) . BB (Transition) (CEAI2—ED /4 RIER%ER
HEZUTZ o CNEAUR— RDEREHTHEDWTHD. BIRPDeVTOLDEEE LANUIEIMARVNCENRE#MEN TS,
v Vertiporti%st DD EFICHIT 4R 4 BFIEZERMRE (CHU. HBORIRSEM (eVTOLOEMSGEE) Z/EM I 2N e ADRE Cirolt.

12
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ASTM F39 (Aircraft Systems) [CH}FHZRIAH
(Com . No | WorkItem (®) | HE&GD | AI-ZEMEKR

F39.05 |F3338-19 | New Specification for Ef#nEEE  [RAa-T7]

(WK47374) Design and Manufacture #I1Zvh B CORHEFGADEPUERET - BIFE(CHIT DN AERFIAZ TR T D, EPUFABEEE
of Electric Propulsion (Electric EE—4—1D. 1> 05— IR UBCHR, EPUEZA—, BRARIRERIZS((FE1—Y
Units for General Aviation | Propulsion NS—=2A2A=T1—A(HMI)hSERREN 2., %L&L\(iimttwﬁm**% RATH
Aircraft (Aeroplanes) Units : EPU) | 0OEHDEBET (225D,
s&at, FFCHS = Loyyzowb —JOAE(S F44.40 WKA1136LHEAT S,
DRTARAE [EnkELR 2 ]

O 2018/12ICF3338-18L L THEIT.

O B8&EL T, SR SENDBIN(WK66523). FHEIRNSOIELE. tREIRZDHDAH
(WK67455), —{ABIZ5245—(WK70381) 2 S8 — RN ZEM IR OB HEE R
BT 25551 0roORIEEBM4OBIMRSTENE (FERSR) .

F39.05 WK66523 |Revision of F3338 - 18 RAKBHIDMoC [7s:|—7°]

Standard Specification for D&M B SRR EIOMoCOENN

Design of Electric [Hx,%ﬂ:ljtiﬂ]

Propulsion Units for BIEBAOFEREL TORAESENT IS T B/z6pF3338-18%kET Uz,
General Aviation Aircraft I:I zl:aszmg RS HEEETIEOTH). NRMREBENTLS,

O —7. EASATFE-AEA N4 BARSBENTBEPUDSREECRE T 27 RN H1)—%
F1TUI. EASAIL. fERRREPURZEDEIGH, BIRMREERINIEIGZBIRELD
([CTREEIBFEL TS, &5(C, EASAIL. [7KIEFE (L. EPUBIMEEEEIEARICHDIEOTL)
WMEBEEREPUBIEZEEUSETEIRSRV ] EVDTHAEX ZIER UL TLV,

O ASTM F3338-18M585.10&(C&3E. VINITTRAFEICOWTIE. BBFEEE
EUROCAE ED-128LURTCA DO-178%f#HUIZAMC 20-115 D-Airborne
Software Development AssurancezEBINETHD. 1> T51T7> AT 5Aih
DIRRZFIHE. EASAICIEHEENERZSDEZIERL TS,

F39.05 \WK67455 | Revision of F3338 - 18 #E#HR=E0#mt  [RJ-7]
Standard Specification for LiRZESNZNE B BHRNBSORBEUHREINHREOKR R,

Design of Electric OFAFHIAFH [HEnfEIR R ]
Propulsion Units for O #FARICBFROR OV OD DRI _EDRZESZEIFRL. BRFECT 320X EDWERD
General Aviation Aircraft 2 BRVESE % E N,

13
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ASTM F39 (Aircraft Systems) [CH}FHZRIAH

F39.05 WK70381

F39.05 |WK56255

Revision of F3338 - 18

—RBIZS29-%E8—| [A]-T]

Standard Specification for A%ANZetE (RATHL) O B —(KkBIZSZ2I—ASH—IEHZH FRITH) OBSHEEI-vN (EPU) O

Design of Electric
Propulsion Units for
General Aviation Aircraft

Design of Electric
Propulsion Energy
Storage Systems for
General Aviation Aircraft

ESHEIYN BEHCRIT BR BB,

(EPU) 0)?&"%(:55@“5 [EfEIRR]

BNEAFOEI, O KEEOERE, —HRRSRI-ETORSICETEED, HERFTOSC
RN B EBIIE.

O KESEAH L. BRIV OREEEMTUTETL TV, REIZFBE /N-RZ
NSAH(CRET R EEMONBIEICERZZELTED. TNICEDT THIICIRE
hegElENnz,

EtgoEEHEETI L | [RO-T]

F-EFESZTL B RRIMOESSIRET B LUBRICHII DN AEREIEZZOFIEEEET 3. 20
(Energy Storage FAR(E, /NBURRZEH CEEAIN 3.,

Systems : ESS)Daxat | [EnsBiiR]

O SEFHHM=ELTUN, EIE T, Uberd®Ryan NaruERh—4—3v#5|E
HE KD EFCUberElevateM oINS RBEZZ(I5N 2 RiAH.

O BEANARFERGEISF TEROD, NyT—X—h—Fe(FHARA—H—D W TNH
WEREEZEREAL. TOTOTRAZIBEL CTERIN TLKEIEEMENS L,

O RTCA-311(EHLT BIebDREBFEREL THRETHBAIAS NI SFES AT LD
BIEEIRRFTHD., 311NN -9 2EEZBI TS, €D, [BE |DREN
5. IRMOFER(CHO>TELE/BINEF LD [Eik(practice) | (LTS
eI, FERIEIESL RIRRDI R | R A1V AIXENNE THHEHIRTUI,
ADFTFIEEREFHGD. MG RIAO-NNETHD,.

14
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ASTM F44 (General Aviation Aircraft) (B3 ERIEE
Com | No | WorkItem (®) | HE& ) | ZI-TEE®R

F44.10 WK68762 |New Practice for eVTOLOX> TN =17 [R3-7]
Maintenance and W NL=Z20ERIOE | EE)-eVTOLMZEMAFEOX>TT0I 5L HMEERB LU -2 7055
Development of B ezt LEVERL S BICHIED. BEBERBIRETEIAREF3, ASTM AC433(CLD. D
ﬁa'ﬂt.e”a”ce Manuals and FARIEeVTOLDIY A T2 A vy IO EACE IRE,
raining Materials for o
eVTOL Aircraft [ER#ER5]
O &x=%REF (BELER)
F44.10 |WK68763 | New Test Method for eVTOLOFTLLWEESEl | [RO-T]
Acoustic Evaluation of EAVYR B NI IR ES LV ERNOS/E R UMl 9 2128, k4 R2eVTOLIGER
eVTOL Aircraft TIREMEEEDS. TNIEeVTOLORSHOMoCE T FHMO—EREENS,
SC (gD B B EREZVERK T 2N ENDD.
B IRITIATE. BLUBEFEOAVITS— sk, 5L NO—45—0 )4 X5 - BITE
FefizERI 3.
[EREIRR ]

O eVTOLIZ1=74(CH—ERZIRMH I BlesbCERIIE N Test CouncillcE DT
ANCRET2:&mEITolc. TUC. BRURATRERFIR, RATHFES LU 31
L —A&EECRA I 207 ERBIEZFFEUR,

O —57T. \yF)-0EDIRVV/ARE. \yFU—ZTFFAN T —JREEDIRE.
2y BB TONINS LU S 119570 (T T ZHERADIEH RN

a""_\)néo
O HEROE vy SO E RIS T I,
F44.10 WK68757 | New Specification for Bt o@ENLE | [20-T]
Protection from Inadvertent K#ZBACTLhDEAAE | W HHEPOMZEEI%S THAIN 3 ERBELRLF3120 THIRIAMBREIN TV
Icing for General Aviation B\ BB IERMREDHOMRETEIE,
Aircraft [ER4ERR ]
O 47, BIRROMZ IS KRS EN 3 LA TRITT RE IR,

BEEOSLWork Item& (o2 TUORL,
O EETHROEVIDIFITIERON, NyFUREE (HBFIEMINERD,

15
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

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

F44.10 WK73007

F44.20 |WK68850

F44.20 |WK68839

F44.20 WK68849

Revision of F3117 / F3117M | jiZS#6DTFRE(>Y— | [RI-=T7]

- 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

JI—ADIZAERRIE B FRAZETIIFEREL TCOREDEREICOVTORHSZ=ESD. HERUESE

FENLNBB(CRERFHTERLICT 2. BEDIEEICHHESRBZE
M3 EZIREL TV,

B {EE . BENBEESBRCEEDHSN. ASTMRUGAMAOTI YA ML
TN, KREEDORIEBLIRITOCS/Part 234RBIE#FEUDITE. cNZiE
(LRI BE(E. COEGMEZARLE(C N T ACET., RAIDSIREADIA
TOEFHRIUTHIERREE T B TR, IBESNTHER ORI IR T 34
AA—T2T7— A NI BRAEDO RF 1A MIFBR-S(CAFEIN TS, Uith
T. COIE#HRIE. Google?ASTMIITHA MDESRA > H—2y MEZRIERE TH
RuJgEERn, ERMFEOMRAGERAINZEEEZ R DIF IR,

[He#A4RR]
O KRIRAZ(SIEEHNSED T BN, I/BTEE T34 > bO-)b. 75— MO,
T—ADAENICEHTRA A JI—-ACERZZHTTVD,

F3180 / F3180MmeX | [RAd—-T']
5T - MZEAEOEERFE | ® eVTOLIE. COMRBATIHUIREIFEDERMZESFE (low speed flight
(CBIT 51 9FRHERTAE characteristics)Z#FD. FvI(FACA33LAEEEN S,
[Ev#ALRR]
O &X%2KEP.
F3173MOET-fZet | [A2—D7]
J\>RUSHESIE(CBSTS | ® NASA Grand Challenge®Z0AthdeVTOLAZEN S OGN EHEMAD.

1 8IRAERRAE B HFEBEFENSwWingborneNDF4T. Hhikwingbornet., hE{Fix (near-
to-ground) O#&R5T.
[HRfBIRR ]
O R, NASAT S RFrL oINS BSNIZAIRZERU T, 1 EGRVSFR
TOER(CHFHELTULK,

F3082 / F3082MmX | [Ad-7]
T —PZEtnEENU B Operational reservellBI9 3B REBIE(FGETEREIECSFIN TS, €D
BRI 71Z%#R BOIRITEREIEZIRET I B8, ETHWNEEROIZ. CORIEDEARET IR
& L. eVTOLEeAircraftdF v LDV TH&ETEN S,
[HR$BIRR ]
O BZ=#RTER (FHAOHUARSSETH FRMRETORD) .

