
Dr. Caleb S. Brooks, Associate Professor
Department of Nuclear, Plasma,
  and Radiological Engineering
University of Illinois Urbana-Champaign 
Talbot Laboratory, Room 111C, MC-234
104 South Wright St.
Urbana, IL  61801

SUBJECT: UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN – PRE-APPLICATION 
READINESS ASSESSMENT OBSERVATIONS ON DRAFT PRELIMINARY 
SAFETY ANALYSIS REPORT AND ENVIRONMENTAL REPORT 
(EPID L-2021-NFN-0002)

Dear Dr. Brooks:

On December 17, 2025 – April 22, 2026, the U.S. Nuclear Regulatory Commission (NRC) staff 
conducted a pre-application readiness assessment audit of the draft preliminary safety analysis 
report (PSAR) and environmental report (ER) which the University of Illinois Urbana-Champaign 
(U. of I.) prepared in support of its construction permit application for a research reactor based 
on NANO Nuclear Energy Inc.’s KRONOS Micro Modular Reactor (KRONOS MMRTM) reactor 
technology.

The readiness assessment audit is not part of the NRC’s official acceptance review process. 
The NRC staff performed the readiness assessment audit of U. of I.’s draft PSAR and ER to 
understand the level of detail of the draft PSAR and ER and identify any major issues or 
information gaps between the draft PSAR and ER and the technical content required to be 
included in the application submitted to the NRC. However, the observations from the readiness 
assessment do not predetermine whether the application will be docketed. 

The readiness assessment audit was conducted on a compressed timeframe (i.e., initiated less 
than the minimum 6 months prior to application submission recommended in NRC Interim Staff 
Guidance DANU-ISG-2022-01, “Review of Risk-Informed, Technology-Inclusive Advanced 
Reactor Applications-Roadmap” (Agencywide Documents Access and Management System 
Accession No. ML23277A139)). Accordingly, the scope and depth of the audit was limited for 
some technical areas.

The enclosed report summarizes the readiness assessment audit including the NRC staff’s 
observations on U. of I.’s draft PSAR and ER.

April 24, 2026
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If you have any questions or comments about this matter, please contact me at (301) 415-4067, 
or via email at Edward.Helvenston@nrc.gov.

Sincerely,

Edward Helvenston, Senior Project Manager
Non-Power Production and Utilization Facility
  Licensing Branch
Division of Advanced Reactors and Non-Power
  Production and Utilization Facilities
Office of Nuclear Reactor Regulation

Project No. 99902094

Enclosure:
As stated

cc w/enclosure: GovDelivery Subscribers

Signed by Helvenston, Edward
 on 04/24/26

mailto:edward.helvenston@nrc.gov
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Enclosure

SUMMARY REPORT ON THE PRE-APPLICATION AUDIT OF 

THE UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

DRAFT PRELIMINARY SAFETY ANALYSIS REPORT

December 17, 2025 – April 22, 2026

1.0 BACKGROUND

On December 17, 2025, through April 22, 2026, the U.S. Nuclear Regulatory Commission 
(NRC) staff conducted a pre-application readiness assessment audit of the draft preliminary 
safety analysis report (PSAR) and environmental report (ER) which the University of Illinois 
Urbana-Champaign (U. of I.) prepared in support of its construction permit (CP) application for a 
research reactor based on NANO Nuclear Energy Inc.’s KRONOS Micro Modular Reactor 
(KRONOS MMRTM) reactor technology. The NRC staff conducted the readiness assessment in 
accordance with the audit plan provided to U. of I. on December 15, 2025 (Agencywide 
Documents Access and Management System Accession No. ML25349B320), and as requested 
by U. of I. in its email dated December 1, 2025 (ML25339A072).

2.0 AUDIT REGULATORY BASES

The bases for the audit were primarily the regulations at paragraph (a) of Title 10 of the Code of 
Federal Regulations (10 CFR) Section 50.34, “Contents of applications; technical information,” 
and 10 CFR Section 50.35, “Issuance of construction permits.” The NRC staff also conducted 
the audit using the guidance in NUREG-1537, “Guidelines for Preparing and Reviewing 
Applications for the Licensing of Non-Power Reactors,” Part 1, “Format and Content,” and 
Part 2, “Standard Review Plan and Acceptance Criteria” (ML042430055 and ML042430048, 
respectively), and in “Interim Staff Guidance Augmenting NUREG-1537, Part 1, ‘Guidelines for 
Preparing and Reviewing Applications for the Licensing of Non-Power Reactors: Format and 
Content,’ for Licensing Radioisotope Production Facilities and Aqueous Homogeneous 
Reactors” (ML12156A069) and “Interim Staff Guidance Augmenting NUREG-1537, Part 2, 
‘Guidelines for Preparing and Reviewing Applications for the Licensing of Non-Power Reactors: 
Standard Review Plan and Acceptance Criteria,’ for Licensing Radioisotope Production 
Facilities and Aqueous Homogeneous Reactors” (ML12156A075).

