W5

R SR 2025,43(22)

Fito 18

WhiaR TS RMAXRIRSERE

IR, &R AL L AITE L RS

e

B L6308 0 AL F A SOR T AR AR, AAREEE BN B AFREEEEFA

KRR FRAELSB N FTRAES, FHAMET f42” 4k 7~ bk BRI % 0w A 783
BHEHHARER, B REH BRI E A LS ZHAARE R A, B, k—FFAFE A= LK
JEILR, BB AR R AT IR TR RS R, %e, R B, ATERI SR
By AR FEINF R R BB N REIEZ, #hd SR BR T @i AT e, B AAE S B
HHAGARS MR TR, A A P E AR F LR ITRER A 24,

EEER AAh Mk R AhR e, A AR iE

B XU HAREE Y, i [ AEIR 5 M i et — 20
P o Il A D BRI 2 AR BRI P X, 2
R [ A RETR AL B 1N T2, Je 00 KA 7E R R
E R ST (O R S M A Y (TR ESIRE e e S
9R3h 71, RAEBCRERA Y 21 i BRI IR
REVR 2 —, Hh [ CEURE ™ Ml A i vh IS ALl g HUf
R E AR B IR R Y SCHEZE AL, X RRIR AR (1 AL
JRE S B S

RS R R U, 4R gk 3300 7 t",
{E3Z i T S B fa A it s A, N HIVE R 2 R BR T4k
T FRNAEAR G Tl U™ . S b, 1 58 U IR
JE B B A O . BT RE YR 2R St (B 2 ) G B
01, LUK R i 1) R BER, ARETE RS
i, EE U ) S S U R A BT R T T
(8 D)o ARSTBRAGEEINT A RETE Lk 3 ROURY
K REBUR . HET S AR H, LU — 2 4 e
REN 5%, S AL, B 03k 1% 48 FH RE 43
SRS RS R A 0

1. & 5 WM TR R, F 5 266022
2. HERRERAARANT, FE 266101
3. 46 T b Ak T e WL T AR 2B, AL T 102617

1 BEShERERILA

1.1 £H

KEREMEFIFAREARNERZ —, LLCR
A RBTERL) ML AL, AT R A RO PR
AN TAE . S I 57 R SRR AN A 5 R HE 4,
P2 2040 4E4x 0] A RBAE S 5L AU & R H AR, Jf:
i H2@Scale %5501 H #4 FE N IR, #Esh#dsr “nl
TR (A RE A R, 26 F U0k 4
BB IRE] 17957 Y, BLEAEE A, 74 ), Horp
TN EE oAt 63 A, JE BLLATH 4 1L FNEAZHIL 2 Rk
TR LA S 5 PHBR s Al SR 2 )4
FU, nE 2MET R o 2024 4F 36 E BUV E A AL
9000 J7 & 70 LA tE— 25 S HRE N 5 M 7] 11 S8 JHR A
W, [FAEAE 25 S INBRA BRI S I N2

9 EE B HAR A HIIERE PR3, © 78 M RN T
J7L RIS B9 GBS AL
Bl R FH™, 2021 407 AR HeM AR I8 FL T SE 18 5%
FB EBRBEI, HHRI7E 2030 42355 100% A
Berie 11, A, 35 A% BE ) ARl R E , 2023
AR 2 M U IR B AR AR I H s, bR
BE ARSI AR ASE B . RZE AR S84

Wk H 39: 2024-08-07; #& 171 H 41 2024-11-05

PEF TR EAK, TR, 5T 75 1) SRy 3Tl R VR0 5 (RG24 : qdghy_wq@163.com
SIS R, &8, SR, & T N R AR H & R EUIR S B[], BHE S, 2025, 43(22): 59-67; doi:10.3981/j.issn.1000-7857.2024.08.00971

www.kjdb.org

59


mailto:qdghy_wq@163.com
https://doi.org/10.3981/j.issn.1000-7857.2024.08.00971
https://doi.org/10.3981/j.issn.1000-7857.2024.08.00971
https://doi.org/10.3981/j.issn.1000-7857.2024.08.00971
http://www.kjdb.org

FHE SR 2025,43(22)

WFsE

. BEEIN
Al
LRIV

T

=

sk

SRR

i

—‘ ki g '—

&
Ei“
=) |3

fif
TLRE B 4k

b
[Ny

P T s SRR ] 32 20 5

°
e

o TR A
o AR A
o TRNAHif
o s A
o LA A
o {1k A
o Sy i
o B At

P2 SEE A & o A

DU A JE 753k M 357 75 L 2 A e il 00 5 WXl T
P, DL — P i e S A A H
1.2 B

2019 4 (RN S RE K 2k K] ) B 1) S0 BB 2 R 7 2
B, A IE AN T SR RIS ot A e e e . 2020 4F:,
(KA S RE s ) F A e ACH L sk fb T 1R
AT AR e B B M T R, IR R T AR R
30 4R JEIER SR B HAr . TEIGHESE T, fEE | %
ES I = w711 NI 5187 oy 2 e ES e A W) | BE
WA [ R R LRI I . WU S BB FH 7 0
HIM Z e, W0 BAREG R, FNBE U LA
BE P HL I L S v ek, 6 1V LS 28 T Hh L
AREIEMZEH .
1.3 B#&