16
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

F44.30 'WK68781

F44.30 |WK68805

Revision of F3083 / F3083 / F3083M®ekET- [RAO—-T7]
F3083M - 18 Standard |IFESE REOLLHR W -iRig1eVTOLICEAT LI REENS. FBIMORRE

Specification for RUBER(CEISI8IRE | mREE6EER TS, AC433eVTOL Mockry I HroHEsE
Emergency Conditions, |#74& EIE(CED,
Occupant Safety and (R4S ]

Accommodations o ) .
OSZ2RER WKRETOREBEZHOBENBDIEVIIRT) -

Revision of F3114 - 15 [F31140%GET-#&&(ICREd | [Ad—T]

Standard Specification |%15fR4ERRE B EZeR(C URIT R EDeVTOLICDWT, N—RANS/H(CRET 3
for Structures EREBIEZEIHMEIAZ, FAA Part2700—-49—--57 NEREIAN
SIBRA> N U TIRII DRSS,
[HRAERR]

O ER2ETOFFMNFIFATIREICRF TR (BEER)
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

® F44.40f%EL TR, VEZEICRE T 25F DO~ RYY T ZFEIT I BIEICDVW TSI, 202 15 DFRRE(C(E, FADEC, 5
BHEE, BLUeVTOUREDTANEFEND. ZESEANSAILUZA M AR TROBBZIFEI DLI(kHE5ND ()
BIFRATHEDRIEVAL)

o SEELZEETDIHIC, YARRETICEETHEESERICOVT, FAALEASAREDELICHRAZE I 3L 5FERICEHENHO,

o FEERE. eVIOLRITHERITGERROERZEWD, RITHERP(CHRLEIT vy T2 R IMEZIEREL TLS,

Com_ No _ Workltem (%) _ HE# () 237 B

F44.40 |WK68803 | Revision of F3064 / F3064 / F3064Mmeg | [Ra-T7]
F3064M - 18a T-IZEnFRELES W eVTOLESDeAircraft AOBERMICDOVWTREINE, Fle. oiCHEE
Standard Specification | il IREH LB R(ICE (distributed propulsion)4REE(CDWVWTEARSTHE,
for Aircraft Powerplant | 9% 181Z#ER4& [HnfHIR 5]
Control, Operation, and O IREFFSNTLRL,
Indication

F44.40 WK68801 Revision of F3065 / F3065 / F3065MDek | [AJ-T]
F3065M - 18 Standard |:T-fiZEt&nORSS X (B eVTOLOEERRIRILF—F= (rotational energy content) (CH

Specification for TLRECHITDI8IRE | (F2EVVZEIRFTTD.

Aircraft Propeller FRAS [H#HR5 ]

System Installation O M EIOZEEDEERR IR+ - = (rotational energy content)
HEER,

O % Z=(3F3065/F3065M-2021E U TAGREN., A% {FEBH,

F44.40 WK68795 |Revision of F3066 / F3066 / F3066M0O& | [Ad—-7"]
F3066M - 18 Standard |:T-fiZBtDFEEE:S | B eVTOLEZDeAircraftDF vy T DA(CE DIE. BHNTREIEEIC

Specification for B fEPROLEICEAT218 BEIIBRFBIEZRITINE, INIC(FE. /K=, O—-F—-MEIRICEHT 248
Aircraft Powerplant RAERRAE SNEFENS (CNBIEREENRYY)

Installation Hazard [HwA4RSE]

Mitigation O 20205 12H02E&(32021 S F TR, BIHEEFESNTORL,
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

F44.40 'WK74969 |Revision of Specification 'F3061/F3061M-20mek:T-  [A1-=T7]
for Systems and INBIFRZEREDFRETICHITDS A | (WK74969DEHEARL)
Equipment in Small T LERERRICRI T BRNS [EREER3R ]

Aircraft Design 0O = ARSI A [ -
(F3061/F3061M-20) E&nTH&(iZLFEﬁJ’/{W( @ éh 2021354)%( iﬂm

<Famarrm >
2H10HOZEDER(E TETRVWIATLEIERM (USOC) EEERMCEIIBIEMHRRIRCHORL,

« AKWG(E, INBHE—THIEZRZEL TS, WINDIHES. REBDITECLHOTRESLTBY)CHIGESNBWNEGS
DL EOEEREBZSIESKIT . 6L, EDERERD. INBEF2D05R < ORERETHD, FERNMNE THHEIRTFESINI,

« RWGEF, SATLANERICHEEEL TORWVCEZ S ZT AN annunciatesGEAN) IUTIiHE . ARNERDSIERAN. TA—
WYY —HERR SN, FIRENY 17 VODAERR 5 EN RENZEVSR TERRNM U

« AWG(IZFTz. USOCTII R VERR/E et BIE R INREZ BRASIRTE LI,
’E&nTH&(iZLFﬁﬁJ’/{W(L@ éﬂ 4%(&2x3h5$£(@50
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

Com | No _ Workltem (®) | WE& () 237 iaHR

F44.50 |WK68765 |Revision of F3230 - 17 |F32300DciET - /I
BMMZEHEICEI2% | W eVTOLODESEANDFERELT, tETINEEHEEZASTM AC433(IHRE

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

[R3-T7]

SFMmARUHERC | 33,
BRI 17REME | [EnsEikiR]
O frZEfk TR THD, BARNRMESEIRMIEEIDREIOTOR,
O EASALTCCA(R. F3230R2ADZEE(CR M FEZIRUIz. BAN(CE, cn
(SFEDPEE DI BIERDFREAZ IR I DEL 12RO THD, IUH
[EEZDFT DI BRI TR,
O EASAETCCAN R U2 2B RSN, BlBRhRZESNIZIL X3, B
BIAT INFEZER CEELTH, MZEHORMRCRRC RESD
B|EE 23| SECTRIREMENIER IRV LRI EN DD, SO D%
R T INFTHARZ I 2RO TUVEWSRIRDHIBREN T,
ERCHI3E% | [R1-T1]

EHMRIFICRII 55T M GAMALASTM AC433&FE2(3. simplified vehicle operationsz#)

s FA93eVTOLLMZEHUCRIL T, SEDIBFORDOREHANELEZ TS,
[E#RRR]
O YRRt T. 202 14EEDBASBIACBITRE.
Ef#cEIzty | [RI1-T]

Y—BiE (Sensor | FHZERTIRITFEDeVTOLSORRIMICBIF2t YRS (sensor
fusion) DFFFRAZ fusion);EARICDWVT, AT APEBROEET. HERT 21T,
ASTMAC433(c&D, eVTOLPRZOMBTER R B ENMZEH(LERIETD
feshcnNsRsThmE LTSN,
[E#EIRR]
O Ve h (BEEIR) .
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ASTM F44 (General Aviation Aircraft) [CHIFREZRIEE

F44.50 |WK72754 Proposed Revision to | F3233METE - /)N | [RAO=T]

F3233/ Standard B ZEIEOTRICEY | W @AY Ny IR RIEE T B3Iz OVLAS SEEOMHFHAHDELT, F442%5
Specification for DIFHERRE AWM RCEDETER S EE(CEF, Shall vs.mustDASTMA 1 R34
Instrumentation in JNCEDEDILH. SUEZEF.
Small Aircraft [R1-T]
O 20205128 228N SIKETOCRICHEITU. 2021 F5E—TUHHACI%
ENER.
<GEimat >
3SR (CED. FIEDZITH R ZEHDORITE LURES T 2RICE BN,
« ROXEMBEESNT.

> [ARERIT. CRT7EOEEMNBREFAROA—T O REBDBEIC/ERRENT. NIEHR(F. LNIVL, 2. 3. BLUT4DEEE LT
TUDMZEHECEE mm BT TR ENTE, 12U RBIEDIAE(ISEATIEETHD. BE(CHIPEIRETIIRV. RER T
WRURE., BE. B2, A, BRASKUE. REZEREORITET 2D LUNIESTERCDOVWTEEIRLTWLD, |

cRZE(CID, EDOFSVWILIMY— ([EOBEEELTOBE. BN (LA RIERIESTICLD) DEEbIREIN.

[sensitive (BYEDEV) 1EVVOEEES, £EBEICHIAEEZLZIET.

«BB3BEETERE. BREIAT LR ULERENSEHZME WwZB) 2N3EDEL. BEIATLAEROHER ORI

30 fEMEFETERENMFRM ST I DbDEENT.

FRELTEIRIN. 2020F12822BMISKIEZETOVR(CFBITURN. BEMRIAS MIEFESNE. 202 1FDE1MY

FHAIRENBRINT.
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ASTM Task Force®;EE)

Com | No | PERE——

task force |AC377 [R3-D7]
Autonomy TG | m fmAMZEMS 2T L (F38) | MZEMES ZT L (F39) . BEU—REMZEME (F44) [CEETRBER0XN/ -
SRPEESIIFEIEZE R T, SUAS. GA. UAME TOMZEMO B RN ZANZENMETE, 2019F68(C. BES
AT LD EH 2 RTEITBIDDAEE TV — LAD—D% W\ -9 Bt R— MRRERUZ Lik—NI(E. ASTM,
GAMA. SAE. FAAREDES:ERIGIBERNSEN S,
[He#A4R 5]

O 2020678 (CHfliEkESZE [Developmental Pillars of Increased Autonomy for Aircraft Systems (fifil
TS 2T AOBEREME EORREOE) | #REK. ¢ OBNE. B AN MEAEOZ 2. FBENUFIRET]EE
HaZHIEEBERL., MEHOBREEEEDHIHOFIMNREROETZES(GERIZETHD.

O sREZEDEREEEULTulsa KFE (AVHRIM) OFiE%. Loyd HookiE (3. AIREEZET. MZEHLURR
FEIATLERETEMERAULTWBI AT AT —F77F v, BIRIHEEE. BLUHRTOTAODEFICHIFZEREERERAIC
DVWTCERBALTL,

task force |AC433 [RJ-D7]
eVTOL means of | @ AC377MX4>/\—(C&oTITHNEIFARIELeVTOL/UAMDRIDE vy IS, BNEOE vy THIEH2 1555 %
compliance B3,
group B EESFERUVEEDRNI FOVEER LRV, UL T VAEREL S 3B EISETEET. BOBFOHE

UIREAREVERNEE R DEIEZ{E Y, Flo. EERE—BOIOSIIMNRR—Sv—EUTHHEEL, 2021825
79747 3eVTOLEEDFRIEB 7B T 3.
[EnfE4R5R]
O IXTOeVTOLEE/FEIEE ZIBHU. BINEEOMEMZIFEL. TONEMEZASTMADBE BIFZEEIS/

=)L =
éﬁﬂ EEJ%%O
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ASTM F44 ShAYIN—-

ASTM F44(32019%48(CeVTOLICEE9 30— avTJ %R, GAMA, Uber, Kitty Hawk, Terrafugia, NASANGEEL
THEN. ZORDASTMICHF2eVTOLEEDIEEN (NS DIEEE - BERF N BN TR EE ZBN B,

eVTOL International Standards Workshop®2’'0%5A (April.2019, Belgium)

A
OPENING WELOME AND OPENING REMARKS Kyle Martin, GAMA
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 Boudewijn Deuss, EASA
- 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 Christine DeJong, GAMA
EASA SC VTOL Kyle Martin, GAMA EU
Operational Capabilities and Considerations Ryan Naru, Uber

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 Tom Gunnarson, Kitty Hawk
Integration of Energy Storage Systems Tom Gunnarson, Kitty Hawk
Inadvertent Icing Protection Greg Bowles, GAMA
Crashworthiness Nick Borer, NASA
UAM/eVTOL Emergency Systems Certification Credit Ryan Naru, Uber

Design of Indirect Flight Controls (WK61549) Dave Stevens, Terrafugia
CLOSING REMARKS Greg Bowles, F44 Chairman

HF)  https://www.astm.org/MEETINGS/SYMPOSIAPROGRAMS/F441D3890.pdf (MR : 20214381H)
https://www.astm.org/COMMIT/F44%20ASTM%20eVTOL%20Workshop%?20Presentations_April2019.pdf (BiEH : 202143H1H)
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ASTM SHIAY)NN— GAMAICDWT

® GAMA (General Aviation Manufacturers Association) (. ASTMIZH(F2eVTOLEEARIE DR E ([CIEMRA(CES
NOTVRHEHED—DTHB.

® GAMANOZES®O—DICElectric Propulsion & Innovation Committee (EPIC)H'&%ND. COTFICeVTOL
Subcommitteeh'$rd.

