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Abstract: Large-scale application of new energies is a major approach to achieving carbon peaking and carbon neutralization.
Conducting research on the safety risk prevention and control strategy of new energy application helps in the establishment of a
monitoring, risk prevention, and guarantee system for new energy application and promotes the high-quality development of related
industries. Currently, new energy application in China involves various types of emerging infrastructures and faces challenges such as
complex causes of safety accidents, incomplete understanding of safety risks, inadequate safety prevention and control technology
systems, and lagging construction of a safety regulatory system. This study analyzes the current status and safety situation of new
energy application in China and delves into the safety risk prevention and control issues faced by new energy application infrastructures
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such as charging/swapping stations, energy storage stations, hydrogen fuelling stations, and integrated energy stations. It also summarizes
the current situation and experiences abroad regarding safety risk prevention and control. To establish a comprehensive system for
preventing and controlling safety accidents before, during, and after they occur, and to enhance the safety risk management and
regulatory capabilities of all stakeholders, this study constructs a strategic framework for safety risk prevention and control for new
energy application. It clarifies the key tasks in terms of management and technology development and proposes medium- to long-term
engineering and technological support projects. Furthermore, we propose development suggestions in terms of top-level design, governance
standards, regulatory platforms, technological research and development, talent cultivation, and ecological co-construction, thus to
promote the safety research and application of new energies.

Keywords: new energy application; risk prevention and control; strategic framework; charging/swapping station; energy storage

station; hydrogen fuelling station; integrated energy station

P

T H[J

il

TRV UG B T S B XU s H A )
FEigte. (Rt O RN EZ S0 . RE X
ML AR I R T LA B A A A, B
REVEIRZE L BB SR MG . BEA B BE R L i
Tt BT BEVR AR i S T RV L FH RIS e L BE 2R )
UM, 7o/ k. fEReEE . AN LR AR
SR AR BRI T F R AW ST, e P AT
W R A R o A T VR ) st it PR 3 O ) R
DA e o P L N e F N N [P
REVR N FH 22 A MO - BT R i A IR AR
7 Al B XERE R, ANATIE S i ok 1 B e L
Pz A S R R M AESE . ST IR Ail et & = 3
MR R 2% ZENBONFIA TR ZePiEER
TRARATE R 22 4 A ) P A 0 I R S B 100
AR Al S AL A W TR RE DR N 2 4 XU Bl
PEAOISHEZE, SCRPBTREUR N ) 22 4 A8 5 ORI A
RiEve, MM REIRAE R, ©a. 77
AT

a1 X" G HAREISKB, BB IR
7 TR e FEE (I TE FE IR RE— b it vy o ALK JE
T, PRAE LR E BRI R R AT A
B P 4 bR R SRE R A B K )
SERE TTAIAR R R YRS AL I B AR R
I, BEREFEER. MR vt. IS
B A% (1 22 A R AR HE O, (EUA 5K 22 4 UG Bl 4%
BRI A AL, Bk L, CHT IR
VR R AR TR R SRR . TR, BORSHE,
BAEZ NP B AR, AR5 Hie LA )
ARG R AT B eI i ki, 78/ He
by fEEENE . INEEE. SR BRI S E M R A
(IR 22 ST FUBR K iU A R o

180

Zi b, ARSCHE TN RAD BT RE IR R L Bt
7 A2 2R A 24 Wi B 905 L FH PR 25 Wt 22 4 R0
HA iR T / el fERESE . A XA RN
b ST A it s AR R BRI /L, 2y
VIR 4SRN YRR ovi 2 B S e P ee g RN Ui
PR, B B T REVR S FH 22 4 KRS B 42 e A
28, AfABEbR. HEAMES. REEU, PUIHREH
REVR N 22 it FL B (iR NS %

— REHERNAHEASRERE

(=) ZKEFEEIRN AR

HTRE VR L (A% O S PR AE T AR R . TR R
B, Bl BT AR IR S B R AW A . T ReIR I E
BURME I RF SR, 704 o Al 1 it 72 12 4 THT 2
W, SREEREE A TR, MRS A EeR
Vit N G B AN 9 e, B R IR N 128 % ) T 3%
FIRE 55 R e o B (1) L [ 3

1. 78 / $e

BREF AR EN IR, #aiER/ #b
FEAt it ) R R G . A ] R BTR R 7S H R A
it e Bk B B e v A e B, 2022 AR R E 7o HL AR A
WHESEIN T 2.6x10° 5, [AlLLIE KT 100%; 46 HL b
PRAEAN1973 8, [FIELIEK2)52%. Hur, RE
DRI e & a5 N N PN S e g
A ER &7 ELIA 3 60%. AR, [N I 44 Lo Hr 8t
B, BRI TR AR & R A
78/ Hr AR A IR, TiUvE 2025 B
TRER2.17 0 1. HERARRMEEANBEBRA, &
B TEE 51 AT Ak 1y [ B i 3 e, TR 31 2025 48
= B Al R R A 1 R 3% 100 R, BEAOR R
TR 78 / e B B bt g 507 R, B <A
AT T 9 R 1< 107 40 37 1B AR VRV ZE 1 A R



PETIEMEF 2023 F F25% 6 H

oK AE N A e R T OB R . BRAL,
TR EARRT, BOREE2IZHIL K, 2022 4F
REZE A LT EMET 1x10° G R iz E S
H 135, (HETTHHHHEIT 93%.

