Hydrogen storage costs and profits

SOLAR ¢ro.

Hydrogen Storage Cost Analysis Cassidy Houchins Brian D. James Y aset Acevedo 7 June 2021 Project ID:
ST100 Award No. DE-EE0007601 DOE Hydrogen Program 2021 Annual Merit Review and Peer Evaluation
Meeting This presentation does not contain any proprietary,

The levelised cost of hydrogen LCOH, given as a cost per energy unit of hydrogen generated (& #163;/MWh
H 2 HHV) or as a cost per mass unit of produced hydrogen (&#163;/kg), is the discounted lifetime cost of
constructing and running a facility of hydrogen production. It includes all pertinent expenses incurred during
the lifespan of system, such as...

The Global Energy Perspective 2023 models the outlook for demand and supply of energy commaodities across
a 1.5&#176;C pathway, aligned with the Paris Agreement, and four bottom-up energy transition scenarios.
These energy transition scenarios examine outcomes ranging from warming of 1.6&#176;C to 2.9&#176;C by
2100 (scenario descriptions outlined below in ...

Global energy consumption is expected to reach 911 BTU by the end of 2050 as a result of rapid urbanization
and industrialization. Hydrogen is increasingly recognized as a clean and reliable energy vector for
decarbonization and defossilization across various sectors. Projections indicate a significant rise in global
demand for hydrogen, underscoring the need for ...

Hydrogen Storage Cost Analysis, Preliminary Results Brian D. James Strategic Analysis, Inc. 15 May 2012 .
.. (G& A, scrap, R& D, profit) o Non-recurring RD& E costs o Warranty o Advertising o Taxes . Profit
One-Time Costs General Expenses . Fixed Costs 0 Equipment depreciation o Tooling amortization o Utilities

The costs applied were USD28.67/kg for carbon fiber, USD7.09/kg for resin, and USD1.77/kg for liners. The
calculated costs of hydrogen storage tanks per kg of hydrogen were USD532.8-666/kg H 2 for 700 bar and
USD399.6-532.8/kg H 2 for 350 bar, showing a cost reduction of approximately 50% compared with the 2010
analysis. The BOP cost was ...

From Table 7 it can be seen that the storage of hydrogen in metal hydrides allows for high-density hydrogen
storage greater than densities achievable than both compressed gas hydrogen storage and liquid hydrogen
(liquid hydrogen density at normal boiling point = 71.0 kg/m 3). However, this does not take into account how
tank weight affectsthe ...

0 To provide relative hydrogen transport and storage costs for comparison to alternative energy vectors. o To

inform assumptions and inputs into energy system modelling to analyse strategic energy decisions. o To
inform impact assessments and monitoring and evaluation of future hydrogen projects.
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In the medium to long term, centralised fossil fuel-based production of hydrogen, with the capture and storage
of CO2, could be the technology of choice. However, the capture and storage of CO2 is not yet technically and
commercially proven. Further R& D on the processes of absorption and separation are required.

and the cost of the hydrogen dispensed. The storage options considered are line -packing (increased hydrogen
density and pressure) in pipelines, underground storage in salt caverns, liquid storage (LH2 ) and
high-pressure gaseous storage (CH2 ) in tanks. We find that ¢ ost varies both by technology and how

For specific storage costs, the input values range from EUR10/kg of hydrogen storage capacity, which is
similar to specific costs for underground geological storage, to EUR500/kg which is similar to specific costs
for storage in aboveground compressed hydrogen tanks [26, 36]. The range for storage size begins at the mass
required to meet 2 days ...

The HSCN proposed in this paper consists of six main cost/profit components: costs are mainly related to the
hydrogen production plant, hydrogen storage, hydrogen transportation and water supply; and profits are
related to carbon tax savings and products selling (oxygen and liquid H2). ... Hydrogen storage cost. Hydrogen
can be stored either in ...

However, the hydrogen cost will strictly depend on the hydrogen retail price and utility costs and is not
controllable by the final user (although ... (450 kg) up to 350 bar into the on-site storage units. The hydrogen
trailer which is delivered to the HRS twice aweek islater used as integrated storage, with a capacity up to 900
kg at 350 bar ...

Reductions in the key cost drivers may bring hydrogen storage system costs closer to this DOE target. In
general, tank costs are the largest component of system cost, responsible for at least 30 percent of total system
cost, in al but two of the 12 systems. Purchased BOP cost also drives system cost, accounting for 10 to 50
percent of total ...

The costs of electrolysers and fuel cells constitute the major share of the investment expenditure. They can
cost up to EUR 1000/kW [47] and EUR 2000/kW [45].Additional costs include a compressor (EUR 40,000 for
a suitable device with compression to 350 bar) and hydrogen storage containers (EUR 20,000) [48].Since the
efficiency of the system is about ...

