woO 2024/045656 A1 | I 0000 KOO0 Y 0 D 0 0

(12) FIRL RSV IR A AT IR FR

(19)@%%@? GETES S L A R O OO I 0 O
br & =

R A = (10) EFRAT S
(43) Py WO 2024/045656 Al
2024 4E 3 A7 H (07.03.2024) WIPOIPCT
(51 Epr L H)r 255 (72) JZHH A :B524(HUANG, Xing); HE SR K& TR
HOIM 80432 (2016.01) HOIM 8/24 (2016.01) TR RTE X 4T HE A £ 12 Tilin 130011
HOIM 804537 (2016.01) HOIM 82465 (2016.01) (CN), 7%{%52(”’ Jincheng); hEEREKET
HOIM 8/04746 (2016.01) B60L 50/72 (2019.01) VIR ARTE B DR HE A 12, Jilin 130011
Q1) ElbrHiE S PCT/CN2023/090529 (CN). B4 B I (ZHAO, Honghui); 1 [E] 75 M1 4 <
22 [l i FH AL L5t AT Z X4l K155, Jilin
( ) BHTEE'LQ El : 2023 EE 4 H 25 El (25042023) 130011 (‘CN)O ﬁ%/\%? (HAN, Llnghal), q:] %:71;]](
(25) HEiES: Elvg BREMAELFTFHEAIT LXK M K1
- . =, Jilin 130011 (CN), | KE(DING, Tianwei);
26) G = > e A anweD
(20) 2is 5 WS R b K2 i R T R T B X B 4T
(30) flfeAi: IE R A715, Jilin 130011 (CN).  + 5 Ji (WANG,
202211061929.6 2022478 H31H (31.08.2022) CN Yupeng); T EEME KETARELHEAFT ]
(D) A R B Al cmNa paw  CFTELDURE LS, ilin L0011 (ON). M
- HEE A o o AT (QU, Lucheng); HEHMREH K ETAFELTTHEA
CO., LTD.) [CN/CN]; B SR KA TR F AT FEE LI A Hek B 12 Tlin 130011 (CNy. HieT
RIT R B RS, Jilin 130011 (CN)., MTELIAALT 15, Jilin (CN)o &b

(DU, Jing); 1 [EF M KEHET IR F LT A
S X AT BERAT 1S, Jilin 130011 (CN),  ABEIR

(54) Title: FUEL CELL SYSTEM AND LOW-TEMPERATURE IDLING CONTROL METHOD
(54) K& — Tt ot 3 0 M R B Pl vk

(57) Abstract: Disclosed in the present invention are a fuel cell system and a low-temperature idling control method. The fuel cell
system comprises; an air compressor, a fuel cell stack, a first shut-off valve, a gas adjustment system, a parameter measurement system,
and a controller, wherein when a vehicle is in a low-temperature idling state, the controller is used for controlling, according to the
electric quantity of the cell system and the temperature of the fuel cell stack that are acquired from the parameter measurement system,
the gas adjustment system and the first shut-off valve to operate, so that gas output from the air compressor selectively enters a fuel cell
stack gas input end and/or a fuel cell stack shell gas input end. In the present invention, the fuel cell system enters a different operation
state according to the temperature of the fuel cell stack and/or the electric quantity of the cell system, performance attenuation caused by
an excessively high cell voltage during the low-current operation of a fuel cell can be reduced, and by means of holding the temperature
of the fuel cell stack, it can be guaranteed that the fuel cell in an idling state enters a normal operation state as quickly as possible.

(57) FEL: AR TF 17— Bkl B b R 4 KRR Bl s ) 5 vk, TR ORLFL M R R B g S IR AL,



WO 2024/045656 A | [0 1000000 0000 00 0

(HAO, Zhigiang); " [E 5 K& A ELTT
ARIF R BT AR A 15, Jilin 130011 (CN), B
13 (DUAN, Pan); HEH K ETTTAELGT AR
TP R 15, Jilin 130011 (CN),

CHREA- LT F L RARESE S (F
18 & k) (BEWING XIANGYU PATENT AGENCY
(GENERAL PARTNERSHIP)); 1 [El b 51 7 75 3%
XH %R 155 & % EZ T KEG6E 601
%, Beijing 100044 (CN),,

8D I5EEER A HTE, BoRE AR AESR

R3P): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,
IR, IS, IT, M, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MU, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW,

(84) I5EEIER A HTE, BORE R AERHIIX

47 ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA

—  CiEERe R IR G EE215:0) .