2. i RE

H T A e i BB R O 2 B B U A s 1)
“BREC” HTEE, RHO. RO, ) 2 R
S REEA R T A, B AL ek Rk
AN “IREE” . REETE NPT R g s T H %,
2022 A I 20 N E IR LRI H FEMEAT, 400 =24
BIRTLE I H AT Rk s B B s A R B B e o
WIH 2164, BN 22.2 GWIS, 783 [F K
JefR R B REIR L PO R B RN, fEReR
WAE B AINE . 2B HRB BRI, Rokd
TE RO i RE R T . il 312026 4F, B!
it e Bt MR 485 GW, HEOEW MK E N
53.3%; “TRIL” IR A IUBAL R I B

3. A

T E I Eh W 48 IETE R, TE2 DN E M
TR A2 i@ A A me B FH 1 i A R EiE s, R
WX, BT TTRE. WA LERE KR
JTRCR R T B A R M T B I S i B R
B, #2022 AR RO St 358 Sk, AEE A
i 245 BB . HIE AR, fiE S BR R
REES 0 & B Rz D m, Bk
VIR S AN BUR RS, A I3 T InE
AR REB, WA AN “H - %" —1k
IFTBL IR R . 258 10 R AT ) 300 R IVE RE
J IR RL Lt 7k BB R ISR A, 2025 R SEI
“HIEE. TR .

4. LA RRIR Y

H 2021 5582, FKEZEA e AR SR
BB, fTEH “hsE” “RE” “H-Edt
7 M- - EURE” FIREMIE A BRI R,
F DR Z FhRe IR 45 & AL b A 1505 N 3
Hto 20224F, FEAMRRAEHFRAF . B
BRI ERHH A IR AR SRR & 1 A ol eI
Il — e G 7 SR BRI SRR TR T
A - gEAREIRYE, AT AR A B RS R
b, ZEGRRIRENE “RTEE MEEARZ—, £
ANEI AP BRI PR WLk & AR IR
i, WE RTINS - B -7 LA AR

B, D)1 AE SRR B b o0 e 2
NGEE IR, R A s . R, 78
(B HL INERZR G REIRE . L35 Rl 2%
TACHIBERE B, WA S A T RE IR O R R A
MR MPERREIR A . 5 RIEAE . TR
BRI AR, SORF SRl RE IR AL Al it 5 20y il i
it ) ELIBE FLOE AR BB B, ANTTIRR “ RV — B+
BRI 37550 N £ e IR 1 17 B0 07 A0 B T 3

Gl L1

(Z) ZREMERENARERE

1. B BB N FH 22 A MUK

VAR, HT Re IR L A it 2 A T A R A
W Re B K AR TR BRI A
JEL BTReEVA AR AR B RS MU s i T 4
MR, RAERHAAE R, i, b
172021 44 7 16 HKAR “Jefitin” BiH %2 FHig
RN BG4 T R i m . R AR
HHEREFE. Bk ZUWMRES, BERM LA
[P N o] 8 P as - AL B N 3
B 42 T 35 1R

2. B BRI A B i A R S A

ZRE. BB B RE I S S A RE VR AR 55 ORI 7
W BEAREK, 7o/ e SRR N (7 S At 18 it 2 1
WA L, A FoHAE / B, SEARE
VRS uE . fiffe 2h 77 et (RIS s 25 3 i R S At 4%
FERB 2R AU S R AR AR RS s
AEdEu. ARG ARREN. fEnE 1k
iy BEESMEEMEEZMIER. Kk, Bk
. IETERRURRL SR AW IR, 78 FAE S L K
BEAT IR FE B RE A8 B, S5 HEL W 22 438 AT A4 B
B TR IRV A HT AR IR ) R AR g )
R, “H - -2 W LA B RS BURIE ™
B, MREmMER G T E R0, SRR,
a4 Ry R SRR

3. A AT B 2 M A A R

HAE YR L Mt Bt 7E FH e 2w B 2 RE A, F
mEARZ TG, WOHREIR I 5AEERN . AHARH
ui SFANFEHAE . FH P OiE R 5 H O % B I E A 5
N2 BRI MR E L . BRI IENE, £
XA SR FE AR AT AR . 2RSS REE
NE . B, AREFE RN “HIfEE " B nE s

181



FEEIR R A =2 2 KB B S IR AE 22 T 5%

MBI EAAE —E M e X, ANFE R
Ao AFEFAREL M “ftiz” 2070 TAEHKX
BRI, K T SR N 2 Al Bt 22 428
BROMERE . BEE T E RIS fHRe. SRE “fE
iB7 R R IR A A SRR i b R R, RoK
HTREVR N FH TR A AT REH B KA AE,  HURE In K FE Al
B B AT ARt AR BE A HESEE

=\ REFRERN B = £ XK el & i

(=) MBEREEFHHEE 2

Wi AL SR B L H N Z e,
T A= ER 300 RAH REIIR F 2 A H ORI, Rl
RE T RAERZEF G N 20%, Wil 78 fHE &
BRI G5 E . i e R R DR S o
PERIBE & B R BRI AT DI i 2 . A G
TEARY. AR 28 E 40 1 42 A
REP b BE ORI, Ak 5 A B Hh
48 5], Hrp B RBORFEE R (M 45%),
WAl RZ . WK N REAERRE R IR ER
Rlo 78/ vl . Gk BESS . NS BT I 1 8l
AR B R 2 R E N E
A, BHAMBEZENGERBER 25, 24
FE. AR OLE D,

