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The thermally regenerative ammonia-based battery (TRAB) :
• is an electrochemical and membrane-based system 
• converts low-grade thermal energy into electricity. 
• has technology readiness level (TRL) of 4

A TECHNO-ECONOMIC ANALYSIS OF A THERMALLY 
REGENERATIVE AMMONIA-BASED BATTERY

A techno-economic analysis (TEA) should be carried out so that 
TRABs follow a sustainable technology development pathway.

A TEA is a methodological approach to assess a process, product, or 
product's technical and economic performance. This methodology frame-
work provides tools for evaluating the economic viability of a technology. 

Figure 2.TRAB schematic of 1) the electric discharge, 2) thermal charging and 
3) renewal of the battery.

Goal:

This TEA aims to assess the economic per-
formance of a TRAB system and evaluate its 
viability in reaching a technology stage where it 
can be scalable to energy storage market re-
quirements.

  

Scope:

An all-aqueous copper TRAB (Cuaq-TRAB), 
limited by four main elements: 

• energy units
• power cells/stack
• balance of plant (BOP)
• thermal separation process.

The functional unit that the economic indicator 
follows is 1 MWh of energy delivered by the 
system. 

Figure 3. TEA methodology adapt-
ed and modified from Buchner et al. 
(2018)

Equation 1. Levelized cost of storage 
(LCOS) for a TRAB system

This study performs a first-of-a-kind techno-economic analysis (TEA) of an all-aqueous copper thermally regenerative am-
monia-based battery (Cuaq-TRAB). The levelized cost of storage (LCOS) is assessed as the ultimate key economic indicator 
of the TEA. 

For a 20-year lifetime project of a Cuaq-TRAB using Br-(aq):
•  407 $/MWh for power applications (0.44 h)
• 1887 $/MWh for energy applications scenario (15h)
An alternative scenario using Cl-(aq) as a base ligand implies reducing the LCOS to 379 $/MWh (15 h)
TEA shows that the developed Cuaq-TRAB offers competitive LCOS for short and long-duration energy storage.

Figure 4. Levelized cost of storage of a TRAB for power applications 
(0.08 h - 0.44 h).

Figure 5. Levelized cost of storage distribution for the base case of 
power application

Figure 1.Global ratios of theoretical 
approach results.

A substantial low-grade thermal energy (temperature <130°C) re-
mains unexploited worldwide. Studies have found that approximately 
50% of global energy input is lost in waste heat across five sectors.

This study is part of an integrated assessment combining a techno-economic analysis 
(TEA) and a life cycle assessment (LCA) of a thermally regenerative ammonia-based 
battery (TRAB), both the TEA and LCA can support decision-making regarding its mass 
production and scalability. 

TEA evaluates the technical feasibility and economic performance while LCA assess-
es potential environmental impacts. A decision-making process must incorporate 
both TEA and LCA findings rather than focusing on just one assessment. 
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