
The economics of hydrogen storage

Are hydrogen energy storage systems economically viable?

Xu et al.  also studied the economic viability of hydrogen energy storage systems, but their research primarily

focused on optimizing system configuration algorithms.

 

How can hydrogen be stored?

Hydrogen can be stored in a variety of physical and chemical methods. Each storage technique has its own

advantages and disadvantages. It is the subject of this study to review the hydrogen storage strategies and to

survey the recent developments in the field. 1. Introduction

 

Why is hydrogen storage and transportation important?

Hydrogen storage and transportation are critical to achieve clean and efficient utilization of hydrogen energy.

Here,we focus on the distribution of hydrogen from the hydrogen production plant to the terminal hydrogen

refueling station.

 

How does 1-to-n hydrogen storage and transportation reduce the economic cost?

Then the economic analysis under 1-to-N hydrogen storage and transportation scenario is conducted to

decrease the economic cost. At 25 km, 1-to-N GH transport can reduce the cost by up to 26.2% (300 kg H 2

/day) and 1-to-N LH transport can reduce the cost by up to 69.5% (3000 kg H 2 /day).

 

What is a hydrogen economy?

The transition from fossil fuel economy to hydrogen technologiesis referred to as "hydrogen economy" and

this term was first used by John Bockris in a paper entitled "The Hydrogen Economy: An Ultimate

Economy?" along with John Ap-pleby in 1972 (Infinite Energy Magazine,2013).

 

Does the unit cost of hydrogen storage and transportation vary with distance?

Unit cost of four hydrogen storage and transportation modes varies with distanceunder the point-to-point

hydrogen storage and transportation scenario. Fig. 2 shows the variation of the unit hydrogen storage and

transportation cost with the daily demand of hydrogen under different transportation distance.
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Unlike other energy storage methods such as batteries or pumped storage, hydrogen doesn''t experience

storage degradation as seen in batteries. Additionally, it has the capacity to store larger quantities of energy,

constrained mainly by the size of the facility, and maintain this storage for extended periods [ 11 ].

However, the storage and transportation of hydrogen at large scales pose challenges to the existing energy

infrastructures, both regarding technological and economic aspects. To facilitate the distribution of renewable

energy, a set of candidate hydrogen transportation infrastructures using methanol and ammonia as hydrogen
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carriers were proposed.

Hydrogen is widely acknowledged as a critical energy source for a sustainable future, and considerable efforts

have been made worldwide to prioritize hydrogen energy research, development, and innovation activities in

practically every industrialized and rapidly expanding country''s energy supply (Larsson, 2018).The extant

literature discloses that three ...

The low volumetric energy density of hydrogen is certainly a great hurdle in the economic and efficient

storage of hydrogen and ultimately in the success of the hydrogen economy. In a developed hydrogen

economy, hydrogen is expected to be used both for the stationary as well as for the on-board purposes.

Hydrogen storage for a stationary ...

Considering the mismatch between the renewable source availability and energy demand, energy storage is

increasingly vital for achieving a net-zero future. The daily/seasonal disparities produce a surplus of energy ...

The Hydrogen Geological Storage Model (H2GSM) provides a comprehensive representation of the physical

infrastructure, hydrogen distribution, and expenses associated with a large-scale H 2 storage facility, from the

point of entry to the point of exit [107]. HyUnder also offers a comprehensive methodology for UHS

economic evaluation.

The above analysis shows that the cost of hydrogen storage contributes the most to the LCOE of hydrogen

energy storage microgrid systems. Low-cost hydrogen storage ...

The economic scheduling of energy storage and storage, ... energy storage, hydrogen production and other

consumption modes [40], without optimizing their combinations and analyzing the impact on photovoltaic

enterprises'' revenues. From the perspective of photovoltaic power plants, to achieve greater revenue, a method

that can analyze optimal ...

A survey of the economics of hydrogen production, storage, transport, and end-use technologies has been

completed. More than 100 publications concerning the economics of current and near-term hydrogen

technologies were surveyed. Technologies more than 20 years from commercialization were not considered.

Table 1: Technologies Included in the Survey

Hydrogen storage is crucial to developing secure renewable energy systems to meet the European Union''s

2050 carbon neutrality objectives. However, a knowledge gap exists concerning the site-specific performance

and economic viability of utilizing underground gas storage (UGS) sites for hydrogen storage in Europe.

Under the background of the power system profoundly reforming, hydrogen energy from renewable energy, as

an important carrier for constructing a clean, low-carbon, safe and efficient energy system, is a necessary way

to ...
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Hydrogen production from offshore wind power is one of the ways to solve the problem of consumption.

Through the comparative analysis of electrolytic, hydrogen storage and transportation technology suitable for

offshore wind, taking an offshore wind farm in eastern Guangdong province of China as an example,

according to four cases of high-voltage AC ...