(Z) REREINATZFES

HFE B BE YRS Al B Bt I A e, (BT AE ) 2 4
WS MR T B e, IR RANEA YR A
AW, FEO RS S FE R SRR
AR fERE. ABE. FTEHHE. WA LREREHE
S5 % LA Mt ) AR A LB R BB, SO
WS FHR ARG AR R, NSwde. 3%
RN LSS, FERGE A, BT RE. RE
G M2 SR SRR PR AR AT UL ) %
AR AR TIIL AR 98E E 22 4 U Bk = i A, T
RE PR S Ak Rt ) R T 35 5 AR BT T AR AL, B
R B dt s B AR 2E 1 22 4 KOS B 75 0 e
A, A W RS I B Pk R

(=) ZE2MIERARERTBTE
I [R5 J it 1t 22 4 ARGz Bl P B 1 R &
JERGE, RAERL MR PPAG . Som ot $2 0+

182

BEEMATEE . RS BUiR. REHRZ A
BRZAT AR VPG 5 % s RS B T B
ZRAME R RREEERARFE0C. B, 6
R TE DHREATI A E X, AN BRSO HUARE 22 )
LPER fERE R R A ORGSR BOR i % A
/By BHIERN AT R RE ;. FEINAS 2 %
INESAR Ty L BB SRARAERE . ik, ORI N
AFELE S R AIE 2 HER R 2R
R HR) 22 4 DR 77 42 3 A A 28 AL SR o < 0 P XU
O R ey, FHURNaE R, H
FRBETTHARTEL, 2 REZENE T 6 thARE.

(M) B2 BEHEREEE

IS, IS, FEHIE. LA VL. fEA
Sl L 2 4 DS R B B A R AR
A 5 Pk R B AR A . B S A M Bk 0 2.
IS, 7S/ PRI 2 R, R
RS BT REARS . ERE
Be, AR A B AL T 0 B R
ML AR S AR T R A
SV R L I A,
FORRAERTIC R E TAEUH TR L. Bld, 3%
A 10 T ) P B R MUTE,  FLA2 50 mm AR
RN T P I B, XA S BON N
S 9 TR U AU AR AR (— M 25 mm ZE A7)
RN 20 X T 78 / e life At IX P R %
B, Bk RIOE I, SRS, & H
IHEBRA G, R B R, R A
S G 2 LA I 20 B, Rk R Gtk po

%’:’ﬁéjjo

M. $EEER R R4 R E SN R 5
ZY=pn

(=) RIEEROFEERNARENEGIEER

1. 78 HL

32 ] 55 E AW B YR VR 4R A0 FERH SR (1) 42 4 1)
W, e T R RS e R, TR
GAREFARR DRI S LA m8 1. A hRifE A
FEF, B FE R 78 FAE ) e 1) e A i 7 i T
ks, WRERDER . BlHERER . IREEN
PG R . FrReVR 7o B R R . T R



PETIEMEF 2023 F F25% 6 H

FEHBE B A B E, SR BB

FHBEAN — MBS, R SN AR A A
AL BRI B A, B O SRR, o R B
oL AR AW 75, B A
E273 st c Lt A 2R 0 e 2
e 2 U B
FOHEE OB LB, FoHOE R P AR T A
USRI [ o b 7S
Jou i FeABEB IR A ROR, TS T AR }
HEB R B = R, L P B !
) mE | wwnenns
W
i mrmgR R AR

% 4 JEfHRE LG
TEAE % S TR

J
J
WY | RemEER, RS }
J
}

FERHREMER Wi AR K RIS

AOMBSREEAR MR MR BE GERR) . REGEH

" KRBt Bt | BB, AR

. MBS | B BAHE A, T KRB S DY LTI
i

. KA

% i T4 SO B ACERI R M 805 AL
E BRI EAYE R W IS

: e

%

i

I

"

*

BB HHEF

)
1w il W o A CRINEH) %
| amew - A W Tk MRS SRS
STy { mwwman e ]
U mawa {won e e oo ]
1 mmeamas o e e e, s }
A waman o }
L memsemn e ]
{ wmssmanems s goums AR }

{$%m§$‘ﬁﬁmﬁﬁ}{%%ﬁW%m§%§M%m%\Eﬁﬂﬂ%$%%%‘

E1 HEEREMREERERENGESR

BAER . R A RS, FRM BN SRR 1
Bl BeAb, T A K )2 5 e e e vl i) 22 4 5 B
R, WSEE . BRPNE ST T 350 kW B R 78 HLT)
PRUEAR 2, SCRFRR DL T 28 78 Ay SR 1 78 L 22 42
Nin DA Rt NIBGiK A7 SV 5 LSIF

BREIRIR E AR R A H AR B K b 7 %
. RABRERE. SHEMEGZeE, RIAEXK
(RIAE AL AE BT T & T AR 2 W A . B A
TR A A BT TR REIRIR R Re ke 248, H

TR GO N T ORGP N & B 7 2 4
EEMEHRELAFIR THILEE RS, ST
BE oy w4 R Be AR 22 G0 T W05 15 PR 1 i
KA #E =2 SDIMRA IR 7 it b 2
ANAREATIREE . M. BRI RS, LA
H R R DI RE

2. fifi HE FL

2019 4 2 HiI WA Gr— I 6% e LG 22 A br i
2020 4 KA B TEC 62933-5-2 [H brbr e B k4 T

183



FEEIR R A =2 2 KB B S IR AE 22 T 5%

®1 ERMERERERE

il E AL W RN
5% B E AR = A2 78 A RRE SAET 1772

LR 7S AR SAET 1772 Combo

T2k 7 A bR #E SAET 2954
RRYHBRHEZE 52 2 I TS AR AR AE EN 61851-1
BRI AR 2 E 7S FARARIE EN 61851-23
HA TR R R 22078 AT ARAE JISC 9711