HASH 1973 I R & fe 5™ | s FA A
KHEARMFE, HAAFLTH =LAl . 2013 4ECH A

60

0 2L V& R A REHE TN 3R, 2017 A (A RBEEA
R VG2 T AN 2020 4EF] 2050 4F 1) & SR HE K, A
S R RBAE SR I EAR BAR SRS AR (R 2) . 2014
A H A HE B SR b YR 4 Mirai, TR BB YR
KRl AETTAER >, HAINE SR R A, BORSE &,
SIEIRE] 166 JE, A5 BREE 2, AMUEEAN G S AE X ]
HEST T A PR SRR R, A 5 I T 3 [ R G SR
JERAT . H AU Y S REH AR AL T 2RSSk
-, 2009 AEFSE R B R B R L (ENE-FARM),
SRR E] 909%™ 2021 AEHE Y HER KL R
(H2 KIBOU), JFAEM AR AR HRRE T e IR AR
OSEEN . AN, 2021 AFEER E R A (SUISO
FRONTIER) H1 H A< e85 H, 1M T 2648 2500 m’*
A, B B AR R[] Y S R LR 5

2 ERERAZRRSR

2.1 @S

A2 3 4TI e 24 i R 4k T AU A G U RE
ol Yy, SRR MR A R IE IR0 . = ALRE L IR
PR SO HE T RIS A A R E 4 A
EE MR AR A e 1.8 T, TR AL b R
F L WAE R ERY 5 KORIEIRTTHE . 2022 4EJE T A ]
S IT 1000 SRR MR, B S k4
Bl KPR /RIS AN TERSE . H iR 4
e, HER B AR PR E SR
HEATHET Can &l 397 ), FESE A R AT = 9 [ s, i
RS A il 4 E B AL

www.kjdb.org


http://www.kjdb.org

s R SR 2025,43(22)

&1 KilBrRERESEETERE

R 4 ¥ TERR £4  EX
A 1A X A R X A A 0 2 SR L 91, S AR 11 T
Lolland  _ERURAESTER” . %000 H v T 88— MU R SRR SRR AL I, B R AP 2 2007 P
FH T 42 RV A 5 760 A 0 P, ) S [ 24 3 0
W R 0 23 €5 AU PR E T A2 560 kWA BB H A2 75k 7, DI
FOEL A o SRR, PR U o LR L T e
YA LRI TIB AT 2 E SR R G5 1B A 209K A5 B K 100 7 5 BE A
HyDeploy  3OMES2 (AT, ESC A AENS 22 4 MR A2 BU AR RSP A 5 b F sk 060, 2000 95
ST SR, A0 B R A B R R R e
T 1 IR 2 S, TR AP AR 28 T R RS P, 1203045 T

MYRTE 2012 W

Nor  JSECHRAAE PRUBL. Ve VLA o1 R AE KIS, MR BRI 2000 =T

Wi U % 20 e i
B LR MR AL AR 5 SR 2 SR8, Jl I 7 LR SRR I L B SE RS A 4. T
Duwaal TR FE b XU SEAT R AR, 2226165 MW HL Al 58 i 45 3 2 i AR, SR 5 A ILE 2022 fiif 2=

I
S A WSS U S VR F A O S 5 BB 10% 9
H2SAREA 0. FINIE F20% 00 H £ 5™ 02 TORA
e FUBRERUS RIS AP0 A S, SR T TP Bk, SO 2
ST RIS AU AT A LT R ORI AR A
F2 2019—2024 FEE. B, H AR SREBRICE
R HEERK TENE BAEH
CRAERERMILG 1712030 R K00 AR R R SR BRIy, SRl
LN MYPP) 5. SUERH . R R . R . RECMT. PRI
o CRRIESNE T8 72020 2064 005 BRI PR, MR SR O A
HMRIRAIE)  FIRCHEHE A S U
i i0a0y IR ATER LGS R, UB20S0F S A+ SRR 00T v, b5
RETRIF 2% B A 14%
. WS AR B e L ST IR RO . Bt 2 XFS
RSB 0504 90t f )22 26 . AEHIZIL AL T P AR A 2020
B A AL VR0 B L, ELIAT KT S50, (8T
gy (ISR BT % SRR, AeBEIRHA A3 AT 46 5 RIS 50, AT i 2k L 2020

LA
H W SR Tl s i Aibye . — il i S RE fe 2 Tl i ik, — 24 =3h )
GEEEZ SRS ) W TR mAE A RNAC K RS2 U, — SR 52 Fr i 2020

%
R ‘ 20404 L fy 517 ki F11200 77 2 47 - TF JEERATEY o s HE B A 7 i L 46 . Bt BL3%
CRORARME) CIEITHO) 1 i e L. 4180 55 5 SRR, AL 1 2B Bt 2023
e T 2 A I SRR TR SE R E R S Sk, 4k 6 Bl
CARE SRR A SR i . 2L A (30 e 7K e ) 223 B R T 1 0991 TR 5091 F A0 e S e