European Leaders Steering Committee ® Data Communications,
® Infrastructure Subcommittee

® eVTOL Subcommittee

® Hybrid & Electric Propulsion
Subcommittee

Flight Licensing and Certification Ad-Hoc

Electric Propulsion & Innovation Committee ( )

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

o : ‘aator
Vs G e e et 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 sC 8

) ) ; HiF) https://gama.aero/about-gama/committees/
Technical Policy Committee (MIEH : 2021€3818)

N
N

Copyright (C) Mitsubishi Research Institute, Inc.


https://gama.aero/about-gama/committees/

ASTM ZMAYN— GAMADEPICOYI ZEZES
EPICEETOYIEZEESOIEGLA T 0@ED,

KIS =G atsim

v B b{EEDEA -power train
Electric and Hybrid v (I RRUREBESHEES AT LESD -motor
Propulsion Subcommittee v F&ETERENUS —EFRTE -battery
v ARL—=23F)L-URY, RS —, #RH -fuel cell
v SETBLERZEGOE L YIR—
Simplified Vehicle v RO B EMEIEK . L ] -Pilots functions
Operation Subcommittee v ERCESNIHAER S A7 AR U DIzshDESE T OEEE R UNEREBER | -Increased automation
v BREHIAOAEHSF -Pilot training/Licensing framework
v ZEREI TS EN/ AT N> RZEFRISENDRL TN Z (e 3 e
v SRETERAE. RIS, Efifl. 350]. AR, ISR UHRGTAY Mz 14
v BEERTEERECEET AR -Vehicle certification
eVTOL Subcommittee v ERETEREINS —EIRTE -Operational considerations
v ARL=23FI) - URD BER. FRH -Public perception
v eVTOLZYSa> DS E B E T INBUNRV TSI - KA ZA L
e ——d -Aircraft servicing, charging, fueling
v BFMMZEEOATIIR—MHEZ-X(CHIET S :
Infrastructure VB0 AT DT PR IR (AT “Ground crew & maintenance personnel
v ERENEN (ST B (TR BN TEBEUE. IR AT P g U

Data Communications Ad-
Hoc Committee

Flight Licensing &
Certification Ad-Hoc
Committee

HPT) EPUSIICHEDEER

SSENEN

SNENENEN

20194835% 7
F— SEED-— AT
ST, T5AR= b, BEURATEIRIIRIS I U1 -3 %kt

BOEER

eVTOLD/\1/ 0y o1 > AICLDFRHRRIRTIL — AT — I DFFE
Simplified Vehicle Operation SubcommitteetilifTU T/EZE
EUEKENSFE
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ASTM ZhAYIN— GAMA®DEPICOAYIN—

GAMADEPIC(F2015F (IR BN,

2015F D% HFNS, eVTOLOOEMTI(EIoby aviation, Pipistrel, Airbus, Belll"&H0LTWV3, 2019 X TIC
Lilium, Volocopter, Kitty Hawk, Uber, Boeing NextREDHEAAX—H—, T5vhIA—~X—¥Garmin, Thales,
Honeywell REDEfmmA—H—6100D, 20194 (C(E80#ERINEPICA> )N —ERO TS,

GAMADXY )\ —(Z(F. GAMAIEEE . GAMAXL S EPICERE DN DD,

EPIC MEMBERS 2015
42

E‘(’

EMBRY-RIDDLE

AERONAUTICAL UNIVERSITY

HFf) EASA EUROCAE VTOL workshop
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SAE H¥vU-
[SAEDF5#]
® SAE[}. BEARNCEBIMZEMOILY MNIZIRBLVI D7 HEHIEREBL TS,

eVTOLICFHMEUEZE R RO, BETIZEREUTE-40BEMHEE-AE-7D&EE - REN'DITS5N D,

[EEDFERHEFRIRR. FTE]

E40/ARP8677 : EBEMRZEMDBRZRMIRTIT. BIFOI AT ARSI HMtTF ENEENMM I (OGBSI DENHIBA,

AE-7D/AIR6897 : MZEFHAZEDBREWEERUFILANYFUDNYFUIRIAY N ATANFITEN., BUXEERAD

—E2RELT"1OARN=ILBEAHD" )T IIEH

AE-7D/AIR6127 : AIR6127(3. iNZEFHEKIATAICBIIZIEEEDERE LU TRITINTHN., KDEFOMDINT

DVEZEDTZSHDAFIE LB RENS.

AE-7D/AS6968 : 20214FEICADE. AE7DDU—4S -5l LO/NBLDIEAEHFT T — DNz OILBEDFTEE A >4 —

J1—X&, AZ1—-5-BLUEREHTI) - DOIMZEHEDFTTE 2 I 312D DRIOEEZEIIFL TWB Lz RUTE. EBEMMMZEHEDTZS

DIEEHFREIEGTYMS6968. HLUMZEHAESEFREAIR7357TH,

AE-7D/AIR7357 : BRI ZERE(150~200kWh) DEBERFTEEICHEREDLANIUSHIGL, IZ1—-5—-00> T M

{EEE TS, BDAE-7DEZE, SAE E-40BLUAE-8ZEE 2SR T3, 4AARFTICEREZREL. EXRETICHRREZ

GBI D FIE

202 1FE(C(F, $FIC AT OEGENFESNTULS,

AE-7 (MZEFHBHHLVHRMEES)  AE-8 MMEEFEEIATLAEZESR)  AE-9 (BXHMBRIEZEESR) . S-18
(UASBEEWG) . G-34/EUROCAEWG-114 (fiZECHIFBATEIEE)  G-31 (MZEFHEMITEFES])  G-32
(AN 25T LAFa1)71) &
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HEALTH HAMSGENEHTS YSTEMS GROLP EYSTENS GROUP CONMITTEES I e by ey Eﬁn mmmnﬁa,m DAMIK  Monodisiudive Mathos & frocases
COMMITTEES Chain Jaffary &t # ERbeca AN = [ GHC  Siandard Compl o Verfcation R
Chalr Paba Carinl e = GECl Corfimois i
ME. m gl L 5
a-l1M rururdiﬂrﬁ.lmllr = David Alpander {Cimdory Cipad Akoardarisae.org Em ﬂm;mmmaﬂm
pistics | &GE-T  Arcraft Ground Support Enulpmant Doty i e
G-I Probabdsic Methods Technology |-&5E-4 Parkaging Hendingand Tarsportad iy Jaft Adking Jat Addra@saaong g2 Viharial
Johin Oiatwo by { A Standards Eu JohnCehwoitpd sacy G-718  Goumkariekand Subsncand Battery Rk Migaion
5C5HM Aerospaca industry Stearing (G412  ArcraftGround Cekdng Staring Gioue | fobn Oahwnrity (A StardardsEumpd) |
‘Gomimities on Siruciural Heath GAZADF  Mirrafi Deddng Flukds | oz Bucciem 0000000 | JordennaBucd G-2A Dok R parents
Merniaing GII0F g Facl Soch B¥CH (Adre SardardsWashinglon o0y | Judkh Afchis@saanng |-6-22 Aarcspaca Enping Supaiar Cualty (AESD)
GIHOT  Hoidovar Tma
B3l Aemmpacs Propulson Systems Hadth GIM Mok mﬂ‘g‘:" —EWW | 637 Moruchwing Haagamant
LT Bl Epment e prr——— = Tt COMPONENTMANAGEMENT | Chalr: Anchuin Touw
HMA - Ingratad Vehide Hadih Managemant 6P  RumeayCaidng Product Virk DiaAngd o (How BLE s Coveiopment) | Marl Dabn paiciisseong |-APHC Avionics Procass Mansgamsant
iNHM) Ele:|5 mﬂ!g:mmm PearaanLaman ks cz Maussnlomcridaiz@seong | | 511 Component Parts
HiEDk Matism Mook Vet iar riisas org | ez SobdStale Dovicas
LG5 Srawi ks Comred n Paacal T halln ghare Standands E PasGl Thal riisse0r arauyld TN
Arpait Equipma | Paccal Thalln ihare Siardarck Ewopal | Pascl Thalnisenry 1 | pog (e.fresBisk Managemant Commbios e ADHD .
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SAE E-40 (Electrified Propulsion) [C$Hl15EEIER
Com  No | WorkItem (%) | HE& (D Z3-JE@RR

E40 |AIR8678 |Architecture BEIMMMZERDRETH | [AD-T]
Examples for B COXE(IEBHEEICRAU THEZ DEEL. B1ZRT . Fle. UTZEEITDL
Electrified ([CI O THABE R I IHBENEERZHFET D,
Propulsion Aircraft 1 ) EBEIEEMIBEDBRESR. B4 DEBHRLE -BLES AT L, IRIVF-ET

SHNBZZ0. 2 )BHHEES AT LAEOHEDA>S—-J1—R, 3)EBENHEES
AT LADA>H=TI—R, 4)BEMEES AT AOTIRIF—IR—I A MRUET
SHAB. CNOBO LU ERZIHE IS —75. COXE(L SAE E-40 ZEER
DOIFEREMEZEDOSIRNA > 13D,

[He#A4RR ]

O xE<&&E. Webex(ZLD2021E3H30BB4H1BICTFIE.

O IR1EETROEEF(EXEEFR V. BIOTITET(BR,

O —AT. RKEOEZT7HTI—(F. PHEHEHETL T DO T —FFTIFv DT
ZEFTELT, AFROBIEZIRMH U, CNICE, £2EBR. /A JUyRESR. /N5
WINAT R, S=Z)\ATVyR, SU=Z/INSUILERD )\ ATV R, TII—RE
. BLUBIDI-—REZINESEN S,

E40 |ARP8676 Nomenclature & BIIMZE#OFZ R [RD-T]

Definitions for UER B EIMZEREORERFEUA N ERIAERIZIERK T D CNSAEEYERAEICED.
Electrified SeRREREA, 5% T, EOMEFHR S EANR SN A DI TE RV ZOUIEHH
Propulsion Aircraft IRERBR(ERI DS E(CTH I T E -

W IEGREVIRELL, FBOFEIRIOET BIo(C. BRHEEMZ 5Tk 5FTLL
pElE. FTULVEMT. BLUFTLVW T —FF70Fv(CEEI BB EEZEIIIHILT
@50

[HRfEIRR ]
O /es5&Th,. BRYEAE-ENAIR8678D—EB THDEBARENBTETH B,
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SAE E-40 (Electrified Propulsion) [C$Hl15EEIER
Com  No | WorkItem (®)  HE&GD | ZI-JE@RR

E40 |ARP8677  Safety EBEIMEOTS | [RAO-T]

Considerations for |14t&sd
Electrified
Propulsion Aircraft

W &5[H | COSAEMZEFEENSARE (ARP) (S ESHEEMZEZHOZ £ M Z1T

vV BSHEEREREROIEE—R

vV BSHEEREREROIER YN T3 5%

vV ERENMEIRI A ESRHEE S 2T AR UM ZZHAEIS (LR (F 9 B2

v BTEDUYRY

v HBEOREEUVESHEE a0t R ZEEIE

COXEDIEEE. YRATARUMZEHO R 2TEEEIOOD AN ELER TS
EHICERATRTENTES,

HREVRIL . BiF O AT AZE Ml AL EbEEMZEHOZ S
42 I I 2DSEY) THDEZEZBNDN EDLIRTTEROEYRER(L. B
SUBICIO TEASNIR S DIREFZ M B LT D, SBIC, HAT-EZRUEX L
IV UMZEHEE DIHICEBIE (CRREN SR EFE 5 EDLKONE. &
SHEEIC(LEY) TRUONELNZ.

[E#E1R5]
O 70> X7 A7e b5 EwN . BRHEEMZEOEE I ENHIRALLE,

UH\U. COSEREERT3(C(E. BRIEEGHRI-EORUVERN ISV
HE(CIEETBI INILT1—X (novelties) JOXEENHETHD. CNE. 2
MR TORIVZEDECEINEZDOMNEEZ RLTULRHELNRZL,
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SAE AE-7D (Aircraft Energy Storage and Charging) [CH(}3&ERIEH

AE-7D£MgELTIE. 2021F1ADEETE, ZIIDAEIIAFKFADTed Bohn KA EVIEE(CE T 23ERMEDHERETEIZFERUIL, CNIEF2H9HD
SETBWMEREINSRiAH.