B S AR AR JISC 9712

it RE RS VPl S AN o 76 B K sl b X )2 18
TEE O AR b, FEXRFNHE AL RS
MARIWES T (ERERFRHLEPIE) (AS
5139); ERIEMAG T (filfe f ik 2 At 0 5k, ¥
Jo “TE G - wEE AT SR e, 1A
W, R4 E . TP RO SR R 2R EAE GG
RE R R . A VPG bs A 8 7 T gk A
P, KA T (ffife R LR HMTE) (NFPA 855) .
(ERE RS 5B & L abriE) (UL 95400 (HTiF
Wit B8 R G A I 3 B 6 PR R 3 7 e it A 25 1)
KIRL K BEMPIRFRHED (UL 9540A) %5,

Mg RE 2 A HE A B E R A0k E, MRS
AT 25 PR TR 1) H 0 i 0 4 5 B R ik i 2 4 X
Rl EEE N2 . o E AR HE DU Kok i B 2
IR EMAE RA LS ET MR, LRI IEbR#E
A HLGI R . AU A i A F il e Oy E B
], DUALAE RE RGBT K 2 A bR dE AN BRI BE ;.
TH BT R 2 e RAT it BEAH S BT K brife, 25 DIEURE
A A1, $2&m B i fe H s ) 22 4 BKF
2 E REIR L AL T g Re e A TAEA (RS pnifE TAE
M., wEEASHEKINA. 24500 RS
4, NZAZHETF, WIRHEERGN ek,
PEEAT AN i e 2 4 B IR

3. AR REAh i

R [ G RN b [X 9§ I 2 A0 A e S At 14t it 22 4
RO TH IR K AR e (ER2) . O £ @ Ik
B R AR RRE R R A, KT =2
ik THZREFEE. @R 5HEMA; +
6] 2 R AR E I 5 s PE AR A, (EAE S bR
W RV s FEahE 2 a2 ek T 51 A
MIbRHE N2 . @ RPN S RE I Bk g5 10 5 S [ 2%
L, B &G WRHE, N B IR E

184

FHEML, bRifE. fR MRS, © HABDL 74
el B TR 5 H AR AT R IR R SR A SRR
Mg s, DIHONEREEE T R AEAS
A, BASRAEKEREESR MR EES,
PR SAT G R UR R 23D, R R I A
R S i LR A B 1) 22 S R it o

(D) MEREHERNARZEBESNRIEEER

BRHBR

1. i3 EBOR 5 BRI E K]

MIGEE R e R REE, SR Z e
AR, BT E ) 2 B, KA 5 2 il
(% 28 PEARHE AL, 7 ARG BRI KB 2
WREENE. 2B e ARF AL
& ARERIFEBCRIGISUER, W% e BAR K
JTTL e AR BRIV S 22 4 B KT 4
SHEHT REIR N FH 22 4 M BOR BT AR I 55 [ B b e R
R ERAR . ISR AU R A B B A R
B WK I, VIS 4 4 XU B 2 B3R K
s RS 5 [ B B RE R A A 1 it 7R AR b 1 )
€, HEBNSRIBRAT WA R AT BB & 5 TH

2. VEER ML A RS b AL 22 4 5] 5 A O
B 7 R

FOEEF MR e WK, FrREIR N %
G RGN R TR, ek B9 R 224
& IRFEFRE S G . T B AR O B i
thEHE . ). R SIEE . =07 R
ZaihdEdl. Pk RILAN, BT,
Ref RIGHIPHEAR R, H R T R 14 |
ZE A I K5 P DR, T R 2R i e A Rt A DR A
WHFRESDEAARFEHR (REHR REH Hihdgo
RIBT RO S E B H . 55 =T LM AR TR B
O 75 52 21 O R T A X A o
b5 T, AR, B SRE, MR
M [ F1 R 4%, Sl e 2 A SR I B AR SR P A R

3. FREEIT R I AL 45 5 S A

FIEEZF2RRY], MBEERRER, H)
TR ZERR. BEZEREBOR. 15N
R PE, MR AR RN BT A A%
EHEWE RO MR, wERMEREKRE RS
CBEA N 1%~2%) , il BEFA SR A2 A K O R AR ) T 32
JARZ —, WL ePiEME TR . R ED



PETIEMEF 2023 F F25% 6 H

®2 BARGERMBXHSEEMRERZEERENRITE

B/ X HKAY W RN
*H R A FETAR P A7 AR ERA, SAE RN H h 22 428 i
I AN S R SR — Mt TR, AR SRR IR RA G AR R R, =N
Gy Al REDR, GRS TEER
FRERT K TEARHE EHARGEERN, SRE M TE, B 5 2R F B LE Y AR TR L 22 B
AERAM. AEER MR (EEEMREFENR, SeMMEaMEE I EaS BT EOKR,
PERERZERnE  ABE N ARGER, FaLalBEoR, R4S RGER, S W Rlls
s BRI AR P S B bRvtE, AR EOR
M BOEEM BRI E RS, BRI X, B A B SR R G EDR, IR
WAL GEMTEMEARCHIA S WL PO DL, RSl Ik ) & 4%
e, SRS BRI MRS, HURBLE S 2 eTe P, B U, R R,
B AR Al 0 2 5K
HA P GEfE. B G R 2R (GHPE) CRFARMER) (7ah2ae TAER) CRlRkG dlk 3R E