PR R b e, B — AL, SR RS, BRI AR G, fElEe Hd, YETR B RIR R AR
AT, FriR s dles T ARTE BTl 2 2000 00 A g P 2k IR T R FL i AR e FL L OB HL T HE B U
o ) i R SRR T AR e VA K CEE — b i PR, DUGE B A8 AL b RS S pR e eV R N P R R Rt
A N\ R/ BRSO SR B N\ e AR B R R, Tt AR S AR U SRR R A i R/ R
A e b B N [R] AR, AT B TR v it E M1 PR I T B PR B e e i = SRR O PR RE RS IR, FF
L PRASHIAS) R PRI T R L A E B RS R R NI T RIR A




10

15

20

WO 2024/045656 PCT/CN2023/090529

— R R G RAKER SRR F &

BRI
A SRR IV RO VB R L HOR U, B J— et s
b A G0 SRR & S R R S 2 i TV

HERHEK

BRI D9 —FE A BRI LB B, P S I i S b B b 27
REFAL O HLRE, BEE 2 AR MMIAMRECR AT T, SRR EEEA
ML . AR RS SEPRN T, A7 AR A SRR TS 00, It
PR FL I R Gt N RIS, R F I ] PR N IS AT IR, [ A
SR B Y4 R gl R H e i 2 RN, PR FFIEHE , YEfr o R LIs 3 o At
L, TR RGN, bR AL, FLHEIEAT A S i s g it
PETEI, ofE i HE R L S I AR B B A AR, B HER B/ AT, (Hitk
o B A4S L T e SO B HEPE REREIRL, [R5 ZELERF R AR . LA B
A T B LEAORE L A A AN IRRE s il ) Pl it IR, SRR
RSB A DA, SRIEFERRL FR 2R GeAE SR T B FEL Tt HE Y /N HY
Tha, XTI T BIELIFE.

A9 A%
AR I H KR T 3R — Ak il R 5 S AR Rl i 75 %, k2 b
fiEE o LR A— AR R
ARBFRAE T R T
MRAEA A WA T JRAL ROkl it R Gt P R H it R G 4
AL, Pk RHLEAT— A2 AL



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

KRR, PR iorl r i o B 3E R VB I A A i AR FRVBIE S
A o o R L HE S AR SRS AN, BT 2 LU S i 5 B IR R
T I R RV M AT N\ i B0 T A TE R

BRI, TR 5 — AR B B AR AR 2 R AL A A H v 5 AR R k)
TR A ARORE RV HE A A\ i R B TE
SRR RS, TR SRR RGBSR R A LA
SRR B G TR ST T 2R Gt A\ i TR A He LA A i d g
EE R, BT SRS R G v PR R O HE (R AR F e A
i A T A T T DL A TR S A T 2R G HH i 5 T MO} E Y HE SR AR AR
v i I T

SRR ARG, Pk SHI R4 TR0l Bk sioh 2 4500 i &L kL
T HE IR

Pl s, B3zl g 5 BTk SR Y RS DU BTR 5 — B b R o,

BT AR R EURE T, Frid i85 FH T 48 B irid 220 R 4
BTSRRI BITIA PRt 2R 5 1) PR M) P 3 PR B Sttt TR AU i 1 R LA
SR AU R AR, Dl A s Hol L H R AR 33 0 30 N B ad Ok e it HE SR
B0 N R/ B F i HE 5 1R AR B N 3

AL, TR AR RSt AL

55 TR, FT 5530 ] FR) 5% X0 PR A I 5 ok A e L A b o a0 0 T O

=

>

M, PITIR 55 R H R TR R e M S A e T R
T, FTRAARIR T RGP AR
S5 AL R, PTIR B A L R VR A TR 55 IR H ST TR R e v
A L ) EE
FEHh, FTRR I R G — D A
TR, Pk i 7 e i N\ o 55 P i 5% 1 e H 0 I i TE I



10

15

20

WO 2024/045656 PCT/CN2023/090529

AL, PR ASRIH TS R0 R

(51378 1, ik e 9 Pl A A BT IR AR VR 1T 2 e i i 55 BTk ) b 3
(LN TP e EA R

Ak, iR ZHGE N R G

AN PR FE AR RS TR 2 SN i B A S 38 F T Aar U iR SR} FE it I
AR\ i PR

A PR AR RS TR S H U PR A SRR T A T R SRR FL b
A o PR IR R

AR R, A I B A TR W v

Ak, FriR S R G — P

SRR ETE, FrRSS @A ETH T A i 5538 18 1R SRR

A, T IR AR I R Gt — D R

A g, BTIR v 28 0B AR IR 2 AL AU L 3 -5 P IR AR H it S TR A
o E l HE AT N S T L, TR A S Y TR e i A\ i iR S IR AL
AU e, TR A A 1 HR A A H 3 20l 5 R FE B IR L HE
AR N i A Ko 558 I B

KA, BTk /Ka 5 Frik Hh v e i 8 T8 2 il

HARIE IR, Tl vk L B B AE BT 7K IR S i A 28 1 i Y i T
.

A HIE R SRAL T — PR L R G PRI B R T, A

PRI IR IR, ik R A O R R

L PTIR AL TR RS I, 4k A R v s R G 2 Hokan I
GUaRI I RGN E . R I IR



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

e ) 2R AR TR PR 2R G P A L O F L M %) PR IR A T AR AR TS
ARG VAL RUE R IR, DURE 28 A U H A SR R B 2\ BT ) Ha it
HESARS N S A/ SRR R HE ST AR S ARG N S o

A, iR s e AR BT IR r R R L L R LR IR R SR A
PR SR RS A RGE R L IR AR, DU 2 B U T B U SR N
PITIR SR PR M AR N S A/ B R HE 5 A AR S A\ i L3