_Com __No___ WorkItem (%) | _HE& () 237 RS

=EE/ND-ILIhO
ZHRIATLOFET R | (B RZEFHESATLALSIIDINEELOEEDLHOEETHD, K

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

UEBRDTZSHDARP

MZEFEBNIATA
DT LOZRBEIR

B E R MMZEYF
DLNYTI=SRFT A0 | B ZOAIRE, FEITHOMZER E THRATESMZEUFILNYTI-S T A

EXETHFE

32

[R3-71]

DEFOMDIRTOIEEDAFIZLERREN D,
[He#A4R35 ]

O AIR6127(3. MMZEFEHBRIATACHIIZ2EBENEE LLTHITS
NTHH. KDEFOMOIRTOVEXEDIHDAFIZELRREINS.

O SAEMZEFHIBRKESE (AIR) (& MEFHRRCERINZZE
EEBRIATLAOBYREEETHAY > ADOBREEARTT LTS, P HE
ZEONEMABCERZEHTTIHEN. ABOTE(C(IAANTLVR, fitZE
FEHOF CEEXZEHIIZEOERFRZFIEL. EHEMEE.
B, I105, BET I /EhRTH 2. BRBERET TS AT A
OB BE/ERICDVWTERT D,

[R3-71]

B AIR6198(F. IEDEEAET(FHRONTLRL. SDZDESUMZEE
(MEA) N\DFEZIRRLTWS AMERLFESBHLVEBNAOERZHE
BELTHD. REMEULRIECI TSN, BIFORELIEITO
BN EERD.

[ERfE4R5R]
O EHIERERETHS,

[R3-77]

DOFETHFEICEVWTERINESEANBIEERUV A EZR Mt I 2Lz
HETD. COERF "1V AN ILFHD " HaR(OERAINS.
[ERFEIRSE]
O REEEFFRITENSC,
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SAE AE-7D (Aircraft Energy Storage and Charging) [CH}3&ERIEH
(Com | _No | WorkItem (%) | EE&GD | ZI-ZE@RR

AE-7D |AIR6897 Battery Management MiZEt#CcHIAIZHERE | [RO-T1]

Systems for TﬁE?UﬂNWTU D m zDAIR(E. . (onboard) ([CBVWTEBIETEERUFILIYTY—
Rechargeable JOTU=RR=IAYNIRA | 25 1 #ERATBRHORET - BRI, B IRSEANIISER 2t
Lithium Batteries Th T3, CNSIBEEE. "1 AN )UBEHO " BESRCHEAEIN 3.

used in Aerospace s
Applications, David [EwEiR3S ] _
Vutektakis O ARBEZEQFITIN, A VAP IFEH RV EIGERR/ & FAARREE D —

BBON\yF)—(CEAEN S,

AE-7D 'AS6968 Connection Set of BEMMZHOIHDEE | [RAO-T7]

Conductive Charging | 1#58% (Conductive |'m @iz »iZfIsaE (Conductive Charging)DiE#s
for Electric Aircraft | Charging)#iifitzy b (Connection Set)(CRI3 2851 EREIAL, WADEEEEREIA,
(Connection Set) [HRAEIRSR ]
1| y)

O 2021FICA%E, AE7DOY—4—Tz5(d. KO/NBIDIZAEHFT T — DR ZE
HAEOILBOTREA D AH—J1— Ak, AZ1-F—-HLUEXHT T —Dffi,
ZEHEDFEEZ I DIHDRIDEAEZAAFZFL TVVB L7 RUIC, a2
Dl E M T EBIEHTYNAS6968, HLUMMZEHARBEIRITE
AIR7357TCH%.

[R3-T7]

W AR ZERL(150~200kWh) DB SR FEEICHEZ R E I LA
L. J21-9-00> T M bE R TS AEZEL. MOAE-7DIEE.
SAE E-408LUVAE-8ZERZSIRI D,

[ERfEIRE ]

O48KFTICERZREL, FRETICRRRERDIDTE.

K
il
B

AE-7D |AIR7357 Committee
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EUROCAE HBVU-—

[EUROCAED454#]
o fDSDOLDFFNHEIENHFDEAETIF RV XVN-PRED [ AEFE] MTONDE T, BB ECREIND.

® eVTOLICRIETBZAWGELTIE. WG-112 (VTOL) , WG-113 (Hybrid Electric Propulsion) , WG-80
(Hydrogen and Fuel Cells Systems) . WG-105 (UAS) HZ3if5N3, Bif. WG- 112/SG6 (BFHER) .
SG7 GEMELE) hhEmnEnrc.

[ERDEREGEIRS]
o KEPDDFMHNEREETHIN, SHISEATTERPEDEDFIUTOESDTHD.

WG-112 ® ED-278 Concept of Operations for VTOL Aircraft - Volume 1: General Considerations - Status:
VToL 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
SG4 Flight ® ED-xxx Compliance methodologies for VTOL certification in “inadvertent icing” operation -
Status: Setup

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 Ery;bprLiﬁls:Eolﬁctric ® 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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EUROCAEICHITHEEZER

2021 2R3, eVTOLICEET ZEZEERELTE. WG-112 (VTOL) ,

WG-113 (Hybrid Electric Propulsion) ,

WG-80 (Hydrogen and Fuel Cells Systems) . WG-105 (UAS) HEFBN3,
_Com | No | S/MV(®)  EEZGD 217

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

VTOL

Electrical
Lift/Thrust
Safety
Flight
Ground
Avionics
ConOps

Hybrid Electric
Propulsion

Hydrogen and
Fuel Cells
Systems

Unmanned
Aircraft
Systems
(UAS)

Remote Pilot
Stations

VTOL

=
EBX\

HEiE

Ze

AT

i#h
BT
B

J\ ATy RER
HEiE

RIEMSXT
I

UAS

JE—MC—0Ovhk
A7-33y

EASADOVTOL#CEE I B3Special Condition®Acceptable Means of Compliancet@&b@fé%
FEVTOREZREI DN BHNOWG, BE. 15/7-#EH. 2. RiT. L E(>T5. DSGHER
BN, &SCO2AKHIEZ1TISG0 Steering Committeeld&SGD!— ’5'— EASANSIBR NS,

VTOLOEBR S AT LADIREZFHFKT B,
VTOL®Dlift/thrust> A7 ADIREZFHF T 3.
VTOLOZ L HDIZEEZBIFT 3,
VTOLORATICRE S 2AZERBIFET B,

R—N B A TSDOREZFFT S,

VTOLDE T HEZR(CRI I 2IREZFFT B,
VTOLDEMMLZZBEFT 2.

MZEHEERTFEORDEBEMEICAITEEZNEATVD, BMTEROESCIIRBAES (Hrbzilz
2E) H'$d. MEHOBEMEICLD. 2005F152050FOf(C ZEM LR = E%250%HIHTE
oA Z R I IRFNEHD. CNICKDACAREER(CEH S I BENTEBILAD. BT H T 225
(C&D. MZEHEDMAENEE - T DV BIEE - AT LAY T 517 B0 IE#E T ED, FRHIADIIL,
FIHABSN T DIV TIA PO AFERNMBEERD. )\ ATV R/ BEMIZEHEL. ACARE
Flightpath2050BZEIRDHO—DDEZELRHELRDIS.

PRZEHEDKERIARIEMN S 2T LADERTE/FRAEDH 1 RS VBFE "AZANTS5)71 ANEZBHIELIZWGT,
IKSRIRFY BB At DZE R AT %WUGL SEEIRZIRET S B, BHVEREREDERBR(FIEEE ST,

HBWBIATOZEI T, M TE. D TORIECSBVTUASOLZ R INERZ B REL T DI DEHEL (S
SADRFEZEBEVEWGET. L TFOFE6DEF CHEkaN 3. : UAS Traffic Management,
Command/Control/Communication, Detect and Avoid, Design and Airworthiness
Standards, Specific Operations Risk Assessment, Enhanced RPAS Automation

VE-N1OYMRAT =232 DATCA > H—J1— ADEREEAL,

36 X BERERDWRET 71T AICOWTIFEIR
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[WG-112 VTOL 1D#8H%

KIS =G atsim

VTOLICHHEUT AR #EZFE I BAWG-11202019F6 (375 EiFBN. EASADSpecial Condition for

VTOLMAcceptable Means of Compliancet B2 ZEFIZEDHFEEHEH TL\D,

ZE8R
WG-112

¥J'G

SGO

SG1

SG2

SG3

SG4

SG5

SG6

SG7

140

B

Vertical Take Off EASADOVTOL#E(CES I BSpecial

and Landing
(VTOL)

Steering
Committee
Electrical

Lift/Thrust

Safety
Flight

Ground

Avionics

ConOps

Condition®Acceptable Means of
Compliancet R3S SMREZEFEL TOIREE
ZRIEITDENBEHNDOWG, BE). 1557
N T2 RIT M B2 T35, OSGH'EE
BEINTL,

ERFIEEITD.
VTOLOERS AT ADIEEZFEFKT S,

VTOLDIift/thrust> 2T LADOIZEHFFT B,

VTOLORZEHDIZRHEZFHFET D,
VTOLORITICREI 1REZFRFEI 5.

= EA>ISDOIREZFRFET 3.
VTOLOE FH2a(CRET IR EZRIFEIT D,

VTOLDEMBLSZFIFET Do

37 YFF)  https://eurocae.net/about-us/working-groups/ (BEEH : 20214381H)

HREAR5E

201956 R(TRE
ED-278%/ F
(X8)

CLOSED

RSTMetRES
(XH)

RSTMetREhE
(XRH)

R3TMetRE
VN=)

RSTMetRE
(XH)

RSTMetREhE
(XH)

R3JMetRE
N=)

RS MetRES
(XH)

&%
J\AJUyRESHEENDEE RS
(WG-113)&58HE
ASTM, SAEL:Ei

EUROCAE, EASA, WG-112
DESGOY—-5—-N5iERkEN3
;&E&(Z Limhi Somerville,
Vertical Aerospace

s&EK(3Andrea Marinovich,
LEONARDO SpA Meunier
René, SAFRAN

&£ (LPhilip Blagden, Civil
Aviation Authority(UK)

& &(3David Scorer, Lilium
GmbH

#&EF(ISimon Whalley,
Skyports

& E(IChristian
CANTALOUBE, Thales Group
#&EF(3I0rn Jaeger,
Volocopter GmbH
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EUROCAEDIRR : TWG-112 VTOLI®DActivities

WG-1120877)L—TJ T AT ORAMEED RST MRS ENEMESN 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 HFr)  https://eurocae.net/about-us/working-groups/ (Bi&H : 20214381H)
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EUROCAEDIRN : EDDVTOLICEHETSIWG

WG-1125OBEWGEL T, WG-113 (BE)) \ ATy RHEAE) |

WG-113

WG-80

WG-105

SG42

Hybrid
Electric
Propulsion

Hydrogen
and Fuel
Cells
Systems

Unmanned
Aircraft
Systems
(UAS)

Remote
Pilot
Stations

WG-80 (K3=-RIEMSRT L)
HEE. BB, 145

, WG-105 (UAS) H'$3.