Chn ol 2 A BARE) (S48 S TR SHBOARARAE) (BT —— 0t AL B 1 175 9 s 4 )
(R4 S8 i AR S HORPRAEY (T4 2038 50 2 EC A BORBRvE) (R4 &l 2 2 HoR
PRAED (SR e 2a St A Bl 2 e 46 Sl o B 1 PO A ) (e 2l 2 S AR U

(EAME LB (T 224l AN 2ok 1R & <5 30 il it S0

) Biibik) CHEERmEME) (BN
BORPRAERNZLR
EEi]] R

e &

AAMPUER, AU RER, SAURMERTIA, AR ERE, ORI A A

IEAERE LS % e BRI A R BUIR, WA
M EETE RSt AR TGN SRR,
EAMNZERE SHERNITT R, REZENTE
R AR BIBAR AL . SCPRIENE,  SEAF OREE BT RE TR
N HY P R8s AT -

T REFRERN B = £ XK A AESE

(—) BRZEH

BT REIRN ] 2 4 KB i SIS AESE. (AL 2),
B ARG N AT REVR A L BT BRIV S L A e
ok, ML REVE N F A A B, 1 i RE YR L Ak
Wit ) 2 Al R FEKF. DL “dHEeed i, et
A7 LR, REEGE/ Hruh . fEReEE . A
U\ SR BE R A5 RE VR IR At VI PR 2 4 UK By 4
RO BOR,  FRTF IR B ) 36 22 4 RSBy 4%
BEJ1s TERUE K. ATk Al 5 20 2 B2 R % S fil
Wit 2 A M AR, AR RN 2 A
58 SRR 2R o

(Z) gE1BHF
5 56 ST 7 8RR 55 Je Rl H st

ARSCHR M ST R U N ) AT . . Sk
Bt GIRBEIR R, I & R 5 A OG5 10 22 4 R 45
5 WA RE I KB 1% H AR, G B AR 22 4 ] Xt
T e R A A it fe R A R IR S I AT DR 2, R EET R
BN/ T RIE.

1. 78 / # Lk

F|20254F, WAL FELRYTIER, KA
A EARME, B A8 B, A T T 2
HEMf 2RI 95%, VLSt g —. “ A - H
Fo W] HRCEAM AR RN TE .

F20304F, AR HRBEZEELZEHEA,
18 70 FE T2 W v A 2 R Ik 98%, AL RN B F R K
oy 787 Ber 7 HE -k —ARAR I R 4 KUK B
BEEREHEZHTE .

2. fifiRek

20254, @Arfighe e W EE B R bR AEAR R
FIAE BRI ARSI S VAR R, T RCIH 7 % 68
AT 3 TSR RE T . B4 T B fd o 7
X, VDGR & e AT 7 A IS 2 A A e 5T
EEHAR, B RATEL N R A 95%.

F20304F, JERURAMIMERETIL ., By, B
fR R TT I SEIURSAL LA, PR B BE 1) A

185



FEEIR R A =2 2 KB B S IR AE 22 T 5%

Wi g | HhREER | | ehaRE | [ pisdRkERwg | | WSEREEE |
| bRl AR R R R R R |

. | %Fﬂ%gﬁﬁﬁﬂﬁ | | %ﬁﬁ%é%%¥ﬁ | | éiﬁﬁ%%@%ﬂ@%
AR | ey I P A % P PRI ) |
@%Eﬁm;&%&% Iﬁ%%ﬁ%%%%%%l | ﬁﬂ%ﬁﬁ%%%&* |

ik A3

WAL RAER | | RIS MEMEERE | |RAEEIAZEHE
TS FMETRTA | | HRERRZETHER | | MANSRENEAL | | SAREEBEERR
et | | EEEmAE || NI | e

. B A 22 4 R AR LRV BT B | | BRALAI R AR R

S s 1% .

I
] 2

{ 1 ¢ i

: !
owm | dexokn | FReam | | o | mska | ramer | e | weny | e

2 FEERN AR 2 KPR ESS

TR A AUEAA &, 078 26 il Re &S it . IR
ZH L BTN AR SRR, WE
fifi e A 7 VB IR 22 4 A 77 SLAR R S, SR RE R 4t
ATHIELR T

3. Ak

F20254F, @A “H—fF -z -7 HREE
RE N FH 22 4= XURG I8 3 1k SR RN e bR iE RS, A
AR U R L R ol 18 A A I SRS I 5 AR K
R M | IR R = || R oo 1 AW A A A DM 3
HHRHis T IEEe /), AN H RA ML
2 2T 95%

F|20304F, AL INE A i 5 XU T A
2, HAHERRKFHLENR. LEHA. fFl
FFE, (EERERNH RS AR TR I3 i 98%.
A RIE RIS 95%.

4. LEA R IRV

F)20254F, SCIILEE BRI R A TS . A
it B4R S8 b, MWEBLRERE
R R o E SR O NP

F20304F, G S5 -G BRI 1 22 42 KUK
KEARFZIREOR, SR R RHae ), a2
FHEEIR Rt 2 NSRG4tk

186

(=) ERfESH

T BE I B At 18 it 2 2 A 9 47 LA T 17 45
FH IR TT 22 4 AR B B AN IR P RE D T oK, VPR
BRPIRYERETT e AR 55 03 -

1. 78 / v

R, AR, BIEH R
ZAEAFHIUERT, SEMTE ek RER; HlE
TR o o 1= R o SPI / EW L o o8 ' 7
WRAE O R 22 4 I B BEAT IO BT 58 R
GAPINIEITS = MINEPS s S Ci0 R /IR
RS, SEAREERS M A 3
B35 P AL, BCE T REEIA T A TR, $RTHR
5 N R 2R RS N b e

FESLAR T, 5 3h 77 f i i N 7 T R P s
it RS R A R 2 AT, B S5E
R A 22 e PEVL G 5 PAVE BE SRS, WA 2 /) i i fat
M2 5, $Emsh 77 e s 5 RS TR 1% 2By
PREST: INsREE 2 ARy, AL AR B %
SRR, A AT B L AR 5.

