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Power-to-gas energy storage efficiency
comparison

Overview
This review gives a worldwide overview on Power-to-Gas projects producing hydrogen
or renewable substitute natural gas focusing projects in central Europe. It deepens
and completes the content of previous revie. ••Electrolysis and methanation costs
are estimated to fall by up to 7. CAPEX Capital expenditureCO2 Carbon dioxideH2.
Power-to-Gas (PtG) as a sector coupling and energy storing technology has been
discussed intensively in recent years with view to integrated future energy systems
architecture [, [. 2.1. Electrolysis and CO2-methanation cost development - status
quo and projectionInstallation costs for different electrolyzer and methanation
technologies were analyzed. In eac. 3.1. Cost development for electrolysis and
methanation between the years 2000 and 2050Investment costs of all five
technologies examined are ex. This analysis is restricted to electrolysis and
methanation technologies. Exponential development of the technology concerning
cost on one hand and installed capacity on the other indicate.

© 2026 Crep-Grid Power Systems S.A.S. - All rights reserved



Page 2/8

Article Content

Techno-economic optimization of microgrid operation with …

Managing multi-vector energy systems involves the intricate task of simultaneously
controlling energy supply, demand, and storage to ensure a stable, cost-effective,
and efficient energy supply, maximizing the utilization of renewable resources [, , ].
Numerous studies in the literature focus on enhancing microgrid performance and
efficiency by …

Hydrogen Energy Storage and Power-to-Gas

Opportunities for Power-to-gas • Natural Gas System o 305,000 miles of transmission
pipelines o 400 underground natural gas storage facilities o 3.9 Bcf underground
storage working gas …

Electrolyzer cell-methanation/Sabatier reactors integration for power ...

The main objective of this study is to compare and optimize two power-to-gas energy
storage systems from a thermo-economic perspective. The first system is based on a
solid oxide electrolyzer cell (SOEC) combined with a methanation reactor, and the
second is based on a polymer electrolyte membrane electrolyzer cell (PEMEC)
integrated into a Sabatier reactor.

Renewable Power-to-Gas: A technological and economic review

The Power-to-Gas (PtG) technology might contribute to tackling this issue. The PtG
process links the power grid with the gas grid by converting surplus power into a grid
compatible gas via a two-step process: H 2 production by water electrolysis and H 2
conversion with an external CO or CO 2 source to CH 4 via methanation (Fig. 1).The
resulting CH 4, …

Power-To-Gas

Since the early 2000s numerous power-to-gas projects have been started and
conducted, primarily in Europe and in North America . Power-to-gas refers to the
chemical storage of electrical energy in the form of gaseous substances such as
methane or hydrogen. Within this chapter the term “power-to-gas” is defined as the
utilization of (excess) electrical energy from …

Power to Gas Energy Storage System for Energy Self ...

P2G is an elegant innovation that transforms excess renewable electricity to create
renewable hydrogen, Syngas or bio-methane. These gases can be stored and utilised
safely and reliably to generate electricity to match the load profile which can act as a
viable energy storage component for self-sufficient microgrid development
[21,22,23,24].The excess …

Techno-economic analysis of long-duration energy storage and …
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Common electrical energy storage technologies considered in the literature and for
actual grid applications include pumped hydropower storage (PHS), compressed air
energy storage (CAES), flywheels, supercapacitors, and various types of batteries. 23,
24 TES for concentrating solar power and heat pump energy storage systems are also
being considered …

Hydrogen Energy Storage and Power-to-Gas

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy
Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy,
LLC. Hydrogen Energy Storage and Power-to-Gas . Establishing Criteria for Successful
Business Cases . USAEE/IAEE 33. rd. Annual North American Conference . Josh
Eichman, Marc Melaina

Risk hedging for gas power generation considering power-to-gas energy ...

The operation of gas power generators is in alignment with the current attention on
reducing greenhouse gases .Although the application of gas generation will facilitate
renewable energy integration during an emergency due to its fast-response
capability, the penetration of intermittent renewable energy will make the demand
more unpredictable and …

Modeling and optimization of combined heat and power with power-to-gas ...

