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Examples of transport value chains

CH2 MeOH
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Packaging modes

Á CGH2

Á LH2

Á LOHC (DBT)

Á MeOH (DAC)

Á NH3

Á SNG*

ü Including combination of several transport/distribution modes.

ü Each pathway is taken to be as close as possible to carbon neutrality and as much electrified as possible.

Case studies

Transport modes

Á Shipping Sea

Á Shipping inland

Á Pipeline 

Á Truck

Á Rail (diesel and electric)

*only for the LCA
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Methodology
Database of cost/energy for 

each step:

Definition of yearly amounts, 

distances and logistics:

Å Case A

Å Case B

Outcome: detailed assessment of each part of 

the pathway, depending on distances and 

capacities 

H2 amount to transport (t) 100,000.00

H2 amount to transport (kg) 100,000,000.00

Transport
Production 

(MJ/kg H2)

Decomposition 

(MJ/kg H2)

Max H2 storage 

per unit of 

transport (kg)

Total Storage 

weight (kg  

storage/ kg 

h2)

Weight 

carried back 

(per kg H2)

Transport energy 

demand (MJ/tkm)

Transport of 

1kg of H2 

(MJ/km)

Transport back 

empty per kg 

H2 (MJ/km)

Transport units

Energy for 

Production/ 

Decomposition (MJ)

Energy for transport 

per km (MJ/km)
100 500 1000 2000 3000 4000 5000

Truck 5.40 0.00 235 109.00 108.00 1.00 0.11 0.11 425,532 540,000,000 9,234,044,400,000 923,404,980,000,000####################################################################################

Train electric 5.40 0.00 14,500 109.00 108.00 0.11 0.01 0.01 6,897 540,000,000 16,463,139,000 1,646,853,900,000####################################49389957000000.065853096000000.082316235000000.0

Train diesel 5.40 0.00 14,500 109.00 108.00 0.30 0.03 0.03 6,897 540,000,000 44,899,470,000 4,490,487,000,000####################################################################################

Inland shipping 5.40 0.00 78,454 109.00 108.00 0.25 0.03 0.03 1,275 540,000,000 6,916,875,000 692,227,500,000####################################20751165000000.027668040000000.034584915000000.0

Truck 6.66 0.00 806 24.86 23.86 1.00 0.02 0.02 124,070 666,000,000 604,460,333,333 60,446,699,333,333####################################################################################

Train electric 6.66 0.00 50,000 24.86 23.86 0.11 0.00 0.00 2,000 666,000,000 1,071,824,561 107,848,456,140##################### 2144315122807.0 3216139684210.5 4287964245614.0 5359788807017.5

Train diesel 6.66 0.00 50,000 24.86 23.86 0.30 0.01 0.01 2,000 666,000,000 2,923,157,895 292,981,789,474##################### 5846981789473.7 8770139684210.511693297578947.414616455473684.2

Inland shipping 6.66 0.00 87,451 24.86 23.86 0.25 0.01 0.01 1,144 666,000,000 1,393,371,930 140,003,192,982##################### 2787409859649.1 4180781789473.7 5574153719298.2 6967525649122.8

Sea 6.66 0.00 400,212 83.35 82.35 0.10 0.09 0.09 250 666,000,000 4,459,382,353 446,604,235,294##################### 8919430705882.413378813058823.517838195411764.722297577764705.9

Truck 9.65 0.00 1,058 29.52 28.52 1.00 0.03 0.03 94,518 965,000,000 548,598,225,000 54,860,787,500,000####################################################################################

Train electric 9.65 0.00 65,000 29.52 28.52 0.11 0.00 0.00 1,539 965,000,000 982,587,375 99,223,737,500##################### 1966139750000.0 2948727125000.0 3931314500000.0 4913901875000.0

Train diesel 9.65 0.00 65,000 29.52 28.52 0.30 0.01 0.01 1,539 965,000,000 2,679,783,750 268,943,375,000##################### 5360532500000.0 8040316250000.010720100000000.013399883750000.0