TF o g ) 15 2019

I S T LR R R S S, B AR GRS R A e T DX L, A ST A A
407 J3E, 15 A BKER 1o P RIS TRGEE S, Il T R sk, sl il Sk ) LR
PAstighil & 07 200 3, il KA USSR 0s R 0 E, Wl 7 R PR S s ARSI R AR
mEs (K 4) . HAD FAMARAEEREMES, & REmE.

www.kjdb.org 61


http://www.kjdb.org

B SR 2025,43(22)

WF5E

100 ¢
90
80
70
60
50
40
30
20
10 |

0
F S| HA L T
= M = RAEMY - A = EF

K3 ERE SR I I i T

A /%

BN

[ FEHIA — WEiEh
ER IR ]

b R Eah
— % KAz
[k A —
RIS
[ e
[ SELF

il &

ol

=

.

iz

s
PAEE BN

S

Bl 4 RESFEMESBTRER

[FREaN sy ST IRTIRAREY ] N Rl S R SR i 7 e I ESS
AL, 75 5 e RO AR 1 NES hEE B 4,
KHEHS i 2 ERE L FE R YN, TR s W T
T VR R far i — R LR YE 3 5 . 2013, 2019 4FE N 4
PHlE i s> A= RN /S SN e AR S N R
Rz B SR AT B A, 2020 AE (TR
BT EHRRE L e L R 50 ) 1R R A A, ok 43K
HAERRITANHERE bR, 2022 4F =
WEEA 157 S8 E AL, Al b SR B R
T PRTAT AR FH S B 1) 2 18
2.2 HEHEE

H S PRI B T At S S BRI ae, SRR e
WL AE L R B ZAE Y, SRR IR e
HLEA T @ 28 A PERES, LB E B 1 E A E AR YA
R BOE A RSSO s SUR LR AR Kk
Y OCHER, 2022 AR AT T T 4% 5 54 MW KAAILSE B
30% B A2 1T, 2023 4 i L A SEE K F R
HUBE 7% HI7sJEHHIE, 2024 4EE N E A B A 9HA01
AU ESHLAE S I T S B & L I

fifh 8 T AR 2 SR B R ) R G R 1) O
RO SABRE A K BERTH AR A, BT ST EL
XAERES", SRR B BE” (1 T i AR X R s 4

62

i AT PR A AR IR A 38, SEBE S ) R SR e, TS
Do 37 s CAn iz 1 X | ¥ 5 ) o LA I 2 3 FH
2022 4, FE N E IR O S RELE & A 7R T R 28
NEJA N, R AN KBRS T Hla—Ea—
SRR R b A R G (AR X, 25 B AR IR 96% LA
2024 47 B 5 A K BH BE H il K i S it e M 25
A 7RI E R4 2, Ok B T4 R AR i
K. BE T HemcoRr AR K S50 H o
2.3 BHI

AT At S m RE TRIHAERY 30% FfncHE
BRI 279%™, A HE A R SE B A AR AU YT BE R
MY EERAE . T, S BETE ST R T
T A S IR HE, Forh A T R R A A AR SR Y
F T 7 1, H PR R AR e S K A LR o
YNGR Pk AR SR, WIEB AR
TS, B EE RIS, BN RRA
“—R 72D R, A B R AT AR A IR M
AREM R EC R SR, Hard E @ s A £
FAiE BEEENE LR 3,

®3 ERNBS . 4SEETEHE

B B — I S AR 400 C#
R —% B &S TR 250 O
s SR TAREHE 320 CO#
B g A TR 1647 gk
1 2 g Al L RURRL R S A H 400.0 TR
191 R R AU T TR 500.0 FrE
HIHRRSBA TR o
BT —&BERE IR 970 O

pa TERNTRRAISBEAEERE 3970 O
B g e R AR Sk — I T U B 258.0 TR
JIRME B A T 550 T
FLEHRIE 3 L A IR R RS 2300 TR

et B DU T 2R S R Ak B AR A
SRR R I HEH R, ERER RN RS U} i v
PRI 2021 4F, S B R ST KA BRI
AT AR AR LGS, B P S B P v S I AR
IR AIE; 2022 4F, A RE IR AR = IRILRYE I B 7RV
TRz, BHAETT K 35 7 kWh, P23 24 J7 kW,

www.kjdb.org


http://www.kjdb.org

W5

R SR 2025,43(22)

LR, AEETRIPY 22 P A e e AR DO R S RE It s
T, b i S AE LR ¥ 1R B U S BRI RBE P e

3 HAFEMRES T

31 FlERRES

H ] S RE ™ Ml B A A T I BSCA i 55 1 T, A
T S B AR, ] AR IR, SRR A A TR
RIS FE MR, AT ARk & Jre Y mT 746 e R
AR A 2, AR Ik B Ge il A 05
2~3 fFU(ER 4) . LR, B EPEAL . AR AE X 4
o SR EERE, I A X R A O R,
F S RS AOINE T s R, KA GE AR B
o MR 22 1 IR L™ 2, T2 e 1) A SV T i Ak
THRALB B, A N, SRR YR ZE I B A
JEE AT (LRI ZE 345, Bgh 4 1.5 4%), s
IR GERE &2 (R R, 35 B WET 1200 T30, J2
gty 3 7%), dE— 4k & T ARk 4 ar A
fi FHARAS

x4 FEAHSEARMAST L

KA SSMIE/(T-kg™)
L & 6~12
P S5 G il iR S 57 12~24
RIRF BRI A 10~18
R BRI DG AW ES 1T 13~23
TR 13~20
PSR A 9~14
FL A 7K il 0 2334

