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SOLAR RESOURCE MAP Y
GLOBAL HORIZONTAL IRRADIATION @) woroemksrowe  “ESMAP
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Long-term average of global horigontal irradiation (GHI)

Daily totals: 22 26 3.0 3.4 38 4.2 4.6 5.0 5.4 5.8 6.2 6.6 70 74
= KkWh/m*
Yearly totals: 803 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410 2556 2702
Tt ap is published by the World Bank Group, funded by ESMAP, and prepared by Solargis. For mare information and terms of use, please visit http://globalsolaratlas.info
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Table 1. Parameters of hydrogen import process except for hydrogen production process from IEA™

Process Parameter Units Hydrogen shipping carrier
LH; LOHC NH;
Installed capacity ktyp/yr or kty/yr or ktyya/yr 260 4.200 2,800
Plant CAPEX USD million 1,400 230 2,240
Annual OPEX % of CAPEX 4% 4% 1.5%
Electricity use kWh/kgH. 6.1 1.5 48
Hydrogen conversion*
Natural gas use kWh/kgH, - 02 -
Start-up toluene kt - 260 -
Toluene cost USD/tyy - 400 -
Toluene markup [ - 100 -
Capacity/tank tH: 3,190 51,750 34,100
CAPEX/tank USD million 290 42 68
Annual OPEX % of CAPEX 4% 4% 4%
Export terminal
Electricity use kWh/kgH, 0.61 0.01 0.005
Boil off rate Yo/day 0.1% - -
Flash rate 0.1% - -
Capacity/ship tH: 11,000 110,000 53,000
CAPEX/ship USD million 412 76 85
Ship speed knvh 30 30 30
Shipping Annual OPEX % of CAPEX 4 4 4
Fuel use MI/km 1,487 3,300 2,500
Boil off rate Yolday 0.2% - -
Flash rate % 1.3% - -
Capacity/tank tH; 3,550 61,600 56,700
i CAPEX/tank USD million 320 35 97
Import terminal —
Electricity use kWh/kgH2 0.2 0.01 0.02
Boli off rate Yo/day 0.1 - -
Capacity Ktio/yr or Ktxya/yr - 4.200 1,500
Capacity CAPEX USD million - 670 460
Annual OPEX % of CAPEX - 4% 4%
i Heat required kWh/kgH, - 136 9.7
Hydrogen extraction
Plant power kWh/kgH; - 04 -
H; purificaition (PSA) power kWh/kgH, - 1.1 15
Hz recovery rate % - 90% 99%
PSA H, recovery rate Y% - 98% 85%

*Green ammonia synthesis (hydrogen conversion) parameters are derived from green ammonia synthesis parameters and green
hydrogen production parameters with water electrolysis provided by the IEA.
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The First International
Hydrogen Supply ChainIs a
Big Deal

It brings the world one step closer to a hydrogen society.

BY CAROLINE DELBERT PUBLISHED: APR 29, 2020 11:35 AM EDT

[l SAVE ARTICLE

e Insiders in Brunei and Japan say they've made the first international

hydrogen supply chain.

* Japan is also involved in liquid hydrogen, but this technology

involves an organic carrier.

¢ Hydrogen is combined with a petrochemical for transport and then

dehydrogenated.

The energy industry could have a new way to get hydrogen around the
globe. A consortium of energy industry players in Japan and Brunei have
safely moved hydrogen that’s bonded with another chemical for transport

before being dehydrogenated at the destination.

Liquid organic hydrogen carriers (LOHCs) take an important place in this
kind of hydrogen shipping. That’s because turning hydrogen directly to
liquid—best known as “the signature fuel of the American space

program”—requires near-absolute-zero temperatures and extraordinary
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LCA(Life Cycle Assessment)=
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