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Description

Dry cask storage is a method used for the interim storage of spent 
nuclear fuel that has been cooled in a spent fuel pool for at least five 
years. This technology is vital for managing nuclear waste safely and 
efficiently, particularly as the global demand for nuclear energy 
continues to grow and the storage capacities of spent fuel pools are 
increasingly being maxed out. Spent nuclear fuel, which remains 
highly radioactive and generates significant heat, must be carefully 
managed to protect human health and the environment. Initially, this 
fuel is stored underwater in spent fuel pools at reactor sites, where 
water acts as both a coolant and a radiation shield. However, as these 
pools reach capacity, alternative storage solutions become necessary. 
Dry cask storage offers a viable and secure option for this purpose.

Structure and design of dry cask storage systems
Dry cask storage systems consist of robust containers that provide 

both radiation shielding and cooling. These casks are typically made 
from steel and concrete, designed to withstand natural disasters, 
accidents, and potential terrorist attacks. The spent fuel assemblies are 
placed inside a sealed, airtight steel canister. This inner canister is 
designed to contain radioactive materials and prevent the release of 
radiation. The inner canister is then placed inside an over pack, which 
provides additional structural support and radiation shielding. Over 
packs can be made from reinforced concrete, metal, or a combination 

of both. Most dry casks feature passive cooling systems that use natural 
convection to dissipate the heat generated by the spent fuel. Vents 
at the top and bottom of the cask allow air to circulate, removing heat 
without the need for active mechanical systems.

The safety and security of dry cask storage systems are paramount. 
Multiple layers of protection ensure that radioactive materials are 
securely contained and that the casks can withstand a variety of 
external threats. The thick steel and concrete walls of dry casks 
effectively shield radiation, reducing exposure to levels that are safe 
for workers and the public. Dry casks are engineered to tolerate 
extreme conditions, including earthquakes, floods, fires, and impacts. 
Rigorous testing and regulatory standards ensure that casks can 
maintain their integrity under these scenarios. Dry cask storage 
facilities are equipped with security measures such as surveillance 
systems, physical barriers, and armed guards to protect against 
unauthorized access and potential damage.

Benefits of dry cask storage
Dry cask storage provides several advantages over other spent fuel 

management methods. By transferring spent fuel to dry casks, nuclear 
plants can free up space in their spent fuel pools, allowing continued 
reactor operation without the need for immediate construction of new 
storage facilities. The passive air cooling system of dry casks 
eliminates the need for active cooling mechanisms, reducing 
operational complexity and costs.

Conclusion
Dry cask storage plays a vital role in the management of spent 

nuclear fuel, providing a safe, secure, and flexible solution for the 
interim storage of radioactive materials. As the nuclear industry 
continues to evolve, ongoing advancements in cask design, safety 
protocols, and regulatory frameworks will be essential to ensuring the 
continued effectiveness of this technology. The nuclear sector can 
enhance its sustainability and contribute to the global energy transition 
with confidence. Dry casks can be transported to centralized storage 
facilities or geological repositories when such facilities become 
available. This flexibility allows for the consolidation of spent fuel 
from multiple reactor sites, enhancing long-term management 
efficiency. Dry cask storage has a minimal environmental footprint. 
The casks are sealed, preventing the release of radioactive materials, 
and the passive cooling system reduces energy consumption.
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