32 HEHATRHA

b E DA BRI S0 3, o 77.3% A
P AR 05 RAR A A 21.2% 2k A &l = A AL
1.5% % H LKA, “a A" e B HERCN
FEC0, X v e R €0 Tk B B B ) SRR, (HE
PSR A AT AR A /NI R, SR R L I
AR A 7 ) T 58 F60 5 P A i AR [ 1R S Ak 4 i e
GRS TGHE— TR, BeAh, A W58 M &
Tl ARG, =z Z G BRI A, A~
[7) ] Sl B AR R A 2 0, 55 S R R ) (e P
stk MELAIE UL e b fitsh . BiE Ak
TEHL ) B ARSI AP R, K 20 B
TIPEIEAFEIE .
3.3 BEXEARRE

LNEIZ H AR R SRR I RS 1 G B2 R,
ANIF TG GE S R, B Sl T s S Re 1 AR
BT K, BT B8 R 2R L R i 249 77l & i i) S e
BN HATE AL 20 MPa K45 #4270 &, B4
IZHi L 260~460 kg, BUA ST . RCRAR, 1M E AR Y
45 MPa fm A EHL %, F 4z s n] ik 700 kg, KiE
PEEBRSCR . WARARTERR I S E K 5 X O ik
A HUAE L6 R FH B Bz, T P B FH 4k v A T 1 2E By
Bt FIREAEAE TS 0 T, N e A A SV R
AR 100 km, RIRFEF BB AW Z I8 )Z 10, KR
AR AR B K O R L 55
34 EBHEEEAFATE

Hh ] ) EURE Pl ke L ARG, (A BE Pl
FUR 5 1 S 5 3, SRSt A s A e e

x5 SREEEHAXNLL

e e A UHAFTE IS S A g b, Of i
- KA 4155
Pesi FR R JHT iz

B2 R RWE, il TR B
it 28 AR R A o EEBIRE

SRS W14 NS S 11}

R, KRR | FasE

i S LI L 2 WAL B REFE R, IR ALy HEAL A AN RS, AR
FAs 260~460 kg/%- (20 MPa) 4000 kg/% 310~8900 kg/h
e s REFEEBERGEAE L, BN FEELAERMEH, BN FEE
Y { A4 i
BE TRATMREEE AR U i 10l X 81
i I # /km <300 >200 >500
iz iy A
1GEkg ) 5~40 10~14 2~15

www.kjdb.org

63


http://www.kjdb.org

FHE SR 2025,43(22)

WFsE

BRI L BEA PR R R B E . BAREN
TN B R A ERE 1, (AR TR RIS A K
B AR A A T R AR R S R R R A, #)
2025 AFH R A BN A R BT 1200 HE(IA S),

JFEAWT AR 5, 25 M 0 A SURE 7 Ml B O R P A
ik, ALl A TR A i Sk A BT B, — 2 R Rl
T HEER TR, RARC AR TR
YEFIZ TR T 1

{HYSRTEREAE 40%. ILAb, A E R BOR R/ h
250 112000
ol 10000 10000 10000 10010000 10000 10000 10000 L0000
]
# X
1 18000 ﬁ
& 150 b
iz 6000 | 2
it 5000 100 100 5000 100 5000 6000 =
= 100¢ 4000 go z
né 74 70 14000 ==
= g
50 50 =
50 f 302000 40 301 42000 :%
I I I 10 5000 10500 10 500 620 15100 500105 0
0 n i [T
ST S TS E R &\\ & “ %5% R
BB
LRI SHRRHR
K5 HEEZEAT 2025 FEBBHR 4 ROnE &R
4 hESENAZERHEE LN TES SEN R TN
it ZviE%FH% 4) IEFEARTE, #hr b st . FrEefEit |
' Y . REd I, Atz AN H SR ODE AR &, Al
S HE 2T e IR e/ Sl HLA e %Eﬁ%ﬁéﬁ

FEH, %‘Mﬁiﬁ%ﬁaa‘tl BURMLN 424 | HEshig
Bt U T2 1 R s T 4 jaﬁnz_%‘}%ﬁﬁ%r“ﬁﬁr“f“
FIVREE, # A2 Z e A Re A R R, NI
5 JTmAE T

1) EEHTZB, bR R ek, b a
Bl R S RE LR e R AR . [ R S RE AT e, 2k
— 25 BB AU RE R R E L, FREE AT LA O, $E e R
RIERZ T, PR FTR) & e

2) GEFAARR, LB 2T R, s
SUREF= LAk RRBLAL . bR Al ERR, 45 4 X D) B
VR B . AR AR R IR B, B A R A R
Pl R R SR 2, T BRI B, T
G, ALK

