
Appendix 8 Design Considerations for Independent Spent Fuel Storage Installations 

A spent fuel storage facility built separately from a reactor facility would be licensed under the 

regulations of 10 CFR Part 72 [Ref. 1]. This facility would be called an independent spent fuel 

storage installation (ISFSI). There are two types of ISFSls, a dry cask facility and a water-basin 

facility. Many decommissioned plants isolate the spent fuel pool area from the plant so that 

decommissioning activities can proceed with minimal impacts on the spent fuel pool area. The 

concept of a "spent fuel pool island" is similar, although not identical, in nature to an ISFSI. We 

explored the design considerations and controls for an ISFSI to identify items that should be 

congruent between the two types of facilities.  

Regulatory Guide 3.49 [Ref. 2] provides a method to comply with the design requirements for a 

water-basin ISFSI by endorsing, with provisions, American National Standard Institute / 

American Nuclear Society standard (ANSI/ANS) 57.7-1981, "Design Criteria for an Independent 

Spent Fuel Storage Installation (Water Pool Type)" [Ref. 3]. The function of the ISFSI is to 

provide interim protective custodial storage of spent fuel. By the standard, it is expected that 

the facility would be completely independent or adjacent to a nuclear power station or 

reprocessing facility; however, no direct means to transferring fuel assemblies from the nuclear 

facility to the storage installation can exist. This basic function is the same for a spent fuel pool 

at a nuclear power plant. However, the spent fuel pool is required to have the capability to be 

connected to the facility to receive spent fuel directly from the reactor.  

Spent fuel pools at nuclear power plants were designed, built, and licensed in accordance with 

10 CFR Part 50 regulation [Ref 4]. Without a demonstrated substantial increase in the overall 

protection of public health and safety or the common defense and security in accordance with 

10 CFR 50.109 [Ref. 5], we can not require the modification of or addition to systems, 

structures, components or design of a facility.  

While the requirements from the Part 72 standard for a design of an ISFSI can not be applied 

to spent fuel pool facilities that are already built, it is recognized that the design considerations 

and controls may provide insights on what should considered important for decommissioned 

plants. An evaluation of Part 72 considerations and controls will also provide consistency within 

the agency where possible.  

Design Considerations 

The are four overall design considerations in ANSI/ANS 57-7-1981. Each of these will be 

discussed as it applies to spent fuel pools at decommissioned plants 

0 Overall Design Consideration A: Short-lived, high specific activity radionuclides, 

particularly of iodine and xenon are no longer present in significant quantities in spent 

fuel that has aged for more than one year since discharged from the reactor core.  

This design consideration describes the natural decay process of radionuclides in spent fuel 

following the discharge from a nuclear reactor. The statement also applies to spent fuel at 

decommissioned plants.  

* Overall Design Consideration B: The storage of aged spent fuel is a low hazard 

potential activity. Very little of the radioactivity present is available in a dispersible form 
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and there is no mechanism present to cause the release of radioactive materials in significant 

quantities from the installation.  

This criteria is used to qualitatively assess offsite consequences. We believe that a significant 

loss of spent fuel pool water accident that results in fuel uncovery is a reasonable accident to 

consider for some 10 CFR Part 50 regulations, such as emergency planning and insurance 

indemnity. If the decay heat is sufficient to increase clad temperature to the point of self

sustaining oxidation, a zirconium fire could occur (see Chapter 3). If a fire occurred, significant 

quantities of radioactivity could be released (see Appendix 6). For fuel uncovery events, 

considering high burnup fuel (up to 60-62 GWD/MTU) and high density spent fuel racking in the 

storage pools, a zirconium fire is considered possible beyond one year following permanent 

shutdown.  

* Overall Design Consideration C: Decay heat is not a significant design consideration in 

an ISFSI because the spent fuel shall have aged a minimum of one year since 

discharge from the reactor core.  

For a nuclear power plant, the capability to remove spent fuel decay heat is a design criteria for 

the spent fuel pool cooling system. General Design Criterion 61 [Ref. 6] requires, in part, that 

the system shall be designed with residual heat removal capability that reflects the importance 

of decay heat. Spent fuel pool cooling and makeup systems at nuclear power plants were 

designed to remove the decay heat from a whole core of freshly discharged spent fuel. At a 

decommissioned plant, the amount of cooling reduces that is needed reduces as the decay 

heat decreases.  

