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(57) Abstract: A method according to one embodiment of the present invention
comprises the steps of: discovering a dispenser for supplying hydrogen fuel to a
mobility, allowing pairing information to be shared between the mobility and the
dispenser, and pairing the mobility and the dispenser; on the basis of interoperabil-
ity- or compatibility-related information between the mobility and the dispenser,
allowing, between the mobility and the dispenser, negotiation of a communication
protocol or a fuel supply protocol for a process in which the dispenser supplies
the hydrogen fuel to the mobility; and transmitting, to the dispenser, information
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[84]

[85]

A 5 35 Al A (fueling session)< -4 1 5 3 (hydrogen fueling)S ¢ ¢F f-=
o] ~(use cases) A A o] AR o] Fo X = FA AHAES E36F= 9| &2 ALE
= A

% -84 (Interoperabilty)> A & At 21 91 A 28l o] AFEo0] HA Al 2~
BAst= S2& 5] 8 @ A 7 A= AHEAATS U A
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tafol 25, | Eg Aol HE = Aw-Eol AFEA7F AL e A
ol bAslal A 02 AR E TRt HA AES T = T
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e 1l of %/\J(Command and control communication)< 54 9185 ¥ XE &
A=) A2} Alo] @ Fxel Bast ARE witeh= AV|A FAAE FHEA
o A7 A Aol o] FA1E A AT = Slth

&, o] 3te] A g Aol M= A A7 A i 8- A A 7] 2K fuel cell
electric vehicle, FCEV) 2} ¥h&d ¥l A A ol 7} A 3 2 wb B kg o] AReh2 v oF gk
T79 4 A5 U2l (hydrogen fueled mobility)el] 2] -8<
AR}l Al A ste), 4 A5 U E = FAE dUA e
A== st A7V] WA & BA LA o] & o] &8to] AE7E 5ot
FAYEE | gttt 4 ?ﬂﬁlﬂmaﬂoﬂ /\ﬂﬂ }ﬂoﬂ T 2y
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= R e
H

v UO{' oEL
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[ef
SIS s, ol e B T OB FH A ek,
S AR E AMgeHE ol 3
YA

d Bl 2] EV(electric vehicle) X}, ICE(internal

combustion engine) AF&F 5% E g = Q)

olgto] WAl oM 4 Axr e Fau = 54 U, S ZEE
F LY, FAARTTRIE T, fueling) TREZ JAF IYH, L F4 A
ETH(AE T3, fueling) FHep|H FA P A7 = AR AZ2 744
5 2y o AAA o HA(ECU), T4 A, = T4 Ao} Ao o] st
=3 E] 2= o]
‘Fsg = T A&
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[94]

[95]

[96]

[97]

[98]

[99]

[100]

A = o2 AR A o] g A o] Hojn dRFo® A AY 1 oLk hEs)
W, A1 A AA o 2] = AAA o G A1 o2 A A E 5= QU

ek A 28 (120)S A1 A ZFA] o] 2 0)01] AA ¥ a1 A1 A=A o %A (110)
o] Nz} W o) whe} x}ek %3(130)4 SEETHOIY T HES Alos)
a1, A B E1130)9] A EHE RUH YR A= 4= 9l A4 Al 2= 8/1(120)
2 o) upehA AZAX] Al 228 9] Eﬂ = ZﬂOi stAY o] 2 gk Ao} FAE 4
gt TR E gAY g Ao At e A E o )k ol gt
2heF Al 2~ ' (120)2 2 Qb 75k sk, o] A9 A Qb Al ~Elo g

A
A A= 4= 2

A %3(130% Aol % g o4, nhd A s Al B 7E el E 5= ok A
J

W 2(130) 24 b A 25le] Alofol] whet o FAL SORPE T
e QR RS, A9 FAS BES 5 9o,

Ak, A BE130) O] LA R A A 28] hh 5 ek o A
$ A YA 2R A G AL SR A o)), ashl g R o)
oz 48 gk MY PP L= A WA 0 e o] §F2
259,48 A4RAE YU A4 FulE T 5 oo 1
FA2NE 2 AR FAR 5 sl R oss nioZ} AR 4 2, 2
53 1% 5 ek Bl s, 2
P 4 aleh ol el § A A 2 Ele

N mlo
2

yipd = | K]
A& A GA 2 R(CHSS) 2 2 el A g, B A Ao A B ek
XH2 Ao Hol CHSSE oW & 5 AUtk

et AR 7 2H100)= d R AR 28-S F38 A 7] Al AHS e
T et ofo B A o, dg el Wl (keS| 'FCEV, ‘A =
2l e[ (100)2har #] 3 5= A}, o] she] WA AMW Apek s Bl e ebar ke

3] A A ¥ = g2 a7 2H100) L0l il
2] E] (hydrogen fueled vehicle/mobility) & 3 ;}é}t Ao olF = 2= 9

T T Wl AT Y2 #H A (dispenser, 200), A ZA| o %] (210), T H A Al 2~ H
(220), 524 B (230), 2= Elo] A ¥ 4(240) © =Z(250)S 1T 5= 9l

1‘4 2= H (200)3= A2 Al 2822002 Ao ol] whe} 422 ¥ =1(230)0] W

E 2] g A E(150)0) AashA A 4" =5(250)0S B8l AFo s

) ? Atk o] 234 (200)= A XM o] 4 (210)E 3H9-74 W7ol -8l % 5
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o
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[101] A% Al AAFA A= (110)7F A2 AAFA o =] (210) 4 2h2 EH422] A=A
FA =2 dE L, 24 iii*‘j}q M2 TS AR A o G A E o] v

T4 Ao o] A9, sF =34 (backward compatibility )&
Tl AR SHA] Satal whib ek B Alg ARE-El oF
sk

i
of #&2 o vk E, NFCR o d & & Fol)l dA dadwes
& U= WIFE 22 4 5-9F ol A2 1& F4l Was £238te] o] &2 1

[102] SHAA= %(220)~ A2 AR A o =] o] Al /= dlo]Eof whe) 4=
A30)NA HEE = Ao oY, S5, 2R E FYHH A 243
t} o] & 8 A A A 2E(220)08 4 B H(230)9] WHE LU HEE T H o)
= 2ol Hh2~(240)0] T2 Aol AT THA A A 22002 T4
A Al el o 25 2= 4= gl

[103] & o] Th& A Ao A= /R 2] Bl (100)9} FAlst7] 9 gF o] 2~ A
(200)2} T = = Sl A E El = AAA o] 2 210)Y 5 2431, T 2~ 341 (200)
o §AlE = EEY FA AA A L glom, T4 Al 2~6(220) W o] A A o

= - o)

A iz o] Al X7 H 2314 (20005 Tl sk 2R/ R E E(100)<}

[104] Bowkg o] Ik T2 A A of o] A 3= 2bak/E @) E] (100) 0l A ©] 2~ 2 4(200) =3}
FAl Ao A= AL AAA A A 110)0Y 5 oL, HEe] &

=

[105] T HAQRE T4 EE 4 F A AT A 32300 1A A
2 E1(220) W o] obA ] BE | Alofel upe} A gH ?ia Ao gFe ol &
LY Ut A EAE A A BARERE AAEH 5 gl

[106] g o] A B2 (240)3= 4 B H(230)9] WHET U WS H o) f
a1, &7 7F U 23 41(200) == H 294200y A3 E =
4B 5 FH|E 7 Qi) e o)A B~ 240)F WEE = A U, &5

5 s& 2467] gk oy o) g kol ) g3k Vs =

-5 FH| 3 o ATk, AE o] BEA(240)v= WEEE A oY, &

& 5487 At A ES FuE =9l

[107] 225008 A4 Aol o] ko) A g J‘r°1 2 B3l v 2314 (200)2
X =E(250) Aol Y AAEE 7
AxsHA e = FA49 F2E ) 9

[108]  =Z(250)% % 20l Ve uhe} o] 2] 4l E13(150)°ﬂ grEd o ok o), &b
ol X A1 AAM(160)9F =F(250)0 2= = A2 Al A 260y &3l =
(25003 2 A EE (15009 A2 gH el ﬂ% AN BRIE AL HAA OWX
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[109]

[110]

[111]

[112]

[113]

[114]

[115]

Aegt 74 FHAALRNE d¥E 4 AR5 = U 230M2005 AAH 427171
2H100)E 33 E T ol 4 d53w 342 ¢H T7H(PRR) /%= F 1t
= F7HE(APRR)S X35t gtelu| gl o) &fsto] 7]ed 4 o)

A A9k A2E(100)2] o1 E] | o] 22 3= ] 23 A (200)0 4 HEE 4=
2 #H2(200)= A BA(130) 25 (Ao g5 AHet 4 T WA

FHARLE FHAA Sh dnFiel Ud B dHS FYSE 52

oo
>,
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Aot s FAE 5 3.
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Fe A vl zo ee YT B, AT NS A ARTFE AF 5
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AEo R FAE WEeE H Ao b we] vk 7HA AL 9l

A, e AR Tl AWM= Bok S Thae] L5Th A AAKE 3
Zzyel t-gatr] Hdl, Fa FHAE Ze-FdE S Aok Ze-EH e
o Y(pre-cooling) & 3l TA AR L& ¥E AUt 2Y-ZHE= T4 H
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o .
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A, AH T Ao 2L ko 2 FFE A 2 B (130)0] 5T
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=

iy
v )

s

g
)

210003 2= T34 2be] A
E] 22312120009l = 7§ 3 1 2 Apel] whe}
=

b O
I
5
N
~
S
X
o B

sol gl & gk ol H 52 AR

ok x _@
ol gy o

EE GO e B ZEEF Hoj Y

2
i)
rir
% [H
il
il
iy
rlo
w2
>
o
=]
FN
7

fu
kel
ot
i

b
50
o

F-A}8H(requirements)ol] T 3 4], ThoF ek A 3}el] th el A QA
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=
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[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

75 E5E2A4, 4 2 o] ¥ (discovery and pairing) 715 £ 5(o] o {FEF

3] 'UC1' =+ 'UC-1"), 541 H ¢Fcommunication security) 7|5 & 3(UC2 £+
&

T

L

= 3/ (communication protocol negotiation) 7|5 &= (UC3
T UC3), 533 T2 EF 3 (fueling protocol negotiation) 7] ‘& E5-(UC4
= UC-4), =535 321 H 3 (fueling parameter negotiation) 7|5 &5
(UC5 =+ UC-5), FA A A Q1 (safety check-in) 7|5 £5(UC6 &=+ UC-6), =
E] ¥ 2 A o] (monitoring and control) 7|5 & F(UC7 B UC-7), o+ A A o}-%-
(safety check-out) 7] 5 £5(UC8 = UC-8), <& H.(termination) 7| 5 55 (UC9
= UC-9), &5 A 2l (error handling) 715 55(UC10 %=+ UC-10), 15 A
(emergency handling) 715 &5(UCI11 5= UC-11)< 8] 3 5= Slc},

UC1 WA UC11 7|5 &5 272 S 40 ZA 8 AAE A AL AN A=
(8401 W A] S411yell &3 5= ek ol wf & 45= Al Al E 2] Q1 WA E(S401 W A
S41)& E3sh= 2 S8R ol E % AUrh

UCI0 5 UC112 UC3 W+ UC8ll 242} /4 0.2 17 d 5 of 2} 7227 o] 2]
Ao e AY J/EE g AYE At =S Al 5 A