Pl B 58— AL OSSR ISR P, e kLIRSS . AR &
250 R IR S IR AT AR R G P 188 Ak B IR OC P DL SRR R
[l AT T, AT B 2 MU HE B0 AR R N et 3 5 A A A\ i«

ol 25 AR AR FLB I IR P DL F it R A I L

24 PR OB L b P I B2 A B 2 — TRUCSR AR AN/ BB R e F A B 2R

FUVBCERATFIN , Fattl Ee4as ) 26— AL WRFT T LUACEE 8O BT T, AT eI 28
— OB IR 2 AR R DL R 55 0 R (Y TE A SR VR T BRRE FL i HE L AR H Tt M AR
i N\ ity LA SRR FL VM S A4S A i B R SR, DUCEIORL FE Vb LSS — IR
o] Ha it AR

TE RTINS F B ME ) Bt R GT At FR AR rp, F ) 28 T FEb R G F
BREGDTE—REE, o, W

o ) B s o) 5 B R S P ST S e R DA KK SR s e, AT
R HE DLEE e i AR E .

ARG IA FARM LB A LUT R A

2% BB W R btk M O FEE R/ B gt R B FE R SRS R SR Y R B
TAE, AT REASIR Al e 2 SR E, ATl 7RI R GG
PR AL T REIRESEE, BRI ME R A 2, R FRARARORE L AR AR
PRI A s AT PR A B, Hind v 7 R P A 9 e OB ) ) s 9 LS e O i M A
HE PR AR [ 2R R I HE SE A, (S HRL RV M PRI P 4 R 7 50 AR IX ],



10

15

20

WO 2024/045656 PCT/CN2023/090529

] PRAUERRRE R A RIS SRR BE N IR TARIRES, SR ek f it &2 SR A
M, SEACHRE R HE 0 458 A A i

P B 35 BR

ST T A b B A O B B sty I BOR I ER 7 46, R TKE
St HAR S 77 TERIAT H AR IR o B 75 058 A A PR L T st A4, Bk & A
b, TR TEHIR P RB R AR A B Y — e st 2, X AR AT @ AR Bk
AT H OGS B BRI T, JE T DUARE 1 e PSR A A R P A

1 AR B — STt Ag] iRk vt 22 230 1) 45 ) s 2

B 2 AR e B — St 7] X k1 E b SR 48 AR B TR I iR AR I

B 3 AR W e e S AN B I8 IR R U 2R e (IR IR s = vk
SRR S Y A

Hh, MEPCUTW T

- ML 2-0k et e, 31-55— b i 32-238 &b i, 33-5518 1.
34- T IR 35-DIRIEs 36-HAEIER; 4-SANMREAIKSS; 5-B1E: 6-
A MR AR RS 7T-55 M E T 8- R8s 9-/KE: 100001 b E 5 14
11-DCDC; 12-Hiith,

EARFK AT X

NERE AT AK WSO TS RIEATIR A SoRdig, SR, Fris
IR SE AT R AR W] —FB > SE B, AN EEE A SEhE R . 33 AR W] A 1 sE
o], AU B SR N RTEBCA U QUG VE S sh T §2 T k18 i g Hftbse
afl, HPJE T AR AIVEE -

B 1 A B St 9] R Tt R e G s i A

NP 1 s R R R R AL 1 MO AT E 2. B — kb 31
AR RS ZERIN ARG DL LIRSS 2R AE s BNV



10

15

20

WO 2024/045656 PCT/CN2023/090529

Uigs WORHREBHE 2 ALFEIURL R HE A A S . AR R TR A H . ORL
B Fe A A N\ i, 28 TR ML UM H o 5 R TR 2 AR BB AR
NI S 5 R, AL 31 W E A A LS A H i AR F
HE 2 AR B HE SR NS B R E 5 b AR RA B AR
RGeS LA R AR RGeSO RS A\ 5 A LS

Pt sl L S g, AU R G v S R R 2 BORL i HE
A s S i DL R SR SR G H i S ORE R e A A
M NIE T S R ZERN RS TN R 12 iR, B
FHERHE 2 BOIRE . FEmIE S R REE LU R —BUb i 31 @9k Hrp,

AR BEURA T, 308 TR B S 2ok il 2 G2 pr 3R it
RGN 12 R BRI 2 (RR R SRR AU TR R DL R — AUk
1 31 TAE, DMEEZ AL 1 0 0 Rz B N BRRH F s HE = N\ i A1/
SR F L HE S AR SR B A\

AR H A B LR A DUF s

AN BRI I W R R b IR R R/ gt 2R 8 SRR SRR R A
TAE, WATHEABIS R b HE R SRR E, AR 7 EL R s R SR
I H AT SRR, ZEABRE R =Sl 2, B PHRR R TR (R
P A IS AT B A Bl Hiad v 29 R P 19 T OB D ) R+ 5 LS e O o el M A
HE AR IR 2R PRI e SE A, (VR VB IR 4 RF AE S AR X ],
AT RIE SR AR BRSSP N IR TAEIRES, S s Bk it R G A
M, R M 1) £ oy