[¥i=]
FMZERESER TIEESRDBENMEICAIFTEEENEATVD, FATOHEAECHITDEHCED, MEHOIARIEE -
1 [1; gi]l;);ﬁ]tnn_#ﬁ SEX, FRBINDXTL, FIFHABICT I 200 TS5 T AFERNNE,
R
® 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
0[ ED-j(XX Guidance material for durability substantiation of Electric - Hybrid Propulsion Systems EHPS - Status: Draft
&l
EASALIEE

(=]
NZEHEDIK R EM S AT ©ADFTE/ s LD N1 RS VT, REEITINEZBERIEUWGT., KRN B0z EFASEHIL R E
L RN Eej]’(b{JEIEHCODLﬁHE{fHﬁE%O

[EnfAIRE ]
® 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[{ggi]ozo Considerations for Hydrogen Fuel Cells in Airborne Applications - Status: Published

I

SAE AE-7AFCEHBEITIEZE

[#iE]
HBWBIATDZEI T, MEFTH. DTOREICBVTUASOLZ 2 ERZ T HEL T DI HDEEL (I ADMFEZBRNELIEWGET, LT O4F
TE67EFCHERENS, : UAS Traffic Management, Command/Control/Communication, Detect and Avoid, Design and
Airworthiness Standards, Specific Operations Risk Assessment, Enhanced RPAS Automation

[Hx#EIRR]
® 20165F9AIGHE

[{&®]
RTCA SC-228 for Unmanned Aircraft Systems &iE#

(=]
DE—M\1OYMRAT =232 DATCA > A —-J1—ADEEEAL,
[Hw#BIR5E]
® ED-272 Minimum Aviation Systems Performance Standard for Remote Pilot Stations supporting IFR operations into
non-segregated airspace - Status: Published
[4&H1]
s&=(d Francisco Javier RAMOS SALAS, Airbus Defence & Space

39 HFf)  EUROCAE WG-113 Technical managerA®E7U>4 |
https://eurocae.net/about-us/working-groups/ (BEH : 2021F381H)
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(4) RTCA-ISODENM
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RTCA /ISOICH T 3 & RIAE

RTCAICHF2eVTOLICEETRIEZESELT. SC-228 (Minimum Performance Standards for
Unmanned Aircraft Systems) HZE(F5N3. NIXT. ISOTIXUASICEET3EZEE S THADTC20/SC16
(CHWT. eVTOLBREDFEREBIRENREINTULDREC A,

<RTCA>
SC-228 Minimum Performance  UASOREKERM4RERE% [AJ-T1]
Standards for Unmanned 7 AMMZES 270 (UAS) ODAAKEBRORIKEREREE %
Aircraft Systems (MOPS) DO-365%¢. L CROERKRZAVIN KRR
a>ba-JL (C2) 7—=5Y>IDMOPS DO-362% %,
[He#EIR ]

DO-362. DO-365MefET. RUDO-36505ik4=9 2@ R131>
M= MOMOPSZ T - EET .

%RTCA SC-228T (3. UASOMOPSZARET LU TLWSEE R TH AN TFROIRES T —NDIRHHEL CTUAMBEIFEN TS

<ISO>

TC 20/SC 16 |New work item Operational procedures for |REZEH#HIXUASOEMFIE & —

WG3 proposal passenger carrying UAS
TC 20/SC 16 |New work item | Operation of vertiports for BAKON—T(R—bDA | —
WG3 proposal unmanned aircraft Rb—>3>
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RTCA SC-2280D &)

RTCADSC-228T (&, UASEEDRIKERMERE%AE (MOPS) HRESNTLS(EN. UAM Standardb
SC-22805#&DT7 1AL UTHRETMMTHON TV ZIRKN S S,

BAES( M)

SC-228 Minimum Performance |AMEMS AT LADRE EAMZEES T A (UAS) DDAA¥ZS DERAKIE A ERE B #E
Standards for Unmanned  [HREE%E (MOPS) . ZZxizel—4— (Air to Air Rader) ®MOPS. L
Aircraft Systems BCHOERZHAVC2UZIDMOPSZHFELU TV EE R,

B SC-228(cHUVTIE. FEEOXENKREINTLS,

RTCA- Command and Control (C2) Data Link MOPS

Lb « UASODERICHEWVT, #8_FiERPUASREL DR DI C2Y AT AL B RMEREHERTFIRZ BIBU X &,

RTCA- MOPS for Detect and Avoid (DAA) Systems

I-> o UASICHEEEIN2EZEEE (DAA) SATACHERMEPLHRFIEZRIBULEXE THD. FAAICHF B Technical
Standard Order&(CHV\TSBEINTLS,

MOPS for Air-to-Air Radar for Traffic Surveillance

LD « UASICHE#EZNBDAAS AT AICBWTERENZZEXZEL —45— (Air-to-Air Radar) (CHERMHREVIRERFIES22EIBUL
XZE.
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A\Y o _ —’ o ~ _—\\\ - AN V4
DU =l BEP AN AL 917700 MR BRLK MTS [EC62613. 60309-551—% n
OX/\— (EHERL) 20HE MT10 [EC629865U-X A
A=ARSUZ AN I3, TSN UP. U Bt Y- BD. 430, PANSY MT11 IEC6306621—-X R/

M ARIIN V=97 Z1-7 =590 J4UE° D0 K =50 O X270
YPENET T A0 HP 540 ML 9954

*PT (Project team) (SARIBOFTARIERL. 1E1E/ELTRITIBENBENTHD, MT (Maintenance Team) (FFITHEARIGORST - FFHIBEM, **MTICHVTRST - BFEENEI S
STEROAFNE

A IEC/TC23/SC23HISC 23H Membership, https://www.iec.ch/dyn/www/f?p=103:29:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1426,25#2. IEC/TC23/SC23HISC 23H Subcommittee(s) and/or
Working Group(s), https://www.iec.ch/dyn/www/f?p=103:29:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1426,25#1. IEC/TC23/SC23HISC 23H Scopel,
https://www.iec.ch/dyn/www/f?p=103:7:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1426,25 %#&(C=Z#SFTPA/ER (FEH : 202098 14H)
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(2%) ERFEEMSFS : IEC/TC69 (EEIEM)
TC69TI3, BRI F—BTRSATL (RESS) NSERARDL I BEEmRET - ELEM (EV) FAOEH/IR

F—EIXATLAOZENEZD-TIBITTWD, B/ IRNF—EEFERICEIAI74T . A VL ABLVE M ESA
TW3, WG7. WG10. PT61851-25, MT5XRUMT62576(FHANSEZEZTIEH TS,

| Emsesss) : Tcoo (BH=M)

IEC/TC69 WGE* AR EZE
#255 : Peter Van Den Bosschefk - WG7 MRERIGES AT H/K
(RIL£-) B3 NBN (NLF-) WG9 FEO-IH-EZX th
WG10 BREIATL (BREE) H
PX)\— (3&Z=HEHD) 28HEH WG12 EH - IRINF—REIZXTA F
A=ANIP. A A -, 5F8° B, FUUR-DL I 70 M J4U30R . AL, WG13 BIIRA SIS OR LIRS i
@\ SINEVINE STRECYNIZ| VIR V521N ﬁ* H. 8&. -7, PT61851-23-1 | - 5]
ETi JW1-, K =378 B I - A91-7" Y AMA M. 2= PT61851-25 i 0
PT62576-2 - -
OXIN\— (EEHERL) 14HE PT63243 - 58
* % -
755 e 7 WS UP. AOPF7. FLo Bt J1-5° -8 L J4UE° MT5 B
I B WM b W=IZPL ENES P ADN 7, BET. AN A 9954 F MT61851-21-2 | - gL
MT62576 - H
*PT (Project team) (SARARDEFTARVERL. 1E1E,/ BEL THRITIBEN BRI THI. JWG1 HOyRBIEA>H-T1—R N
MT (Maintenance Team) (IRITERISORT - EFHNER, **IEC61851-23 s
RU61851-24DIR<F - BEFEEHLTLS JWG11 FTRED1>ITEIR 1L/

HFT) IEC/TCE9ITC 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)/,
https://www.iec.ch/dyn/www/f?p=103:29:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25#1., IEC/TC69ITC 69 Scope],
https://www.iec.ch/dyn/www/f?p=103:7:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25 #&(C=Z#SFTPA/ER (FEH : 202098 14H)
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FEEREEDISOMUE

ISOTHFER / FITBEDITEBRNBIZEFEIT N KFAFTE. BARFEOFLEIRIETHSCHAdeMOFRIBICEER I BISO
15118(CTA-hALCGREZEMUZ.

FRFETR ./ FITEDISOARISHI

HIgES MBS BREE | A7-5A - J=F
Do BB L BB -T2 : —RERET -2 —AEE | M-4A" | 60.60 | TC22/SC31
ISO 15118-2:2014 | RyRI—HETFWr—2as TONINEL M4 | 90.60 | TC22/SC31
ISO 15118-3:2015 | ¥Ii8-F— 5> If@E(F M | 90.60 | TC22/SC31
ISO/CD 15118-4 FyNI—0- T —33> TOR B ML | 30.99 | TC22/SC31
ISO 15118-5:2018 | ¥ F— U I@OBEA HEER M4 | 60.60 | TC22/SC31
ISO 15118-6 T PLRBED—REIBRE 1R — A EE MeALt | TC22/5C31
ISO 15118-7 TV ZABEORY NI—0ET7 TV -2 TORNIVEMSF AL | TC22/SC31
ISO 15118-8:2020 | I VL ABIEOYIEEET — 5> TEEH M4 | 60.60 | TC22/SC31
ISO 19363:2020 HRWPTEmES AR ERE =k 60.60 | TC22/SC37
ISO 17409:2020 N ERISRIS OEVE ST o 90.92 | TC22/SC37

*EETRIORAS TOIRER, **ISO 15118-1DeETICHIE2SNT, *** NRIBIRNMSFERATH SN ISODOHPIC[EFRABES DELEN RV s, MOFIBDET B ICHRESNEBESIND

WP JARIIESEMAE!M - FTECFEIT2EBMEELOER |, http://www.jari.or.jp/Portals/0/resource/IJR]_q/IRI20130705_q.pdf. JARI[ EENE il AEM - FTEICRIT 2 EEIZEE L DEHE ],
http://www .jari.or.jp/Portals/0/resource/JRI_q/IRI20190202_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 Universityl Communication Protocols for Electric Vehicle
Charging — Meet I1SO 15118-201, https://www.ncl.ac.uk/media/wwwnclacuk/cesi/files/Communication%?20Protocols%20for%20Electric%20Vehicles%20charging%?20-
%20Meet%201S0%2015118-min.pdf ZEIC=ZHEMITATIER (FIER : 20209H14H)

64



ISO 15118HB8DAE

ISO15118(%. EXBEIELIUYR (BAMHE) BOBEA > Y—J1—RICEITIRIETH . BIETOMIILEUTERINIZZRED
COMBO2NEERINTL\B,

| 150 151188IE0

KIS =G atsim

| ISO 15118LOSISBEFILMEEL . TORILOBEHE

BTN M= ISO 15118-1
=S _ = . .
ISO 15118-1 IRIEHREI-RT—-AEE OSI layer 7 Application f/llgzs-;-gézphcatlon layer
ISO 15118-2 | ryhI=H&7Vr—-23>JakanNeEsE | | |ttt CTTTTTT T
: OSI layer 6 Presentation EXI
ISO 15118-3 | ¥B-F—-AUIEEMH | e
. - 150 OSI layer 5 Session V2GTP
ISO 15118-4 | xyhI—=4- 77U —23>O0RNIVEBE HERER i5118-2 | —— - -/ e
ISO 15118-5 | Y18 .7 —4> HEOES Y ER OSI layer 4 Transport TCP, UDP, TLS
ISO 15118-6 | DA VLABED—ARIEIREL - AT —AERR OSI layer 3 Network IP, ICMP, SLLAC
SO 15118-7 DLV LZBEORYNI=0E7 ) r—23> 708 0SI layer 2 Data Link
s Iso | ooravererEeaEne c
‘ 15118-3 _ ETH, PLC, WLAN
I1SO 15118-8 | TAVLABEOVIEEET -5 ) IBBAF OSI layer 1 Physical
| 53 tEcoRERSLBETONIL
IEH BER R XKE BRI
FEE RS CHAdeMO#F4& GB#RA% COMBO1 COMBO2
g = CHAdeMOA = J1939 SAE 12847/2 ISO15118
BETOR (CAN) (CAN) (PLC) (PLC/4E4%)
HFf) DANSO[ISO151 18484 — T2V —ADEXIZHRME AR EICDWT Y, https://www.denso-ten.com/jp/gihou/jp_pdf/Vol03/Vol03-8.pdf ZE(C=ZHRSAFTAE