* Overall Design Consideration D: Because of the low potential for airborne radioactive 

materials above a spent fuel pool, the building housing such pools need not be designed 

for confinement.  

The buildings for spent fuel pools are not required to be designed for confinement of airborne 

radioactive material. This design consideration is consistent with the design criteria used for 

spent fuel pools at nuclear power plants.  

The ANSI/ANS standard states that the sole function of the ISFSI is the interim protective 

custodial storage of spent fuel. While this function is the same function for a spent fuel pool at 

a nuclear power plant, some of the design requirements are different due to the different 

emphasis that is needed for the storage of the fuel in each facility. In the design of a spent fuel 

pool, the decay heat removal capability must be sufficient to handle a whole core of freshly 

discharged spent fuel. In contrast, a water-basin ISFSI can not accept spent fuel until it has 

decayed at least one year. Another significant difference in the operation of a water-basin ISFSI 

and a spent fuel pool at a decommissioned plant is that an ISFSI is expected to routinely 

receive spent fuel shipments, while at a decommissioned plant, except for final removal from 

the pool, minimal fuel movement is expected. As such, the decay heat load at an ISFSI will 

continuously fluctuate, while the heat load at a decommissioned plant SFP will generally only 

decrease. With distinctions such as these is mind, we believe that not all of the controls 

required for a water-basin ISFSI would be necessary for a decommissioned SFP.
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Defense in Depth 

Defense in depth concept is used in the design of a water-basin ISFSI. The primary barrier is 

the fuel clad. Several secondary barriers are provided to control radioactivity. The pool water 

itself retains radioactive particulate material and provides plant personnel shielding.  

Subcriticality is provided by the design of the spent fuel storage racks and design features of 

the handling system. The pool clean up system is provided to remove dissolved and 

suspended radioactive material. We believe that defense in depth should be maintained at 

decommissioned plant SFPs to protect from accidents that could lead to a radiological release.  

For an operating reactor, defense in depth is considered to be maintained through fission 

product barriers. These are the clad, the reactor pressure boundary and containment. In a 

spent fuel pool, the only fission product barrier that remains is the fuel clad. A clean water 

environment is important to minimize corrosion, coolant cleaning and water chemistry 

monitoring are means to ensure a quality environment is maintained. A sufficient source or 

sources of water should be available for routine makeup and be of sufficient capacity for event 

mitigation activities. Indication of loss of water, including level indication and radiation monitors, 

are important for early indication to provide personnel time to take compensatory actions.  

Further, proper load handling controls are needed to ensure the safety of the fuel.  

Accident Scenarios 

ISFSIs are required to design the facility to withstand a spectrum of accidents. The accidents 

range from those that expected to occur frequently to those that are only considered "possible" 

but could have potential maximum impact on the environs. The latter of the accidents include 

events such as criticality, total loss of water, and a dropped cask. The loss of water accident 

analysis has only required to evaluate the effects from shine. Part 50 of Title 10 of the CFR 

provides regulations that dictate design criteria and accidents for spent fuel pools, we conclude 

that a loss of water accident with the potential for self-sustained zirconium oxidation is a valid 

consideration for severe accidents at SFPs..  

Systems and Controls 

The ISFSI design emphases the importance of controlling radioactivity. Systems and control 

program includes pool cooling and cleaning system, heating ventilation and air conditioning 

system (HVAC), electrical power, pool makeup system, water chemistry, cask handling, and 

fuel handling. We believe that consideration to the systems and the controls (such as level 

indication) that are common to the design of the water-basin ISFSI and SFPs should be 

maintained at the SFP at decommissioned plants including, but not limited to, pool cooling and 

cleaning system, electrical power, pool makeup system, water chemistry, cask handling, and 

fuel handling. Each plant is unique and may have site-specific systems and controls. Systems, 

such as HVAC, would not be necessary after a certain period of time following permanent 

shutdown provided the decommissioned plant is not expecting to receive additional spent fuel to 

the facility.  
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