ZWE 1, ARSI, ST RGP 33, 5
33 (W53 IR EE A 5 2 LU s B, S R A SRk
HL Y HE A s T S



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

FEARSHERGI R, ST RGP RS —HuLn 32, Fodub W
32 BAT 5@ IR A T SR AR i R

FEASEHAG T, SRR A R Gk P BFE TS IR IR 34, 5K 34 1975 e R
gy N3t 5 55 B IR H S BT IS S

FEARSLHE T, ST A 5 aFE R 35, BIVE 35 WEAES
VAT RGeS AR LR HE S R PR N S T B

FEAREHEI T, SERT RS AT T AN DRSS 4. DR
IR 6 LU B E , AN DRSS 4 T RMBR L HE S R
BN RS s SO TR AR IR 6 FH TR I e e M A i iy 1) R
BE: R B A TRl it 12 s

FEARTEG R, SN ARG — P afFmF@ERET 7, F@EnEl 7/
TN 580 33 (SR .

FEARSZIEE F, R Rt — P AR A 8. /K 9 DU WauE
1R 36, YRt 8 B AR A HobL A i i b5 1Rk Fi vl S PR ROOR Pl vl ME S A4

WETE S L, A% 8 IRt N\ 5 = B U5 i 82,

Yo 2% 8 A vA- B4 H it 3 -5 Rk e M R e v ME S N\ i LA 1 55
RTEA, M AKZE 9 5488 QI Y 5 i, PRI 36 BB K
R 9 H5ARE 8 EEREHE

fEARTMEF R, HFELSEARESEE S HNTEI L, BREEIS
it i = v 88 8, ARt T RE R B 31
BENIRRL B HLIE 2, 5 —EF4r =S E55I0IR 33 HENSMOAT R4, EHlER
Yo ZHO I R G R I 25 SRl 28— UL I 31 SRR RARL A TAE, D
b ZE A e AR I TR A B Ak N VR F i 2 1yt 2, HLsad SR
ARG RL HhHE 2 4 HH SR TR 2 AR T HE TR AR 10 Y, B R R
B HE 2 5 R I R E T AR A RRL M 2 (I RIS R E T A



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

AASERGI R, R R ARG DU AS, BhRSEE
DCDCI11 A 12, DCDC11 SRR EibE 2 #Th24 L 5mdss, DCDCI]
(o o 55 Rt 12 A%, B DCDCIT %6t B (1) [N ARt ra vt B FL

i 2, B 2 el T AR — Sz B R HL i R SRR B
JriEm AR

N 2 BTz BIORE I R 4 B IRIR B TR 5 11 D7 VR A4

RIS EIRES, ERIRS B MR EURAS

MAEARAL T AR RSB, 2 I R it 2 R K S B I & 3R
HUFET R GE N FE 12 HL . WAkl Rt 2 R

B A IRIE AL A it 12 FHE . BRRL F I 2 (3R Sk Fa ) S AR T
TR —#UE R 31 TE, DU E RN 1 i U B gE N AR
P Vb AR 3 N g /B AR s o e A =R i N\ B o

FEASEHF H, 5 ERAAREER ERE . HEQERA L RKE
BHCRES, Hrf, FSHURE T, BB 2 AT, ik Rgifthgiss
FIENUEH:; PEERERAS, PORD b 2 AR E TAE, s ENL 1 B85,
BEACORFR R R HE 2 i Th3 5 AT DI R AN ). KIN BHOIRAS, 20k
HUBHE 2 (RIh 3 TAE, R EiL | B AR ARG .

ARSI T, A AR It R 12 R ORI 2 R
SRR RS A — BRI 31 TAE, PUEESENL 1 % A kst
PR NN Tt M S A N S AT B R} B M SR AR S A N\ i B

AR S — UL IR 31 OCH . TR 34 0. AL 36 SCH.
SR RS RIS IE R 33 1 SR R G S b IR 32 SCHTRL K
AR ARG I RIR IR 35 FTIT, AN 5 2 AL 1 St i) U AR
M HESTAR SRS ANS . FEXFMEIT, ZHAL 1 B3, /KR 9 (FH, DCDC #
R TG 2 (RIS, At T AR BEUR A .



10

15

20

WO 2024/045656 PCT/CN2023/090529

FEREN T HIN RHCUREA S, IR HE 2 %6 B2 BT k(e
V1 (BIHE T 50V), RG4S, HEACTFRE VI SRR,
AHE 2 [T A O 1N, BRI 2 AL 1 FEFR E FRIE RGER ML, UG RSt
SREULIL ARG R 12 B Bk HibE 2 FRR IR H 8%, o
SRR FEVBIE 2 [ DL R rR SR &8 (1 il 12 FR .

