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Abstract: [Objective] The United States and Europe pioneered the construction of pure hydrogen pipelines, and currently possess pure
hydrogen pipelines totaling 2,600 km and 1,770 km, respectively. Europe has recently planned an extensive pure hydrogen pipeline network
exceeding 30,000 km, gaining valuable experience in the process. China can draw on these advanced practices to inform its planning and
construction of pure hydrogen pipeline networks as part of its new energy system development. [Methods] Through systematic analysis of
the routes, technical parameters, and construction plans of pure hydrogen pipelines in Europe, key planning characteristics and advanced
practices were identified. A comparative analysis of the current status of pure hydrogen pipeline construction and planning in China was also
conducted, yielding recommendations for the development of pure hydrogen pipelines in China. [Results] The planning of the pure hydrogen
pipeline network in Europe exhibits three key characteristics: (1) Pipeline companies collaboratively develop a regional network through
joint organizational structures or projects, fostering strong connectivity, flexibility and coordination. (2) The maximum design pressure of the
pipeline reaches 10 MPa, the maximum pipe diameter 1,200 mm, and the maximum design transport capacity 200X 10* t/a, driving
advancements toward larger diameters, higher pressures and increased transport capacities. (3) The planning relies significantly on existing
natural gas pipeline infrastructure, with over 50% of the network transformed from existing pipelines. Additionally, new pipelines are often

planned alongside existing routes, reducing construction costs and improving the efficiency of asset and land resource utilization.
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[Conclusion] Based on the advanced experience in pure hydrogen pipeline network planning in Europe, three recommendations are offered

for the planning and construction of pure hydrogen pipelines in China: (1) Enhance top-level planning of the pure hydrogen pipeline network

at the national level to ensure coordinated efforts across the country, minimizing redundant construction and optimizing asset and resource

utilization. (2) Conduct research on supporting technologies for repurposing oil and gas pipelines for hydrogen transport, establishing

necessary technical and standard systems. (3) Evaluate the feasibility of repurposing pipelines for hydrogen transport during the design phase

of new natural gas pipelines. (3 Tables, 44 References)

Key words: Europe, pure hydrogen pipeline network, planning and construction, repurposing natural gas pipelines for hydrogen transport

A B8 — P RIE E L SRR Mz R
REEUR . AR T A RE 2 01 2 AT, A ERE R
TH #R EfEPUE G K, B A 202345 12 B, O i@
i 1400 NI H, BHEHE L 5700X10° £ 56, FWiit 2
2030 FEGAHMMET=HEIL 4 500X 10° t/a. Hr, BX
I E $E Jm 2k 67, 18] 540 4N, itk 2] 2030 4
SAGIRBRE S REATIA 1 390X 10° t/a, & M AN
N—FhE R & BRI T 3, 7R ARG N E
T 52 ) FE A IO R R A . W 3 R
Tt b R AR T A% I X,
7 1939 S B T 4K 208 km., 42 254 mm. [E 1
2 MPa. ¥ & 9 000 kg/h FUE A& EY. H AT, &kl
SUE I A A 5000 km™, SEE 2 2600 km, KK
MZ1A 1770 km. 3% FE Air liquid 2 & 8 % 14 K
402 km ¥ Bl — LU I 208 38 D9 B H AT B K
ai ST . S5 1 A S AR IEAF SR T
% 5y Wr 22 A8 M L IR AR JE S, B8 G B v e U
W BELFEZY) 965 km, T4 R 150X 10° m'/h, & Kig
1777 6 MPa, J2& H AT &R K AR A Y, A
E A AU T D R, BB GRS, MY e B A
AETERIAA R, A S VA EE B BAEY) 400 km,
PWATEAG, T E H AT R B B A
1E%) 3000 km. ZEEEE PR KR, BT ENAL S
EIERR S, B ENRA, RREH T H e
TR AR R 1) T R A VT R . ALk, R o A K
Hh (] 55 I A0 S PRI 1 1 5 I, A e
DA vy v ] i 0 D R 2 1 KT

1 BRPH2E S DRI B LAY o

1.1 BOMASEMAR L
5o [ 280, RS AE P 59 30 A7 1R 25 A4

5 yqcy.paperonce.org

Arinf R, Hap A= An T AR 32 1. REEL &
Jb RS T A AR YR XY, 9 P S e A v
[ 2 KR S R P i i X e A i AR 72 Ak, R I
2 At X 3 VAR, Tiih 3 2030 FERGNEAR T
RFGFIEF] 3000X10* t/a, 2050 FEKEHERL 1 X 10° t/a,
) 10% ~15% T EHE O, Ak, BRI K A6 % w4l
SUEE TR B, FEE L B R 3[R 2 L T
RIFE AL AR5 R 2 8] 2 e e S RE ( SoutH, D ZE R, 4K
3300 km; PHHES | A% 2 0% B AR 3L [ A e 4
3 AN K s B 4 UV I, T 2030 R4 5 2020 4R
1 FEEAR RERMAESA ETEMNBE, tF8T
2030 4 E T 30 000 km FILEEE M, LIRS
WRHRIX | Ph g MR X L AGifgth X JRRR S 3 2 fiE b X
IRBR 5 AR B WCHB X {8 [ (X 6 57 2 s, 3] 2023 4F
Ji, OF 24 AR R E KRR 5 B B
S 33 A E RS Y,
111 AtdE 5 d B X

Jb kL5 e W X A Al S0 9 B AR R K = KR R
) H R ik 2 4, DL SoutH, 2E BRI H N A4, d& 8 1
e WA E T M Murfeld 22 1645, 60% 40
SEE TR A BB SUE E ik, 18 360 km A0S TE
S5 B8 AT 0%, AR T X B B T R
it P PR FH

SoutH, 7E BRI H HH & KF| Snam. 2 [E Bayernets.
B F] TAG(Trans Austria Gasleitung). J5[E GCA(Gas
Connect Austria)ixX 4 ZX A w] L&k, ERILIE. &
KA Bt ) 55 4 ], g R e 38 A 7 AR A 2
ik 2= BRI H . SoutH, 7E JERI H Hh & KR 4 3 T
EM. TAG E1E 24l A I H. WAG(West Austria
Gas Pipeline)+PW (Penta-West Pipeline) 4l & & 18 . &2
%A HyPipe 4 & & & 41 %, 41+ 3300 km, ## it
70% 41 S8 T8 B R AR AU T8 SO R, T A




BUEE, A WAL U I R B oxe o [ S T AR 2 0 7

Sl

Frontier & Overview | Bl & 543k

400X 10" t/a, C\itf ik Wk 9 5 fit At (REPowerEU) J5
ZHE T H AR 40% " KR A T M SN T
7E &, BUE MOKFIEE N, JF 5 B A B A U
MIE. BRFAEEFEMEE DHFE-JLETE M.
RETEM. HETEM. 2 BESHH. fE g4
ESZ[“’] Horb 2R BARZ) 2300 km, 29 75% I RRS

T8 B T R, BEHH R 400 X 107 ta, A B EE T
a-%zs MW,

#®1 BAAGSEFEMRGSHE

Table 1 Parameters of pure hydrogen backbone
systems in Italy
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Table 3 Construction and planning status of typical pure hydrogen pipelines in China
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