B (BIEH : 2020698 14H)
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FEEREDIECHIE

IECTRFER FITRDFTEFNBIZERFEIT N KFAETE. BERFEOFEERIETHECHAdeMOFMBICEIHRI BIEC
62196-3 (RRFEE) (CTA—HALTRBZRMUZ, BE. IEC-62196-2(FEBITEDIIE TH D,

| s mTROIECHIEH)

HIZES HIBAE REE AT—9A EJ=E

IEC 61851-1:2017 ED3 | EVI>TFIF4IREBI AT 1 — RSB N 60.60 TC69/WG12
IEC 61851-21-1: 2017 | EVI>FTHI74TFREI AT L | AC/DCERIEHIFOESHFTE 60.60
ED1 S2DEMCEH '
IEC 61851-21-2: 2018 s = s lepemme o= TC69/MT
ED1 EVREI AT : ATR—RFEEI T LAOEMCE 60.60 61851-21-2
IEC 61851-23 ED2 EVI>TI74IFEIAT A : DCIREAT—33> B* 40.92 TC69/MT5
IEC 61851-24 ED2 EVI>THI74IFEI AT L : DCFREHIEHTSIIEE = 40.92 TC69/MT5

i EVI>TH74IFERTSY Vv N -EMHTS : ACEEH . TC23/SC23H/
IEC 62196-2 ED3 e e SN v H 40.92 MT8

i EVI>TH74JFERTSY Vv BElmhSS : DCIEEMA . TC23/SC23H/
IEC 62196-3 ED2 SIS 5Dk il H 40.92 MT8
IEC 61980-1 ED2 EVIMVYLAI AT NEBEIRAT L 1 —HEE A" 50.20 TC69/WG7
IEC 63110-1 ED1 EVERE( > ISEE RN 40.00 TC69/IWG11

IETRIORUE COIRRE, **/ABIEIRNSILRE

HFf) JARIMEEEMAEM - FEECE I EREE(CDOEA ], http //www jari.or.jp/Portals/0/resource/JR]_qg/IJRI20190202_gq. IECITC 69 Work programmel,
https://www.iec.ch/dyn/www/f?p=103:23:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1255,25. IECI TC 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 programmel,
https://www.iec.ch/dyn/www/f?p=103:23:79053892350::::FSP_ORG_ID,FSP_LANG_ID:1426,25 2E(C=EH&MAMER (FEH : 2020498 14H)
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IEC 62196-3 IBOAE

IEC 62196-3T(F. BA, HE. KE. BIND 4 DOZERFIEBIT NN EBSINTVS. EOFHNEERIRT INEHIHICERSN

THD, S&IFCHAdeMOZFEEUL Rz tMal(CL T Y@t NahhEEe 125, iR LENITL, REOERZEDHD
ENEEEZZPND,

| 1EC 62196-3THIRANBETT BT

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)

&
Connector :

"

Dimensional
requirements

Communication

Protocol CAN PLC

HP) CHAdeMOIIEC / EN standardization], https://www.chademo.com/wp2016/wp-content/uploads/2014/10/1EC_standarization_update.pdf. MONOistl H
AFEOEVASRTERZ Fr7 (IR EEBEECRNIZON ], https://monoist.atmarkit.co.jp/mn/articles/1406/17/news020_3.htm| ZEIC=ZHSAATER (HE
B : 202059814H)
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SURFTEICEII SMUBFHFEENM

RIRFEE(CFAL TE. CHAdeMORREBR R DRI ZEONTEL TR EEREDFEFRE TEAANM —R, UNU. SAEPISOARE
FFET(E KEPEIN LN 2B, ESRUCHET, FTERE TSIV MUOFEOEEL., BEE NRRFCEORMEELT
2020548 [CHARIEI Chaoli |2 FiTU. REDE R TY— RUTWTHRHBHFETERNZESEIREMENHILICBRING,

URFTEICBI I SRUSFHFEBIME

A AE

20054 CHAdeMOD#:ifiFE % Mia

2009 CHAdeMODRFEF — AN'SAEICRRABTRIE 2 ENth

201043H b5, BE. —Z88E. EXTETE RRBHEHERELL T, CHAdeMOR@ESN RIS
20104F6H RV, I3 ZANISOIARRU TV IOS 10 MVEEREN T

201047H CHAdeMORiE SN ECICHIIgIREZ X

2012428 RRENOFEFEMERICEDIE, BRROBI s A — D324 R, 5RiEHFE2H 108K TEARERIC835&EF.
EYMC176EFRICELR

AET AR, BMW, TAIIZT=H>, 7974, BRIV T GM. TA—RHITCOMBOA T, | #12E ., [CHAdeMOA R ] Tl
20124548 SRFELEEFTETHOSFHHABNBIN,. [COMBOAR I TIEE IS H—{RERI TS
% COMBO1hKEZE. COMBO2HRAVE

20124104 COMBO1Z1R#E{tHRELTSAE 117722012100 %47

201446H COMBO1, COMBO2. CHAdeMO. GB part3 (FREX) ZR#ELEREUTIEC 62196-30' 1T

2015%5H COMBO2Z#Z#E{t#RELTISO 15118-30%4T (MRIZBTE)

201848H CHAdeMO#ZRSEPEENEEMESIMERE N ORRFTEEFNBOHFFFEICER. 2020F4H (RIS EFEIT

HFT) 2EEAFEMEECHR ], http://www.coi.nagoya-u.ac.jp/html/coiura/case_siryou/20191119_11thCASE_AkatsuKoushi.pdf. CHAdeMOI CHAdeMODO#&W# |, https://www.chademo.com/ja/about-us-
2/history-timeline/. CHAdeMO[ Charging Standard], https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf. synthesistl K E B &EKitia0FULFEE
FRAZ, AoMIRI5—EIF ], http://hori.way-nifty.com/synthesist/2012/10/post-2d12.html. JARI[KE BEIERMIaOFUVFTEIRIE, I>RIRIF—-LF],
http://www.jari.or.jp/Portals/0/resource/JR]_q/IJRI20130705_q.pdf, IECIIEC 62196-3:2014], https://webstore.iec.ch/publication/6584. ISOITISO 15118-3 : 20151, https://www.iso.org/standard/59675.html.
MONOistl E AL PR EZ MU CRESNRUNOEVAFTEARIZII>M] 1, https://monoist.atmarkit.co.jp/mn/articles/1407/02/news014_2.htm| 2E(C=ZHSHFTAMER (BEH : 2020E9814H)
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SURFEBDH N EFHUET DEZIRS

HARDOCHAdeMOLFEDGB/TIFE@EFEBELSIRFEEDR— M3 1ITLSN, COMBOT(FE—OR—NTFTRETES. 2l
ELTHBEEZ-X(CBEDVHROE R -HLARZTITIED—H T AROELIZIZF T OE Rl T EkBE B H' sk
HENBEBZZ5NB.

| 225 BOHREBRIETORBAR

SEFESA N CHAdeMO GB/T COMBO1 COMBO2 Tesla
HEEEE BHA tHE KE RN -
R—h SURFTEDH SIRFTEDH LE /SRR E i/ SRR E SURFEEBDH
ISOXRA& ® (MRIETE)

IECKR#A& [ [ [ °

ENARAE  (BRM) ° °

JISHAE (BA) [ [ ° °

GB#itg (FE) [

IEEE, SAE (KE) ® (IEEE) ® (SAE)

B 27,500 300,000 3,000 11,000 20,000
MRETF 20094 20134 20144 20134 20124F
= BEABARK— N | BEREIRH— i i i

*2020E2A DCHAdeMORRERILD5IRALIAE

HPT) CHAdeMOIlCharging Standard], https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf. EB& & iRFE S EVOE

KESERBIE ], https://www.jstage.jst.go.jp/article/ieiej/33/10/33_752/_pdf/-char/en. Teslal YR—

K, https://www.tesla.com/jp/support/public-charging. MONOQist[ & /3£ 05E

BEERLUTORESNEINOEVAFEE R I>M] |, https://monoist.atmarkit.co.jp/mn/articles/1407/02/news014.html #R(C=ZHRSATTAIER (BIEH : 202098 14H)
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(2%) CHAdeMOB R EBHRDERDIHS

CHAdeMOA RDOFEEREFEMNRIR(TEH . HRTROHE MU TVWSIRERITTEZ LB OTVD, HROFEFELEX-NE
£ TCHAdeMO=ETH%. Iz, CHAdeMOICZEHIUIZEVOIRSE a2 (PEZERK) THECHAdeMOMEFRZ!)—RL T3,

I CHAdeMORURFEEBAZDE DR (20164 5KMEH) I CHAdeMORURFEEB AR M ILUZEVERTTEE
® HAZHILIC, BRIMPKETHERNEATNS ® CHAdeMOSHA30% L2 EHTVS

- oA HRDREREHXRIEVERF S rEam 0O

4100 EUROPE

NORTH AMERICA Cumulative 2010-2016 (Passenger vehicles only)

600 OTHER

26% 32%

W CcHAdeMO \ 21%
M TESLA
BEVs
PHEV.

COMBO (909 000) (474 ooso)

N Ac \
79%
Lol 9% 19%

14%

HAT) CHAdeMOIFREA > IZ0IMIBIRREEVE RADEDFEH |, https://www.chademo.com/wp2016/wp-content/japan-uploads/Brochure2017jp.pdf 2R(C=FHHE
RFTFAVERR (BAEH : 2020F9814H)
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(2%) SEREBHROFRESTWEEVIRTTEHDE MR

RIRFEBLRDFREL T EVIRFTEEDOMC(F5EERIRIRN H D LN RSN TV,

| sEnERoRBELREVIRSEBORE

NUMBER OF EVs
REGISTERED (Unit)

3000 1

KANAGAWA PREF @
2500 -

2000 7

1500
@ AICHI PREF

1000 7

correLation - 0,92

500 -
0 S—
' ' ' ] NUMBER OF FAST
0 20 40 60 80 100 120 CHARGERS INSTALLED
(Unit)

HPT) CHAdeMOl23®FEEL(L ], https://www.chademo.com/ja/about-us-2/what-is-fast-charging/ ZE(C=Z#SRTTAMER (FER : 2020698 14H)
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SIEFTEROZ IR (1/2)

RIRFEEZRDIEE CTEMAEN P BIRDETEITI LI, FEREV TEITIERENRUB U, BBHFEDOFVTELF
FRABEN AR IR DL ZRT B ZBIEL. SREERFOHOEAMBIVI1-2 3> RAFENMECEE XN S,

| sErmsoEs | sEnsnoREYR | sEnERoERIBEIZRM
®20075% 108 (&5%a1) RENFDL LR TOIRREETIF T
ARIEITIERE : 203km (AAEREBENAE L \DIIAE) CHAdeMO#:&=
8km %s || ~ s -
(BB FEaitdhsA)
) il ' H BLCH SRR T RAAEFO TS
0 OI;‘1"[‘)J;l)202’13335‘40‘45£D556D557DI75SOEH590 CHAdeMOﬁ}MEV@%U%%b“\ ;E
i BEVWTAFIRERDENBOELD
“ ) ((FBEERBRICEZIRINER
®200847H (18:%1%) KENDBBEECEST \ SRV TOILHICIF XS DS Z
ﬁlaa'iiﬁﬂﬁﬁﬁ 1 472km C%J%ﬁ?’i?f%;@iﬁ%"@ﬂﬂﬁ'@@%f@tﬂﬂw HERS S 3D THY. D=0
ARIBIRENI BV 1— 33> MO E B X T
THt A BERBBRER 77 - IREURINIERSRVEE X

’ TL\%,

B

&

| T‘">

N | HH. :

0 5101520253035 406 075808590
'“*ﬁi/v

HFr) EREBHR-INT12IZICHADeMO vs. Combol, https://www.nedo.go.jp/content/100881122.pdf. B &EFERIEINHEA>TSELTOCHAdeMOSIRIEERR |,
https://www.jstage.jst.go.jp/article/ieiej/33/10/33_744/_pdf/-char/en ZE(C=Z#HSRTTFMER (FER : 20206698 14H)
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EURFEEBA > ISRMBICRET5EE (2014/94/EU) OHRT, IEC 62196-3(CHEEENZ4DDRERFTEARIZD S5,
COMBO2 (FAWHRE) ZPRINIRZELLIIH, CHAeMOBL K ZMATNIN F I ELGEDHEZ T3 2z llz. A¥FaC

(&, BICERETE MU TWSCHADeMOD 5 Z - X (X I BECRE THhdE T L. FHABHAFRLNATU CREOE REEDHDIEN
EETHILEZSND.

| Directive 2014/94/EU (51334552

Di
201

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.