Aegk f2A o] 25 b B B obo] AR T (fueling) T4 #l8ll F4& AR
Al =B o] A A 4 A 5355 A A H(fueling procedures) S U T WA o2
Ao 7 Al gehs Ve E5olth Al v A= A A
st/ el 54 SAR 4 fF2Aol A8 AR e

2 mFol A g e Sl AAE F, i A}
7t Aol 25 Tt dEd T
th bRk, 2pER v 23 A = v g o | QAR el whet Qs
5

A
1 T
A AR FaE AnE Fehs 2N el tamA Ale] Asg 5
& AR APt BAS EH FAD 5
:l_ T

X (sensors), F AFA] o ] (electric control unit, ECU), %4l
7] (transmitter) & 521 7] (receiver) & 7B & = AT 217 = e B4l 6
= AT, AT dAR ATE

Lol A AR 2R E B HolEE w4 g TAE 9
O, 1] 214 1= elo] B 27 (data logging)®] Hlo1E1 2 A 48hA Lt A git w2
EFo) AE3H7] 8l 5 A PLC(programmable logic controller)®ll <] 4 ¥
B2 A48 5 ok UlolB 248, Sk AR LN 54 44
WA A28 = U EQ A 34 9f dlolE 7|k ol E/F A4S 7| 5387

|
el 9A 717F B¢t o) B & - 8lE ZRA A T o] LR A Ao o9& 4

¢
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[129]

[130]

[131]

[132]

[133]

[134]

H dolH & XA 7 ot FEsF Ao A %Xd/\(station)fﬂ] = AT
S St o F) XA MAY = A 2} A o] A X
HERE 24z 58 o
U 3T 4314, ofolshol, HR T S0 BAE 9 el A ELE
£ g AR 5= 9lnh

=
3, Al ] 4] = A
eyt o 224 Abolol EA1 A
shiz o] TR M 2= A, B B T4 Ve S AL
W7 Y o] A slo]d %A o A 3
A B & (vehicle fueling receptacle)®l] 4H ¢ ¥l o] 7318} A ¥
conditions)= 72 = vt AbF A5
T Y AHER X A= 5 9
E, AbwE o] A = 7] o
th webA UC-1 o] F-of] o] o] A= F4l& o] ¥ Al w0 ¥ 3 2 A
2 9] A Z 71 (post-conditions) & Z A, A A o] F-Z A o] 2ol A FFeolH F4l Z
2 e zo| v o) 23 4 glr). Aol u} o A Al o] o) ghe] W9l % ol A
IR EFo] AEE = A Ay &

T T

27 AT Ao Rt es, AR i Fololu Adragol ek 59l
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v ok
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& )

o2 3} = FE S TN GRS AAEH. dE 50, BE fA

dolg WS ARV BH o g 2k 998 Ssle v Abd et =S
a4

=4 dolg o Fad S, At vy M S slofd ks dl A8
T SRS, AU A I o] 2ol S A AR e ds s Al
BHZ3 yadlA e =5 2§ 2 (hose) AT E 2] IFell 7] A (proximity) & ZE 5%
= A" g vk 971, IE Aol 2= 53t YA H E B H o] 2ol &84
o7 FHE AS AT = Ak i S dol Y i Al d ste
Hotfell ol Aeojd 5= Ut} o] & 5o, FA17] ¢k 2417] Abol 8] 3|84 7 2] &
Egtsto] Aol FAlel AbEH = = el A 718kt 2 (geometry) S A G S = AU
Uk 3 A AR gy stedlole] =24 el vd] A = =, ol
AL 2YA R AARA 2 AL UAHAAAE HoF T fdol 3=
Holg W o & 5] 5FF2 T3 g2 A o= A7 FA B Vs
E3bebA] et A 94 41 IDA(infrared data association) 41 & &2 #] 2
T AL, FETF AL A bi-IDA) Sl £ =

UA] B 45 ey, 2 e d dAdd e o desds AT &
AHHE, A AR R E Y] SA A efste] Y= AR
(fucling)= 913 T4 o2, WHHE o =48 dRdashes vt
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A T2 E S P4 WAI(S403); AN ZRE FAE AR TTYY] 9
St AR T T2 EFE U9 P46k WA (S404); R 53 X228
ol 7|Wkeh= 5w A H E YA 9 st E @AI(5405) 8 g
T At

Bl o] A AA|do] WhE A4 AR e FAARE FHEE U
FA e ofste] a5 = 4 A S5 F T (fueling)s 3 T4 WHH-S, 2R E <}
B T2 eSS ek B A(S403); ERUYE R A AR Estr] Ast
An 3 T2ETS P E o @45 @HAI(S404); E AR 3 L2 EF
Z1dbel= A mF detv e E Bl g e oF A ©A(S405) 5 E5HE 4 9
t},

L5 Bkl A AAjdof] WhE A AR T TA e 3 A A0

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[ef
OSI(Open Systems
ol Al 5= o] Tt

A
5 59 ) A3 nhs} o], ik ARTT A PP ERA 2] § 27 o

2o B E T4 SRS A AR T TA 282 0817 AT %
tlo] ¥ ¥ 2 2 & ¢](data link and physical) 75, Ul E 9] Z (network) A5, A%

(transport) 7] 2, H_9k(security) 7] &, xﬂ/ﬂ(sessmn) A%, 3 H(presentation) A5 2
-8 (application) A5 Z+Z+o) o -§-3Fo] X 2 & ¥ &(protocol suites) O 2 &
= A

= A dduTE BN 28 0SI7 AZ HolE g 2 AlZe] Za
EFZ 24 P8 IDA®DI-IIDA), WLAN, NFC 5ol Al A8l 5] = 2 o & 3hute] A
| TREZGS100S 32 5 9

Lok A ARTT FA AL 0817 A&l HES
IPv6(internet protocol version 6) X R EF(520) ks

Aol X E F A
% o]
EE61— /\oqe.:a:L_E.—/\] /\Eﬂg OS17 74]6_9]

=

EFE
A5 AT JEE*EH
TCP(transmission control protocol), UDP(user datagram protocol) -l 4] A 8] ¥ =
Aol shiho] A3 L EF(530)2 3 5 At

LS FAARETT B4 2820817 AlFe] Hot AlFe] TR EFR A,
TLS(transport layer security), DTLS(datagram transmission layer security) -l A1 =
= Aol i st o] A4 TR EFH(540)S 23S 5 Atk TLS+= TLS 1.2, TLS
1.3 59 B A ES £3+3F31, DTLSE= DTLS 1.2, DTLS 1.3 52 8| 1 &8 3}
4= 91t} TLS= TCP &7 A & % 31, DTLS = UDP &7loll A -8l & 4= St}

T S ARTT B4 2820817 AT AR ASe ZREIZEA,
JSON 7] 4} A = ¥ F(JSON-based session protocol)(550)= E 33 o= Sl ).
JSON 7| HE Al 32 2 B 35(550)2 AFaka} t] 2514 okef B4l Hi= A o] A AbA
o} x| o} T AL AAA A Lkl HolH & W w) AEE 4= Q1)

LS A ARTT BN AML 0817 AEY] R AFe] TREZTZA,

Al
JSON(JavaScript object notation)(560)& E3He 5= Atk JSON2 A Bl of| A F2}o]

g

AA

A=
L
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[144]

[145]

AEE dolel & Bl AT = 3liz &4 5 shtolth JSON= o] 8311
Zka} v] 2 g A ghol] tEi= xpEEe] A R}A| o) X & A A o] Hx}A o] 4] 7h

]_

-

TREZ WA A E JSONLZE %718 = 9]

T FAARTH BA 29E& 0817 AT 4 SEATY TEEZEA,
A AR B AR F 5 2 EFE(fueling protocols, FP)(570)2 313 <
AT AT T ZREFE(S za

GB70)2 Al A5 FH TE2EZ(FP), A2 A=
R2EIFP), Anduidw ZE2EF(FPn)E 28T 7 Atk n2 3 ol 49 ¢

do

2

E‘j/] 74] *o‘JJr 4] ,a-rl A AS 2 EF 24, PLC(programmable logic controller),
WLAN 59| T2 EZS ;AE AT Bt ASe] ZREZRAM, TCP
/= IPv6 ZR2EZFS AFGotar; A3 Al g3t A Al 22
EF 2 A, o]l XML(binary extensible markup language) 3= 2 & 3-8 AM8-3}aL; 3%
A AN $EAFI ZR2EZZAN, AV A AMEH = NEZREFZE 5 5
U S EE S AR 5 At ARl A E e TaE e 1717
A 5+(DC: direct current) 91 5 ¥, 1L (AC: alternate current) 1 5 &, T4 A &
% (WPT: wireless power transfer), A}-& 127} # ¥ 12} 3 (ACDP: automatic

connection device pantograph) & 913 Ao sl T2 =25 398 4= )

B ~Ee i OhE AX o)A, to]E ¥

o

o

[3E1]
T Lo A B
FAldel |- a FAYEY _F A E 2 B
Bl & & -THE TAYE S A AbgorE
- T TATE SHIEE
-HAY T TAYY -E 9
-HUE e TAaASE e =
-HiTH Fass R PR
-HN T TFAEATE A YALE oo
-5
- Z 275 o4 (comm/non-comm)
-3k
-AET A AR
- g A o
-FAARYT TREE Je e
- FETAY
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[148]
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A, & 49 %7
ucH= AA7F =
RERTER s

B % g4

[3£2]

2 7 o] ¥ (discovery and pairing) TH71(S401)2] f-Z=A o] 2=

Aoz AdE A E £ =g Ao S Fdshs 54
HgiA el 34 Ba)s A g oS vk B3 UCLE
sk W= g elshal b A viAYSEE AT 5 ol

Z(UCDHONA 2Ha} t Al = AR ZREFS A3}
o]
AA

71 HolH ¥ " = A

Type

Description

Use case name

UC-1: "Discovery and Pairing"

Objectives

UC-1 allows devices to identify the communication counterp
arty (communication module of vehicle or dispenser) that is r
esponsible for the control of the physically connected recepta
cle or nozzle, respectively. UC-1 also defines how to identify

incompatibility and may define a failsafe mechanism.

Short Description

During this use case, vehicle and dispenser try to find out an
y common communication technologies to run a fuelling prot
ocol. Depending on the discovery mechanism provided by th
e underlying physical/data-link layer, the vehicle and dispens
er discovers each other and start communication. To ensure t
hat the communication channel is established with the device
s that are bound to the fuelling hose assembly, extra pairing p
rocedure may need to be involved. When communication ch
annel does not guarantee the correct pairing (e.g., wireless co
mmunication), we may need an extra pairing channel that del
ivers pairing information. When pairing is implicitly guarant
eed (e.g., communication integrated with hose assembly), on

ly communication channel should be sufficient.
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Pre-conditions The dispenser nozzle is securely connected to the vehicle re
ceptacle
Post-conditions Vehicle and Dispenser knows what communication medium

[152]

[153]

[154]

[155]

[156]

[157]

to use for the communication. After this use case, subseque
nt communication solely depends on the communication prot
ocol that was agreed on in this use case. If an out-of-scope ¢
ommunication protocol is chosen, no further ISO 19985 com

munication is performed.