3.0 AUDIT PURPOSE AND OBJECTIVES

The purpose of this audit was to provide the NRC staff with an opportunity to assess the 
readiness of the draft PSAR before U. of I. formally submitted the CP application. This audit 
allowed the NRC staff to (1) identify any required information that is missing from the 
application, (2) identify technical or regulatory issues that may complicate the acceptance or 
technical reviews of the application, and (3) become familiar with the content of the application.

4.0 SCOPE OF THE AUDIT AND AUDIT ACTIVITIES

The audit was conducted via periodic teleconferences and an in-person audit meeting that was 
conducted at NRC Headquarters on March 11, 2026. The audit also utilized the online reference 
portal (Certrec) to share draft documents. The NRC staff conducted the audit using parts of the 
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guidance in NRC’s Office of Nuclear Reactor Regulation Office Instruction LIC-116, 
“Pre-Application Readiness Assessment” (ML20104B698). 

NRC staff audit team members included:

Jeff Rady Licensing Branch Chief
Travis Tate Technical Branch Chief
Edward Helvenston Project Management Lead
Paulette Torres Project Management
Lucieann Vechioli Project Management
Sam Cuadrado Project Management
Patrick Boyle Technical Review Lead
Hakan Ozaltun Technical Review Lead
Cindy Montgomery General Technical Review
Zeinab Farahmandfar General Technical Review
Anthony Konecni Nuclear Engineering
Bruce Lin Mechanical Engineering
Norbert Carte Instrumentation and Controls
Youssef Rokes Instrumentation and Controls
Ken Mott Emergency Planning
Jamole Skeeter Emergency Planning
Frankie Vega Quality Assurance
Ed Stutzcage Radiation Protection
Sean Meighan Accident Dose Analysis
John Parillo Accident Dose Analysis
Amy Beasten Operator Licensing
Andrew Waugh Security
Steve McCarthy Financial Qualifications
Amit Ghosh Geotechnical Engineering, Geography, Man-Made 

Hazards
George Wang Man-Made Hazards
Patrick Koch Structural Engineering
Andrew Prinaris Structural Engineering
Jason White Meteorology
Carol Dye Geology
Jenise Thompson Geology
Rosalynn Wang Seismology/Geophysics
Hosung Ahn Hydrology
Suzanne Ani Material Control and Accounting
Tam Tran Environmental Project Management
Donald Palmrose Nuclear Engineering (Environmental)
Michelle Rome Environmental Review
Nancy Martinez Environmental Review
Robert Mikouchi-Lopez Student Co-op

The NRC staff reviewed the following draft documents (including draft chapters of U. of I.’s 
PSAR), which U. of I. made available on a rolling basis via the online reference portal: 

• Draft PSAR chapter 1, “The Facility,” dated February 17, 2026
• Draft PSAR chapter 2, “Site Characteristics,” dated February 23, 2026
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• Draft PSAR chapter 3, “Design of Structures, Systems and Components,” dated 
January 28, 2026

• Draft PSAR chapter 4, “Reactor Description,” dated January 23, 2026
• Draft PSAR chapter 5, “Reactor Coolant Systems,” dated February 4, 2026
• Draft PSAR chapter 6, “Engineered Safety Features,” dated January 27, 2026
• Draft PSAR chapter 7, “Instrumentation and Control Systems,” dated January 30, 2026
• Draft PSAR chapter 8, “Electrical Power Systems,” dated January 23, 2026
• Draft PSAR chapter 9, “Auxiliary Systems,” dated February 10, 2026
• Draft PSAR chapter 10, “Experimental Facilities and Utilization,” dated January 6, 2026
• Draft PSAR chapter 11, “Radiation Protection and Waste Management,” dated 

January 15, 2026
• Draft PSAR chapter 12, “Conduct of Operations,” dated January 16, 2026, including:

o Draft Appendix 12A, “University of Illinois Urbana-Champaign Research Reactor 
Preliminary Emergency Plan”

o Letter from Carle Arrow Ambulances Services dated December 16, 2025
o Letter from Carle Foundation Hospital dated December 17, 2025
o Letter from Urbana Fire Department dated January 20, 2026

• Draft PSAR chapter 13, “Accident Analysis,” dated February 20, 2026 (excluding 
appendices 13.A and 13.B that were referenced in the draft chapter)

• Draft PSAR chapter 14, “Technical Specifications,” dated February 10, 2026
• Draft PSAR chapter 15, “Financial Qualifications,” dated January 15, 2026
• Updated draft PSAR chapter 15, “Financial Qualifications,” dated February 27, 2026
• Draft PSAR chapter 16, “Prior Use of Reactor Components,” dated January 6, 2026
• Draft PSAR chapter 17, “Decommissioning,” dated January 6, 2026
• Draft PSAR chapter 18, “Highly Enriched to Low-Enriched Uranium Conversions,” dated 