FEARSHEGI R, BREFHIBIE 2 IR AT SN R AR RS 4. AT
I P A IR 6 BRI P A5 B RN 1P 2 1

PR IR 2 TR BE A B 5 — T S A AN/ i R G I i 12 Bk
B AR A, BT ERBURE, il A — b | 31 7T
PAKERS — AR IR 32 4T9F, Ml 28— b i 31, 28 — Uk iR 32 DL S8
1% 33 (FITC G >R T RRRE i 2. MRk b SR A\ LA AR U HE 5
AT NI S, LAERRL e 2 DLES — i ) L ith R e it 12
FeAL LR

BARTI S, SR At HE 2 (IR ST 56— BH T1 (141 45°C) I, B
b ARG 12 iR IA BT K1 (Bl 50%) I, #ifildsdadil s —aubm
31 FEE AR I 32 4T, VT SEIE I 33 TR, AT SR — b 31, 56
AR IR 32 DL SRR 33 (TCA SRR TR I 2. BRI HE S AN
it LA SRR B HE S AR SR I SR, DU RL F it HE 2 DUSR— IR
(a0 3A) A R G itk 12 $E gt &

FEARSCHEFI T, S5@ N 33 I R AR T B b fif- 2 S -
TER-FFETT RS, AT DO HeR b e 2

T DA, dn Skl s 2 IR R R TR BB — T A RN /Bl
ARG 12 FE AT AR5 O SAER, Tl ds Rr e SRR i
YE 2 B R DL I R G i T 12 R AT IR AR



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

FEXRRL R 2 (ol AV RGEHE A I RE A, i) B8 5 T P R G 11 A 12
RSN THE REIE, A2, NERHEAKN BHERE,

P AR ] 5% 1 33 S P AT i T IR i 34 T RE PL R OK AR 9 Il 1,
MR SRA) FthdE 2 DLES — i dfi [ e R G et 12 BRI E . EUATT
TIRRL R HE 2 /N R T AR IR A L R ST AR 12 AR PR A TR E K2 (A
W1 40%), ISR 33, AT IR 34 A, KR 9 BkEizk, e
FEVIE 2 far i FRA Y A2 AR REME 2 HEA AR, a0 20A), H A
Fauroi 12 WEm T HUEE K3 (Bl 60%), AR H B EES A
AT, Wil 1 4a 2 W B BW 66 B HGH A TAEIRES, fml gl i —auk
8 31 ¢k IR 34 G0, HHAEUER 36 JCHT. SRR RS (15710 1/
33 FTHF AR RS AR AUk R 32 SCEA DU SRR R S 1K IR
35 17T

A DA, WSR2 it R A i 12 BN TS — R
B(E, FERRRLRIHYE 2 M HUIRES T, G, il R G0 12 ERE F 2T
CE K2 (fh0 40%), TSI IRRE e 2 IR R AT T2 (il 55°C),
AT T gk SN R AL Sk, s T R 200006 B TARIRES, 5
il 2 28 — Uk 31 G M. IR IR 34 OCH]. HHAEIE IR 36 SCHT. A ARIA
RGPS 33 F T AT RS RS AL R/ 32 S PT B AR
WRSAH IR 35 T, MR AUE RN 1S 2551 W E N R
%) 35, ISR 35 SN AR M R AR 10, B S NBOREFL I 2
ot 2, BRARKRRH b 70 AR FELR T 1 B DR P o S 3o 1 51 RS P B T 5
[ INF SBORE T 2 RO CRIR DR, AR i v e TR P AP TR S 3G AR IX )
] CRUE SRR It R HOIR A5 R PRk N IE ' AR .

Z L 3, ARSI IRAL T BRI H U FIRE F T R e KR B S
il 7RI T R A A 1

10



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

MK 3 s, BTRARRE: IS, BERD., FRHRAEERE, B
i, AEFEES, IEEHEE, FAEAREI RS ST AR TR A FRERR A
A EHRER, Ui EYEF R E S HATIN, (573 AR B AT IR Fa i 5
i IR B BT AR IR

ARG ILEBE T — M TSN BT, HAR A 7T B BT B & AT I
TN, AIFEVRE P ks LB T, (8 BT R T IR ik
R G B P IR

L3R T A B B A R T DU AR A FLZEARHE (Peripheral
Component Interconnect, PCT)/2 k5 it TollbrifE 454 (Extended Industry
Standard Architecture, EISA)& 2k, 1ZE[E 820 DL il Bk . Bk &
2. mhR&E. AMETFER, R UH—FHERR, EHFAERMUE—R
ISEE X e Rl a) SE5 -9

HF R &N, BITEEFEL LHEIERSE, DOET ek
R LN HE. @i 2R Je b 25 (CPU, Central Processing Unit).
P A7 T 84 50 (MMU, Memory Management Unit)Fl P fE 25084 . %30 4E R4 7]
PARAT R PPk 2 FhiB i i 2 (Process) S PN LT #5455 il AT ST H LB 1 &R 45
i, Linux BEAE RS0, Unix #4E RS, Android #:/E R4 i0S #HAE R AE
windows #{F #2445 . IF HAEA K IS BIH Z BT 5 & 7] LR & G FHL.
PORARSE T RF A, T BUR SR THE L. R BN 8, AR Y]
ST v I AR B E -

7 Y S it A5 o ) R R R R BT SR AR T DU TR, B T
WA P R AR T R PATRE T FITh BEALER . f 15 2% T LISREBIAEAE A ot
JSLIRT LR, A7 S TS I ] A E S R A, A (R A7 ity ) R 2 14 ] 2 T A
R R LA, FESEAERR o o 1508 KRB B A A0 0 X 2 PR T i, P B
A A XS L I LA B NAE A A o B AR A A A 5 P N A