3) I RIEE40, @ TTN RS . BRI
Yk T 1), INARIERE Bt A R, i — 2D B e IR 55
FARSS AT o TRAMEE U RE7E 23S SR e i, 78
Hh AT A A T AT AR R, e e
H | SRS AU it s ﬁﬂfiﬁkﬁﬂ%éﬁ

64

R BRI AR AR K, & RS
M PR B TR
5) HIRGEIEE, T2z SRR . HEIEN
BRI A A RS & 2L BB, HEsh ek S
A 2B 2 B R, ATIE S A S A2
JCALREIRHLN (A R, SEURE iR Yz A R R
42 BFE#EiL
421 RFRFFSIEE
G55 A M TT IR sSURN b AR SR, B A0 R U
AL AT Z Il ER R . SRR
B, PRE o S A I S A SR X T N, TR DA
WL EE R A AR 5 B AR S o 8, s AT
A= REIR T VR S R RS & 207 =0, A el
il S0 VT A F YR B, AT AE S EAA R R
I o ) — AR Akt B A R B R J5 R ok — B if
BN EA &R . (M EE AR L B A R
T Ffif K A R AR, I RS SR FIAZ O AR A
K, BT FH BRSO 0 FL AR, DL = AR TR (L R
A" . BEE AR RA =R R 4T, DL

www.kjdb.org


http://www.kjdb.org

W5

R SR 2025,43(22)

B HE BSOS 45 07 BE R, Tl 2030 4F W] A= e I i &
TERNAR B e g 11, 28k 50% LI _E S SN AKHIK
T 2.5 Fou/ke®™, GBI RARTEAAE Y
422 RTRFMEIEHEE

DL ] 45 A HE, BRI R 2 24 A8tz Ty X
R, (1) B SIS E, T m
KB EDAKT- . PR EY, M RKEH4E0GiE Tk
J1H 20 MPa $£ % 30 MPa Ji, fiiiz A FREIT 172, &
Pzt mir 1A%, () It &S 08 A=
AR AL, HESI IR S s A o R
SETEARIR 2 7 T8, AF R S EAFBOR A% L, X
WA RIS RE R R G E ™, (3) JTE
A SRS MR AR AT, LA B
SUEBEMBNE, Al T4 Bk & 55 kst
WA SR (4) IR R RS & &, % 18200 H
OB, BRI | KRR Sk S % AT 5 R =
HLZ5 G, I RRIE Ak 4 &, I RO . M &
HER AR
4.2.3  hnigedEE 2z i s A A

rh [l SRR R A R B AR I, BV SR
B, Eean RN 4. fEERBORIREET, &
WA, e R E AVAE A R, AR
AN BRI ZE R B 4, SR B S . AR
S e OB BT 2026, 2029 AR AR AT SEERS, G2 B
TN 2% B, R A I R T R ) R % A
By AT 4 R 1) A B8 X 3 T o &=l B i A Jmg, SE R
ARESCH AT RPEL A J . WRHRF LN, SCRARIE AR
FILFHEAT s A=k i s &k, Rk Y i 6
— AN ST R A R F AR TS | A
25 U, HEST R AL S REML S #e It A, ASWT# e 528
T U RN FH T 2R RIS
424 RESS5BENRZEH

R 4l 25 b O A e U 56 At 38 it 2% 14 RN 28 U5 7K A7 g
77, P M B B R HESTE R X
DX W NI RE SRR it 255 R R, 456 i
TCHEIX | V5 S AT RR SR, S SR b+ R
AT & R o i — 2D B AR B AS S SE I A R AR R T
T HELAL N B A 55, e Sh A RE e £ S A%
T RGN AR T UL SR K e, FEARZR B A
5T R, YA BERE M A T P2 0.45 J0/KWh 245

www.kjdb.org

BPE I O BAS A A TR . BB e T
FOU] SN A e B e S RS S RE T
K, B MM e R B RG 1L ) RGE6E
REIRAR
425 MHRBAEA—ELEZR

PNEZRGORIEIH A25], 5850 KA BUR 410
FLFFRON, AR S HARA . REWHEARES
PG L RMH AN R 5hRMERL, HESHIE WL Ph A
B, R [0 = it R A Ry o 25 [ N SRR
SARILUT 3 Fp A (1) AR AJEE IR
BN A SR T U™, R BE I HLBR L
ARG AL, [ 7 AR A PO TR e PR (R 5 (2)
I R SR A4 T i 326 30 1 P e BLER B (3)
SRR ANERGL A, I W @ S Re IR TEFE
A PR R IR T PR R R SRR

2 % Lk (References)

(1] ERKREW . ARE, BUCREIR IR £ 38 % % [EB/OL]. (2022-
05-07) [2024-07-19]. https://www.nea.gov.cn/2022-05/07/c_
1310587396.htm.

[2] UL, AB, UbAESE, 55, IRk 5 T N T BLR S i 5t
B[], RRIEFR RIS, 2023, 37(1): 65-73.