January 6, 2026
• Draft letter from Nano Nuclear Energy Inc., “Confirmation of Financial Qualifications for 

University of Illinois Research Reactor Construction (Docket No. 99902094),” dated 
January 16, 2026

• Draft letter from U. of I., “Financial Qualifications for University of Illinois Research 
Reactor – Compliance with NUREG-1537, Chapter 15,” dated January 16, 2026

• Updated Draft letter from U. of I., “Financial Qualifications for University of Illinois 
Research Reactor – Compliance with NUREG-1537, Chapter 15,” uploaded 
February 27, 2026

• Letter from U.S. Department of Energy, “Confirmation of Active and Good Faith 
Negotiations for Disposal Contract for the Illinois Microreactor Project at the University of 
Illinois Urbana-Champaign,” dated October 6, 2025

• “Memorandum of Understanding Between the Board of Trustees of the University of 
Illinois and NANO Nuclear Energy Inc.,” dated December 16, 2025

• Sponsored Research Agreement between the University of Illinois and Ultra Safe 
Nuclear Corporation, dated April 8, 2022, and Sponsored Research Agreement 
Amendment No. 2, dated March 29, 2025

• Draft ER chapter 1, “Introduction,” chapter 2, “Proposed Action,” chapter 3, “Description 
of the Affected Environment,” and chapter 4, “Impacts of Proposed Construction, 
Operations, and Decommissioning,” uploaded February 18, 2026

• Draft ER chapter 5, “Alternatives,” and chapter 6, “Conclusions,” uploaded 
February 20, 2026
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The NRC staff did not acquire any documents during the audit.

The NRC staff shared questions and feedback on the documents above with U. of I. during 
periodic audit meetings that were held on a rolling basis after U. of I. uploaded the documents to 
the online reference portal. The following table documents the dates and topics of audit 
meetings:

Meeting Date Topic
December 17, 2025 Entrance meeting
February 12, 2026 PSAR chapter 15
February 13, 2026 PSAR chapters 6, 10, 11, 12, 16, 17, 18
February 26, 2026 PSAR chapters 3 and 4
March 6, 2026 PSAR chapters 7 and 8
March 11, 2026 PSAR chapters 3*, 4*, 5, 6*, 9, 14, 15*
March 18, 2026 PSAR chapter 1
March 20, 2026 ER
March 23, 2026 PSAR chapter 13
March 24, 2026 PSAR chapter 2
April 22, 2026 Exit discussion (summary meeting)

*Additional feedback or follow-up discussion

The audit was conducted on a compressed timeframe (i.e., initiated less than the minimum 
6 months prior to application submission recommended in NRC Interim Staff Guidance 
DANU-ISG-2022-01, “Review of Risk-Informed, Technology-Inclusive Advanced Reactor 
Applications-Roadmap” (ML23277A139), and in LIC-116). Accordingly, the NRC staff notes that 
to ensure U. of I. (consistent with its expectations for the audit) could receive feedback on all 
topics prior to its CP application submission planned for March 31, 2026, the scope and depth of 
the audit was limited for some technical areas. U. of I. submitted its CP application on 
March 31, 2026, by letter dated March 27, 2026 (ML26090A463).

5.0 SUMMARY OF OBSERVATIONS

The NRC staff’s summary of observations listed below is based on the notes taken during the 
audit. The main purpose of the audit was to identify issues which could challenge potential 
acceptance of the PSAR and ER when submitted and potential challenging regulatory or 
technical issues which may need additional documentation (in the case of PSAR or ER issues 
that are not determined to be acceptance review issues, the NRC staff may seek additional 
information on specific related items as necessary if a CP application is accepted for review). In 
particular, the NRC staff noted:

Observations on potential acceptance review issues:

• The NRC staff did not identify any issues that, when considered individually, would 
necessarily challenge application acceptance. However, based on the readiness review, 
the NRC staff identified technical observations, included under “General observations” 
below, that would require significant early focus by the NRC staff and U. of I. to ensure 
timely review completion if the CP application is accepted for review. Specifically, U. of I. 
should be prepared to provide additional information promptly (e.g., within 2 months 
following the start of the detailed technical review) if these observations are not already 
addressed in the submitted CP application. The NRC staff informed U. of I. of these 
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observations and of this expectation during the audit meetings conducted in February 
and March 2026. 

Additionally, the NRC staff notes that in conducting its acceptance review of a submitted 
CP application, it would consider any individual issues it may identify in the context of 
the full application. In its decision whether to accept a submitted CP application for 
review, the NRC staff would consider the application as a whole and would take into 
account factors such as the overall number and safety significance of any technical 
information gaps, as well as the likelihood that any gaps can be resolved in the detailed 
technical review on a predictable schedule.