2. fifE v

R, IR RZEEHAR, MIEA
FEART e LR 2 EH, U2 s
SRR FEBMHREARMEIR R, Ik RE % 4 R



PETIEMEF 2023 F F25% 6 H

britE, HESAERE ™ il B FRLk SR &) 22 4 NI 5
MR R ARV R, KIEMAE RS 24
REFMEAR, BEAER. &R EbLEEER
G VS KRS

FEFEAR T, A6 fE P X A P B B 22 4 T
[T VG o 7 S ol UrE AR 11 R N A 278 ) e
Btk R, R HEARRERNA; $2F
e Rkl S5 Re 7, AR MATEM 55
P, TSR SRR BAT b AR I A AL SR
Ak At 66 A= ML B ARSI AR 45

3. Ik

TR ER T, LIS N 0 A 2 4
W IEE IR R, B A S I R o A T
ey TR R R SN T 2R 4
T, TSN, 13l AR R AR, B R R
s

FERARTH, #Rg—MieEEHE ey
P, RIS EAIRS e E B, S
TN %2 IS AT B AR S i SRk
[ P AT RIS, TN % . =i
FEMESRHE BRI B EARE ST, R R SO E
[EBZ R A

4. LR A REVR

FEE BT, AT\ BRI 25 G R U it A
52 SRR, WRAEAG Z e S T W R
FHL . BREFET, MEGEERIERASL
EE M EBATEARE R INSRLE& REls & BaiT
T WA TR, RGN R B g R
Gra (e BT RAT

FERORTI T, BSRER G RETR TN (1 #1255 00K
SV, KRBT 2 IR ZREIR ARG, LA
JRUBE R 58 DR A 22 i BEUR A J5 A 328 JXL s ) T
PR, AnsRE s e, RS RS
Wi S5 2R 5 RETR G L 2R R R RE T -

(M) hREATRERMRIENR

T P BE VN P 2 4 XS 917 428 14 T S ik it 5 o
KT R, KBTI LT K EERLGZETA, IR
T AR S E R N 2 4 XS B % AR R I H
(W3, Lt R#F TRERIH, & ERLHRE
PRIEAN B 2 AT, BOR R R IIE . P
TH B 55 77 TR RO, A4 T REVR N FH 22 4 XU

iR S HAR R, ST . 72 4 R 95 4% 7K~
I8 3] [ PR o

75 REFRERN B R E XK IE L REIN

(=) EENR®RT, ERIEHNR2BESE

S VOHT RE VR N 22 4 IR A A5 O e ) B 1
&, bz Emee, QU E mAAHILE . HlE
HR A ST E RN P 2 e XS B 2 ks, IR R R H
bRy ERES . KHTR, BRTeEH. Wit
T BT REGENYE /IR BT 6 RHE
BB, AN SR R BT, A E S
KN B K R FR 450, 37 A2 [ 175 52 bR g i XU By
WS N A ERE S, MBS R LB,
(62 [INE7ae o TV S okl = T e 5 P T
KE. BUBRSERREL, AAERI, BH
. FPEAR I I E L, DATEURE . AT
B Al B AR AU R R B SV B R B

() sietnENRIE, MEERRSE—KETE

S BEH BE U N 22 4IRS B 425 R b AE AL i BR AR
&, NizE. PR, SRR a ik, i
YA A N7 o= £ W TNl AN £
PL SRR 7 AT A RIS K, TSR mibn
AR BEARE . UK RISCE . N VE BRSBTS
1Ak, 2B S 0K RE TR AL At 1 it K s ot
TR SIBATREET 6 KBRS e
SRR, SRR eI et EEm R,
SE ¥ B RETR I H & 55 B UM 5% b fE I 55 4N I X
K ERSCREER, @R EEG R, Al
JRE VPR R . STEIEHIEE, T Seomil iR
AL o

(Z) MEaRHRER, BEFRREXNEPIEE AL

i) 52 [ SR REUR N 22 4 M8 5 DRI R K i
BB, BT BLEU oI A T S R R R 1 R 4t
NG BEIR % A R B 2 BRI H . SCHF %
L5 5 PR 2 QBT K e o Tk TR RE U R Atk 15t it
RN N 224 IR 22 4. T 22 42 1
RS RO S SEMAREE , R T R R T E EL AR
W U A AR 2 4 XU E BV S R R
PEBOR o BEXT 2 S fE I8 22 ik 0 It O Jee XU o 4