HAT) CHAdeMOIFREA > IZ0OIMIBIREEVE RADEW A |, https://www.chademo.com/wp2016/wp-content/japan-uploads/Brochure2017jp.pdf. EUR-Lex
[Document 32014L0094 |, https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32014L0094 2E(C=ZHREMZTF/ER (FEH : 202098 14H)
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XS DHE (Chaoli) ORFE

RIBOR—2RIEA. RRFTEBCHIH> 17 1 AIOREE 2 fIOBARNKIEAEE DG (Chaoli) ZHFETHFELZ, BX

KEEEOEENHUWNMZE . BRSO TIGARENASVESERET DL T, TI7I NI - 2SI 7T0—-FE

EZZ2bN3,

| sERERoERES Qo18E4ARN)

Compa — ]
7,000 . v v v
8’ 500 ‘ US-COMBO| EUR-COMBO S Chaoli
1 7 9 00 CHAdeMO GB/T ccst pa=iy Tesla T
14 ™
Connector ;'% A ' \
v 8. By 8 F .
m GB ,
Inlet
m CHAdeMO .
) v v Future

Tesla = SAE ?
N s s 2
COMBO* L I -
(@] @ v v / v v
il GB / ¥

Protocol CAN PLC CAN CAN

940/0 Max Power 400kW 1000x400 | 185kW 750x250 | 200kW coox400 | 350kW goox400 ? 900kW 1500x600
Market Power 150kW 125kW 150kw 350kwW 120kW
s Connectors # 27,500 300,000 3,000 11,000 20,000 -
*COMBO1+COMBO20O&EEE Start @ >009 5013 2014 2013 2012 2020 Target

| RIS 4 (Chaoli) DBI%

tible

HiF) CHAdeMOIl Charging standardl, https://www.itf-oecd.org/sites/default/files/docs/charging-infrastructure-standardisation-developments-yoshida.pdf.
Smart Gridl BAREPENRIEAREVEIRFEEDH —RIg2 L REBIFEA, https://sgforum.impress.co.jp/article/4811 2RI =ZHREMARAAER (BIEH : 2020695 14H)

74




KIS =G atsim

HARM - thimlON 3 BERUBORAINR - E
AUBRIROME - FBLLTE, 1) BAOBBHEA—NPTBREX-IIBIRULEVRFTBE RMEVGISNSBIL. 2) BIF

o=

BRO1-FMEZ BT TREDRICEZIZ NIHARIF TECE. 0 2 Sh3,
| BARR BB ISRIEHRONE - FE (ChaoDRRAUYN)

PEEDEBFEDAUY

B SnE (T2 A, BiR) IE8HMEN3

B EERIEEEUC T BEE TEEBOHFIZELH o]
vV BRIEEMIKRICISD TS AT EEMEKRTS

B MEOHENEDZEICLZIA NN ERF TED

B {EROFTEZFOEERIASL)

u CHAdeMO(CAN) = GB/T(CAN) = Tesla(CAN) = CCS(PLC)
= F e L . .
- GBORBYEATIE FrFEOHIBAELTIE 21

HAT) CHAdeMOICHAdeMOSEX£2019], https://www.chademo.com/wp2016/wp-content/japan-uploads/2019GA/CHAdeMO2019GA.pdf ZRIC=ZHR ST
PrYeERk (BIEER : 2020498 14H)
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(3) BEHEFEMRIROREFEIRR
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BENEGREHEDISOME

B ENEERBHEDISOFMAE(F. ISO/TC22ETC204 THFESN TS AFFETIFE, ISO 19237¢£19206-20FFCEIND
TC22ETC204MEHED(FN . TC204/WG14THAMRRUIARMRICIA— DAL CGRAEZEMUZ.
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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
* Vsvbetween 20 m/s and 23 m/s order to minimize the driver’s annoyance. We now examine why the threshold of TTC
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IEH Volocopter Bell Uber Airbus

JyFY— (BB ERER) EPS [6] E-One Moli Energy [12] Airbus' Defense and Space
arm [20]

'-45- (\FAIBERNSIEAEA) (2 FEIBERNNSIEANER) Launch point [13] Siemens [21]

FEEBIRAT L (LRAIBHRNSIEAREA) (XFAIBEHRNSEAEA) Charge point [14] (LRAIBHRNSIFAREA)

HEES 25 s (BHEHSER) Safran [7] ESAero [15] gy CrAreraft Systems

HEEERE (Z\BIIEIRNS(EREA) (\BRIEIRNS(EER) ARL [16] Airbus Helicopter?) [23]

FEAZHR (\BRIBEIRNS(SAER) Garmin [8] (DBAIBIRNS(GAER) (\BRIBEIRNS(SAER)

7OF11-4 (Z\BIIEIRNS(EREA) Moog [9] (NBAIBIRN S (G AER) (ZABRIBERNSISANER)

SFeH (ABAIEEHRNSETEA) (BIIEHRNSEAEA) Ecole Polytechnique [17] Airbus [24] %MRIEE2)

TES 2322 2T A

Honeywell [1]

(AFABIRNSEAEA)

(AFABIRNSEAER)

(DRAIBHRNSIEARER)

ek o M B i [ G

Diehl Aviation [2]

Thales [10]

(AFABIRDSEAEA)

(RRABERNSIEAEA)

BEESZTA

AirMap?3) , Unifly3) ,
Altitude Angel® [3]

Microsoft [11]

NASA% [18]

(RRABHNSIEAER)

BEEER—b

Skyport [4]
Fraport [5]

(RFBHRNSEAEA)

Signature Flight Support
[19]

ADP Group [25]

1) JORF- 99N AT AEOHEERZAirbus Helicopterh&is, 2) Airbus(&A350-1000XWBDBEERATICBIL TilBaRAT2EHEL THD. eVTOLOBERITICRAL TE—EDIAlT- / U\ BLTVSEEZSNS,

3) UTMOEETONA 530S 2T AN ENEFIAL CGBRZEZR TOY —EIRBORERZEMET, 4) NASALUberhUTMEHREIBIRIZE2HEK
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[1] Honeywell[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 (FIE&H : 20209828H)

[2] DiehIl CONTRACT WITH VOLOCOPTER MARKS DIEHL AVIATION'S ENTRY INTO MARKET FOR URBAN AIR MOBILITY |, https://www.diehl.com/aviation/en/press-and-media/press/contract-
volocopter-urban-air-mobility/ (B&H : 20204£9H28H)

[3] Volocopterl SESAR Joint Undertaklng Gulf of Finland U-space completes final demonstrationl, https://press.volocopter.com/index.php/successful-integration-of-piloted-air-taxi-into-air-traffic-
management-utm-system (F&H : 202049828H)

[4] VoIocopterFVoIocopter and Skyports exhibit Urban Air Mobility infrastructure prototypel, https://press.volocopter.com/index.php/volocopter-and-skyports-exhibit-urban-air-mobility-infrastructure-
prototype (BE5H : 2020F9H28H)

[5] Volocopter[Mobility 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 (BgH : 20206£9828H)

[6] Electric Power Systemsl Electric Power Systems to Charge Bell’'s On-Demand Mobility Project with Advanced Energy Storage System |, https://ep-sys.net/bell-on-demand-mobility-project/ (FIEH
20204F9H28H)

[7] SafranlSafran is proud to power the Bell Nexus], https://www.safran-helicopter-engines.com/media/safran-proud-power-bell-nexus-20190107 (FEH : 2020F9828H)

[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 (BI&H : 202049H28H)

[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! (FEH : 20209828H)

[10] ThalesIBELL AND THALES COLLABORATE ON FLIGHT CONTROLS OF THE FUTURE, https://www.thalesgroup.com/en/canada/press-release/bell-and-thales-collaborate-flight-controls-future (&
BH : 202049H28H)

[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 (BiEH : 2020%9528H)
[12] E-One Moli EnergylUber and E-One Moli Energy collaborate on battery packs for eVTOLJ, http://www.molicel.com/corporate/uber-and-e-one-moli-energy-collaborate-on-battery-packs-for-evtol/
(BIESH : 202049H28H)

[13] LaunchPoint TechnologieslClients & Partners], https://www.launchpnt.com/about-us/clients---partners (FEH : 202069828H)

[14] ChagepointlChargePoint 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/ (B&H : 202089828H)

[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
(BIESH : 202049H28H)

[16] U.S. ArmylU.S. Army, Uber sign research agreementl, https://www.army.mil/article/204882/u_s_army_uber_sign_research_agreement (FEH : 202069828H)

[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 (FE&H : 20204:9H28H)

[18] Uberl Uber, uberAIRDFRITEEREDOY > LIV A T20205F(CEIES LUNASALEBTHZRIH OB EIRFIFICRI I 2MEFHIZNOMEEFE], https://www.uber.com/ja-JP/newsroom/uberair-nasa-losangeles/ (B
EBH : 2020F9828H)

[19] Signature Flight Supportl Uber 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 (BEH : 20208E9H28H)
[20] eVTOL newsl Airbus CityAirbus], https://evtol.news/airbus-helicopters/ (Bi&H : 202049828H)

[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 fly! ], https://www.ie-net. be/sites/default/fIes/Siemens%ZOeAircraft%zo—
%20Disrupting%20Aircraft%20Propulsion%20-%2000%20JH%20THO0%20-%2020180427.cleaned.pdf (BEH : 202049H28H)

[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 (i
EBH : 2020F9828H)

[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.htm! (Bi%H : 20209828H)

[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 (B&H : 202049H28H)

[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| (BI2H : 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&I=english

https://transportup.com/headlines-breaking-news/vehicles-manufactures/linz-austria-to-be-added-to-list-of-ehangs-pilot-cities/ ZEI(C=ZHSATTFAI{ER (2R : 2020F12H17H)
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eVTOL News[Wisk (Kitty Hawk) Coral, https://evtol.news/kitty-hawk-cora/. TechCrunchl Volocopterf D1 744> —VoloCity 122\ |,
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1 Volocopter VC 2-1 e ATy 900kg (MvTow) | 200kg 35km 18& 9= UF9 If A BBt O P F

1) BABHEEE, 2) /\(JUyRHEEERETINTWB, 3) Vahanall(FEBFEEN 1EDAIphat 2EDBetah'sdh, MHADESE, R(O— R, RUE—YMHEEEFE—TH3. Vahana®/\vFUBE(L38kWhEDSEE N B
th, Alpha¢BetaEESDHEARIIBEL TLBNETOSKIFAN oI, THATEER, R10-R. RUE—IHEENR—TH3aREZZE. )\WFIEEEER—TH3 LN HERENS. B85, VahanaOS 1/ MNE20194
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HiFfT) Electric VTOL NewslAurora Flight Sciences Pegasus PAV ], https://evtol.news/aurora/. Electric VTOL News[Bell Nexus 4EX], https://evtol.news/bell-nexus-4ex. Electric VTOL News[A3 Vahanal, https://evtol.news/a3-by-airbus/. MBS ZEH=