The Hydrogen Economic Evaluation Program (HEEP) software is used for comparing hydrogen production

using different technologies. ... One option for hydrogen storage is to compress hydrogen to higher pressures

to facilitate storage and transportation. Currently, hydrogen can be stored as a compressed gas in cylinders at

pressures as high as 700 ...

As the European Commission approved green hydrogen as a clean fuel, the interest in investments and

dedicated action plans related to its production and storage has ...

According to the specific requirements of railway engineering, a techno-economic comparison for onboard

hydrogen storage technologies is conducted to discuss their feasibility and potentials for hydrogen-powered ...

Storing hydrogen in large quantities will be one of the most significant challenges for a future hydrogen

economy. Low cost, large-scale options like salt caverns are ...

Obtaining low-cost hydrogen storage technology is the main means of reducing the economic viability of

hydrogen storage systems in the future. Therefore, compared with high-pressure gaseous hydrogen storage,

low-cost hydrogen carriers such as NH 3 can achieve better cost-effectiveness because of its low storage cost.

3.

Experiences for injection of pure hydrogen in underground porous formations are limited. However, there

have been some projects formerly executed for town gas storage (a mixture of hydrogen, carbon monoxide and

methane) in aquifers in Germany [11], France [12], Czech Republic [13, 14] and Poland [15].Currently, all of

them are closed or converted to UGS ...

The long-term storage requirements of renewable energy integration can be fulfilled with hydrogen. Hydrogen

storage can be facilitated by the storage of pure hydrogen or ...

A hydrogen economy will require plentiful and reliable storage. Eight major technologies exist to meet the full

spectrum of needs - from small to massive, daily to seasonal. Storing hydrogen can be cheap for those regions

blessed ...

An economic-driven green-hydrogen analysis study conducted by Gandhi et al. estimated the cost of hydrogen

in three scenarios based on PV and EZ capital costs. For the high scenario, they estimated LCOH in the range

of 2.15-5.88 $/kg, the mid-scenario estimated LCOH to be between 1.47 $/kg and 4.46 $/kg, and the low

scenario estimated LCOH in ...
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Storing green hydrogen instead of grey hydrogen in compressed gaseous form is found to be the most

economical option when considering long-term technology costs. Con ...

The term &quot;hydrogen storage technologies&quot; refers to a broad range of techniques and strategies

intended to safely and effectively accumulate hydrogen, allowing for its employment in many sectors and

applications. ... For example, a $50 carbon price per ton of CO2 might significantly increase hydrogen''s

economic appeal. Support from the ...

Niermann et al. [12] also performed techno-economic analysis of the process chain (from hydrogen generation

to conversion using fuel cell) by considering different LOHCs for hydrogen storage and comparing them with

densified storage, mainly compressed gaseous storage, above and underground. The results indicate that

methanol is the cheapest ...

Other hydrogen carriers, such as liquid organic hydrogen carriers or ammonia, are not included, as researched

by Niermann et al. [78] and Hurskainen and Ihonen [79]. Blue hydrogen production also considers all

associated costs and emissions of hydrogen capture, transport, and storage or use.

The hydrogen economy is rapidly becoming a vital component of global efforts to transition to cleaner and

more sustainable energy systems. This paper examines the technological innovations driving the production,

storage, distribution, and use of renewable hydrogen, highlighting its potential to significantly reduce carbon

emissions in key sectors such ...

The economic benefits of using hydrogen as an energy source are significant and could play an important role

in shaping our energy future. ... Hydrogen storage method Capital cost Operating cost Total cost Compressed

gas storage Relatively low Low Relatively low Liquid hydrogen storage Relatively high High Relatively high

Solid-state storage ...

Grey hydrogen can be converted into blue hydrogen by coupling it with carbon capture and storage (CCS) so

that the hydrogen production process via this method becomes carbon neutral. Green hydrogen is produced

using a renewable energy source to power the water electrolysis process resulting in a zero-carbon process [7].

Recently, other hydrogen ...

Economical hydrogen storage and transportation contribute to hydrogen energy utilization. In this paper, for

economically distributing hydrogen from the hydrogen plant to the terminal hydrogen refueling station,

considering the daily hydrogen demand and transportation distance, firstly a comprehensive techno-economic

analysis of the point-to-point hydrogen ...

This study addresses this gap and develops a comprehensive system-level techno-economic review of green

hydrogen production, enabling a holistic assessment at the power plant level. ... Solar PV with AK

Electrolyzer and Compressed Hydrogen Storage is suitable for residential, mobility, and power generation

applications. This configuration is ...
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Electrochemical energy storage is mainly used to mitigate fluctuations in wind power. However, their

restricted lifespan, potential environmental risks, and safety concerns render them an unfavorable option []

thors have increasingly focused on implementing hydrogen storage as a solution to the inconsistent energy

output of wind turbines because of ...
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