332 540 A g ol | W AI(S401) 9] Fr=A o] 2= UCLell A o] &5 5= 9l

521 7] % (supported communication technologies) X Z}2}F9] clauses &

Clause Communication Techn|Communication Chan |Pairing Channel

ology nel

Annex P.1 Unidirectional irDA  |(irDA references) N/A

Annex P.2 Bidirectional IrDA (irDA references) N/A

Annex P.3 WLAN with NFC IEEE 802.11 NFC Forum Specificat

ions

562 ¥ g o] A AAdof mE GAA(S401)E FA 3] =X eHE T3 S8 S

%68 Fxshd, & 49 @71 2 5 o] ¥ (Discovery and Pairing) ¥ A1(S401)01 A
Aoy 148, UCDC d'#2 2 UCDC #8304 o] 9 & wj x}aFa} v] 25 A
= dHo " IDE wskstal ool sloj | IDE 1% o o

A H 2, 2F=F(vehicle)= AF41 9] 9 o] & ID(PAIR_ID) =, 2F=F ID(vehicle_id)
& & WA X (PAIR_ID_ANNOUNCE)E H 2 =7 ~E st 4= gt} v
23 A (dispenser)i= A 2B AHEF IDE WS 3418k H A A]
(PAIR_ID_ACK)Z A+# o & Agat 5= glv}, 2%-& t] 234 7} 21 ID
5 W th= ACK WA A & B4 05 41813l 58 gl sl A A
(PAIR_ID_CONFIRM)Z t] 234 & A st 4= glt}

th5, Y 229X (dispenser) = A1l Hl o] ¥ ID =, Y] 234 ID(dispenser_id) &
e WA X (PAIR_ID_ANNOUNCE)E H 2 =) A~ E T 4= 9l T}, 2}ef(vehicle)=
U] 2~ A 25 T 234 IDE Bk 3] Al 8k= WA A(PAIR_ID_ACK)E T
23 A 2 A 4= ) v A8 A = 2peko] vl A#A] IDE wgktlE ACK W A|
A& A 072 2151 - &2l shi= WAl A (PAIR_ID_CONFIRM)E A}&F o
2 Ag AUTH

> u

i
>
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[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

ol ] gt Ao - W2 B3l A= v
specific randomized) ¥ o1 % IDE A& = St} o] o] o] st ¥ 01 g ID 1o
uﬂd 7Ho] ZJEEET;Q]E gﬂ o
LA 2~of o DA =, o]l &
Abg-Y] = Hlo] o] 3T

ghH, 579 UCDC #'# ol A Het BAl&
Ao & shvhi= A o 234 & Hlo] g st L= HHoll o
ool ZA A& HEs7]d S5 ARE AFst=x] A = ) d 5
Sof, Hojy & A5 L ] AAM7 AR T ot BAS Hotsl = Y nE
w3} 7o ngE w9k 47 gl

Fa1E, UCDC # B 1> e Sals A et gon= ok
7Hs & 4= 9tk uCDC 92 2 UCDC &30 A 25t t] 3 & s o] & &)
= AL EA Kot o AT, [EC 62443 Kot ¥l 38 £=3517] 948 &=
Eié}ﬂ At S ARE A TS 74D 7 UTH IEC 62443 Bl ¢
& A gl Ao A e 5715 7HX @ AHactors) ol ol g HQF #

e}

o,
)

¥ W'
r U
>~
@

o
@]
=
<
ﬁ
o
(@]
8
=
e
Ef
2
o
m>~
o4,

Ot
o,
N
)

r ]
2
N>

SR

° o
:‘xé

78 e, £ AR BE AL AL S

d (backward compatibility)-S 7F4| = 234 4

BELEAS T oR AN TR, Sk dnT T A
=4

O(Type 0). EH<11(Type 1), EHI2(Type 2), 3

o,
X o
K
i
of
ol
)
e
ol
)
i
=)

Ot
o,
o
}01,

>

o)
Y
il
=)
il
s

X,
-
%0

o
>

_EL
r
22
;ﬁ
<
3
[¢]
Ko
o
il
S
=i
i}
4>
3%

€19
=y

EFJO(Type 0)& =&+ (fuehng) & e TS A A A A FA
H AL A & 1A 3}5 =

EFY 1(Type 1) A &5¥
o BRI A= EFQI0 A X & 3 9 (fallback) 3 5= AT

EFQI2(Type 2)&= o =l A= F-Al(advanced communication, AC)S X 91 3l= 4
A5 AR 5 U B2 A= B0 A2 EE 5= gl

EF]3(Type 3)= DAL} A B A E F2l& X et AAE A AT = Q).
EF}I3 42 = B0, BF 1 R B2 5 of = shup R Ewe o= 9

o] =l = E- A1 WLAN(wireless local area network), & —,—T_/:(Bluetooth BT),
NFC(near field communication), £}©| 3} o] (WiFi), UWB(ultra-wideband), RFID(radio
frequency identification), 4G, 5G 5 2| U] A (medium) ¢} 54 T2 E T2 A4l
Eﬁgxpﬁwkmqtﬁ#ﬁtwﬂtiﬁgom%ﬁmAMQME% =z}
28 o|t| Yl(ethernet, ETH), 5}©| #| & F 4l (high level communication) & ¥ &
k= Q) of 7| B4 I 2 & 52 TCT/IP(transmission control protocol/internet
protocol), 1 5. & i (fueling) T2 E & G2 233 4 o). 1e]a1 steo] Y &
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A& e 2 Ao X didel=E ARE 2elE BEAHARE AT 4
ATt sho] G E-Ale] dolH ¥ =3= PLC(Power line communication)& A8
T3l

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

L}, ol o] 3H A B 2] = k=1l
EE o]l A BEAL slo)lH gt el 24, DAY A (wired) S %3
L}

IrDA %} A (wireless)= 2518 J | & g3 4= It} 'DAS} /-4

-
¥2
&
2
i)
r 1
ol
[
-
e
o
o
ol
[H
il

EZZX4 TCP/IP 2 &8 T2 &
S ALEE = 9l A& B, A4 Ao 2 A4 18 = A - Bluetooth,
WLAN, Wi-Fi(ISO 15118 for inductive / ACD), UWB(IEC limited consideration for
ACD) 5o o]-&€ = 3lth.

AAE h ARBT AN ES AL GE /40 FAS AAFEE 7
% gleh ole] A Ao o) Sk ARTF A SUF A A5 FHE ()
R EE RO S

CRA el A, 12 70l hebul uks) o), 2 o] Eel uhE T A#1S A ek
BhI1 207k Eh10 ) iz Bhel2 X & Wbul, ehel1 4 erslo X 2
F W3 5 9ITk(S610)

A, o] EE) uhE A0S A A5k B2 47 B0 A i 6
91425 wba, B412 4203 540 $ 0 2 ENE 4 9Irks620)

1931 7 A0 E A QSHE BhI3 A 7 eh10 X & Wb, B3 g = e
%10 47 2 B3k 4= 9ICk(S630). B3 47k ekl A & e, ebel3 Y
A%z BRI A 2 F ek 5 QUThsed0). T, BF13 4R 7E BRI 4 A & vhy

w1 5

H, B3 A = B )2 A 2 EFw e = gl rh(S650).

A8k - A#1-2 SAE(Society of Automotive Engineers) 3 52 £33 4 3l
. TFA#27 180 19885-3 T 52 X358 4= Q)
T A=st 4844 A Yst] A8, T4 dE Y
AAE AT AT o & &9, FAAETT
LF¢] WLANS| A9 of ol whe} v 2o Alvte] 2 1 W
A4 S AAE YT 5 AT

AU Q10 A, Y B A = A 2B 91 A2 3 Q1 E (access point, AP) &
TH T 7 A Y 23X = FCEV 7= %7 2x(fuel station) ] 7] 4 (beaconing)
xVSE(x-vehicle supply equipment)ol] A 9] o1 5 &3 W& A4 e 4= i) o] =4
Aol 25§ FCEVE H 23X & 2708to] 31, 3He v 2~ 4] of WLAN 9 =1
5 A4S 5 Ao

Alue] 2 20 A, t] =23 A = WLAN 5415
T ATk B 23 = B I(Type 1) =]l o3
EF13(Type 3) FA 24 2700 =2 B 1 A

o



25

WO 2024/253489 PCT/KR2024/007894

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

o g4l E Fol tyadA 2 Aol Lo gl =Z 37 A A= u, FCEVS} t] =3 A
Ztell kDA S-2lo] Al 2HE 5= )

Ale] @ 30 4] Y] 23 A = WLAN 541 2 IrDA S48 x| 4= glt}, o] A
5, Bl =34 = BFY3(Type 3) A1l tl-g-# o). BFS11 4] Q1 FCEV= T 2~ A
Frof] FabE 4= glt) vl ~H A = o} o] ¢ WLAN S0l EL 3HS 42
g1th. FCEV S| 2] B £ o] T =dllA o] Aol &l @/ =&} A2 % o, FCEVS}
o] 2= 34 Zholl DA E-2lo] Al#tE 4= 9]

L ge Eobol o Axjdo] & A AR

i

T =2

| o
43t = 9J+= 319 & 34 (backward compatibility )& A
Al o

Mo 44 Y
=
o
ot
of,
~
o
:(‘>L_r‘

e e
kil
o

roy
o
L
=
o,
=
[€)=]
8
(¢}
=
@]
&
e

=)
o

>
&
R

o
o
=
)
il
ot
ol
i
o
o

AR E SISt E AdE ¢ Qo 18
shibe] AX]7F ek 3 A 7F ol A5, BEd3 A = ohE st o] A o] 5l
ol v} UCDC '8l FL e A2 Est s A E 5 gl

A3t T A#12 SAE ¥ B4 Z2EFY 4= 9la1, 7 A#21= IS0 19885
Fo] B LR ES 4= 9},

Azt Ao ofshd, "sd gt 7S 7 F o] X7 = A5, A
H oA E oA bekE A 1 7R S AE A9 = Q) B4l
gl Aol 8t FE A A 7F ek ek A4S A sk A (o] s) gHEFE] e
ek A A el ghufE A5, SakE A ek T4 A o] gl 58 Al(no
communication, No comm) X & Z-1&t 4= it} w ol oubak Z 418 X st=
T AR E My AS, FAAES IR U FAEEE AT 7 9
o} o] 7] A UCDC &34 & M2 FH 5 5 Aok g of | 4X|7F F54 4
A& FEAlol] o ot ¢ gt o] = B ek S41S A ek A
(o8t ZFEFs] FbaF F 41 g A]ell A EE 5 9l

gk, whber A X 7F ek A ] o v o, ok sE A A 7F
ek Tl A I bkl A A S B A ke A, e E2 G A =
bk FAl bl o 2 el o= i) Tre)an, e B Al X 7 ek ek F Al
= A a4 &= A5, e SA AA = 584 (No comm)ol] o] A 8t & & 5
T AR 2 EFWE 5 gl
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[186] Aot e B4 A= e B4 f5el BAgle] ek B4l 9
St AE T WS et s A3 E o= ok ol el gk FibaF T4l A= 4
ool ek Z4lS A b= A glet 5= 9lofof gt} FCEV Hi= U] =34
7h e FAE A ek e A, T A= S8 Tbs e ik
A WH & ARG St WS A A 2 EWE 4 gl
[187] X 9v= B oy o A A oo hE 54 AR T 52 P 2 A 20 A
&< 7 A= B4l tlol B ARG itk B Al ol E AR H-Fell A B &gk

o
i
o4,
Ot
ol
~
o
&
2

(backward compatibility)= | .

