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Research on the prospect and development strategy of hydrogen energy in China

XU Lianbing
( National Energy Investment Group Co. ,Lid. ,Beijing 100011, China)

Abstract: Under the trend of global energy development towards clean, low—carbon and intelligent development, the development of hy-
drogen energy has become an important direction of the current world energy technology transformation in the world, and it is of great sig-
nificance for China to realize the energy transformation in the new era. Based on this, a systematic study was performed on the prospect
and development strategy of hydrogen energy utilization in China. Firstly, combining the characteristics of China’s hydrogen energy indus-
try chain, the development status of China’s hydrogen energy was described from the aspects of hydrogen production, hydrogen storage and
hydrogen use. In terms of hydrogen production, China has an annual hydrogen production capacity of about 41 million tons and an output
of about 33.42 million tons, making it the world’s largest hydrogen producer. In terms of hydrogen storage and transportation, due to the
small application scale and low level of technical equipment, the construction of hydrogen energy transportation capacity in China lags be-
hind that in foreign countries. In terms of the construction of hydrogenation stations, China has built and operated 127 hydrogenation sta-
tions, and the design, construction and three key equipments of hydrogenation stations have been localized. In terms of hydrogen industry,
China has got a certain degree of commercial application in the field of transportation, power generation and other information fields, espe-
cially the hydrogen fuel cell industry has developed rapidly. Secondly, the paper deeply analyzed the main problems existing in China’s
hydrogen energy utilization. At present, the development of China’s hydrogen energy industry cluster has achieved initial results, but com-
pared with the international hydrogen energy development, China’s hydrogen energy development and utilization is facing severe challen-
ges. Especially in terms of fuel cell technology development, hydrogen energy industry equipment manufacturing, etc., there is a lack of
long—term national hydrogen energy development strategy and comprehensive planning. It urgently needs to be analyzed from the perspec-
tive of development strategy and planning comprehensive research and layout in basic research, application research, product develop-
ment, specifications and standards, performance testing, technical demonstration, business innovation, etc. Finally, the prospect and ap-
plication scenarios of hydrogen energy utilization in China were systematically analyzed, and strategic measures and suggestions to promote
hydrogen energy utilization were put forward. In terms of strategic measures, firstly, it is necessary to conform to the national strategy, ad-
here to the planning guidance, and make a strategic plan for the development of hydrogen energy industry. Secondly, it should highlight
the platform effect, coordinate innovation and development, and give full play to the role of various core hydrogen energy industrialization
platforms. Thirdly, it is necessary to strengthen scientific and technological innovation, deepen industry university research cooperation,
strengthen collaborative innovation, and give full play to the leading role of scientific and technological innovation in overall innovation.
Fourth, it is necessary to improve the talent mechanism, create core advantages, and fully mobilize the enthusiasm and creativity of scien-
tific and technological personnel. In terms of policy recommendations, it is necessary to further strengthen the important position of hydro-
gen energy in the national energy system, strengthen the independent research and development of core technologies and the construction of
technical standard system, select the development route of hydrogen energy industry according to local conditions, and properly guide the
optimal layout of state—owned capital in the hydrogen energy industry to ensure the healthy and sustainable development of China’s hydro-
gen energy industry.

Key words : hydrogen utilization ; hydrogen refueling station ;fuel cell ; development strategy ; policy suggestion

0 3 -~ B T AREW Y A R HLRIFIAT Sl 3 e
= VR IE S0 s R JRE (1) f s B 7
56 B JUIRAR A IR £ 1 2 I bR ot BE I A )™ LR Z R T H MU, e R

I B i, B T A AR 4 A e Ak B RE DA
o EBEIRAE R AR ¥ i RE R, 2 S IR I
VREEA BT 2, HE 7 RE IR o i 2T, 2019
AR SRR B WS A (BUN TAER S ) . 2020 4%, [H
FREWRR A A A (R AR N RILRIE BEIRIE (MIESK
WA ) ) B UK S RE TR S A RE PR TS G, I A2 T
i T AR IR R AL, HATE A B A X
2

AU, 25 BTSN R AR EK, 20 4D 70 AR REA
[l i B O (B R B AR LA 1
ML, H 2015 4ECE AR B E ) 2858 LISk, e BkY
REDRCHR B T 8 5 T 02 ek A A RE R B9 A A
RIS JEAR I RE DR A URoR O i3 35K , 78 2 BRBE IR 17
L ARBRAL B REIL R R BT, KR A RE IR
D ASRZ 5 SRR A8 5 Nt X< DI i -3yl TS



