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The Union of Concerned Scientists has identified the following serious safety issues with the 
NuScale design certification proposed rule: 
 
1) Failure to consider severe accident mitigation design alternatives (SAMDAs) associated with 
the potential for boron redistribution/dilution transients that could lead to core damage. 
 
In the July 6, 2020 report supporting his non-concurrence from the staff’s approval of the 
NuScale FSER (ML20232D086), Dr. Shanlai Lu writes that “the [NuScale] reactor could reach 
fuel failure and prompt criticality condition for a wide range of initial conditions. The CDF could 
be between 0.33E-4 to 0.33E-6 without any other new design changes or analyses to justify 
otherwise.” 
 
Instead of heeding Dr. Lu’s stark warning and taking the necessary time to fully assess his 
claims, NRC management dismissed and papered over his non-concurrence in order to meet a 
self-imposed artificial deadline for completing the FSER, In our view, this was a major mistake 
that undermines the integrity of the NRC’s review process of the NuScale DCA and leaves 
unresolved serious safety questions about the NuScale design. 
 
Specifically, the NRC’s environmental assessment (EA) referenced in the draft rule improperly 
fails to evaluate potential SAMDAs that could reduce the risk of core damage and radiological 
release associated with the boron redistribution events that so concern Dr. Lu. He writes further 
that “as the result of Chapter 15 deficiencies, the ECCS design is incomplete. The latest NuScale 
design changes have improved the boron mixing prior to the ECCS actuation. However, 
additional design modifications are needed [emphasis added] for NuScale to mitigate post 
ECCS actuation boron dilution and demonstrate that the system capabilities to bring the system 
back to normal with no adverse impacts on the core cooling.” 
 
Dr. Lu points out that “once NuScale recognizes the significant deficiencies of its design to 
handle boron dilution with those non-safety injection system and the current ECCS post 
actuation settings, there are always many design options for NuScale to consider. The current 
NuScale innovative passive design features allows the development of a passive boron 
addition system as a natural extension of its passive design features.” This indicates that there are 
SAMDAs that could potentially mitigate the risks discussed by Dr. Lu and should be evaluated 
in the NuScale Environmental Report (ER) and the staff’s EA.  
 
However, in NuScale’s letter to the NRC on July 10, 2020 (ML20192A326), NuScale writes that 
“the ER is unaffected in terms of … addition or removal of postulated severe accident 
management design alternatives.” The NRC EA asserts that the staff “verified” this conclusion 







(presumably without including Dr. Lu.) However, there is no indication that the staff considered 
Dr. Lu’s proposal for a passive boron injection system or other design modifications that could 
mitigate the boron dilution transients of concern in evaluating the potential need for SAMDAs. 
This deficiency should be corrected in the final rule by including a complete analysis of 
SAMDAs that could address this problem, as well as implementation of any SAMDAs that are 
cost-beneficial. 
 
2) Failure to consider SAMDAs for a cask drop during refueling 
 
A fundamental aspect of the NuScale design is the co-location of all reactor modules within a 
common water-filled pool. A NuScale plant will have also have much more frequent refueling 
activities, as each module will require refueling on a 24-month cycle. Consequently, refueling 
activities for one module will occur while the other modules are operating, raising the potential 
for a serious accident associated with refueling. The NuScale PRA has identified a cask drop 
during refueling as the internal initiating event with the highest frequency of core damage: on the 
order of 1x10-6/plant-year for a 12-module plant. Nevertheless, the NRC, despite being unable to 
“reach a finding” (whatever that means) on SAMDAs associated with a cask drop during 
refueling (Release Category 8 in the staff EA), the NRC approved the NuScale ER on the basis 
that any SAMDA addressing this risk would be associated only with improvements to the reactor 
building crane, which “is not considered part of the design certification.”  
 
This is false on a number of levels. First, given the crane has a critical function in the operation 
of the plant, and plays an outsized role in the plant risk, it should be considered a fundamental 
part of the design and thoroughly evaluated in the design certification. Second, it is highly likely 
that other SAMDAs could be identified to help mitigate the risk of a cask drop. Therefore, the 
NRC’s failure to consider SAMDAs associated with RC 8 is a significant deficiency in the EA. 
 
3) Illogical designation of the active inadvertent block valves (IABs) as passive components. 
 
UCS strongly agrees with the NRC staff’s recommendation in SECY-19-0036 and 
Commissioner Baran’s dissenting vote to reject NuScale’s assertion that the critically important 
IABs, which must “close rapidly and fully seal to prevent premature opening of the main ECCS 
valve” should be regarded as “passive” components that are not subject to the single failure 
criterion. The Commission’s majority vote to accept NuScale’s illogical contention is 
irresponsible, dangerous, violates common sense, and should be overturned in the final rule. 
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