St IRILF—=2

Vahana ¥l &SRR TS |, https://dy.163.com/article/FOOMTSE705383R6Y.html. Airbusl City Airbus], https://www.airbus.com/innovation/zero-emission/urban-air-mobility/cityairbus.html. Electric VTOL News[Airbus CityAirbus],
https://evtol.news/airbus-helicopters/. Electric VTOL News[Lilium Jetl, https://evtol.news/lilium/. Electric VTOL News[Volocopter VoloCity VC 2-11, https:Z/evtgl.news/volocopter-volocity/\ Airbusl City Airbusl,
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1) JCyFURIRHU TV BEPSHOMZEBIUF I A AL BEHOMEERHL TN, 2)BAREESR, 3) RARRESEN DEBERFERT1,060km. /{0y NOMERNDEBEREERT1,240km, 4)EEROIT~

T7AEZTORGHLRIDEEFENTVS. LEUTTREOBHSRNS . TORTLRICOE250kWOE-INI2EEHEN TS, UHU. H—REV T RIS OHIF820kW TH2 s, EER TRITIFICEREIL CLW3E—Y
(FRE2EREEZSND. B, BEIMAIERLLY I NI F2m0T0RIH50 . TORFLRIODSE-FLEMERINTVSH, BAIFRATHD

HPT) Electric VTOL NewslBell Nexus 6HX], https://evtol.news/bell-air-taxi/. Wings Over QuebeclThe two challenges of the Bell Nexus project], https://www.wingsoverquebec.com/?p=8301. SafranlSafran 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 Newsl Moog SureFly |, https://evtol.news/workhorse/. Electric VTOL News[The eVTOL Industry in Transition], https://evtol.news/news/the-evtol-industry-in-transition/.
Electric VTOL Newsl XTI Aircraft TriFan 600, https://evtol.news/xti-aircraft/ #E(C=ZHRESMAFRAER (FER : 202049825H)
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L. 33, OOO,ﬁuitﬂﬁéﬂh%’fab‘@é

M250/25—-EX T2 %, . 3ERIOTOSIINLT, BT 50 5 T TRIASERAZET
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(%) (DNFIEERNS | >, 200kWDT /Y . RERERHZVNG A ABES Ty NRRIC LD EHEENZE %
Honeywelll) (FAER) NMrEHHEEFREM2E E-AENYFIICHEETS
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1) FEREABEFUIZ) Ty RESS—E S REHITO MM T THS . UAMAD) ATy RIEE S 25 AORIFEICEIF TS, DensottLE#ETZEZRERL TS,

HAT) Honeywelll[Honeywell And DENSO Collaborate On Electric Propulsion Systems For Urban Air Mobility ], 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-prototy pe-next-month. Safranl Safran 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 eVTOLIRolls-Royce
plans new hybrid-electric flight demonstrator], https://evtol.com/news/rolls-royce-hybrid-electric-flight-demonstrator/ Z&(C=ZH&AZFRAER (FIEH : 2020F9829H)
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E-S5ICEYISHRE (1/2)

HSiemenstt(FH D EE %5.2kW/kgh'55.9kW/kg(TIBINEEBTECARINU . —f%EI(ICeVTOLIC[FEE/bN KBNS
eo. BHEHEDBEICTA—HDAL THRmMBEFEZHEEL TVDEEZEZBNS,

| siSiemensttOE—SBIFBIE (AN ; KW/kg)

SP260D SP260D-A

Direct Drive Permanent Magnet
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

*—AZB(C, BARERECEIFRID

HAT) Siemensl Siemens eAircraft], https://www.ie-net. be/S|tes/defauIt/ﬂIes/S|emens%20eAircraft%20-%20Disrupting%20Aircraft%20PropuIsion°/020—°/oZOOO°/oZOJH%20THO%20-
%2020180427.cleaned.pdf &E(::“‘f" TASTARYERR (REEE : 2020498 18H)
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JhSiemenstt(d2015FN5201 7FE(CMNFITMLIZEE *250%IENNS ALK INUZ, — A% (CeVTOLICIFERZ=(bhiK
HHNBIH. BIFLEMNVIZEECETIA DAL TR BHEFEZHBEL TLWAEE BN 3,

IéﬁSlemensi‘id)JE SEIFEEIE (MVIEE ; Nm/kg)

__ lsPeD __sPaow

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

*—AZBY(C. NLOSHLRMARECBIFRT D

HFr) SiemenslSiemens eAircraft], https://www.ie-net. be/S|tes/defauIt/flIes/Slemens%ZOeAircraft%ZO-%20Disrupting%ZOAircraft%20PropuIsion°/020—°/oZOOO°/oZOJH%20THO%20-
%2020180427.cleaned.pdf %E(C:“‘f" TRZEPA{ER (BAEEH : 2020494 18H)
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{LSafranttOERIED. FEltt(deVTOLOEIR(CEIF, 500kWHADE—5%22025F LUFICRAFE IS EZBEIBLTVSEEX
5“50

I SafrantthiE<0— Ryw

Technology barrier: still uncertain, but will depend
on battery energy density and management
of high-voltage systems (over 1,000 V)

10 MW
<1000 v Il > 1000V

1MW
Electrical o
power/voltage

500 kW

100 kW

‘ 4 -
S

E Battery
H ] energy
E 2040 - 2050 density
i 5

! : Sy \ ~ _}.}\‘\ prew
@ =~ =< @
~ W i g, ™ —
. - = .=
Electric taxiing Cargo drone Twin-turbine, VTOL. 10-seat Single-aisle 0-seat regional Distributed propulsion on commercial
micro-hybrid passenger commuter aircraft with aircraft airplane with 100+ seats
helicopter Or cargo electrically-assisted
furbofan

HFT) Safran SAFRAN AND AVIATION'S ELECTRIC FUTURE], https://www.safran-group.com/file/download/dp_safran_bourget_2019_safran_and_aviations_electric_future_en.pdf %
BIC=ZHEMFTPERR (BIEEHR : 202049H29R)
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)7 =
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)FILAA>EM

PIEE (V) 2.1 2.1 57.6 3.6 (2\BAIEIRN S (FRER) 3.82
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&= (Ah) 19 14.7 60 4.2 (ZAFAIBIRNSIEREA) 20

IRIF— JNBRIESR VS

(Wh) 42 34 3,500 16 (ZNFRIBERNSIERER) 79

IRIF-EE .

(Wh/kg) 300 400 151 230 43581 500

FEEERE (h) 4 4 (FIIBEIRNSIEABA) 1.5 (ZAFAIBIRNSIEREA) (AFAIBIRNSIEREA)

YA\ Fan 60-100 60-100 300 (DBIEHRNSIEEA) (=] 1,000
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UFD LR EEM UFIMESY) Mg e FEMNNSVZEBRIEICRO TV,

CORTECH U, FIZERAFILRETE BAFE20RAN
FAEUFI LGB (CHDEE R, HALIFILENOT AL
UFOLNSIRBERAL . FALYIEHAE RS ZHAEDET
[FZRFEL. IEBOESLFonz RN (CCREUIZ Lz
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UFILAERBEMFUFIAASEBLDEESE TIRIIF—E

ENh2EEEHD.
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MOFEKPBPEDRRE LTV,

CORBISHU. FIZERI>S TA— FRZ(S EFEICTVEIR
FaEANMNIBETEFHBOLEMNM EIHTE%2202046
AICERLTWVS,

HFR) IP ForcelVFULEBEMAEE, RUBNESDIFILAEREEM], https://ipforce.jp/patent-jp-A-2017-204468. NEDOIE4MLTIEER(2020 £ 7 A 31 BHS) |,
https://www.nedo.go.jp/content/100920915.pdf. BEXTECHIUF I LA —FREEMOEIRCDOBRNBERZFFE. KIRFFIZAZF ], https://xtech.nikkei.com/dm/atcl/news/16/053007736/. 1, %
B(C=FHRSHAFTFER (BIER : 20206F9827H)
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HAT) OXIS EnergylOur Cell and Battery Technology Advantages], https://oxisenergy.com/technology/. OXIS Energyl Sulfur Batteries: Mechanisms, Modelling and Materials],
http://energysuperstore.org/esrn/wp-content/uploads/2017/06/Li-SM3-2017-Opening-Slides.pdf (F&H : 202089H29H)
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HF) Ampriusl The World Needs Better Batteries! |, https://www.amprius.com/technology/ ZE(C=ZHSHAAER (FEH : 2020E12822H)

117



KD = &G a5

IRTE. eVTOLOENNIROERFLIBEM THDN LORUVHIHEEREZRIR T 2128, KRR E M2 H (A I2I>1T
MYEZRDEENSFEREN TV,

eVTOL
DEH

> <

EE 225
D!

1

| mumitash HEL TRALTLZeVTOL, /NERZEEOH)

HEAEA—-N— FCA—h-— (37 w=
Ballard - 20205108, HoneywellFRARIEMX—-H—TH3
- hr5) /| - BallardDffiZEEZA2 BN 2L FRL. UAS/UAM
Honeywell @IF RN EMZMFGIT DA ZRUE
CityHawk « BBRE : ~6% (J\10vhS)
Urban HvPoint | o MAHTERE : 234km/hr
Aeronautics (gﬁ) o ffeiEst, FATEERA : 150km, 20min (4535
(1A3I)L) i)
« HyPointD[5—7KZE4 DK ZRIAFE iz £
Alaka’l . B S LSHMEATE N L B (0=

CKE)

4| - W#ERERE, TATESRD : 4007l (644 km) . 4BSRD

P“iEiitrel (20 Hydrogenics
NRZ7) /DLR (h44)
(R4W)

Airbus IBHRIBU

« ERA300YAILRITOIRERR 19 NSO DK ZREFENfR 224
ZRIFETH

- Pipistrel DEITER#ZN—XICDLRNE%ET. 201659
BICARIEDE EE L ORI Tal Bz 2 hEU T2

« 20206F9R . KFEZEHIRET DFHLLRZEHK DI
TMEFER. 2035FFTICHAMI DT IE,

HFT) 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.htm| BIC=ZHSHFTAER (BIEH : 202049H525H)
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HiFf) Electric eVTOL NewslEHang 2161, https://evtol.news/ehang-216/. Electric eVTOL NewslOpener BlackFly], https://evtol.news/opener-blackfly/. Electric eVTOL News [Pop.Up Nextl,

https://evtol.news/pop-up-next/. BOSS HUNTINGIEHang 216 eVTOL Completes The World’s First Commercial TripJ, https://www.bosshunting.com.au/motors/ehang-216-evtol/. Openerl BlackFly,
https://www.opener.aero/#technology. Aviation Today[Aircraft Manufacturers Must Jump In or be Left Out of Air Taxi Revolution, Says Airbus Execl, 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 combo], https://drivemag.com/news/audi-italdesign-and-airbus-
update-pop-up-next-the-self-driving-car-flying-drone-combo. Electric VTOL News[ Volocopter VoloCity VC 2-1], https://evtol.news/volocopter-volocity/ #&(C=ZHREAZTAER (FEH : 20204108 12H)
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B AZERE(S. AR EICAEMTONDT DN AT AESTEET RIeEE IR R CDRF. sUASTeVTOLIE. ATM NETWORK
MANAGER¢ #5#ta11/zSERVICE PROVIDERICHE#t (Communication Network OperatorzHfik) N34 A—S%4ER,
B RITIRIROEIBEL T, 4DDEXH%IRR.
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