187



FEEIR R A =2 2 KB B S IR AE 22 T 5%

=3

PREAFTEERN A 2 KR TR

i H

ZRWNEER

I LD R SRR IR N 7 SR K R
TIERER B AR AR T

KREBEMERERGHEN = LM T RS
PG5 LTI

SRTHL 0 22 A PR ARA fik fE 4R 1l S s Vi
82 FH A TE

i B P 3 2 B0 22 4 7 5 A AR A T S IR IE
REJIEE 1%

il BE Lk I 2 ik B e 3 L

I AR GLR A WP K &= 1%
S Z T

LR RER 22 4 XS PPAS R BEBORWE 7T

78 L 22 A B P R SRR AL

[ 25 HUARR 5 / TCATLRR IR A 5 PR 45y 4 S fi e LB S MERER

e ELRE R LA RE . K A ik e S5 A SRR R

PELAA 7R ik i Lt LAV AR PR LY

T A RGN RIS 5T RN 22 A e R B %
SCRFRAETARRTIAERI 77 RPN Z Z9 Gk, B RED RN
TR SO BESREE , FIR PLE LA B Th R ) 2R 4 2 A vl SRR

e RGUFHER ST 53 S R4 A

KRR BRI RENLA RS o IS I F I BOR

R E Rt ) SRR AR A U BE R RO R BOR

FEL I / BN AR A R R R ST LN % S AR A L

i B FEL 3t L O T S N i s G 25 5 %

BT e AR R R R U BOR

PATE AR TR TR AERERR T, AERE L LU L, R FL R
BERRES . 2Pl @A Zabiyr. WP s w ek R

ff e i P BE AR I 5 S5 ZE TP B

il BERZ O VE BE S R SIS AT TERE SRR & AU TP SOAIERCAR

fif RE B — AL IR LRI &

KR SRR RGN KRR 6, R RSN SHET &

fili BE FLIE WA R REAL . BT LI ZEfR &

RSP EE T 6, BIA Y FRIK R S B P S AfiRE

JS2 S AEFEAZ XS TSR 5 PP ik

RSB SE S TP FRFR AR, o RO R SR 9 75 VA0 L 2 2 4 i 2 Ll
Tt (B A RS 7 M A T

IS AR CRRTTtE RS, FTERRR R R i, RS
PEH, ARG R hR A IERLD

PN B E RS H (FUHRY BORE R A N RBBCEE . B ,
IVESSTE L NPNATIN OIE S

BT ZHRR S BRI ROR B B REIR K BE BOR

PG R AR AR, B T SR IR R s AT A

ZREFUIRS T BRI B RSN S 3 B BoR

W AL S 12 W SR L T L S 2 I B R

ZHEE R GUR A KPP BOR

78 LI RE BT REIRT R L AR ARV R

78 L AT BRI AR B0 0 At R R A B T4 1 T

PNCIE ¥ NiE e o e (S

DORZHTREIRI 4 e L 2 A A AR, BT REURI A N 7S P Ut DR ) P

AT IT, R R T . e ko (W) ARMSER, WEIEXNHRELAR

LSBT AR B LS NIRRT ES
SRS IR REREARIE, Mgz TFEMREA SRR, WA m. Mk

G B B R RBEAR B o SR AR RSB, Utk Skl T 3% SR REVR N T 2 e Ve, o
FRHE AT, MR RN A w e X REIREE R B B S R R AE I R . AL

W LT TR | /N

188

NGRS AR aFiR, RERRFEi R



PETIEMEF 2023 F F25% 6 H

B AR R H B SRR o AR X 2 TR K
o BEIRBEACE . EUR IR ARG, A
Fr et REIR AL Al Bt i B, DAL RE PR LAt v
AiJy, INsRsR a8 R REWIR S5 . HES) AT IE AN e Y Ak
RO — R B, (et BrRii ez e, 5
KEEERG R A . BB AR, GIFm e
A I T, S P SRR, EER
Y18 BB PN PRI RE RN P 22 4 XU o

P28 T AR
AR AL W 2 () ANTEAEAT A A 2 o SR B 55 2

Received date: April 14, 2023; Revised date: June 21, 2023
Corresponding author: Zhang Bo is a professor from the School of
Management, Xiamen University. His major research field is energy
economics and strategic management. E-mail: zhangbo@xmu.edu.cn
Funding project: Chinese Academy of Engineering project “Strategic
Research on National New Energy Application Safety Regulatory and
Guarantee System” (2021-JZ-03), “Research on Quantification of Potential
Risks and Countermeasures for Coal Reduction in the Next 20 Years”
(2022-XZ-30), “Strategic Research on Key Technology Pathways, Multi-
Energy Integration, and Industrial Security for Hydrogen (Hydrogen
moiety) Energy” (2023-XZ-26)

RS

(1] HE IR AT TTRE. 2023 F [ s 5% Pl ke
& [M]. Jb5E: BRE Rt 2023,
Chinese Academy of Engineering Innovation Strategy. China’s
strategic emerging industries development report 2023 [M]. Beijing:
Science Press, 2023.

[21 2k, EICA. FRE SR R e IR Aox S WL, YL
1z, 2022 (3): 41-47.
Li X L, Lu H Z. The current development status and proposed
measures for the hydrogen energy industry in China [J]. Jianghuai
Tribune, 2022 (3): 41-47.

[3]  IRSRES, MeE, MRME, &5 BT REIR A Sl SR i —
LKD) [0]. 220815 B 5 %242, 2022, 40(6): 165-172.
SuM L, Feng X F, Liu C H, et al. An analysis of accident charac-
teristics of new energy vehicles: A case study in Changsha, China [J].
Journal of Transport Information and Safety, 2022, 40(6): 165-172.

[4] BRI A S i B 2 A ROR IR (0], B R S
R, 2022, 41(5): 710-715.
Wang F. Discussion on fire safety technology of new energy ve-
hicle battery swap station [J]. Fire Science and Technology, 2022,
41(5): 710-715.

[51  <FA, BEl, 220, 45 B T 2 R Sk R ().
IBPR 25 (B2 RR), 2023, 55(3): 1-13.
Jin'Y, Xue Z 'Y, Jiang X, et al. Research progress of safety protec-
tion of lithium-ion energy storage power station [J]. Zhengzhou
University (Natural Science Edition), 2023, 55(3): 1-13.