11



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

i U IS ] F o % [ £ AN A0 B R R TT DR LA BORSEI, EARK
IS B AN RS

FELT BRI W] ASRIBURY A7 i o NS L ) B 1 i 4 A7 A0 KT B2 (1 2 8 i
MV IR, AR T B EE A ) DU R R BAANF], £ AN
BR7E -

RIS 7 2% A A O BN T 5 R A [E R RO A ot R I mT B
FEGN T X LT B0 A7 Ak T o i 2 12 A7 i RS L ) 3 3 i 4, AT R T
B RAEAT A O S B B A, W1 A B A i ok 17 2
B o MR A Ay XA g AT BB AR W LA SR SBL, EA R s
B AN TR

N TR, Rk L BB DA 9 & Ao, BBl .
SIRAE SETAS IS IR AT AU A T . BB A THREAE [F) > B2 DR AR/ i
(RS

AREARGERFAN AT AFEE, BrAR o 3 X AT T A ARG (R
FEBARREARL AR, BAT 54 P& Uk b (3 AR D — A
A R AT Lo SRR ER MRS, 1 Q008 A 7 b o SCRUGIREEARE, N iz gt
B EA SUABORM LT3R AR 2R S, I HERARS 2w 3 &
AN 2o AR AL B T 1 QA 2 SORAERE -

T IPESER S, O T R, SR ARy — RIS, H
FEARTUREARN 7 RZ AN, AR S 515 A 52 Frsliad R sh R IR A R i
RUONMARIEAS A B SERtp], Jde B BRT DICR FH HAB Bl [ B AT . Hlk, R
OISR N A RZ RN, W35 b Tl B St e T OniR Sl prid
T B E I A —TE FE A I W SE B I e 231117 o

R L E RSt 7 U IR AT R, AU SR N B AT DU 284 1 il 214
FREE A A B R AN 5 (R P AT AT & (0 TR SEIL . ST IX R I3, A H

12



WO 2024/045656 PCT/CN2023/090529

T HYEOR 7 AR BB B 6 IRAT BOAR AN DTk X358 7 ) A RAA 7 s (4 T
RIS, TN AR i mT DR G U, 41 ROM/RAM. AT
A, AFEE TR H S-S RS TR RN, RS &
B P28 A5 55 ) PAT AS W A St 77 U B St 772U B350 43 Bk i) 77
5 ke
e N s A B S SiEY FH LA AR R I RIER T7 22, T EX 3
BRI S BRATIR & SERAGI A A BEAT T VR BE A, AU ) i R
N GURCY IR FARSATT LUK R & SE R BTic S R Uy ek i ig ik, B
6o G P 03 B AR R AR AT 5 () B s T EAZ U B e, FFEAMVIAH
10 REFARTTZ AR 5T 85 48 i W 2% SETAT] 3R J7 SR TE R

13



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

oA & K B

1. — MR RS, HAFELE T, P iih R G a45:

ML (1), TRz (1) B — D2 AR

YRRl HE (2), ATkl mahifE (2) BRERIRRL R HE S ARG N . R
BB SR i ORI AR SR AN i, BRI SUR s 5
PR iRt b e (2) [(FRRORE A HE A A\ il B (5) 1k

SB—AUER (31), BrRsE—#Ubm (31) BEAITES AL UES i
LR R R HE (2D (R VB HE S A s i E R B (5) T
SRR RS, BTk SRR RGBSR RS A L — A
AR R U, FTIR S AR RGN Ui T 2 LA H i S
B, PR SRS R G S PR RO B HE (2D AR i
WA L (5) B DU TR SRS R St o S TR ARL
HHE TR Al B (5) EERE

SRR ARG, Pk SHI R4 TR0l Bk sioh 2 4500 i &L kL
A (2D FOTEE

Pl s, Pyl as 5 HTR SRR RS DU S —aUk R (31) &8
o,

A PTIR A RIR QR , Prik il 48 F 1R 3 B ik 2 8o ) & 4
PSRBTl b RS R e . R A ME (20 AORLEESRAZ il BTk <A
ARGV —#UER (31 TfE, DMEETENL (1D Fh g g
FIT I R R b ME AT N S P /B R Rl M e AR S AAR A A\ i

2. WIRURIESR | ik el i R 40, HREA T, Frd SR R4
BE— R

FHEME (33D, FrkFHili (33D B55E RREES HS g A ol A
i B TE (5) N, Pk 5% U 5 ik PR R A S
B (5) EiE.,

14



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

3. MACRIESSR 2 Bk iR b R G, HRMIEAE T, PR SRR R4
0

AR (32), BT AR (32) WELE TR SSE R A SR
SRR R HE S A H T B

4 TIRCRIEESR 3 TR UKl FIb R G, HAFEAL T, FrdiRel iy R4
BE— A

IR (34), iRty i (34) 1975 He % A\ i -5 ik 55 @ 1 < 0
HEwE (5) &EiE

5. WRURIEISR 4 Frik el b R4, HLAHEAE T, Rk SRS 24
— AL
[FIRH (35), PTRENRIE (35) WEBLERTER AR & Sui him 5 ik
FORH E T HE e AR SR N\ SRR L