[3] U. S. Department of Energy. A national vision of America's
transition to a hydrogen economy—To 2030 and beyond[EB/
OL]. (2022-02—01) [2024—07-19]. http://www.cere.energy.
gov/hydrogenandfuelcells/pdfs/vision_doc.pdf.

[4] U. S. Department of Energy. H2@Scale[EB/OL]. (2021-10—
06) [2024—07—-19]. https://www.energy.gov/eere/articles/doe-
announces-nearly-8-million-national-laboratory-h2scale-
projects-help-reach.

[5] Hydrogen Fuel Cell Partnership. Fuel Cell Electric Vehicle
Sales: 2012-2024[EB/OL]. [2024—07-19]. https://h2fcp.org/
sites/default/files/FCEV-Sales-Tracking.pdf.

[6] U. S. Department of Energy. Hydrogen Fueling Station Loca-
tions by State[EB/OL]. [2024—07—-19]. https://afdc.energy.
gov/data.

(7] B8, R, THEmE, 55 MR T el i R ik 52 5 %
FEMEFET[I]. IATRAR, 2021, 555(5): 32-35.

[8] Hydrogen Fuel Cell Partnership. H,—Stations—CA—map—
Open—Funded—Proposed—2022[J/OL]. (2022—-12-01) [2024—
07-19]. h2fcp. org/stationmap.

[9] Z&, ZEL3H, B SC. Bk ORI 5 R AURREHA R LB R
FUIR R ERTSE[I). T2 HL 77, 2021, 34(10): 10-17.

[10] FhIE. “XUKR” Hix F 2L RIS BB (T]. 41K

65


https://www.nea.gov.cn/2022-05/07/c_1310587396.htm
https://www.nea.gov.cn/2022-05/07/c_1310587396.htm
https://www.nea.gov.cn/2022-05/07/c_1310587396.htm
https://www.nea.gov.cn/2022-05/07/c_1310587396.htm
http://www.eere.energy.gov/hydrogenandfuelcells/pdfs/vision_doc.pdf
http://www.eere.energy.gov/hydrogenandfuelcells/pdfs/vision_doc.pdf
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://www.energy.gov/eere/articles/doe-announces-nearly-8-million-national-laboratory-h2scale-projects-help-reach
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://h2fcp.org/sites/default/files/FCEV-Sales-Tracking.pdf
https://afdc.energy.gov/data
https://afdc.energy.gov/data
http://www.kjdb.org

FHE SR 2025,43(22)

WFsE

AL, 2023, 31(2): 40-44.

[11] U. S. Department of Energy. Nine Mile Point Begins Clean
Hydrogen Production [EB/OL]. (2023—-03—-07) [2024—-07-19].
https://www.energy.gov/ne/articles/nine-mile-point-begins-
clean-hydrogen-production.

[12] U. S. Department of Energy. 3 Nuclear Power Plants Gear-
ing Up for Clean Hydrogen Production[EB/OL]. (2022—-11-
09) [2024-07-19]. https://www.energy.gov/ne/articles/3-nuc-
lear-power-plants-gearing-clean-hydrogen-production.

[13] Fermin Cuevas, 5K2, Michel Latroche. %[ | {5 & Kk
W) SR Ok SRE W 5T FNAIHT Y BRS¢ [J]. Engineering, 2021,
7(6): 31-39.

[14] Magnoni S, Bassi A M. Creating synergies from renewable
energy investments, a community success story from Lol-
land, Denmark[J]. Energies, 2009, 2(4): 1151-1169.

[15] FuelCellsWorks. MYRTE: the largest green hydrogen pro-
duction and storage platform in France[EB/OL]. (2023-02—
10) [2024-07-19]. https://tfuelcellsworks.com/news/helion-
hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-
in-france-will-deliver-one-of-the-most-advanced-fuel-cell-
systems-in-the-world-to-the-environment-sciences-labora-
tory-a-joint-laborato/.

[16] Isaac T. HyDeploy: The UK's first hydrogen blending
deployment project[J]. Clean Energy, 2019, 3(2): 114—125.

[17] Department for Energy Security and Net Zero. Hydrogen
Blending into GB Gas Distribution Networks: A Strategic
policy decision[EB/OL]. (2023—12—-14) [2024—07-19]. ht
tps://assets.publishing.service.gov.uk/media/657a0a82254
22a0010050cde/hydrogen-blending-strategic-policy-deci-
sion.pdf.

[18] Energy Industry Review. Europe's largest green hydrogen
Project: NortH,[EB/OL]. (2020—-12-07) [2024-07—19]. htt
ps://energyindustryreview.com/renewables/europes-largest-
green-hydrogen-project-north2/.

[19] HYGRO. Duwaal: producing, distributing, fueling and driv-
ing green hydrogen in North Holland[EB/OL]. [2024—07—
19]. https://hy-gro.nl/project/project-duwaal.

[20] Green energy news. H, Sarea Project Paves the Way for
Hydrogen Integration in Natural Gas Networks[EB/OL].
(2023-07-18)[2024—07—19].https://energynews.biz/h2sarea-
project-paves-the-way-for-hydrogen-integration-in-natural-
gas-networks/.