RIS RE IR HT A -5 K R AR A5

www.chinacaj.net

2022 456 9 )

JEl HA fERE R A E SR IR E R A RETR
AL b T 31 [ 5 RE VR AR e B2, PR HAORE L T 4
P B S3A 2C % LR T 5 S U U T — R i
JELH XIS RE U T LA AR
PEBEIR R G, KR AR S i 32 AT kA7 i 5 R AR S
FRTH 2, BT Bi SO RS 775 G, WP AE R BT AU RE
PR A R RS

BT, B H TR KRB BUR, 3=
REE ™Mb K A7 Y F2 B2 )R, 4T U RE DR T Y
R R AP HEAS I W 5 iS5 20 A, B2 S A S RE R
JH B S 2 5 0 A e A 08, A ) R U v T A R
JRIRMS

1 RESgEZRIR

1.1 #HSEZRIRK

TR H AT ek ok m e S AR P E A
REVR SRL B 3t 7= M B 45 2020) A9 % ), 3
BHEESEREZ 4 100 J7 t, 223342 i t, BN
TG S U A B A 3 — & LU IR
RIRFRARE AR R DB RS N
ot I & SRR A Tk R = R PR Al &
SORBRME K A A A N P A
FEREM 98.5% Ze AT, FRMRK A (SR Fo A 3K
EEAEM 1.5% A4, 5140 a e 207 58 AH
L, SR A LA RE T I ARG, SRS BT B A
PE 1 REAR BRI A By T — 25 KA & T B

IDRERET /3 % = 2 N A ES Rl 0 317 S R
(A B R AR A, D T o U S AR Pl
PRl S B B AR . AR ] SRR I AR e ) L
i ,2019 AFHERI S R E A 2 124 7, AR RS
Y 63.55% ., KRR EREH D H AR (SMR) 75 KK
A AR K SRR R A N BRIz TR
] S DX (DU )] SRR 2 0 ) | S s X
(EHRG M SR AR A ENS IR 4 ) DL G Vg
DX I, (VS 2t BRI 2 M ) 45 KRS R IR 7S
() 1 7 35 A R JEIK R R EREH A AR

2) Tolk @l St alif] S AR, 28R (PSA)
PR A M AT AL TAL =S E 0 T2, AMGE
TSRS & R e ) S S5 A Rk &)
ARl [RIRE S AR AR S Tl Rl ™=
AFe4,2019 A TV R Z07 5k 708 T7 t,

3) HLA K A A, K HR A o RIS K Y
HLAAAE ™ H,, [RIBT R 0,, 2019 4 LA 7K il 20
PRI 50 U7 ¢, UK T 2O A S R A ST =
1 1.5% A A7, SiA R 0™ BEAH LL , KRR TG T

AMHEZRE T W R AR, TEBORJZ T, HL A K T =
ALY R B OK LR (ALK ) | T A2 R 15 K H, i
(PEM) | [EA A ALY 7K HL i (SOEC) Fil & 1A K& ¥
P B FAc el (AEM ) /K HL AR, LT 75, /K FeL i
FEARANE Ry foe A L AR K B 76 T Ak dE A o oy
it AT BK LA O R AR S A

SRR, T EH A LI  RIRE A
400 = = s i) | 4 P72 1 = e < | PR 5
N EU BRI 2 98.5% ., LMKl &l (4 4) PR
IR EES R0 1.5% A4, 5400 FoRHR 4
FEREAH L, SR A e B ARG, SR S &
R EAERE = RER BRI & B it — 2P kK
Wk S
1.2 SgEFE%RIR

AN IB IS A REIE = ) R R AT i
b B T i P ) RN S s Y SRRV AR ER YT, B
BUR AR A A0 0 AT A s i, A R 2
A SR e 2 700 FH T R S, 7 R P U A S 25 1

D) m EAREE AR, ZHR R H AR E &
B S A, FELL 20 MPa 1 BIE A2 KA
i E AT A B i, BRKIE i 300 ke, fiff EURE IR
I FRRA R, FLBEE 3R A etk s
KMEREAR A7 MR 3 K 1 2 A TR, PR etk A7
VERERR TR ZIAESE . S S w5
b R RS SRR T M R R R
TR SURERA R LA VS FE B8 (5 e ) T PG S oK B e
it M2 B