To enhance the flexibility of CHP instead of heat storage, Power-to-gas (P2G), as a
connector between power system and natural gas system, can convert electric power
into natural gas [12, 13].Fast response in energy conversion and transmission of P2G
is helpful to enhance the flexibility of system .As the gas can be stored in the
pipeline, P2G is …

Improved Flexibility and Economics of Combined Cycles by Power to Gas

The outage duration under conventional CCPP conditions determines the type of start-
up (hot, warm, or cold start). According to that, eight scenarios are defined and
grouped to compare the reference case of conventional operation with situations that
take advantage of the power-to-gas storage system ().The time framework within
which the analysis is performed (total time of …

Bioelectrochemical systems for energy storage: A scaled-up power-to-gas ...

Bioelectrochemical systems can be used as power-to-gas technology for energy
storage. A BES prototype was long-term operated to store electric energy in the form
of biomethane. The prototype produced 4.4 L CH 4 m −2 d …

Opportunities of power-to-gas technology in different energy systems ...

Gas is a very good energy carrier for storage as it can be easily stored for a long
period of time, without losing its energy content and it has more applications than
other energy vectors. The process of hydrogen production is carried out by water
electrolysis with a conversion efficiency of RES into hydrogen ranging from 54 to
77%.

© 2026 Crep-Grid Power Systems S.A.S. - All rights reserved



Page 4/8

Renewable Energy Storage System Based on a Power-to-Gas …

Among large scale technologies for the electric energy storage, the Power-to-Gas
solution can be regarded as a long-term viable option, provided that the conversion
efficiency is improved and aligned with other more conventional storage alternatives.
... due to the expected higher efficiency values, in comparison with conventional low
...

Optimal Capacity Planning of Power to Hydrogen in Integrated ...

1 Introduction. Over the recent years, various renewable energies, such as solar
power and wind power, have seen rapid development. However, the connection of
large-scale renewable energy to the electric network has dramatically changed the
characteristics and increased the uncertainty of power flow, posing significant
challenges to system operations in …

An efficient biomass and renewable power-to-gas process …

Alternatively, the power-to-gas (PtG) process is one of the current research hotspots
since it is a potential technology to solve large-scale and long-term energy storage
problems as well as reduce CO 2 emissions. When biomass is used as feedstock,
oxygen gasification is integrated to utilize the oxygen generated by water electrolysis
[13, 14].However, …

Benchmarking and selection of Power-to-Gas utilizing electrolytic ...

The first analysis of Power-to-Gas as an energy storage system, deals with confirming
the maturity of the technology and the possible accuracy range of potential cost
calculations. This analysis also gives an assessment of potential process and project
pitfalls that may arise during the creation of a specialized Power-to-Gas energy
storage ...

Comparison of green ammonia and green hydrogen pathways in …

The global energy system transition necessitates new energy carriers with low
greenhouse gas emissions. Chemical energy storage technologies provide a viable
basis for long-term energy storage. Ammonia is a promising approach in this regard.
This study takes a closer look on the energetic potential of ammonia as energy
carrier compared to hydrogen.

Evaluating Hydrogen Storage Systems in Power Distribution

Also, the flexibility of hydrogen storage as a multi-product energy storage provides
some opportunities to make more efficient use of renewable energy resources in
different forms of energy. Overall, the findings highlighted the potential advantages
of hydrogen storage in terms of lifespan and flexibility, while also addressing the
efficiency challenges.

Comprehensive review of energy storage systems technologies, …
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In the past few decades, electricity production depended on fossil fuels due to their
reliability and efficiency .Fossil fuels have many effects on the environment and
directly affect the economy as their prices increase continuously due to their
consumption which is assumed to double in 2050 and three times by 2100 g. 1 shows
the current global …

Electricity Storage Technology Review

Grid-connected energy storage provides indirect benefits through regional load
shaping, thereby improving wholesale power pricing, increasing fossil thermal
generation and utilization, …

Renewable Energy Storage System Based on a Power-to-Gas …

Among the key requisites for a competitive energy storage system, Castillo & Gayme
identified: capacity, energy and power density, typical power size, roundtrip …

Power-to-What? – Environmental assessment of …

We therefore present a systematic environmental comparison of energy storage
systems providing different products. As potential products, we consider the
reconversion to power but also mobility, heat, fuels and chemical …

A review at the role of storage in energy systems with a focus on Power ...

The global storage requirement would represent only 2% of the global annual natural
gas production or 10% of the gas storage facilities (in energy equivalent). The more
options considered to deal with intermittent sources, the lower the storage
requirement will be. ... A review of the technologies available for energy storage and
the comparison ...

Optimal Operation of the Power-to-Gas Storage System Considering Energy ...