[21] Reflau. Das Projekt RefLau[EB/OL]. [2024—07—19]. https://
www.reflau.com/projekt.

[22] Bsess, XUk, HAS G ISR ™ b A& J MR R (T].
PR HARZE T, 2021, 40(2): 80-94.

[23] EAE, JEE, Bk AfE, S5 H AR MR 47k R R 4
LI iHgE[I). R ERZE, 2019, 29(12): 36-39.

[24] =AU, FEOETE, SIFEAE, 25, It K SRS s i

66

Fr[I]. BACAL T, 2023, 43(4): 1-8.

[25] X222 HARZ IR b BOR BERE[T]. RLIRECR, 2015,
39(6): 1337-1339.

[26] AR WSS i AR BOR BUIR B & J& 5 18] (7). fiis LA,
2022, 51(2): 81-85.

[27] BAH, s, A, 5. ARRHOR KA 4 F
FHBURESA[]. EAHL S BCIE, 2024(7): 140-143.

[28] IEA. Fuel cell electric vehicle (FCEV) stock by region and
by mode, 2022[EB/OL]. (2023-04-26)[2024—07—19]. https://
www.iea.org/t c/termsandconditions/.

[29] AR, 302 % A v itk (14 T2 AR 5 EUR R[], hE
O, 2023(3): 88-95.

[30] EWF, sKEE, Frifbig, 55 JRIE SRR I 4 K JRAF5E(T]. Bk
HIZH G2, 2023, 45(9): 162-168.

[31] Brdior, EFR, 221, 5. AREPUECE BT IR S
KR LA, 2023(3): 1-11.

[32] T, JRATAE, W, 5. b AR O A ER . Bk
{5 R EALT]. BHE R, 2024, 42(3): 6-26.

[33] ZEiE, WG W, BORESC. VM SRR AR LA RO L]
HISE[)]. B S4B, 2020(8): 94-96.

[34] Ko¢ Y, Yagh H, Gorgiilii A, et al. Analysing the perfor-
mance, fuel cost and emission parameters of the 50 MW
simple and recuperative gas turbine cycles using natural gas
and hydrogen as fuel[J]. International Journal of Hydrogen
Energy, 2020, 45(41): 22138-22147.

[35] 4=BREEVR HHK M & A TR V. RS LA RE R 4k
AR & J& i K2 B[EB/OL]. (2022—-10-15) [2024—07—-19].
https://aiqicha.baidu.com/yuqing?yuqingld=43ab5025c
986af23ff48e8d7e55{6240&type=report.

[36] EIZKAEHR. Bl ) R A RIE K BR]. bat: EH
T3 AL, 2023.

[37] VA1, X . A RE AR R B s R e v B I
(8. PREJRET]. hE TRERE, 2022, 24(3): 89-99.

[38] Chen H P, Wu H, Kan T Y, et al. Low—carbon economic
dispatch of integrated energy system containing electric
hydrogen production based on VMD—GRU short—term wind
power prediction[J]. International Journal of Electrical
Power & Energy Systems, 2023, 154: 109420.

[39] SRIRFL, YE/NAE, Bk, 5. 5 R AUX L7 SURTTR B R RE RS
T CE N SRS AT FE (D], R 7, 2020, 48(9): 1-8.

[40] Mah A X Y, Ho W S, Hassim M H, et al. Optimization of
photovoltaic—based microgrid with hybrid energy storage: A
P—graph approach[J]. Energy, 2021, 233: 121088.

[41] VU2, TARFS, M5k, 55, Bk B AR T % il Sl B AN 2
X Z S U BE[D]. HJT R G A B4k, 2022, 46(21):
42-51.

[42] ZERAN, Y/INTE, Gk, JET SRR A Mt Hb X 5
Hs Ram AT SRms B TE 0] AT A BRI, 2024, 42(2
232.

HHE

,14
): 223~

www.kjdb.org


https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/nine-mile-point-begins-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://www.energy.gov/ne/articles/3-nuclear-power-plants-gearing-clean-hydrogen-production
https://doi.org/10.3390/en20401151
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://fuelcellsworks.com/news/helion-hydrogen-power-a-pioneer-in-hydrogen-fuel-cells-located-in-france-will-deliver-one-of-the-most-advanced-fuel-cell-systems-in-the-world-to-the-environment-sciences-laboratory-a-joint-laborato/
https://doi.org/10.1093/ce/zkz006
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://assets.publishing.service.gov.uk/media/657a0a82254aaa0010050cde/hydrogen-blending-strategic-policy-decision.pdf
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://energyindustryreview.com/renewables/europes-largest-green-hydrogen-project-north2/
https://hy-gro.nl/project/project-duwaal
https://hy-gro.nl/project/project-duwaal
https://hy-gro.nl/project/project-duwaal
https://hy-gro.nl/project/project-duwaal
https://hy-gro.nl/project/project-duwaal
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://energynews.biz/h2sarea-project-paves-the-way-for-hydrogen-integration-in-natural-gas-networks/
https://www.reflau.com/projekt
https://www.reflau.com/projekt
https://www.iea.org/t_c/termsandconditions/
https://www.iea.org/t_c/termsandconditions/
https://doi.org/10.1016/j.ijhydene.2020.05.267
https://doi.org/10.1016/j.ijhydene.2020.05.267
https://aiqicha.baidu.com/yuqing?yuqingId=43ab5025c986af23ff48e8d7e55f6240&type=report
https://aiqicha.baidu.com/yuqing?yuqingId=43ab5025c986af23ff48e8d7e55f6240&type=report
https://doi.org/10.1016/j.energy.2021.121088
http://www.kjdb.org

W5

R SR 2025,43(22)

[43] 5B ENEME S E AR H: B R PR
JATEE HL F7, 2022(S2): 81-85.