[6] #47, VEHEAE, TR EF, S5 b R 40 7 ol o [ % i i s

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

7 [9). HE TAERIEE, 2018, 20(1): 37-44.

Dong Y, Xu Y H, Pang T S, et al. Research on development strategy
for China’s powerful automobile industry [J]. Strategic Study of
CAE, 2018, 20(1): 37-44.

Wi R, b, T 30E, 4 BT R VRA R R R S R B
7t [7]. "R ETRERLEE, 2018, 20(1): 68-73.

Chen Q Q, Gao J Y, He X, et al. Research on the significance of
developing new energy vehicles industry and its technical routes [J].
Strategic Study of CAE, 2018, 20(1): 68-73.

WG, A E-F R R 2P R R BUIR 5 R 8 (0]
[ TRER}2E, 2020, 22(5): 152-158.

Tan X G, Yu Z P. Development status and prospects of fuel cell
commercial vehicle industry [J]. Strategic Study of CAE, 2020,
22(5): 152-158.

ROC, KEG, 2 A, A o I SURE R N kR R R T
Fi [J]. H ECCRERE, 2019, 21(3): 76-83.

Ling W, Liu W, Li Y L, et al. Development strategy of hydrogen
infrastructure industry in China [J]. Strategic Study of CAE, 2019,
21(3): 76-83.

E R R O M i D e o s N T ST A LNy .
% [J]. R E TRERE, 2020, 22(5): 144-151.

Cao X H, Wei Z Q. Technologies for the safe use of hydrogen and
construction of the safety standards system [J]. Strategic Study of
CAE, 2020, 22(5): 144-151.

JESE, PN, RAEAR, S5 ALl RE P LR R 22 A b HE )
R [J]. fRERHE S EIR, 2022, 11(8): 2645-2652.

Tang L, Yin X B, Wu H F, et al. Demand for safety standards
in the development of the electrochemical energy storage in-
dustry [J]. Energy Storage Science and Technology, 2022, 11(8):
2645-2652.

TS, AREID, AU R, A SR S VB T AT R
&[], Bl 2022, 67(19): 2172-2191.

PuL, Yu H S, Dai M H, et al. Research progress and application
of high-pressure hydrogen and liquid hydrogen in storage and
transportation [J]. Science Bulletin, 2022, 67(19): 2172-2191.
VTR, S, DENE, . REUR 22 AR R OB B i ) R AR R
WEAESE [J]. 7 TRERFE, 2023, 25(2): 79-88.

Tang G F, Zhou J, Pang H, et al. Strategic framework for new
electric power system development under the energy security pat-
tern [J]. Strategic Study of CAE, 2023, 25(2): 79-88.

SR, PMVEZR, R, . BRIEHTHR AR PR 3 A 2035
RIS (7] o E LRER, 2020, 22(2): 38-46.

Zhang B, Sun X D, Liu Y, et al. Development trends and strategic
countermeasures of China’s emerging energy technology industry
toward 2035 [J]. Strategic Study of CAE, 2020, 22(2): 38-46.
AR, B INbR, B4R, 5. FRE G AR RTE TR T4 (2012—
2022)[E1 [J]. fERERMHFSHEIAR, 2022, 11(9): 2702-2712.

Li X J, Guan Y B, Hu J, et al. Review of energy storage applica-
tion in China from 2012 to 2022 [J]. Energy Storage Science and
Technology, 2022, 11(9): 2702-2712.

IMBZR, B E5E, 04, 4. R E M7 PR AU AR KRR BUR 1 S0
AT [J]. AL HER, 2023, 42(7): 3478-3488.

Sun X D, Zhao Y Y, Li S R, et al. Textual quantitative analysis on

China's local hydrogen energy development policies [J]. Chemical

189



FEEIR R A =2 2 KB B S IR AE 22 T 5%

[17]

(18]

190

Industry and Engineering Progress, 2023, 42(7): 3478-3488.

B R R B SRR IR R S T B R Y T B ALk e R
SE it 77 %8 ) B9 38 %N [EB/OL]. (2022-01-29)[2023-05-15]. https:/
www.ndrc.gov.cn/xwdt/tzgg/202203/t20220321 1319773 .html.
National Development and Reform Commission, National Energy
Administration on the issuance of The 14th Five-Year Plan for the
implementation of the development of new energy storage [EB/OL].
(2022-01-29)[2023-05-15]. https://www.ndrc. gov.cn/xwdt/tzgg/
202203/t20220321_1319773.html.

| 5 JE AN S 2 B o [ 5 B R % T I AR HE Bl T Y ek 7
J# (145 5 7 W[EB/OL]. (2021-07-15)[2023-05-15]. https:/www.
ndrc.gov.cn/xxgk/zefb/ghxwj/202107/420210723_1291321.html.

[19]

National Development and Reform Commission, National Energy
Administration on accelerating the 14th Five-Year Plan for the de-
velopment of new energy storage [EB/OL]. (2021-07-15)[2023-
05-15]. https://www.ndrc.gov.cn/xxgk/zetb/ghxw;j/202107/t20210723
1291321 .html.

rh N BRI R 58 Je PN e o 2 R 2. e bR e e K M)
FLRI (2021—2035 4F) [EB/OL]. (2022-03-23)[2023-05-15]. https:/
zfxxgk.ndrc.gov.cn/web/iteminfo.jsp?id=18747.

National Development and Reform Commission. Medium and long
term plan for the development of hydrogen energy industry (2021—
2035) [EB/OL]. (2022-03-23)[2023-05-15]. https://zfxxgk.ndrc.gov.
cn/web/iteminfo.jsp?id=18747.



