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689. Fusion power experience rates are overestimated
What’s happened?
A peer-reviewed analysis published in Nature Energy argues that the experience rate, which is the expected drop in power plant costs as more fusion capacity is deployed, currently assumed for fusion power plants are substantially too high. Based on structured expert interviews and literature review, the authors find that fusion power plant’s large unit size, extraordinary complexity and intermediate customisation requirements are consistent with experience rates of 2-8%, well below the 8-20% range widely used in current cost projections and energy system models employed in the fusion sector. The study compiles first-of-a-kind capital expenditure estimates from expert elicitation and literature ranging from $1,400 to $43,000 per kilowatt, and concludes that with a justified experience rate of 5%, fusion's cost trajectory is likely to remain orders of magnitude above competing low-carbon technologies for the foreseeable future.
Tang Lingxi, lead author on this publication, told us: “Billions are being committed to fusion research, with untested assumptions that costs will fall rapidly with deployment. We tested these assumptions and found that today's dominant fusion power designs have technological characteristics that make steep cost reductions highly unlikely."
Read more
Why it’s important
This analysis directly challenges the economic assumptions underpinning billions of dollars of fusion investment and the energy system models that project a significant role for fusion in net-zero scenarios, suggesting a potential need for the industry to more critically assess fusion’s economic viability.
“The cheapest first-of-a-kind fusion capital expenditure projections in their survey came from a Chinese private company, which, similarly to the last story, highlights that where you build your machine has a significant impact on the financial needs.” — John Cooper
“The authors are from the broader energy field, and it can be useful to have assessments of fusion’s economic trajectory from those outside of the fusion bubble. Also, it’s important to keep in mind that they considered the two most popular forms of fusion, which are projected to be the most expensive, and other concepts currently being pursued, such as some magneto-inertial concepts, might have more favourable economics.” — Naomi Mburu