[188] &= 9o vpERWl upe} o], 2pkat v =M = o] % Al 1(ID: identity/
identification) & H.-F% = Ql=t, o] 21k A& F1w7] 918 & A
241 Hlo) g AL F-F(UCDC: use classification of communication data) 2| 2! o]
o8l 7= 4 Atk ucDC -2 uCDC # 2 1(UCDC-1)(910), UCDC &=
2(UCDC-2)(920) ¥ UCDC @ ®3(UCDC-3)(930)-2 7F4 4= It} UCDC #| ¥
UCDC #E0(UCDC-0)(900)< t] 7+ 5= 9t

[189] UCDC #'0(900)-= Tl o] B] 7} A ¥ *| &71} ol Bl 7} e ¥ = 7 5ol =
Z~ & (dispensing of hydrogen)©| 1} & OFAH 7|5 & st A5 35 T2 EF
o sl AbgH A B FAlS A S = Atk UCDC #'#0(900) 0l A = A&t T
2 HA kel BA8 X8R & L (no communication), U] 22 # A = 2 A~
A o (process control) = 9+ 7| 5 (safety functions) 74 ol A H| o] & IDE 25
of Aed o 3t

[190]  UCDC #'#1(910)0 A s H & v, A2 sof g IDE H =AM =2 A
2ATH UCDC #1910yl A A d o] B = b4 7] 5 (safety functions)©ll A&
A= EA R AgH A A dlo] B (static data) = AR T T2 EF | A S 7
Atz AMgE = 9l Ad sy 54 d o] B (dynamic data)= 153 T2 E
ol A Z2 A 2 Aol o gk A3 (risk against process deviations)S & ©] =]
A = Sl

[191] UCDC #@'2920)ol 4 A2 A 4 dlo] 8 = Al 7] 5 (safety functions)®l] A}
€9 5 St} ol 213 uCDC & E2(920)9] 4 4] H] o] E1 = UCDC @2 19l tha) A4
o 44 dolE] st 54 dolel] theto] 5|8 &wol tlate] Zohel Aol
)

[192] UCDC d'83(930)ell A 8 2 tlo] B &} &4 tlo|H &= L2 EH = Qtd 75
Well A &4 Al E el Abe-d 5= 3ltt. o] 213 UCDC 2 "#3(930)9] 54 dl o]
El3= UCDC |20l th 3] ] = 4 4| tﬂ o] Bl ¢} &2 o] El o] thate] 584
|50 tate] 71 A 5= v

[193]  A<zghule} o], uCDC &', UCDC #l'#10] UCDC & #20) 33}
UCDC #'#27} UCDC @830 315 3=, 5 49 @lHlo] 519 Eﬂ s 55?}3}
FHE 72 4= vk 574 uCDC 922 A 8= A= ¢ w2 uCDC 92 2
AR5 Qe 5 Atk A &E T2 UCDC @ &8 A A8 R = F 4R ol A

(o
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[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

Al ehi= 7 32 UCDC d'8 & AHEE = gtk A= @ UCDC dl & UCDC
5 A A} soar @3t = 9loh UCDC @' 2 backward compatible 312
¢ 4= A}, B g o] thE A A] o] of] 4] = backward compatibility = UCDC @ 2 3}

I Non-Comm, Uni-directional Comm, Bi-directional Comm Z}2}3} 1 Z 3%}

L4 A =8 %%6 44 W 2 ol d A (S401)0l A 2}
AR R = T e Ea B P R o) Q}E%% A (interoperability), X /%= Eﬁ]-/“
(compatibility)ell s 4 B7F /-2 4= 3t} o] v /‘C}E—?—ﬂ/‘* / R o e
T TN 2R ES Y AAS403), dETH TEEF Y 1(340 iz
E= sy e A ©AI(S405) 00 A %%% T3

o o thE A A Ao A=, B 49 Hhd F o) DH# |(S401)oll A 2FaE/

P E 9 v 24 o] FHE dEE 3( nteroperablhty /s 334
(compatibility)ell T+ B 7} B2 T2 EZ F4 @A(S403), A8 d3 T2 8
T G BAS404), R/EE AR b E A SAI(S405)E ZTAIRA |

ol EXAY A w9 75 vt 54 sh4 o Mzt A5 34 ] s

v A= e g o] M3} 5o g Qlete] 4o & q(1nteroperab1hty) /EE &
214 (compatibility)el] thgF AR 7} o] EE =5 9]

< T 2 A AAdel A= 4o dd R 01*‘” A (S401)= ] 2~ A

vk 3% 2 B Z(DDP, Dispenser Discovery Protocol) 2 A| 3 = 5 ¢t}

DDPi= 2RI Elo] 2]3te] H 2 = 7] ~E %= DDP &% W A] A [DDPRequest]
of o]sle] 7| A1E 4= It} DDPRequest= =R 2] E] 2] #| o1& ID "pairing_id"& -
ek 5=

U] 234 7} DDPRequestE 41311, ¥ 23 4 7} DDPRequestol] g #3ho]
DDPResponseE 7 %5-8 = 91T} DDPResponse ™ U] =¥ A 2] IP -4 "TPAddr",

v 2 3lA o] TCPEEYH "TCPPort", Y 234 2] UDP X E'dH "UDPPort", 1 2=
A ] o} ¥ ID "pairing_id" & 3*3H3 4= AT}
108 28] 2 AN ool G ik AR ET EA PG LA 0] A
£ % gl B4 mol 434009 913 B4 A e 9 52w,
%108 FxshH, 2 g ¥ = vl 23 4 (dispenser)©l] 215 *H (authorization
method)®l] T3+ 2] 2EE @ A sh= A A S AT 5 ATH(S1010). V] 2= A
£ R UL 93 Y A5 AH0) O AN AR U AT
T ATHS1020). 5 # Al A ol == RFID(radio frequency identification), 21-87}=
(credlt cards), 2| =7} = (debit cards) & & ¢]F 21F AApu} ZHA| 2l b} #H
H ol H gl A~E AWV ESHE 4= T}

Che, BBl o1 % Wy o) ~Eol 4] A9le £ 3y o710 RFIDE ¥ 3

8hi= A HAAE H2A0M 2 AG S 5 A TR(S1030). H =3 A = 2l
A

il A
B2 <l ol Tt S A A S B E R dged = JlTh(S1040). ©] &

=} O
Bl

o
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A

(@]
A

ol OlN
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Type Description
Use case name UC-2: "Communication Security"
Objectives /Vehicle and Dispenser establish a secure channel over the dis

[212]

[213]

[214]

[215]

[216]

covered communication channel to achieve communication s

ecurity goals including confidentiality, integrity, and privacy.

Short Description After the physical and data-link layer connection is made be
tween vehicle and dispenser, they setup layer-3 and establis
h a TCP connection, then perform a TLS handshake to auth
enticate and exchange keys to establish a secure communica

tion channel.

Pre-conditions Vehicle and dispenser performed discovery and pairing use ¢
ase successfully and made a data-link layer connection. Cred
entials necessary for the authentication and key exchange ar

e prepared.

Post-conditions Dispenser authenticated the vehicle and the vehicle authentic
ated dispenser successfully. Communication channel betwee

n vehicle and dispenser are encrypted and integrity protected.
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[219] [3£5]

Type Description

Use case name UC-3: "Communication Protocol Negotiation"

Objectives Vehicle and Dispenser determine which communication prot
ocol to use throughout the fueling.

Short Description Once TLS handshake is successfully finished, the vehicle an
d the dispenser negotiates on the communication protocol to

use throughout the fuelling session. The negotiation starts w
hen the vehicle sends a list of its supported protocols and the
n the dispenser picks a common protocol supported by both a
nd the vehicle prefers the most.

Pre-conditions A secure authenticated communication channel is established

using TLS 1.3.

Post-conditions The vehicle and the dispenser reached an agreement on whi
ch communication protocol to use for their fuelling commun
ication.

[220] 2o A AAjdel w2, TdA(S1110)el A HE H A E = WAl A o]

82 089l T 6ol oste] =49 5= 9]

[221] 3t6]

Element Name Type Semantics

protocols CommProtocolType Communication protocols sup

ported by the vehicle

CommProtocolTyp

e

Index Unsigned integer Index of the protocol

Name String Name of the protocol

Ver String Version of the protocol
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[222]

[223]

[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

pref Unsigned integer Preference of protocols. Small

er number represents higher p

reference.
A1 B4 ZREF et AH = Al B4 TR EF old s A B4 22
EZol WA Al A Z2EFY HH LA SA ZEEF gt A E F
Ao & shf o] & 2 4= 9t
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Vg of of AA]efof] w2, W A(S1130)o A A E L 2l = S H WAIA
ol

A" S 9

© = T AA
[357]
Element Name Type Semantics
Index Unsigned integer Optional:Index of chosen protocol
Result resultType Result of the protocol negotiation. ‘OK" if
successful. 'FAILED INCOMPAT' othe
rwise

A2 BA TR EZ et AHE x3s
ol A=A AT AR ARE H] 83 Ut

Awdt T4 ZRES JA dxbe A3 v 237 S8 E = B4 A o
A AEZE DASHL Aol g e F AR 74 A83w o AR Al (fueling
session) & SOl WS F4 LR EFE AHELT| 98 A xfo|t), 53], ¥ A A] 4
o Mi= A7 FEst] BA T e vdlu g E 2 Faike 4=

=, B g o] o AAolo)] whE FA WS, vl sl o i L o]y g
£ sk BAS40HE Al T4 o] :
%ﬁziigq ﬂ@m&A@ﬂﬂﬂz%dﬂ%ﬂ%%ﬂ%%%ﬁl
A5k ©AI(S404) B AR5 b HE A e
= ol& 0}04 = =
e 01‘3] A S T slE SAS40) N A =, Bl g el 9f vl =3 A 11
A} 3 -84 (interoperability) /5= & 3 (compatibility)©ll T g+ A R 7} 5 F2

>

.

EXN T2 EF FA

14
el

Wi

=

rr

N
ol
[

N

i
=2

N
ot
2

[l

v}

E(fueling protocols) 7+2] AJ & 4] =
ZrEZo| o 7= 5 Ut o & £, WLAN 9] T4l 7|5 & o] &5t



WO 2024/253489 PCT/KR2024/007894

ARFT TREDE 54 ARFF B4 G T A 2ol 4 ALg8l ) 8
A<

AL BEoR AdshE 2R

[e}
EF(olet' v TEEZOIGALL drhe AR o YT
232] AAZ Aol Wl E E s FAAdET T B AE 38, 5
A EE ARSHEY, $2 i, 7 e ghepr| g ol e oheFet 25 o] W
st = 9lt) o] 71 A, A A8 F 5 B4 I 2 SAE 12601 Al 2], 1SO
19885-3, ISO 19885-4 &S X33t 4= Qlt}. T4l B E= 535 41(No comm.), IrDA,
5239 WHE, S o] & (lookup table) 52

=l
XYZ(1S0) & £33 4= 9t} <
g o] & 7| Wk(table-based) A &332, MC formula 7| ¥ A5 324 & £
gk = vk 28] a A dE2 UeDC i ES 23S 4 9lar, 71 e geb)
B 2= ¢85 o (pressure class), CHSS(compressed hydrogen storage system) 7} E]|
g, AN B F 5 H o] & E(fueling tables) 58 X &3 4 )T},

[233] shH, Wl E] B U AdA & B4 T2 EF P4 Axjo A g3 J5 3
o] B¢} H+= UCDC @' of wha} oo vt eFgl = W& UCDC 8 2 =
Wal= RG4S o Tt =S A= 5 9

ok

;

tH
ol

[234]

sh, Tt 23F o] A 758k S ol A, B el e &} Yl 2l A = A R
TS A% A AAEUC WA UCS)S 38k Toll 3= &= Ik E o
A H|Z ko] W B LR ES Pa AxE HEolyhA A AES
Al el 3t 4= Qi)
[235] B el A Ao A, AT HE FA TR EZELS 5T 3 60
A& A< A (priority) & 7H] Z2EZES XD 5 3

[236] UadA e ZEES g AEoA A 54 & E S (<selected protocol>)
3 G HAIAE B R A 7 ATKS1130). 5 ZEES

2 Ao o] AEly FE T2 EZEA A e B
A Qsta B E 7 A EEE SRS & T2 EF o 71d], IS0

19885-3-2023-UCDC-3 T2 &2 4= U # 6 H2).