[44] UN environment programme. Global Status Report for
Buildings and Construction[EB/OL]. (2024—03—-07) [2024—
07-19].
tus-report-buildings-and-construction.

[45] HE, WitE, BOE, & A EEHEARN R RIUK S &
EE[I]. AHZER AN T), 2021, 37(6): 1461-1478.

[46] TR EUE, PhAIE, TK5 120, A AEIHE K R 5E LN AN
[J]. ITR 2440 (A SRR IR), 2022, 19(1): 54-69.

[47] TKET, BEDTRE, SRS, 25, SREHLRBE AR ST B L[],
LT HERE, 2022, 41(5): 2364-2371.

[48] TR0, A ae. v EARBBAR & IR 5 Aok [T, b
T T R2EZ2E R (S FEAR), 2021, 23(6): 1-12.

[49] X=RA, Floak, 5, 4. Aher™ i A iE B AR 3
K5 R RFHT]. MRMHIZ, 2022, 41(5): 498-514.

[50] ZEEAK, 20HE, D [, 45, BP0 B AR T il 2 A
ER I K R R [I]. #1 & H, 2021, 50(6): 1-8.

[51] IR ESZ, HEREIER. a8k & R K R
(2021—20354F) [EB/OLY]. (2022-03-23) [2024—07—-19]. htt
ps://www.gov.cn/xinwen/2022-03/24/5680975/files/6b388-
£7¢324a4b1db0b30dc6£52b7¢02.pdf.

[52] B, B3R, 22—, 45 S S EAR 0 & BRI
AL2EERE, 2021, 33(12): 2215-2244.

https://www.unep.org/resources/report/global-sta-

[53] MRtk 5108, Bamae, 45, Aher™ b & R AR K Rt R i
TBEAAT b A HL 38 RN B R I]. o B AR AR I A% % 4, 2019,
35(9): 1-13.

[54] TeMZ, &7 L, B, & RESRERMBIL itz r &5t
HEAAT[I]. HEIRRYE, 2023, 45(12): 27-37.

[55] =i, S hikiz Jr R 2 Be et LR (D). 2 4e
BHE KA, 2021.

[56] ZRIEME, FMIRRE, ZEFaME. X B AR T Sl B AR i itk e
[J]. FEi, 2024, 54(2): 271-275.

[57] KT & 105 PR BAT AL R [7]. KRR T, 2021,
41(1): 117.

[58] Hydrogen Council. Global Hydrogen Flows—2023 Update
[EB/OL]. (2023—11-16) [2024—07—19]. https://hydrogen-
council.com/wp-content/uploads/2023/11/Global-Hydrogen-
Flows-2023-Update.pdf.

[59] 2, BAUT, KM A AR & RIS REI]. K
FRAE2AAR, 2024, 45(1): 500-514.

[60] 747, Wima 72, & M H, 5. SURETEACH S 19 b FH A okt
HI IR A HT (0], A Ak ik, 2022, 7(4): 1-5.

[61] BKE, BT, S fHRES T Pk S AT st WF5E [J]. A i
5%, 2023(2): 93-97.

[62] HBAENI, A< B, ZUAE 500k it & R BUIR B e 2R [T].
ERMEBEBE T, 2019, 34(4): 469-477.

Development status and prospects of hydrogen energy applications in

urban scenarios

WANG Qin', JIN Yi*, HAN Dongxu’, CHU Kaiyan', ZHAO Xianlan'

1. Qingdao Urban Planning & Design Research Institute, Qingdao 266022, China

2. Qingdao Energy Group, Qingdao 266101, China

3. School of Mechanical Engineering, Beijing University of Petrochemical Technology, Beijing 102617, China

Abstract Hydrogen energy, recognized globally as a clean energy source, demonstrates significant potential in supporting climate
commitments and energy transition. Driven by the "dual carbon" target, China's hydrogen energy industry has entered a rapid development
phase. This paper focuses on emerging hydrogen energy application sectors, such as transportation, electricity, and construction. Relevant
policies and cases from several developed countries in recent years are summarized. Current status and achievements of domestic
hydrogen energy applications in the three sectors are reviewed and also some key issues. Finally, a development pathway for hydrogen
energy which conforms to China's national conditions and some forward—looking recommendations are proposed. The purpose of this
paper is to provide support for the steady development of hydrogen energy in China.

Keywords hydrogen energy; fuel cell; infrastructure; green hydrogen; storage and transportation
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