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Abstract Pipeline is an effective way to convey large-volumn hydrogen for long distance. However, due to high investment and
operating costs, it is not easy to transport hydrogen by pipelines. At this stage, a techno-economic model can carry out pre-feasibility
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and feasibility assessment on each stage of the pipeline, and describe the technical content and characteristics of the pipeline. For
hydrogen pipeline, the existing domestic and foreign research on hydrogen pipeline generally regards the hydrogen pipeline as a
transportation mode of the transportation link in the hydrogen supply chain process for macro supply chain system optimization,
but cannot reflect the detailed technical characteristics and market changes of the pipeline. This has led to significant changes in the
cost of hydrogen pipelines. Aming at this issue, this paper combines with the technical characteristics of existing pipelines and cost
analysis method to develop a technical-economic model, analyzes the relationship between the main composition cost of hydrogen
pipeline, the levelized cost of hydrogen pipeline and the transportation scale, and uses the levelized cost of hydrogen as the analysis
index to compare the transportation mode of hydrogen pipeline with that of long-pipe trailer, natural gas hydrogen blending pipeline
and liquid hydrogen tank car. Finally, the investment and construction cost range and levelized cost range of domestic hydrogen
pipeline will be obtained. In addition, this paper proposes the main ways to reduce the transportation cost of hydrogen pipeline,
mainly including increasing the scale of hydrogen transportation, reforming the existing oil and gas pipeline and optimizing the
transportation mode layout including hydrogen pipeline. The research results show that: (D When the design throughput is the
demand in 2040, the operation result of the hydrogen pipeline is to select the DNS00 hydrogen pipeline for transportation, and the
pressure of the stations along the line meets the requirements and the flow rate of the pipeline is within the safe range. (2 Given the
design capacity, the total construction investment range is 9.66x10%~35.43x10° CNY for 150~155 km pipelines. (3 The levelized
transportation cost of hydrogen pipeline increases with the increase of transportation distance but is no more than 10.12 CNY/kg
when the transportation scale is constant. @) Compared with long tube trailers and liquid hydrogen tankers, the cost of hydrogen
pipeline transportation has price advantage under given transportation scale and different transportation distance, and the price range
is 2.76 ~10.12 CNY/kg. The research results can provide the basis for the cost estimation of pure hydrogen pipeline, have important
significance for the reasonable selection of hydrogen pipeline project investment and economic benefit evaluation and comparative
analysis, and provide reference for pipeline construction.
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Fig. 1 Composition diagram of technical and economic model of hydrogen pipeline project
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Table 2 Investment list and key technical parameters of hydrogen pipeline

AN 4 Fr7R Y. R IR SR - il is 7e B B R

A TRIH BARMZ AHICH A 2
2R TR - 256.35 x 10* CNY/km
B - 129.08 x 10 CN'Y/km
E%&%MH 1245 JCEE4NE 8500 CNYL
HAEBAEMIE 600 CNY/t
iiiﬁﬁw 145 iR 8500 CNY/t
LEEMIB 13500 CNY/t
1R BB SR 3PERE: MRS EM AR + S JEH 19.81 x 10° CNY/km
(EBIR7S - 75.67 x 10* CNY/km
& %Yol - 3.87 x 10* CNY/km
Eitdiy SliarSia - 1.23 x 10* CNY/km
VS - 13.76 x 10* CNY/km
+HEITTR - 20.93 x 10* CN'Y/km
it T A K AT - 5.76 x 10* CNY/km
2K AIFESR TR 2 S - 4800 CNY/m
= TR JiE 250 x 10* 7o/
— il TRE A 2830 x 10* JG/
Bl E T - 28.79 x 10* CNY/km
KA LR - 1600 x 10* CNY
PN P A R [ o AT
o 1Bz 4o W - 5%
L B 5 AV
R . 3
B AR TR - 644.09 x 10' CNY/km




Kb SV i AR 2 TF 119

MBS R AP —ERSE ST, FEBABARSEIET, IR, WS40 BRSNS iz A Ik
A 2o T AR i B U A s PR 909% LA L, 5 B B9, 3 LA o Ak 34 AN [z i 7 3 AR T
A KR Bz f i R AR i fd v, (B IREE  F