Inland shipping 9.65 0.00 183,668 29.52 28.52 0.25 0.01 0.01 545 965,000,000 790,817,708 80,046,770,833##################### 1582600416666.7 2373418125000.0 3164235833333.3 3955053541666.7

Truck 53.60 0.00 3,000 7.66 6.66 1.00 0.01 0.01 33,334 5,360,400,000 47,730,684,324 4,778,428,832,432####################################################################################

Train electric 53.60 0.00 200,140 7.74 6.74 0.11 0.00 0.00 500 5,360,400,000 79,674,863 13,327,886,339##################### 164710126776.0 244384990163.9 324059853551.9 403734716939.9

Train diesel 53.60 0.00 200,140 7.74 6.74 0.30 0.00 0.00 500 5,360,400,000 217,295,082 27,089,908,197##################### 439950563934.4 657245645901.6 874540727868.9 1091835809836.1

Inland shipping 53.60 0.00 232,035 2.56 1.56 0.25 0.00 0.00 431 5,360,400,000 44,344,765 9,794,876,534##################### 94049930685.9 138394696028.9 182739461371.8 227084226714.8

Sea (spherical) 53.60 0.00 9,800,000 3.55 2.55 0.08 0.00 0.00 11 5,360,400,000 3,937,768 5,754,176,842##################### 13235936842.1 17173705263.2 21111473684.2 25049242105.3

Sea (LNG) 53.60 0.00 15,500,000 1.29 0.29 0.08 0.00 0.00 7 5,360,400,000 908,941 5,451,294,109##################### 7178282181.8 8087223272.7 8996164363.6 9905105454.5

Truck 27.05 0.00 3,000 7.66 6.66 1.00 0.01 0.01 33,334 2,705,400,000 47,730,684,324 4,775,773,832,432####################################################################################

Train electric 27.05 0.00 211,000 7.74 6.74 0.11 0.00 0.00 474 2,705,400,000 75,531,770 10,258,577,049##################### 153768940983.6 229300711475.4 304832481967.2 380364252459.0

Train diesel 27.05 0.00 211,000 7.74 6.74 0.30 0.00 0.00 474 2,705,400,000 205,995,738 23,304,973,770##################### 414696875409.8 620692613114.8 826688350819.7 1032684088524.6

Inland shipping 27.05 0.00 232,035 2.56 1.56 0.25 0.00 0.00 431 2,705,400,000 44,344,765 7,139,876,534##################### 91394930685.9 135739696028.9 180084461371.8 224429226714.8

Sea (spherical) 27.05 0.00 9,800,000 3.55 2.55 0.08 0.00 0.00 11 2,705,400,000 3,937,768 3,099,176,842##################### 10580936842.1 14518705263.2 18456473684.2 22394242105.3

Sea (LNG) 27.05 0.00 15,500,000 1.29 0.29 0.08 0.00 0.00 7 2,705,400,000 908,941 2,796,294,109##################### 4523282181.8 5432223272.7 6341164363.6 7250105454.5
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Sources: literature, studies, public project deliverables, 

company websites, experts

Assessment: bottom-up calculations for each 

element/step
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If waste heat cannot be used, the carrier, or hydrogen are used as a heat source.

Basic assumptions

Basic assumptions Electricity High Electricity Low

Energy cost electricity point of production 

(packing/hydrogenation) 0.05 EUR/kWh 0.01 EUR/kWh

Energy cost electricity point of delivery 

(unpacking/dehydrogenation) 0.13 EUR/kWh 0.05 EUR/kWh

Cost of hydrogen 

(packing/hydrogenation) 3.5 EUR/kg 1.5 EUR/kg

Cost of waste heat 0.02 EUR/kWh 0.02 EUR/kWh

Utilisation 333 days 333 days

Discount rate 5% 5%
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Basic assumptions: 

Hydrogen demand: 1.000.000 t/a - > e.g.: Size of steel plant ï15 Mt/a of steel. 

Transport options:

Á Pipeline directly to plant 2500 km

Á Sea shipping 2500 km 

Á Sea delivery trip duration 10 (15 for LH2 and 12 LOHC) days both ways including 

loading/unloading

Case A ïhydrogen transport to industrial plant