[237] ¥ & ZEREF| ostd, e 9 v 29 = AR 3T 4] (fueling

communication)®l] AF-83 FA1 2 & Fof tff 5] ghe]of gt 4= Qi)
= d
h=1

[238] g, S B = APl o] A Heh= T4 ZREFE $ACHE Fold
Stk wHlE el $AHE9 7 FolE B4 ZREZES U sAAd AT >
Atk A=A ol BN ZREZE] I AN 6] F o] At Tl B 8
3} 2}
[239] [3£8]
Protocol ID Priority
SAE J2601 - No comm. 7
SAE J2799 - DA 6

SAE J2601 - rDA 5
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iy

238 Ak £3E 5 Ak
B g o] v o Ao Az Tl At A Al 48 beE ARE

T EeEDd o3 4R eshs WA A S e e R A4, 1wl

7t e ARTH IREFT S ST ARTH TRESS A, AdEdE 5

4 AR TH ZRES N JRF FHehz WAAE H AR Adahs

A5 AT 5 ek

oluf Al AL 7hsd Angw TREF Y2EE et G

g P e an R 2 Pet ek o 239 5
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Type Description

Use case name UC-4: "Fueling Protocol Negotiation”

Objectives Vehicle and Dispenser determine which fuelling protocol to
use for the fuelling.

Short Description Once communication protocol selection is done, the vehicle
and the dispenser negotiates on the fuelling protocol to use
for the fuelling. The negotiation starts when the vehicle sen

ds a list of its supported protocols and then the dispenser pi
cks a common protocol supported by both and the vehicle p
refers the most.

Pre-conditions A communication protocol is selected.

Post-conditions The vehicle and the dispenser reached an agreement on whic

h fuelling protocol to use for their fuelling.

B g e o AA o] G, SASRI00IA A% D 7= HAA ] 1
g hgol % 100 lskel wAE = ek,

¢

3£10]
Element Name Type Semantics
fuelProts FuellingProtocol Type Fuelling protocols supported by

the vehicle

FuellingProtocol Type
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idx Unsigned integer Index of the protocol

Name String Name of the protocol

Ver String Version of the protocol

subprot String Optional: Name of the sub-proto
col

pref Unsigned integer Preference of protocols. Smaller

number represents higher prefe

rence.
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Aldmdd ZREZ g ARE Al Adudd TEEZ] 92~ A1
AETH TREFI WA AIASETT TEZEFI A Al s 22
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14_ /\01—% 3L &)5F Z,: 9\}1\14_
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ol
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o] o 2] aol] w2, BhAlS1230)00 A A% W A= S vl A A
of gL Theel E 110 oahe] £AE 4 k.

[3£11]
Element Name Type Semantics
Index Unsigned integer Optional:Index of chosen protocol
Result Enumeration Result of the protocol negotiation. ‘OK" if
successful. 'FAILED INCOMPAT' othe
rwise.

= 1

kel AnkaA AT o el JRE ol e 4 o,
dl o]
= =

3 12]
Index Name Revision Sub-protocol Preference
1 PRHYDE 2023 TYPE3-T-initial 4
2 PRHYDE 2024 TYPE3-T-Special 3
3 RTR-HFP 2
4 ANN-MPC 5
5 HMC-FAST 1.0 1
3 1200 YERQ Blef o], Rl ¥ = AT s g AR Wolu ARy
o ZEEF fisto] ¢oZ o] ¥ o] F(name), 7§ XN (revision) Al 7](H 5)1 H
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A AR, B T2 EF ] of Hof| o gt AR 18]31 M5 (preference) A
&

HE 7H g HolE Fejo stetn e AR E =Ml Al = 3
g of v A A Ao A= R & thalste] v A 7 52 _qu o=
A8 FAl TR EST g HE F H]‘j/]ﬂg]r FaLRbE = QlaL, v 2 H A 7t
AhshE B ZREFE $AE ate] Bl e AFe 5 9
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AFAgTw TEESS NLE 2 fHe ZTE2AE T st A Al A g Ao

E,RTR—HFP:N/\VJ% AL 7Hto R A8 dH 58S o= T2 ES A4
o] AFo| A A AT Aol a1

, ANN-MPC== 155 742 vlolH & =4, ¥4
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3 13]
Fueling Protocol ID ResultCode
2 OK
3% 130 = 1‘4*‘“ A 3= Qe A (index) 2 ol T8k AR TH TEEF
S AEstar 1 A3 A = (resultcode)$! OKE E313H= 39 WA A& ERl ] E
2 Auw 5 g
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Fueling Protocol ID ResultCode

FAIL_NO_COMMON_PROTOCOL
3 140 w2 v E B R e B o] oste] x|l ¥ =
AEIH ZREF 2B 58753 TREZS b=t 2 )| 3(fail) 4
$-, A3} A= (ResultCode) BEof] 35 L2 EFo| 98-S veEhiE R (oA,
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[282]  ERIFE = GA(S1330)0 A A WA X o) Tt S5 v A tcvi, ] 2~ 3 A
Sol A8 3w defu g e JHE E3lst= vAIA & AFstHA, dlld vt
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A ge}u] B = 24 (accepted) O] L} T2 EA] o} g HASE AH oA o
(true) == oFH L (false) & A A sh+= FHebr|H & 2318 = Qlvh. A<=k shef]
B o= v AAE g Eolv A5 = shtel theh J R ok M= o=
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[297]
[298]
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[301]

Semantics

Type

Range/Values

Precision

Unit

15]
Name

RYA
Al

[

[302]
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Pressur N/A N/A {H35, H70} Static Pressure cla
e Class ssof the tank
CHSS Liter | 2 decimals Positive, Static Volumeof the tank
Volume No-max
CHSS P MPa | 2 decimals Positive, Dynamic Current press
ressure No-max ureof the tank
Emergen N/A N/A { Terminate Static Emergency ha
cy Policy ,Fallback} ndling policy
[303]  olefe] F 162 ¥ ol A AN oo mE v aHA FHo AR vHerE
Eg abahiz A A W ge EA
[304] [3£16]
Name Unit Precision |Range/Values Type Semantics
Fueling D N/A N/A {H35, H70} Static
elivery Te
mperature
FuelingTe MPa | 2 decimals Positive, Dynamic | Current pressure
mperature No-max of the tank
Emergen N/A N/A { Terminate Static Emergency ha
cy Policy ,Fallback} ndling policy
[305] AT e A EAS405)0 A, A 2 E] F T 2llA = A1 7Fs g

[306]

[307]

[308]
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2ES AN dAHANM A8 duadd Z2EZO AlAdXHol &
1o, $13302] OK wIA Ao 3£3+d 5= ¢

A AA]ofof] & A4 ABRFTFE A S Ao b w v
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[332] UJO 2 E(100) & v 234 200)7F 23k gbn| B ES &
T EA0)E Z2ES A A S T A E ¢ ok B 2Rl

(100) = *1(200)7PJL H g e 58 kA & A5 2U g
(100)i= A 533 Al S &4 S (terminate) 5~ AT}

[333] =g (100) Ti= 1‘4 2234200y 7} 13k SepaEE S EEHA] @ol 4l )
gk gtebn| g L3 Bgo) ofete] A e TR ES A A A Bl E
(100)= A 9 et gt e 13 o A Al T ¥ A E ZR2EF oo o] X Y¥] =
g ES QIS A otst 2= g}

i

[334] H 172 2o v A Axldol e Rl E 59 AR5 e EHE
2 FFBH= WA A g wA R,
[335] [3£17]
Physical Parameters
Receptacle Type ?
Pressure Class H35/H70
CHSS Category A/B/C/D
CHSS Type 1/72/3/4
CHSS Volume 7L
Maximum allowed CHSS Pressure ? MPa
Maximum allowed BHSS temp. ?7°C
Maximum allowed flow rate ?gls
Monitoring Parameters
Current CHSS Pressure ? MPa
Current CHSS Temp. ?7°C
Safety Policy
Emergency Policy ?
Safety Enforcement Level ?
Acceptance
Accepted TRUE/FALSE/PENDING

[336] ¥ 182 Yty o] o & A AA o) & v FHo] ddundd e EE
S g5t /ﬂ A o] g A
[337] 718]

Physical Parameters

Fueling Delivery temp. T30
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Max Fuel Delivery Pressure ? MPa
Max Fuel Delivery Temp. ?7°C
Min Fuel Delivery Temp. ?7°C
Mas Fuel Delivery Flow Rate ?gls

[339]

[340]

Monitoring Parameters

Current Fuel Delivery Temp. ?7°C

Ambient Temperature ?7°C

Fueling Goal

Selected Fueling Table D1

Target SoC ? %

Target Final CHSS Pressure ? MPa

Target Final CHSS Temperature ?7°C

Target APR ? MPa/s
Expected Fueling Duration ?7°C

Safety Policy 7s
Acceptance

Accepted TRUE/FALSE/PENDING
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[358]

[359]

[360]

[361]

[362]

[363]

[364]

[365]

do| &8 SEAd % Eeta bA g FAlo] BAE oo sh= EH A Y el &
A ggk A AT )

FUE Y B Ao @AS40NE ol & 5o Tl TAH o2 dyetd, wiE
& ¥ &3¢t Rl g el = v 23 X (dispenser) & 1 =853 A 9 (fueling control) & A
Zh(start)st 7] 91 gF WA A& AD 3 5= 9laL, o] o] FHato] v ~HlA = Fel 4
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[411]

[412]

[413]

[414]

[415]
[416]

o] Emg: Stopped (leaking))E ¥ &3F= A3 1 54 A WA A& =1
Aesr 5= 9lr), Bl e El= A3 7] ol &l o
R (71 t] Emg: Confirmed)& 3 g3}
=3
Azt g ofshd, B e & E3ehs B g g s v 2 dlA
(dispenser)©l| A b ol & &F-& W] X
5 Fato] Aldo] HA A e
AR7FEFE 5 X WA A&
A5t A WA A Z7F =21 A, 5
¥ A ¥ &2 (action)ol] W} SA] S H5FaL
th {1 A #l A A= 8| U (header) @} 3 Ul o] 172 ¥ 5= B} (body) $] WA A &
Fgtetar, F Yol = U5 FAY S el A B 7F 285 a1, v A Aol = 5
Aol o 3+ 5 (class), EFY (type) 2 & ZH(action)®l] T g+ ghol v} A H = v}
H] e

>~

Amdh 5 SA ﬂﬂ/‘] A= FAlo) A& 5 = 7] <ol whel TLS B+ DTLS H A

A

2

o] QFA A A9 WA (S406)2] &4, Az, 2 5271
o]
A

Type Description

Use case name UC-6: "Safety Check-in"

Objectives Vehicle and Dispenser confirms that all the necessary safety ¢
onditions are met and the communication link is correctly pa

ired with the pairing channel before actual fuelling is started.