4
o =M1 M2 M3 M4 mM5 mM6 mM7
+ 35
<t
o
= 3 r
(g 25
r
W 2
Rl 15
ey
+_,'\§ 1
LE 0.5
m . . .
2022 2023 2024 2025 2030 2035 2040
FWIE

(a) BT EMES T REEE
12

= S1 S2 S3 S4 wmS5 mS6 mS7 mS8
10 |

HESHEEN0 o
@

6 L
I
@ 4T
N
B/ 2+t
115
e
= ln 1 |

2022 2023 2024 2025 2030 2035 2040
ERIE

(b) EKFRETUWEIE

B3 BEHnmBEALSSRERETESFTREMNUSEITE

Fig. 3 Statistical chart of hydrogen resources around the target market and hydrogen demand forecast of each city
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Table 3 Basic parameters of a hydrogen pipeline
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Table 4 Transportation cost table of long tube trailer
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170 285 6100 21.40 0.126
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Table 5 Transportation cost table of liquid hydrogen tanker

WAL AR /ICNY kg™ 34.29
BHA /CNY kg™ 1.40
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FRAAR (AT I H B AAR A HA9) 5 32 i S S A O
Y105 309%~40% foAv, EEJRHFTET: M5k —
SET, 2R MO b B PR, A 2 AR A
KA RSN A S 2 i B A O, s TR Y
tLSiEiiE g 2R, Ad 10%~20%, FEZFHLE
Tl TARMER S EH AR R, Yl
PR —E R, 33 TRNA—E, MaEETH
RUAS 512 HiiE 2 A G . B RAR L SRS
H BRI 4%~5%; Hoe A b7 b is i s 2 Sk

*6 ERRADNSO HMESEEETER
Table 6 Operation results of hydrogen pipeline with diameter of DN500

SEik Hik i PEvk A Wk 5 AL
wnggs oo R e e TOOE - BURRR B
i 3.0 3.0 20.0 20.0 336.6 320.3 7.1
VA pnt 2.9 2.9 19.5 19.5 320.3 199.3 7.0
Al 2.8 — 19.5 19.5 199.3 — 4.5

®7T HAEERBER

Table 7 Selection results of hydrogen pipeline in the station

WIGATE LE S x BEJS /mm

e R /10° Nm*-d™!

IRAREREIE ) /MPa. e A RRE /°C - O /m-s™

N PEREL D508 x 11.1 340.4 2.7 21 8.10
Fi IEEZ D508 x 11.1 323.94 2.7 21 7.71
) PR D323.9x7.1 123.17 2.55 19.51 7.64
BaE I .
L D323.9x7.1 123.17 2.55 19.51 7.64
. P DA406.4 x 8.8 200.78 2.53 19.50 7.90
A 4 D406.4x 8.8 10.1 2.53 19.50 5.82
* 8 HNELIIER
Table 8 Specification table of hydrogen pipeline in the station
¥ WE A B /mm JHAREE /mm  BEHIBEE /mm 9L /PSL2 15 715598 /MPa
1 508 10.54 11.1 L245N 4
2 TCEEWE 406.4 8.43 8.8 L245N 4
3 323.9 6.72 7.1 L245N 4
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Fig. 4 Relationship curve between construction investment
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and transportation distance of the hydrogen pipeline project
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Fig. 6 Relation curve between leveling cost of hydrogen

pipeline and transportation scale and pipeline length
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Fig. S Proportion diagram of investment cost for hydrogen

pipeline construction with different lengths
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(1) L2040 ) F5 K it it e, mdRE
BOR A HNE KA, BEHUT 48420 DN500 & < 1A,
TR e i B HAS 2R (e S N .

(2) HizkilEE AT 150~550 km I, /A E Y
AV AR TR 9.66 x 10°~35.43 x 10° CNY FlI
AL A B e AT 10.12 CNY /kg.

(3) 5HeimyUHt, A EBRNM%S
JEFITE 2.76~10.12 CNY/kg 2Z 0], Y& pisive] i@,
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