
Environmental assessment requirements
for liquid flow energy storage battery
projects

Are flow batteries the future of energy storage?

A transition from fossil to renewable energy requires the development of sustainable electric energy storage

systems capable to accommodate an increasing amount of energy,at larger power and for a longer time. Flow

batteries are seen as one promising technology to face this challenge.

 

What is a flow battery?

Guidance Introduction Flow batteries (FBs) are a versatile electric energy storage solutionoffering significant

potential in the energy transition from fossil to renewable energy in order to reduce greenhouse gas emissions

and to achieve sustainable development goals. The vanadium flow battery (VFB) is the most common

installed FB.

 

Are flow batteries sustainable?

Flow batteries are seen as one promising technology to face this challenge. As different innovations in this

field of technology are still under development, reproducible, comparable and verifiable life cycle assessment

studies are crucial to providing clear evidence on the sustainability of different flow battery systems.

 

Are flow batteries more competitive than lithium-ion?

In fact,flow batteries could be more competitivethan other solutions such as lithium-ion only in the case of

renewable energy sources predominant in the energy mix,given their lower round-trip efficiency and having as

a point of strength the FBs low impact in the cradle to gate phase and easiness to recycle materials.

 

Are grid-scale battery energy storage systems safe?

Despite widely known hazards and safety design of grid-scale battery energy storage systems,there is a lack of

established risk management schemes and modelsas compared to the chemical,aviation,nuclear and the

petroleum industry.

 

What is a vanadium flow battery?

The vanadium flow battery (VFB) is the most common installed FB. Other systems are for example the

zinc-bromine,hydrogen-bromine and the all-iron FB . Compared to the lithium-ion battery,the VFB is still at

an early stage of development,but the system offers many advantages over conventional batteries.

This paper presents a life cycle assessment for three stationary energy storage systems (ESS): lithium iron

phosphate (LFP) battery, vanadium redox flow battery (VRFB), and liquid air energy storage (LAES). The

global warming potential (GWP) is assessed in relation to uncertainties in usage of the storage, use-phase

energy input, cell ...
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In this chapter, stationary energy storage systems are assessed concerning their environmental impacts via

life-cycle assessment (LCA). The considered storage ...

In this study, working principles, performance methods such as integration of LAES, technical, economic, and

environmental assessments of LAES have been emphasized. Finally, further research on environmental

impacts, and circular economy principles and effects on the LAES system is highly recommended.

Liquid air energy storage (LAES) has emerged as a promising solution for addressing challenges associated

with energy storage, renewable energy integration, and grid stability. Despite ...

This paper presents a life cycle assessment for three stationary energy storage systems (ESS): lithium iron

phosphate (LFP) battery, vanadium redox flow ...

RICHLAND, Wash.-- A commonplace chemical used in water treatment facilities has been repurposed for

large-scale energy storage in a new battery design by researchers at the Department of Energy''s Pacific ...

Based on a review of 20 relevant life cycle assessment studies for different flow battery systems, published

between 1999 and 2021, this contribution explored relevant methodological choices regarding the sequence of

phases defined in the ISO 14,040 series: ...

An integrated survey of energy storage technology development, its classification, performance, and safe

management is made to resolve these challenges. The development of energy storage technology has been

classified into electromechanical, mechanical, electromagnetic, thermodynamics, chemical, and hybrid

methods. The current ...

flow batteries is not well characterized compared to more established energy storage systems, such as

lead-acid and lithium-ion batteries. This project conducted a comprehensive life cycle ...

New all-liquid iron flow battery for grid energy storage A new recipe provides a pathway to a safe,

economical, water-based, flow battery made with Earth-abundant materials

In this study, working principles, performance methods such as integration of LAES, technical, economic, and

environmental assessments of LAES have been emphasized. ...

Keywords: flow battery, energy storage, life cycle assessment, environmental impact health impact, economic

costs. Please use the following citation for this report: Tarroja, Brian, Haoyang He, Shan Tian, Oladele

Ogunseitan, Julie Schoenung, and Scott Samuelsen. University of California, Irvine. 2021. Life Cycle

Assessment of Environmental
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The results show that in the full electric case study Li-ion battery environmentally outperform LAES due to

(1) the higher round trip efficiency and (2) the ...

The NFPA855 and IEC TS62933-5 are widely recognized safety standards pertaining to known hazards and

safety design requirements of battery energy storage systems. Inherent hazard types of BESS are categorized

by fire ...

Liquid air energy storage (LAES) has emerged as a promising solution for addressing challenges associated

with energy storage, renewable energy integration, and grid stability. Despite current shortcomings, including

low round-trip efficiency, poor economic performance, and limited engineering applications, LAES still

demonstrates significant ...

battery energy storage projects with a particular focus on California, which is leading the nation in deploying

utility-scale battery storage projects. Land Use Permitting and Entitlement There are three distinct permitting

regimes that apply in developing BESS projects, depending upon the owner, developer, and location of the

project. Utility-Sponsored Projects - Public Utilities ...
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