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BACKGROUND 
 
On October 1, 2025, Aalo Atomics (Aalo) requested the U.S. Nuclear Regulatory Commission 
(NRC) staff’s participation as observers during a preliminary design review (PDR) of the 
Preliminary Documented Safety Analysis (PDSA) for the Aalo-X project, an experimental 
microreactor located on federal lands outside of the operational boundaries at Idaho National 
Laboratory (INL) (ML25274A116). In its letter, Aalo requested early feedback to support 
development and preparation for future NRC licensing. The NRC staff observed the PDR from 
October 20 - 21, 2025, which included industry independent technical reviewers and U.S. 
Department of Energy (DOE) representatives. Following the PDR, Aalo indicated that it would 
be holding a final design review (FDR) from January 20 - 21, 2026, and again requested the 
NRC staff’s participation as observers and provide early feedback on NRC licensing processes. 
The NRC staff attended the FDR. A letter requesting the NRC staff’s participation for 
subsequent DOE authorization basis document reviews was received on January 29, 2026 
(ML26029A443). 
 
PURPOSE 
 
The NRC staff is providing observations in response to Aalo’s requests for feedback indicated 
above. The NRC staff’s observation of the Aalo-X Criticality Assembly Facility (CAF) PDR and 
FDR provided an opportunity for the NRC staff’s familiarization with the proposed design and 
early identification of areas that may need to be addressed for NRC licensing. The NRC staff’s 
participation in these activities was conducted as outlined in the memorandum, “Expectations 
for NRC Staff Involvement with Prospective NRC License Applicants Planning to Refer to DOE 
Authorization Processes” (ML25322A208). 
 
The NRC staff’s observations are focused on existing NRC regulations and their applicability to 
a future NRC licensing application and should not be construed as an evaluation of the technical 
adequacy of the safety basis for the CAF or Aalo-X reactor. No regulatory decisions are made 
as a result of information that supports DOE’s authorization being shared with the NRC for the 
purpose of pre-application engagement on a future licensing action.  
 
1. DESCRIPTION OF THE DOE AUTHORIZATION ACTIVITY 
 
Aalo’s activities under the DOE Reactor Pilot Program include several projects related to the 
Aalo-X program: 
 

a) Aalo-X Critical Assembly Facility: a zero-power dry criticality assembly which will 
demonstrate criticality of the Aalo-1 reactor core and provide neutronics and physics 
testing to the Aalo-X facility. 

 
b) Aalo-0 Sodium Facility: a non-nuclear sodium loop with power generation, which will be 

used as the integral effects testing platform, provide thermal hydraulics critical data, and 
support final design of sodium loop and sodium processing systems.
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• DOE-STD-3009-2014, “Preparation of Nonreactor Nuclear Facility Documented Safety 
Analysis” 

 
Engineering - Design Criteria 
 

• NE-STD-1020-2016, “Natural Phenomena Hazards Analysis and Design Criteria for 
DOE Facilities” 

• DOE-STD-3024-2011, “Content of System Design Descriptions” 

• DOE-STD-1073-2016, “Configuration Management Program” 
 
Operations – Programs 
 

• NE O 422.1, “Conduct of Operations,” issued August 2025 

• NE O 426.2, “Personnel Selection, Training, Qualification, and Certification 
Requirements for DOE Nuclear Facilities,” issued August 2025 

• NE O 227.1, “Independent Oversight Program,” issued August 2025 
 
3.1 Documented Safety Analysis 
 
The safety basis for DOE authorized nuclear facilities is principally contained in the Documented 
Safety Assessment (DSA). DOE guidance for preparation of the DSA is contained in DOE-STD-
3009-2014. 
 
In accordance with DOE-STD-1271-2025, DOE’s approval of the DSA and associated technical 
safety requirements (TSR) is required prior to startup of operations, which is also contingent on 
performing a readiness review to confirm capability for safe startup and operation of the nuclear 
facility. Satisfactory completion of the DOE readiness review results in DOE issuing startup 
approval, which allows for nuclear operations in the facility to commence in a controlled manner 
consistent with the startup plan. 
 
As discussed above, Aalo requested that the NRC staff observe the PDR and FDR and provide 
observations on the Aalo-X CAF PDSA relevant to NRC licensing. Aalo provided access to the 
Aalo-X CAF PDSA through the electronic reading room. The observations discussed in Section 
5 are based on a limited review of the PDSA as well as on the information presented in the 
FDR. 
 
4. AGENDA TOPICS 
 
The NRC staff observed the following portions of the FDR: 
 

• General Site & Facility Description 
• Safety Basis for Aalo-X CAF 
• Design Configuration Management 
• Fuel & Core System 
• Reactivity Control System 
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The following additional observations provide examples of general characteristics that are 
expected to be applicable to Aalo’s proposed NRC license application: 
 

• Design inputs and technical justification for design choices should be identified in the 
safety basis documentation in accordance with design and document control 
procedures, to enable an efficient NRC application review (see the example in 
section 5.10). 
 

• A COLA requires a FSAR that includes detailed descriptions of operational programs 
that satisfy 10 CFR 50.34(b). The FSAR must include all programs required by 
regulation and should clearly and sufficiently describe these programs in terms of the 
scope and level of detail to allow a reasonable assurance finding of acceptability. (See 
the discussion in section 5.13.) 
 

• The DOE safety basis documentation does not address fundamental aspects of a 
10 CFR Part 52 application, such as the approach for the development of inspections, 
tests, analyses and acceptance criteria (ITAAC). In accordance with 10 CFR 52.80(a), a 
COL applicant must propose a complete set of ITAAC that addresses the entire facility, 
including ITAAC on emergency planning and physical security hardware. The type of 
information and the level of detail included in the ITAAC should be based on a graded 
approach that is commensurate with the risk- and safety-significance of the SSCs for the 
design. Aalo is encouraged to review and determine the applicability of RG 1.206, 
“Applications for Nuclear Power Plants,” to develop an approach for describing its 
proposed ITAAC and to ensure the application format and content is consistent with 
NRC regulations. 
 

Lastly, the NRC staff notes that realizing the additional efficiencies in the NRC application 
review relies primarily on the applicant’s description of how prior authorizations and testing 
address associated NRC requirements and could thus be potentially “leveraged” by the NRC 
staff when performing its application reviews. Aalo is encouraged to continue engaging with the 
NRC staff to optimize this pathway. 