6 WIAUHIEER 5 ik R b R 48, HAFEE T, PS8l R 4%
(QEGT

SANPREERES (4), i@ INOREEREG (4 TR
JARE P b AR N\ e UL

AR EAERKES (60, k=S MIRELREE (6) M Tl ik
JORE P b A S v 1 UL

B B, T v e I 2 R T A iyt

7. WRLRIESR 6 FTid IRkl £8, HAFEE T, ik SN R4

15



10

15

20

25

WO 2024/045656 PCT/CN2023/090529

BRE (7)), FridsEmmETr (7)) HT N NFTRSSER (33)
FI SRR &

8. WIAURIER 7 Bk el it R 48, HARHEAE T, Frik AR b R4

e ds (8), ARy ds (8) WEALHTIRZT ALY o 5 Pk k)

VB R VM SR NSRBI TE (5D b, FTR AR 00 A 2R
N 5 BTk AL Ut omide e, Pk eh 4 (8) My dsfin om0l 5
PRRLERIBIE (2D FRRRRE H It MR AT\ i LA % 5% 188 R < 3
KR (9), BTiR/KER (9) HrdRdAas (8) @dEE (5 &il;
FAE LR (36), JTidrAEILIE (36) WELITIAKE (9 H5idrd
Ay (8) BBMEE (5 L.

9. — MR R SRR SE W, RHMEE T, .

PR A RIS, IR A RS B A R R

PTR A AL T A R RS I S R 2N I A R AR B 1 2 R A
GUERECRIE RS A . SRR E (2D BRAE,

FERISRIE TR b R gt b E . BORDRHE (2) MR EERAE ] P ik Ui
RSl (31) TR, DMERZRAL (1) f RS ok £#404
BEN BT IR R LI A A A\ i AT/ B H b 8 A LA A\ I

10 TOBCFIZE R 9 BTk i #Rk) Fith 2R 48 R IR S da i 7 vk, HARRAELE T
Frid$Ehl S iRy frd b R i i . AR HIHE (20 R BRI HI ik Sk
WWRGULE LR 31 TR, MEETENL (D fl ks mn
HEN TR KR F v A4 A N\ i 0/ BRI PV SR A4 SR A\ v L

16



10

15

WO 2024/045656 PCT/CN2023/090529

BRI EAUL I (3D KM, BRI (34) S5H e akbiE (36)
K AR R GRS IR (33D 4T ST RGP B 28 ARk (32)
S LA AARETT RGP REGR R (35) 4TIF, MBS EHL (1)
AARBENRRE R HE AR AR

PR BRSRBURRL BRI HE (2D AU UK A th R 45 LI

L FTIRRRE I E (20 IR RN RS Tk S AN /E it R Gt A B
BTN, PSR A UL 3D TS ORI (32) 4T
., ANim@EE s —subiE 1), B ogubiR (32) DURSHER (33) it
SRR R PRV | RRH Pl M A N\ i LA S R FRLTD M oA AR B A\ i (1Y)
BEAE, DUEREH I HE DL — i i i R e it i &

FEPTRBARLIBIE (2) [ M R G ALl Ry, il b R 400
REREN/NTHE—ERmE, &2, W

A8 EHI52IER (33) KMl BT ER (34) FELKEKIE (9
EFEHE, WA R (2 DA dmm dh Rg et i,

17



WO 2024/045656 PCT/CN2023/090529

A
v
v

A 1

1/3



WO 2024/045656

( ﬂ(‘trlnll r' 14 ” 4[” >

PCT/CN2023/090529

Y
fas kg se. wll
NI LTI S ST e
D RN

35 4 JF
DIHLLE G, K 4Lafs
HL. DODUS7 ] HE2

G

LI 24 HL T AT
TRV

HHHE2 W I N0, TR L
ECHL T HL b SR ’i%”f”
N P 2R R S i
2yl

H Jﬂ’ulll]l“ﬂ’(ﬂ’&
P T IO il {"MU bt
TH% (EK

AL, 3208, Ay
PSS I, i |

M2 ’if I 2LLE

Jrtd

ik 540097

[F 4% pii frﬁ.kl

T FE MG T TR
W3, Kok ildiis
By dUHE2DLE R

2/3

OB T2

EC




WO 2024/045656

PCT/CN2023/090529

(TR

|

GE

|

HL 7 %

NS e=—di N/ >
SR [=NS7
~

\l’

H{EE0

T

- d

K 3

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/090529

A. CLASSIFICATION OF SUBJECT MATTER

8/2465(2016.01)i; B60OL 50/72(2019.01)i

HO1M 8/0432(2016.01)i; HO1M 8/04537(2016.01)i; HO1M 8/04746(2016.01)i; HOIM 8/24(2016.01)i; HOIM

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC:HO1M; B60L

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNTXT, VEN, WOTXT, EPTXT, USTXT, CNKI, IEEE: #A#l rijth, 25 AL, AR, Bk R, i, (ZEs, A,
RV, AR, IR, fuel cell, air press, cell stack, shut-off valve, stop valve, detection, sensor, charge, current, voltage, temperature