STRATEGIC ANALY SIS, INC. 3 Overview Project start date: 10/1/2021 Project end date: 9/30/2024 Percent
complete: ~80% of project Hydrogen (H 2) Generation by Water Electrolysis F. Capital Cost G: System
Efficiency and Electricity Cost K: Manufacturing Timeline Budget Barriers Partners Nationa Renewable
Energy Laboratory (NREL) Idaho National Laboratory (INL)

Therefore, how to obtain low-cost electricity for hydrogen production is Problem 1. In the

wind-hydrogen-storage combined system, the output of wind is mainly affected by the natural environment,
and it isimpossible to accurately forecast its future output. ... The NHBG model can allocate the profit of the
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wind-hydrogen-storage combined system ...

Hydrogen has the highest energy content per unit mass (120 MJkg H 2), but its volumetric energy density is
quite low owing to its extremely low density at ordinary temperature and pressure conditions.At standard
atmospheric pressure and 25 &#176;C, under ideal gas conditions, the density of hydrogen is only 0.0824
kg/m 3 where the air density under the same conditions....

2020 DOE Hydrogen and Fuel Cells Program Review Hydrogen Storage Cost Analysis (ST100) Cassidy
Houchins (Pl) Brian D. James Strategic Analysis Inc. 31 May 2020 This presentation contains no proprietary,
confidential, or otherwise restricted information.

Hydrogen presents distinct advantages as a cost-effective storage solution, while BESS is poised to combine
forces with hydrogen, anticipating a decline in future technology expenses [17, 18]. When we consider the
potential sales revenue that could have been generated solely in the year 2020 by storing curtailed power in
hydrogen and BESS, the ...

Hydrogen Storage Cost Analysis Cassidy Houchins (PI) Jacob H. Prosser. Max Graham. Zachary Watts. Brian
D. James. June 2023. Project ID: ST235. Award No. DE-EE0009630. DOE Hydrogen Program. 2023 Annual
Merit Review and Peer Evaluation Meeting. This presentation does not contain any proprietary,

Total levelised costs of hydrogen production through PEM electrolysis EUR/kg H 2, indicative scenarios
given the most favorable CAPEX assumptions ... (& storage), and (3) sustainable hydrogen. The latter option,
hydrogen, is already a widely used raw material among some industry sub-sectors. These sub-sectors require
more minor adjustments, and ...

Technical and economic results of production costs and hydrogen storage for the different cases studies - The
wind electricity penetration for the 30EUR/MWh case is 37%. Cases COH (EUR/KQ) ... Annua cost and
profits for each system with hydrogen sold at EUR 6.5/kg. Case COH (EUR/kg) Annualized costs (MEUR)
Y early profit (MEUR) Grid only: 5.16 ...

In the former case, the hydrogen is stored by atering its physical state, namely increasing the pressure
(compressed gaseous hydrogen storage, CGH 2) or decreasing the temperature below its evaporation
temperature (liquid hydrogen storage, LH 2) or using both methods (cryo-compressed hydrogen storage, CcH
2). In the case of material-based ...

process-based system costs for a variety of hydrogen storage systems. These values can help inform future
technical targets for System Storage Cost. o System Storage Cost: to be determined FY 2012
Accomplishments o Prepared a cost model and completed a preliminary cost analysis of onboard compressed
hydrogen storage pressure vessels.

process-based system costs for a variety of hydrogen storage systems. These values can inform future

Page 3/4



Hydrogen storage costs and profits

-
-

-
‘:f:;- SOLAR :ro.

ot

technical targets for system storage cost. 0 System Storage Cost: &It;$12/kWh net (2017 target) FY 2014
Accomplishments o Validated the Strategic Analysis Inc. hydrogen pressure vessel DFMA&#174; cost model
by using it to model a

The most widely deployed type of storage for electrical energy is pumped hydro storage. Their costs,
revenues, and profits, related to full-load hours per year are illustrated in Figure 5, ... Reasonable hydrogen
costs of about 12 cents’kWh might be achieved at 5000 full-load hours per year and higher.

Calculating H2 capital costs Capital investments in both surfaceand subsurface infrastructure arenecessaryto
storehydrogenin a UGSfacility.12,30 Surfaceinfrastructure includes equipment such as compressors, whereas
subsurface infrastructure includes wells.31 A portion of the capital costs associated with subsurface hydrogen
storage is attributed to working gas ...

However, this approach is not always economical, because the thermal energy supplied by hydrogen can cost
about 11 to 15 times more than the equivalent amount delivered by natural gas. ... Recovering Hydrogen -- and
Profits -- from Hydrogen-Rich Offgas. As demand for industrial-grade hydrogen increases, more facilities are
recovering H2 from ...

FY 2018 Annual Progress Report 1 DOE Hydrogen and Fuel Cells Program . Hydrogen Storage Cost Analysis
. Overal Objectives o Identify and/or update the configuration and performance of a variety of hydrogen

storage systems for both vehicular and stationary applications. o Conduct rigorous cost estimates of multiple
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