)AL S s B AR, T EA PRS0
AbFoRIE M B EA S 4k 1Y % e © A BTt , 104
Al A FHBE VR , 2 FH 198 MBS i & R
ROTEMRME HENT T A BREE 1 A H IR RIS A L
SEEAE T APLBASAE A B R
B RFCIA AL e <o i 12 7 R0 ok b 4R At
BRI, AR B ARG T T A SR AR O i 25 i
BRI PSR AR,

3) M EME SR AR, HAT, FE FEM 2 A
FANKT Bk 5 B bR 25 225850 i SR S 4R
HIBIE R Rl A T B — R b TN BOR
WIS I B, e RMA R T & T3 1, © ] A [
AARMNESHEARE, HEA=MNILAE LT
ST FEARYE R T I, A SR A RS A S
Fi= W AN AN v 7 N [ Kb A N L g )
it 40 m’ ESMA RS S 5 kW BRI R
GERN IR G G SRl A b R S as AT
16 b, Ay [ 25 it S AN 7 368 17 258 oty 4 ) s 050 00 4 1)

3



2022 4F55 9 HH

www.chinacaj.net

E A g B K 5508 %

P HBEE T R H AR LA

BT, TR RN FAR R KOPAREE
%, IR E A Re IRz ie ) R B , 5 E M
PR 2R
1.3 mEHERIIK

A 2020 4P, IR E O # iz & &k 127 J#
(B NFRSEE, ) BAR a8 1 R, XA
i EELL 35 MPa i &, 5 90% DL b, WA D
70 MPa fin &k & # R, B IO S A uh, 2019 4
11 F AT a0 5 in &k, 2 B N > 35 MPa/
70 MPa [EFrARER BB MR, MEIRRTE,

R L 619 7647 e it 1 39%
35

30 :

At/ %

B 1 2020 4 & % [ & 4 pn 4 3k 247 L
Fig.1 Distribution of hydrogen refueling stations in various
provinces in China by the end of 2020

FRIE 35 MPa Jin &k £ AR O F s, &l
PIBRETT HER DA = ROCHR I 45 . 45 MPa KRR
A HE 35 MPa INENLEEHLAN 45 MPa & B =X R 4 Bl
PIE S E =k, A Ei I B A R G
kA S = AR RLRE Ty, B RN & i "R — Ik
PEF R AT 3] 70% ~75% . 6 S BE IR N FH s
TR A AR AL, hn &b i e SR A 35 MPa 42 5 5
70 MPa, HHI, 3 E 2746 EI070 MPa A5
A E EEF RO E AN & FL I 20 70 MPa & ( [F]
Gr—HriE s ) AE R A, 4R A T 1T PR BRI
Tl EHA 90 MPa i 5 A SUEAE AR 70 MPa
IEHARLLE 70 MPa IVESs A AR 2]
1.4 ASFULEZEIAK

(E SR TR 1 I FH i, &0 R FH Tl L & B
AN BESRAL GE Tl AR A, 22 DL SRR L i
B0y )y XA S A, | e fRL AR LA R HL At A 8 4R
R AR

1) ZRRH I 42 Sk, H AT AR F b 3fe T 42
T ARATAL T 55 3, R0k v i 3fe P 435 K i) M
ST A SRR A B, S B X, S Bl
FHAREAR s v B3R F B R ke Je e b LA Je 7 F

4

F CAMAL , AT ORE R b e F 42 1 5 4 T AR
AT I AR U R A S B T
PREA i | A JR 2 W PR T SV r e T 4
I JLAFR BT A B, 3 AR R Tt 78 ] 4 4
AR AT A A T RORE RN e il kg b
PRI S URME R R AR 7 YRR I & A 1B 8 A0 T T
Wi AR R I SRR B R 4 B B R
WA SR A2

R 2020 4R, FoE C 204 SR RL I R
7 729 WY (5 AERIT 1/4(hE KR AR EUR R
W RR WA 2 P ) o J AR R T Ik 0o % A4
BHAIRZ O ERPF I B A Jay , 3 S 7l
JEE , B2 %R T — R R A OB
DAL RB IR 7 ol At 52 0 PR R ey 3k

40 000

35000
30000

w [ R
= PERRAE
= ERRUTRAE

34218

25212

g 2000
g 20000 -
15000 |
10000 |
5000 |

0
20154 2016%F 20174 20184 20194 20204F

M2 wEALHKABHERAFHRE
Fig.2 Number of hydrogen fuel cell vehicles in China
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