Short Description Once fuelling parameters are exchanged and vehicle and disp
enser are considered compatible, vehicle and dispenser perfo
rms safety condition checks and pairing checks to make sure
the fuelling is safe and the communication is reliable. Depen
ding on the fuelling protocol and the communication physica
1 layer, the safety checks can be implicitly done within the pr

otocol or physical association and this step may be omitted.

Pre-conditions Necessary fuelling parameters are exchanged.
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Post-conditions The vehicle and the dispenser confirmed all the safety conditi

ons and correctness of the pairing, and ready to begin fuelling.
[417] AR e E J DAS405)7E AT A 02 Y AT TEE
F2 bH A=l WA (S406)E AT = Ao A& vk} g
o T2 =2 AlE o] #lol¥ AR} (pairing procedure)E 273 F A H A
S-of, Rl g o} v 23l A = b A =1 A (S406)0ll A 4 E T 317 8t
%

& oA A=A 4 gl

(o]

[418]

[419] ol T4l =] ATl Holy Ax} (palring procedure) S Q55 74 ¥ ]
& A goll &=, ey of v 2l M = b A =1 @A (S406)0ll A A E U
23174 5H7] Aol Hlold & thAl A AT =

[420] @A (5405)2] ¢ka & &l = WA A (& 01 FuelParamNegoRes)& Tt
A BERE FA8 Fof|, vk g I TR EFo] ok A =Sl vHA
(S406)5 A5, TR gl E] = obA A A0 @A (S406)2] A2t o v &h=

H A ] (of] & &0 SafetyCheckInReq)E V] 2] A H AIZF 3L (A& &

MessageSequenceTimeout) W] ol] U] =3 A 2 A 53 4= 91T},

[421]  THebE AA o 24, @A) (S405)2] 95 S ohe] = v A A 7} 2l 2] ] ¢} v] 23
A F Aol o ste] Aol Al AEE A9, 1AW T
A A (5406)2] Al 2HE o m] 3= HIA A & AE T = Q)T

[422]  H-uo] A A do wp=w obA AT @A (S406)0 4 AE L FAEE=
H A A= o & 50 ISO 19885-3 3 & FANA A4S = A7 A5 =X
2EZo Lol 7|wate] HodE 4= 9]

[423] P o] A A g wp=w okA xﬂi?l A (S406)0l A AE F FAIE =
H AR = &% WA X & A 8] ek A3} 3L result element® 83
result element = Xﬂ%l%l T AT A 42 o5 5o st Al
$- 'FAILED'E 3233t = 2131, o] 9] 9] 7 -0 'PENDING'& ¥~ &3t 5= gt}
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Z7lo] Z2=Hohd I WA A A3 zHE "oK'E AA-E

iy

[425] W 2 E 7} v 29 A 2 SafetyCheckInReq M Al A & A4k o @R obA
710] obx] 254 ghakeh 1 W x| 49| A3} kS "PENDING" 0.2 449
9l

A

[426] U] 2= 34| 7} SafetyCheckInReq W Al A1 & 41 ¢+ ¥ MessageResponseTimeout A|

B3 el Yl A# A 7 P -A A gk v B 9 €7 SafetyCheckInRes M A A] &

A
g 49

Bl =
[427] 7+ T A A 7} B ma]ﬂi SafetyCheckInRes M| A| A & 2 &3 o =
o] FXHTPH L WA A o A gk "OK"E A E o T

ol
©
A
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[428]  WFd v A3 A7 Wl 2] Bl & SafetyCheckInRes M Al A & A 4s uf) 23 ob4
zxlo] o} A S A e hvhA L WA A o] A3} k> "PENDING" 2. & 244
= At

[429]

[430]

[431]

[432]

[433]

[434]
[435]

7k result ko] "PENDING" 2. & A& ¥ SafetyCheckInRes W A A & 52418+ 7
B HE]F/]FJ = & T} & SafetyCheckInReq ™ A #| & MessageResponseTimeout 4|
el YAz ST 5 9l

7+ result ko] "PENDING" . & A €] FJ SafetyCheckInReq ™| A] A & 4418 7
, 223 M &= & T} SafetyCheckInReq W A A & MessageResponseTimeout A|
TR el 2 E R AE5 5 3l

_m

R B v = B ek Eﬁ% g N (e E
UCSafetyCheckInTimeout) LH o] AHT = 1S 1)), "reason” S-S 2 A3l o] Y
FE 2 A% EnNotifReq WAl A1 & A 53 5= AT}

theta] AA[el 24, w2 E] Ei= v 2l = b4 A=)l Al 2He ofv] =
27 WA E el Al DS 4= A, Aot 2o AL - e ]t
A A=A 8% WA Ao &k &5 WA A E S 4 )l

Al 5248 FFraesho] U E Y S Ao @A (8407)9] B4, Ad27, 5+
21L& thee] #2100 ool mAlE = Al

[3£21]

Type Description

Use case name UC-7: "Fuelling control and monitoring"

Objectives Vehicle and Dispenser monitors the fuelling status and contr
ol the fuelling if necessary.

Short Description Once all the safety checks are confirmed, the vehicle and dis
penser starts the fuelling according to the chosen fuelling pro
tocol with given parameters. During the fuelling, vehicle and

dispenser exchange various measured data to understand the
fuelling status and detect any safety-critical incidents as earl
y as possible. Vehicle can also submit certain commands to d
ispenser to control the fuelling procedure, such as starting an
d ending the fuelling.To support black-channel communicati
on, UDP with DTLS is used for the communication.

Pre-conditions All the safety checks are confirmed and vehicle and dispens
er are ready to fuel.

Post-conditions The fuelling is finished successfully.
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A Al o] o] A = FuelParamNegoRes W A| A & =418F 2ol v 2] Gl 31 Al gF -1k
(Oﬂ & 0] MessageSequenceTimeout) toll U E ¥ 2 Ao TA|(S407)2] A2}

S Q8= WA A] (ol & E©] FuelLoopReq WA AHE vl 2~ 2 HAE & o Q)

It

[440] HAwgk 59 A o] o] 8% o SafetyCheckInRes WA X & A F3} AL ok A
A1 @A (S406)0] A& E] 1= 4 A] of o] A = FuelParamNegoRes W Al A & 7 5§}
Zof], g g (Felo]AE ZA) L t] 2H A (A8 2A4)= NewSessionTicket-2
0] 8%t session resumption¥} 7] RFC 91475 2= DTLS 1.3 el A|o] A& 7]
A& 4= 2t} o] w NewSessinTicket-2 U] 2~H A 55 =21E 4= Qi)

[441] DEMJ@EW]iﬂ@ﬁ@giﬂTﬂ%mmM®TLE%ﬂﬂ%ﬂﬂ
A2 A ZEF-ZE (o] & &9 MessageSequenceTimeout) o] ZUEH 2 Aof o
Al(8407)2] Al 2Fe Q@ F-8F= H A A] (o] & & 9] FuelLoopReq M A A& ] 2~ F A
2 A %3t 2= 9lr)

[442] olu] 0-RTT+= DTLS session resumption=- ] 3l AF-&% X &&= Q)

[443] FuelLoopReq 10 EH61F S WA A (o] & & FuelLoopRes M A ])% 25
DTLS WA A] 7+ 45 w2 AEE 5 A

[444] ]ﬂ@]‘ﬁa}ﬂé“&‘ﬁ

< -‘Héﬂ Hdagh B-Zﬂpéo] F7Hd 4 vt
[445]  FuelLoopReq WA A= A8 &F TR EF 7}7)e] A olo] 7ukate] -84 =
A
[446] A5 Fa T2 EF-E FuelLoopReq 2 FuelLoopRes Woll g2 A2 = 54
ol & B4 = 54 HolHeE dnvw AHlE ZUHsH b Al AR
=7 H70 T A

= w3lel 2 g nE EAsl 2= 9

[447] FuelLoopReq " A] Al ol] £ 5+4= 4 F/] HE o] &2 action, reason 5= X3}
Rom, okl i 2200 o ate] mAlE = Ak ol & 229 W Eoll A ¥ A &
Bl AEE L o] Z Eof IS0 1988537 ¢ ARTHF ZRLEZ 74 47
sto] 544 =l

[448] [3£22]

Element Name Type Semantics
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action actionType Optional:Action that Vehicle requests to Disp
enser.
- start
- stop
- (Any custom actions defined by fuelling pro
tocol)

reason reasonType Optional:Reason for why the "action" is requ
ested.

[449]

[450]

[451]

A 40700 A F-=21 % = WA A] (o] & 5] FuelLoopRes W A| Aol 3E g5 =
A2l H E o] 5 status, reason, result 55 X3 5 o o} 3 239 2] 5}
A5 5 S ofe) T 230 el 419X @ e M ESE o] B0l 150
19885-37t 4> A 5w LR2EF 714 747 st SAHE 5= 3l

[3£23]

Element Name Type Semantics

status statusType Optional: - preparing
- precooling

- fuelling

- standby

- faulted

- ramping-up

- ramping-down

- stopping

- finished

- stopped_error

- stopped_requested
- stopped_unknown
- (Any custom status codes defined by fuellin

g protocol)

reason reasonType Optional:Reason for stopping when the fuellin

g is stopped abnormally

result resultType Result of processing the request message. 'OK
"if successful. ‘FAILED' otherwise. See Table
XYZ for the list of result codes.

2] E] 7} FeulLoopReq WA A1 & A 4-& uf] Y] 223 4] = actionS =3 &

(conduct) A o] 7] thE 4= 2l ). 2 2 E]l &= "action"2 ¥ 8} action code & A 4
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(o

sto] MA A & A F3 4= T}, o] v action code™ R FF ZZEF | 25l
Aol = AT

[452] FuelLoopReq (| & &1 "action"©] "start" 2 2 A ¥) W A| 2] & A1k Fof | T
7} Al AR 7 ), ) A A S o] 8 =
A A E A 2FSEAL "result" 7} "OK" 2 A A ¥ FuelLoopRes M A A & 5 H& 4=
.