Hence, utilization of the storage systems such as power-to-gas (PtG) technology is
utilized as one of the effective and high-efficiency gas storage system . Using PtG
technology, the electrical energy is converted to the natural gas and stored gas is
injected to generators for energy generation in meet peak demand [ 5 ].

Power-to-What? – Environmental assessment of energy storage …

A large variety of energy storage systems are currently investigated for using surplus
power from intermittent renewable energy sources. Typically, these energy storage
systems are compared based on their Power-to-Power reconversion efficiency. Such a
comparison, however, is inappropriate for energy storage

Dynamic model of a power-to-gas system: Role of hydrogen storage …
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Bargiacchi et al. model and compare four hydrogen conversion pathways for the
production of energy carriers such as methane, methanol, ammonia, and urea based
on energy and exergy efficiency and net carbon emissions.Sabatier process for
methane production is found to be the most efficient. Methanation technologies show
the potential to further …

Optimal Operation of the Power-to-Gas Storage System …

This study presents technical and economic operation of the independent electrical
system considering power-to-gas (PtG) technology. The PtG technology has an …

Comparison of Electrical Energy Storage Options

Electrical Energy Storage Options include •Pumped Hydro (not considered here)
•Batteries •Compressed Air Energy Storage (CAES) •Hydrogen storage 3

Improved Flexibility and Economics of Combined …

The integration of a combined cycle and a power-to-gas energy storage system is
proposed in this study to increase CCPP flexibility of operation and improve economic
results under energy systems with high shares of renewable energy …

Power/thermal-to-hydrogen energy storage applied to natural-gas ...

In comparison with the system frameworks in the existing literature , , , the novelty
lies in the hybrid energy storage structure incorporated to convert excess power and
waste heat into high-grade hydrogen as energy storage, and the thermochemical
subsystem is employed in between the equipment of big temperature difference to
enhance the recovery …

Energy Conversion and Storage: The Value of Reversible

and demand for electricity in real time, energy storage in the form of batteries or
pumped hydro power is playing an increasingly important role3{6. At the same time,
hydrogen is increasingly viewed as an energy carrier with broad application potential
in decarbonized energy economies7{9. Power-to-Gas (PtG) systems that split water
molecules ...

Benchmarking and selection of Power-to-Gas utilizing electrolytic ...

In this work an Analytical Hierarchy Process is applied to compare Power-to-Gas with
other energy storage technologies in applications ranging from residential load
shifting to …

Comparison of pumped hydro, hydrogen storage and compressed air energy ...

For an economic comparison of the technologies, the average discounted electricity
generation cost, termed the “levelized electricity cost” (LEC), is calculated. When
applied to energy storage systems, it corresponds to the average discounted costs of
energy storage. According to , it may be derived by applying the net present value
method.
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Energy Efficiency: Comparison of Different Systems and …

An interesting option for electrical energy storage is power to gas (P2G, PtG)
(Gahleitner 2013). ... Tomsic M (2003) Comparison of energy efficiency strategies in
the industrial sector of Slovenia. Energy 28(5):421–440. Article Google Scholar Al-
Mofleh A, Taib S, Mujeebu MA, Salah W (2009) Analysis of sectoral energy
conservation in Malaysia

The development, frontier and prospect of Large-Scale …

Energy storage can maintain power supply during disruptions, ... This comparison is
intended to assess and analyze the scientific strength and international impact of
these countries in LUES ... Optimizing UGS operations using carbon sequestration
technology plays a critical role in enhancing gas storage capacity, operational
efficiency, ...

Power-to-Gas: A New Energy Storage Concept for Integration

Power-to-gas is a novel energy storage concept that can help in providing energy
storage and offer a sustainable and efficient alternative ways to utilize the surplus
electricity generated by the provincial grid of Ontario, Canada. This situation of &
#8220;surplus...

A comprehensive analysis of a power-to-gas energy storage unit ...

The results demonstrate that the power-to-gas process achieves a reaction synthetic
natural gas production yield of over 97% at the optimal operation conditions. …

Reversible Power-to-Gas systems for energy conversion and storage …

In the transition to decarbonized energy systems, Power-to-Gas (PtG) processes have
the potential to connect the existing markets for electricity and hydrogen.
Specifically, reversible PtG systems ...
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://www.creperielamauvaisegraine.fr
Email: sales@creperielamauvaisegraine.fr
Phone: +33 6 48 37 91 02
Address: 12 Rue de la Paix, 75002 Paris, France

This document is for informational purposes only. Specifications subject to
change without notice.
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