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

(2021-11-02)
entire document

entire document

1-10

description, paragraphs [0075]-[0130], and figures 1-5

A CN 111430751 A (DONGFENG MOTOR CORP.) 17 July 2020 (2020-07-17) 1-10

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 115692792 A (CHINA FAW CO., LTD.) 03 February 2023 (2023-02-03) 1-10
claims 1-10
X CN 114864996 A (CHINA FAW CO., LTD.) 05 August 2022 (2022-08-05) 1-10

A CN 113581016 A (DONGFENG MOTOR GROUP CO., LTD.) 02 November 2021 1-10

A CN 213692127 U (FENGQINGYANG HYDROGEN ENERGY TECHNOLOGY 1-10
(SHANGHAI) CO., LTD.) 13 July 2021 (2021-07-13)

A EP 2058885 Al (J. EBERSPAECHER GMBH & CO. KG) 13 May 2009 (2009-05-13) 1-10

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

«0” document referring to an oral disclosure, use, exhibition or other
means

«p>” document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

12 June 2023

Date of mailing of the international search report

20 June 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/090529
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2006092801 A (NISSAN MOTOR CO., LTD.) 06 April 2006 (2006-04-06) 1-10
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/090529
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115692792 A 03 February 2023 None

N 114864996 A 05 August2022  Nowe
oN 111430751 A | 171y 2020 CN 111430751 B 01 June 2021
oN 113581016 A 02November202  Nome
N 20362127 U | Buly202t  Nome
CEP 2058885 AL 13May2009 | DE 102007051705 AL 07 May 2000

EP 2058885 Bl 26 October 2011
TP 200602801 A 06 April 2006  Nowe

Form PCT/ISA/210 (patent family annex) (July 2022)



EFrRRRE Il P iR 5
PCT/CN2023/090529

A ESIRbaES

HOIM 8/0432(2016.01)i; HOIM 8/04537(2016.01)1i; HOIM 8/04746(2016.01)1i; HOIM 8/24(2016.01)i; HOIM
8/2465(2016.01)i; BBOL 50/72(2019.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
IPC:HOIM; B6OL

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNTXT. VEN, WOTXT. EPTXT. USTXT. CNKI. IEEE: #%fleanh, #SEAL, sEihHE, #HIER, &0, £K8E, B
&, B, BE, BE, fuel cell, air press, cell stack, shut-off valve, stop valve, detection, sensor,
charge, current, voltage, temperature

C. XX
% AU BIHSCM, BN, SR BRE AR AR K
PX CN 115692792 A ([EE —KERMERAT) 20234E2H3H (2023 - 02 - 03) 1-10
A ERI-10
X CN 114864996 A (F[EE —EKERMERAT) 2022468 A5H (2022 - 08 - 05) 1-10
UEAH 5 [0075]-[0130] B FHEI1-5
A CN 111430751 A (AR ZELEFHEREAT) 20204E7H17TH (2020 - 07 - 17) 1-10
43
A CN 113581016 A (5 RGKZELEFARMAERAT) 20214211 82H (2021 - 11 - 02) 1-10
43
A CN 213692127 U (RE@ERER (L) FRAE) 20214£7H13H (2021 - 07 - 13) 1-10
43
A FP 2058885 Al (J. EBERSPAECHER GMBH & CO. KG) 20094E5H13H (2009 - 05 - 13) 1-10
1-10
A JP 2006092801 A (Hr=BahZtk\a4t) 20065924 H6H (2006 - 04 - 06) 1-10
43
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r” FEHIEH ﬁﬁnﬁ'{:ﬂﬁ‘zﬁéﬂﬁ, 5 dHE A, (B4 THEE
“A7 AR RIFISE TR T A HAR — SRS S0 KO 23R R B i AT
“pr HIEANEEERFES S ER “xr FERFSRHICME, BB REIZE, NEBERET IR AR

Fan ARG AE

“B7 TERERR O AL B AT i SR R e L e

“Lr TTHEAHRSATE R AR S, e B R 3E (E ) ‘
ﬁiﬁaﬁaﬁmﬁ%ﬁ%mﬁﬁﬁmﬁammi#<mﬂw SRR e JATEBAN RS RIS, Bk
“07 WROKAT. (B, FEMRIATRATFI ‘47 FIBRERINsH

“pr A H ST E R H AR T B R B e A B RS0

ool % 5 5 0 9 vk et 5 % L
2023F6 H12H 20234F6 H20H
ISA/CNI 44 AR F I Z5 H ik SRE 7
o R S AL 1
o Rl T e DX B IR Y LI B6 %5 100088
g5 S (+86) 010-53961232

PCT/1SA/210 3K (58271) (20224E7 1)



Bl s 18 5
XTREERNESR PCT/CN2023,/090529
W B 3 PR S SO el 7 e el
CN 115692792 A 2023F2A3H T
CN 114864996 A 20228 A5H T
CN 111430751 A 20207 H17H CN 111430751 B 2021F6 H1H
CN 113581016 A 2021411 A2H T
CN 213692127 U 20217 H13H T
EP 2058885 Al 200945 H13H DE 102007051705 Al 2009F5 H7H
EP 2058885 B1 2011410 H26H
JP 2006092801 A 20064 A6 H T

PCT/1SA/210 R (MIREFME) (20224E7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