[453] FuelLoopReq (| & &1 "action"©] "start" 2 2 A ¥) W A| 2] & A1k Fof | T
A 7F A 2FeE FH 7F H A oW, v AH A = "result" 7} "pending” & &2 A A
¥ FuelLoopRes WA A1 & & &3 4= AT},

[454] FuelLoopReq (¢| & &1 "action"©] "stop" 2.2 A A ) WA X] & 218k Fo,
QAL FAT F0E 0, A AR T TR e Aoy e
AR T Z2ZAAHE FA8}AL "result" 7} "ONGOING" ©. 2 4 A H FuelLoopRes
A A S 3 5 T

[455] FuelLoopReq (°| & &1 "action"©] "stop" 2.2 A A ) WA X & 218k &

o, UM 7F SA e =07 |, 2= A8 ZEAAE S
(immediately) & A SFaL "result"”7} "OK"Z A1 ¥ FuelLoopRes WA A & & & &

A
T At

[456]  FuelLoopReq M| A A & =413 Fof| v 234 = v g] Qe A 7F 73k (| &
& 0] MessageSequenceTimeout) W ¢l FuelLoopRes M Al A & -§-H & 4= Sl

[457] t] 28 A = 5221 H FuelLoopReq WAl 7} Al &4 © & 2] 2] ¥ 9] 09 "result" 7}
"OK"Z 44 ¥ FuelLoopRes M| Al A & A& 4= )T,

[458] U] 223 A4 = 4221 H FuelLoopReq WA 7} A &4 0 2 A 2] ¥ x| gkt oH
"result" 7} "FAILED" == TF & 44 % o 2] 2= 44 ¥ FuelLoopRes | A] #]

Pals A
E HdEe 4= Q)
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[460]  U2gA =, 5 FHol ¢EE(done) A 5H A5 HH7EAEH

"status" 7} "finished" 2 4 3 ¥ FuelLoopRes YA X & A &8 4= Q1.
[461] YA =, ol ol] #HdE ol & AR E w0l 54
"stop_error" & 4 A %] 31 "reason" ©| %] 4 3} reason code
ANAE s 5 3l
[462] Y23 A =, 7 #+E 2] FuelLoopReq WA A] 2] "action"©] "stop" &2 A A ¥ a1
AEFo] 3] T4 = A] 22 (has not been completely stopped), "status" 7}
"stopping" 2= ‘2 4 ¥ FuelLoopRes WA A & A &3 4~ T}
[463] Y23 A =, 7 # 2 2] FuelLoopReq W A] #] €] "action"©] "stop" .2 A
A ¥ AR a0l ¢A 3] T4 5 H(has been completely stopped), "status" 7}

"stopped_requested” = A 4 H FuelLoopRes M A| A & A F3F 4= glr},

s

w2
g
=
N
)
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Type Description

Use case name UC-8: "Safety Check-out”
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[473]

[474]

[475]

[476]

[477]

[478]

Objectives Vehicle and Dispenser confirms that all the necessary safety
conditions are met before the nozzle can be detached from t

he receptacle

Short Description After the fuelling has been finished, the vehicle and dispense
r ensure that it is absolutely safe for the user or operator to u
nplug the nozzle from the vehicle. The vehicle and dispenser
repeatedly report their condition until the safety checks are a
11 confirmed. This use case may be omitted if the fuelling pro

tocol does not require such safety checks at the end.

Pre-conditions Fuelling is finished.

Post-conditions It is safe to unplug the nozzle from the receptacle.

AZ 2 5ol vH-2] € (finished) F-¢l Al A& <& 2 3} (terminating the session)
FAYE 2R =5s dEeasy] doll, Rl e R vl ek 23
o] TFH = A& FA3] a7 (ensure) 7+ U= A A ol THA| (S408)7F
T = ) o] B (S408)2 5 M H ol A v A estar WA A QI o 9
Shi= QP @& ensuredt 7] A 3He] dedicated QFH A A o} ZE A AT AR F
w X REF oste] HolE Alo] AstA FHE o A

SHA A Aok 2ol A o] § X = AR e b v ARzl o] Al e o) X
w3 A2 lsy] 3 HA o olgE 5= gl

FUE Y 2 Ao @A (s407) R A A =
w9 (finished), 1 533 R EFS HH A Aok @A (S408)8 T = 2

o A% sk Yo,

o T

OFA A A of-o] 3 ¥ = A of o} B38|, ISO 1988525 =8t o=
3z ol 2l g E] ¢} t] 23l A ke 718 =

"Result"7} "OK" =, "status" 7} "finished" 5= "stopped” 3 TAF7} -2 (prefixed)
o =2 449 FuelLoopRes WA A & 218 & AR &3 T2 EF o] kA
Aok Al sk, B el el = vl 2] A AlZE R el (B =
MessageSequenceTimeout) SF3 A A o}~ &7 (S408)] Al &g 8% 3F= Al A
(ol & £ 91 SafetyCheckOutReq) WAl A & TLS A Y& 74 foto] =AM Z2 A5

= A~
sk 4=l

olw] TCP/TLS A € o] A o] sl A ¥H B E] = t] 23 A &} TCP/TLS g
2 AP = Aok A5 H FA- -2 SafetyCheckOutReq WA A & A 5-517] = o)
T2 5] = NewSessionTicket & ©]-& ¢+ TLS-resumption &1 = 4| o] Z o] 2] 5} 7] A

A
= 4l
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A % of = Aol o] she] il Al A%E 5 ek ofu) 1 FiEL v
(S408)°] A|2hg Q7 sh= WAl Aol SE oA THA (S408)0] & E = St}

[480] el o AAlefel mhEw ob Aok vl (s408)el A A g R S0
= WA A= ol 2 501 180 19885-3 3t & qF A0 A ¥l <= o] duds
ZREZ Y& Vekste] o= 4= qlvh

[481] ¥ b o] A AN oo b= oA A T ol-% A (S408)0ll A AE L Al E
= HIAIARE 2 A A 2] $F A 7 3k result type &2 £ 3HS 2 QT o]

| A= A g2 ol E Bl AT

A&
o result type 0. = A 3= s
745 FAILED'E 2313 9= 911, o] 9] 9] 7 §-of] 'PENDING'S %33 = Sl ).

rUfU

Ol %
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T
)\
T S

[482] Wk Rl E] 7} v 2~ 3 A & SafetyCheckOutReq WA A1 & A48 u] 2 2] g
7F B b 270 F5E S Pt 1 WA R 9o A 4HE "OK"E AA
= A

[483] Tkl w2 €] 7} ] 2~ 3l A & SafetyCheckOutReq M A A & A48k o W obA
Z70] opA FHH A Ggrhd 1 WA X 2] A3} 412 "PENDING" 2. & A4 €
T AUtk

A
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AL T2 el T 22l A 7F QFA A A shebu] B 9 81| SafetyCheckOutRes ™| Al
g ZHUYHE SHE 5 U
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1ol ZXHE S YA ARG A 1 WA X 9] Ao 3Lk "OK'= HAE

[486] Thd o] 2~ 34 7F B 2] E] 2 SafetyCheckOutRes WA A & 53 off B Qb
o] o}# FHH A iyl 1 wiA] A o] A3} gh2 "PENDING" 2. & 444

[487] TFY result %k©] "PENDING" 2. & A & ¥l SafetyCheckOutRes ™| A X & =41 3k
75, B 2] ¥ = & t}& SafetyCheckOutReq ™ A A| & MessageResponseTimeout
b el YA 2 As 5 3l
[488] %< result k°] "PENDING" . & A& ¥ SafetyCheckOutReq HAAE =21 %
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AIZE ol R B 2 HEe o 9l
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[3£25]

Type Description

Use case name UC-9: "Termination"

Objectives As the last step of fuelling, vehicle and dispenser finalizes t
he fuelling by exchanging information about fuelling results

regarding fuelling performance and methods, and any reaso

ns if the fuelling stopped unexpectedly. This use case also h
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andles the house-keeping when a non-safety-critical problem

occurred.

Short Description After the fuelling has been finished and safety checks are co
nfirmed, vehicle and dispenser exchanges some book-keepin
g information regarding the fuelling session.When a non-safe
ty-critical problem occurred, this use case allows the vehicle
and dispenser to exchange wrap-up information about the fu

elling session before leaving.

Pre-conditions The fuelling is finished and the nozzle is safe to unplug.Or a
non-safety-critical problem occurred during any other use c

dases.

Post-conditions Information about the fuelling session is stored and the fuelli

ng session is completely finished.

[531] "Result"7} "DONE" 2.2 A&l ¥ SafetyCheckOutRes WA A & =218 A
"status" 7} "finished" == "stopped” H TAF7F &2 (prefixed) ko= A ¥

FuelLoopRes W A| A1 & 41§ & ¢bd A A-o}%- f= Alo] 27t AefsH, il
e = T8 8% WAIA] (ol & Eof "TerminateReq) WA X & Tl A3 AM =2 A F
o 53l

[532] TH 8_%] H Al A] (el & & "TerminateReq) W A A o] o gk A &+ A}gh2 Zh

ol AR T3 TR2EF ALUA A o]E 4= gt} o & 5] TerminateReq
A AT Yol 32 gkx o] 2] E] 9 ] A3 A {F nl3Hexchange) ™ &= 3Fehv] B &=
HAR A5y 22 EInlr g o= 4 g},

[533] TerminateReq | A| %] o] 3£8t% = A2]WE o] -2 tank_press, tank_temp,
amount, soc, reason = X3S 7 glom, O}EH ¥ 2600 25fe] =AE 4= 9)
ol e 3 269 W&ol EA A S dYHUEELS ol & 5] 1SO 19885-37% ZEL%
ARETw TEEF 74 470 ofste] 544 ZF AT

[534] [3£26]

Element Name Type Semantics

tank_press Final tank pressure

tank_temp Final tank temperature

amount Optional: The amount of hydrogen that is fuel
led.

soc Optional:The final state of charge from vehic
le's measurement
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[535]

[536]

[537]

[538]

[539]

[540]

reason reasonType Reason for termination from Vehicle's point o
{ view. "finished" if dispenser indicated so. "s
topped_user" if the user requested to stop. "co
mplete" if the fuelling goal is achieved. "unkn

own" otherwise. Other reason code can be def

ined by fuelling protocol.

2 2] E] 2 58| TerminateReq WA X & T 22 A 7} A15HA, Y] 23 A = A
Aol A ZFF-ZF (o & & 9] MessageResponseTimeout) W ol &5 &5 WA A] (o
£ 59 TerminateRes) 2} $H7| &8 4= 3t}

8 2 vA A (o & 5] "TerminateRes) W] A] | of] off &+ A 4| &+ A}gl& Z}2)

ol AR FH EEE I ALYA A AE 4= 3t} o & E 9] TerminateRes W] A|
A el 323ty of Bl E 9 ] ~3l A {F 3l B exchange)¥] = Itk B = 7l)E

Aol Agda 22 EFvir) gy AodE 4 9l
TerminateRes | A] X] o] &% = 2] E o] &2 aprr, duration, amount, soc,
result & 33 o, O}EH 3% 2790 olsto] E=AlE = St ol 37279
Z2AYHAEEL o & 50150 198853 g2 dadw =X
REF 4 42 oste] A= ZF At

[3£27]

Element Name Type Semantics

aprr Optional:Average Pressure Ramping Rate

duration Optional:Duration of the fuelling

amount Optional: The amount of hydrogen that is fuel
led.

soc Optional:The final state of charge from dispen
ser's measurement

result resultType

ot & A A of| 24, £ & (termination) T A (S409)2] A Z& 8 %
= P E & T 2 A F o] = Aol o] sto] A otel Al AEE 5 AT o]
o] 71 g2 E R (termination) Y7 (S409)2] Al 2HE 8 7 8= WAl Aol S
SO Z M F = (termination) Y] (S409)7) - E 4= 2

AEAA ARETE A, TS ZRER w}am 7IthE = A%
(behaviours) & A 8ok st} R P& And3 T2 EF e}
7hs g H Woll M= of gttt e A A 2= th g v A A 9l AL Eol
A S =l of | ol 2] = wholYstal G A Al E ¢ ok 2efu B4tE

P ARTHE SAT 5 Qi o E WAT 5 )
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[541] - G M Aol A QT B ol 2] 's= UCT W %] UC9 (S401 W =] S409) = 74
A =5 F 5 (fueling) 5 A SF= incidents Foll A, 3l 218 =<1 24 & interrupt
51 F 2= o]

[542]

[543]

[544]
[545]

[546]
[547]

[548]

[549]

o 7 U= ATE AA T g A

A (S410)°1 4] = non-safety critical error®] =71, o|A| Al ol & 2713} 71 &
ol thaiA A= 5

UA] &= 45 F238H4 ol 2] 359 (error handling) ¥H4] (S410)2] 22, A A%

2,8 S50 vl B osel elate] mAlE 5 9le).

[3£28]

Type Description

Use case name UC-10: "Error Handling"

Objectives This use case handles the situation when a non-safety-critica
1 error occurred by terminating the fuelling procedure simila
r to normal terminations or abruptly stopping the communic

ation.

Short Description At any time during the fuelling, a non-safety critical error ¢
an occur. In this case, vehicle and dispenser stops the use ca
se at the moment and then move to Termination use case (U
C-9) to finish the fuelling procedure with both ends informe
d about the termination reasons. If further communication is
not possible, the communication channel is dropped withou

t further notification.

Pre-conditions A non-safety critical error occurred and fuelling cannot be p
erformed further.

Post-conditions Vehicle and dispenser is informed about the error and stopp
ed the fuelling.

= I=

non-safety critical error 271 o] & £ T} 2%

T HZA, 1) FAlo] YAaANER = A5 2
£+ syntactic error® ¢18}o] 1412 &= §l= 45, 3) A # ol 7} =8 E7}
¢k " 9] (in an unacceptable range)?! 7455 X33 o Qi)

2Bl o ] 2 A, T A == 22 E 7 1 A4 9 critical §F system errorS

=5t 495 298 5 3

Qualitative error 241, 1) S-4 A5 o] &%= el & S5k o] A3fsh 49,
2) data integrity 5= precision?] &2 o] 2% = Y-S S5 o] A9 e A

o) &5
92 29T 5 k.

o

A

=

i
gl
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[550]

[551]

[552]

[553]

[554]

[555]

[556]
[557]

Non-safety-critical error7} %A 5} 31

t o
s ARTTE S FA ¢
Ag

Aol E7Fs e o, w2 e o}
A& F 3™ (stops the fuelling
immediately but taking safe steps), & FA|8lal M -& &5 ¢} (and stops the
communication to end the session).

Non-safety-critical error”} A 5} a1 E%lﬁ bR b= 72 7F 9 Aol A
T3] interrupted® W], R FF TE2EF-L o & 9], non-communication
fuelling method & 4 2] &F © 2 A fallback WA Y F& A& 5= 3

Non-safety-critical error”} 2 2] E] o] o] slo] A& a1 ZA Al O] o] A3 &
2Fst o, 2 2] E] &= "action” ©| "stop” 2.2 A A ¥ 31 reason"©] 4“4 &} reason code
= 44 ¥ TerminateReq M A A & A F3 4= 3

Non-safety-critical error7]- o 2 # Aol o] ste] % gﬂ EA Ado] A3
24sk o, o] A = AL T TS 54 T ABFAL, "action"©] "stop" o= A
%] 31 reason"©] % 725& reason code = 2 A ¥ TerminateReq M| Al A & A F3 4= )
=3

ﬁi%%%iiabziiéﬂﬂe]ﬂzﬂ%ﬂﬂﬂ?ﬂb—ﬁ%ﬂ%

(detection criteria), & & %], &5 4 2} (termination procedure), 2 fallback WA Y
& 3= AR e - A A} (prescribe response procedures)E Al 33 4 )
=2

Al 2 45 28 o] A1 A] 315 H (emergency handling) © 7] (S411)2] &
A AR, D FEES heo] T 290 o she] EAE 5 9]

[3£29]

Type Description

Use case name UC-11: "Emergency Handling"

Objectives Define safety-critical conditions that warrant an urgent respo
nse and prescribe the response procedure to avoid safety-crit
ical incidents.

Short Description For safe fueling, communication must exhibit expected beha

viors according to the protocol and the fueling behavior mus
t stay within the safe range of the fueling protocol. However
, it is possible that something goes wrong and the fueling sy
stem approaches a critical condition that the system must av
oid at all cost. In this use case, we define safety-critical eme
rgency conditions and possible reactions, and provide exemp

lary cases to consider.
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[558]

[559]

[560]

[561]

[562]

[563]

[564]

[565]

Pre-conditions A safety-critical problem occurred during any moment of fue

lling and an urgent response is necessary.

Post-conditions Safety-critical incidents are avoided or minimized, and the fu
elling session has been stopped completely.
AR FF EZEZTS IZEF & oy AA 27& Fold 4= a1, A
% 7| (detection criteria), 2 & A, &5 2 Z} (termination procedure), % fallback
HAUGS 3=, A8 e 29lS 393 4= )& (to avoid entering

detrimental situation by all means) A} A ¥ &5 A 2} (prescribe response

procedures)E Al 5 = )

PP E = v AH AT} safety ~critical 43H-& A&k o], AldA ARz -E& WA
3l7] 9t F sl o) =7} S=3)E 4= 9lv), w3 ssaie Ao T Ek A
1.9} 37 EmergencyNotif M A A 7F A4 9= 9lar, 5418 #21E (close) = U
=

Pl g &= Y 23 A 7F EmergencyNotif M Al 2] & =21 ¢
off AAlH Mol S7; §Hstar, A A glo] S48 #H 3 5= ATt (close the
communication without undue delay).

EmergencyNotif W A| 2] &= AR-8-%] = Al 7]l o &8 TLS =+ DTLS H| A
Al 4= ATk

H Al A1 9] criticality 2 A& e] & & (efficiency of delivery)s Aste] B H 2

2 5 22 EmergencyNotif Ml A A o] 25 =8k Zlo] 3|2y A & 5= 3
=3

EmergencyNofit | A] %] o] 3£} %] = A g HE o] 52 class, type, action & & 3F
Shek o= o, ofef 3% 3000 o sk mAlE = dvt ok & 309 Wl B4
HA G AYHEEL o & 50 IS0 1988533 L2 A dg T2 EF +f
7 2k Zyo) oste] EAE 4= ), ol & Eof 714 ¢l emergency reason code 2
action code”} Z}Zte]l T2 &3 HE EAE = qlt),

EL

[3£30]

Element Name Type Semantics

class unsignedByte Optional:Severity class of this emergency, fro
m 1 to 5 with decreasing severity.

type unsignedByte Emergency reason code by number defined in
Table XYZ

action unsignedByte Optional:Pre-defined action code necessary or

recommended to be performed by the receiv

ing party

T~

¥ 16S & 49 tfor A A6l 5 S E SIS B4 Su kol
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%169 328, I 49 w@hAl S401 W A] S4099] H-7FE = 2010 E S2020 {H2]
A 7F = A "
T4, 9 2165 87 Fxstd, Byl d Ao mhE 4 dm B
A ]

TA2E AEFTehe A (2 S407) T EAY s ©f
| S2010; ¥HA] S403 W A] S4092] UF 2 A 4230 % =1
3lo] Z41 74 (A $403 WA $406, T A S408 U]
~] 8409) = A E du5Fwdhis A (dA S407)2] FA (stop) o1 FE AA
8= WAl (9HA] $2020: VA S410 3= S4119] AR 24 F=3E =1 90 Sy, &
AZH o elel 7|Hksto] Aoyl F4 A& Falshs WA (AR WA R A
HA = 5 B S403 WA S4119] AF-RA =3 EHE Lok 4= 3l

o] &to] A A= &= 49| vHA| S40100 4] 2 2] E] &} v] 2~ A
3-8/ (interoperability) "=+ & 3H (compatibility) 4 H.ol 7 =
SAEE. 53] @A S403 WHA] S40591M FAl LEER, e w 2R, W A
a9 e B 7 AR A Y = B2 S84 e 53 dRrol
9 el A 3= 5= 3l
Ao g i T3 AR I= v S40100 4 A E E a1 -5 X T, o] F 9]
Ao A AR gstel ghA thA] A8 E = al JHlolER AHE T RE 5

d

(]

O

>,
2 £
2
2 &

Ble] B0 e o] 5= S
g oelo] thste] B v i B

Al $2020: WA S410 ==

o 1o,
° e
X i
=
i)

-
oy, M
i

of
22 2

iz
i
el
o2
P‘L
ols
e
=
[

off off nE
ol ! of
of

2 r2
B
P‘L

rir

Ko
o

o

Ay 2

S4119] AF-2A 4=
(safety-critical error) =
F o R SRt dAE

olw] AZEH ol Y] & safety-critical error® W7 H= 242, WA S202001 2] 3}
of Fd = 9lom, = 49 & s4119] &
H of| & 7} safety-critical error® W% W = 34
A(S403~5409)0l] o sk =38 4= QlaL, &= 49 &

= 5 ATt o] 1 safety-critical error= -7 ¥ ©fl ¢] = emergency = F 5 E T S

o olN
o
i
Y
g

o M
Q9
)
mtm
o
L
=2
N
ol
a2
ro
=2
)

.

(%]
-0,
2

N2y,
f

M

2 o (o
4
O%
ok
Ir
(oo
2
ol
L
ki
1o
v

E il gE e B4l Ao osto] FalE = A A

1 A, AEE oo tiete] B4 3 = FAE A

2] o 2 AA s = B A(S2020)3=, AEE o 2] 7 ¢HA <)
1 A5l %

o, A=H o HE 54 o (communication error),



76

WO 2024/253489 PCT/KR2024/007894

[573]

[574]

[575]

[576]
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[578]

[579]
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[580]

[581]

[582]

[583]

[584]

[585]
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Fa AR BUAE Fa ARE
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S2010; A S403 W =] S409¢] U ZA F=8€ 5 A 5);
o A 74 (A S403 WA S406, == wHA] S408 W A] S409) £i= A4S AR
Saote #8 (BA S407)9] T A (stop) A5 A A= @A (BHA $2020: &
Al S410 == S4118] 24 39 5 9 5);, D AEH o gl 7|Hksle] 4
oyl T4 94 S S=3)sl = v (W) S403 WA S4119] A2 FPEhE ¥

S~

skt 4= Q)
kg of o Ao o whE v A A 9] B4l Ao osto] e = A
AR FTHFS Y EA UM, AEH ool YEte] BAl B = A
AR Faols A A & AAYst= wHA (A S2020: ©HA| S410 =
H a9, A ol E b XAl oy
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i o] o A Ao ol W ] AFA ] BA Ao o]ate] SEEE= =a o

T E‘?} [e] R
E3uS A SN HA, dEE ol thete] FA B e s A
SFWEhE BA 9 FA AR E AA s @A(S2020)=, AEE ol 2l7F b
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Al 2~ o]l 2] (system error), == A A o ] (Qualitative error) & o] = 2 &
Frote @A (BHA S4109] AF-2A F3E 5 A 8HE U 23 5 v

b o] o AAfdjof] i v A A o] FAl Aol sto] = A
E3uS A S il A, P ol el 7Rste] o H & HAF & 58
sk @A, AE ol el 7k obd ol X A <l ol 2] 91 A 9-of], o] HA] ;HEH
B S Fash= G (S41D)Q] Aol m dH-5 x3kal 4= g)

b o] o AAfdjof] i v A A o] FAl Aol sto] = A
E3uS A SN HA, dEE ol thete] FA B e s A
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x| g A o] A g5 ol Q1 5-oll A HY = FAaE dET Tl 3 A
1ARFTF TE2EFS Zl(fallback)® A AR FF T2 EZZE hA& A <
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