General observations: 

• Related primarily to draft PSAR chapter 3, the NRC staff noted that a clear, consistent, 
and specific definition of the term “important to safety” as used in the proposed principal 
design criteria (PDCs) and other parts of the PSAR would be necessary for the NRC 
staff to fully evaluate the PDCs and how they apply to individual structures, systems, and 
components (SSCs). The NRC staff noted that the definition of the term “important to 
safety” in the draft PSAR differed from that described in the NRC-approved topical report 
IMRDD-MMR-23-06-A, “University of Illinois Urbana-Champaign High Temperature Gas-
cooled Research Reactor: Micro Modular Reactor (MMRTM) Principal Design Criteria” 
(ML24208A066). The NRC staff’s observation was based on 10 CFR 50.34(a)(3)(i), 
which states, in part, that the PSAR must include “The principal design criteria for the 
facility.”

• Related primarily to draft PSAR chapter 3, the NRC staff noted that a justification for the 
selection of design codes and standards, risk categories and limit states within those 
standards, and selected design-basis hazard frequencies, would be necessary for the 
NRC staff to fully evaluate the sufficiency of the preliminary design of facility SSCs. 
Additionally, more complete explanations will be needed for how design codes and 
standards are applied, for example, how load combinations for SSCs are determined 
consistent with various structural design codes and standards referenced in the PSAR. 
The NRC staff’s observation was based on 10 CFR 50.34(a)(4), which states, in part, 
that the PSAR must include “A preliminary analysis and evaluation of the design and 
performance of structures, systems, and components of the facility with the objective of 
assessing the risk to public health and safety resulting from operation of the facility … 
and the adequacy of structures, systems, and components provided for the prevention of 
accidents and the mitigation of consequences of accidents.”

• Related primarily to draft PSAR chapter 3, the NRC staff noted that a design response 
spectrum for use in structural and soil-structure interaction evaluations would be 
necessary for the NRC staff to fully evaluate the sufficiency of the design of facility SSCs 
to withstand seismic hazards. The NRC staff’s observation was based on 10 CFR 
50.34(a)(1)(i), which states, in part, that the PSAR must include “A description and 
safety assessment of the site on which the facility is to be located, with appropriate 
attention to features affecting facility design,” and 10 CFR 50.34(a)(4), which states, in 
part, that the PSAR must include “A preliminary analysis and evaluation of the design 
and performance of structures, systems, and components of the facility with the 
objective of assessing the risk to public health and safety resulting from operation of the 
facility … and the adequacy of structures, systems, and components provided for the 
prevention of accidents and the mitigation of consequences of accidents.”
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• Related primarily to draft PSAR chapters 4 and 6, the NRC staff noted that information 
identifying specific materials of construction (including specific grades, alloys, etc., 
where applicable) for safety-related SSCs such as core components (graphite 
components and others) and components of engineered safety features (e.g., the 
reactor cavity cooling system (RCCS)), describing applicable codes for these materials, 
and discussing how these materials will be qualified for use in the U. of I. KRONOS 
MMRTM, would be necessary for the NRC staff to fully evaluate the sufficiency of the 
preliminary facility design. The NRC staff’s observation was based on 10 CFR 
50.34(a)(3)(iii), which states that the PSAR must include “Information relative to 
materials of construction, general arrangement, and approximate dimensions, sufficient 
to provide reasonable assurance that the final design will conform to the design bases 
with adequate margin for safety,” and 10 CFR 50.34(a)(4), which states, in part, that the 
PSAR must include “A preliminary analysis and evaluation of the design and 
performance of structures, systems, and components of the facility with the objective of 
assessing the risk to public health and safety resulting from operation of the facility … 
and the adequacy of structures, systems, and components provided for the prevention of 
accidents and the mitigation of consequences of accidents.”

• Related primarily to draft PSAR chapters 3, 4, and 6, the NRC staff noted that 
preliminary analyses demonstrating the adequacy of facility SSCs, for example, 
analyses demonstrating the ability of reactor structures to withstand loads from 
meteorological hazards; analyses demonstrating the ability of the RCCS to perform its 
safety-related cooling functions; thermo-mechanical performance assessments 
evaluating stresses, strains, and potential structural deformation of core SSCs; and 
analyses demonstrating that reactor core and vessel component temperatures would 
remain within design limits, would be necessary for the NRC staff to fully evaluate the 
sufficiency of the preliminary facility design. The NRC staff’s observation was based on 
10 CFR 50.34(a)(4), which states, in part, that the PSAR must include “A preliminary 
analysis and evaluation of the design and performance of structures, systems, and 
components of the facility with the objective of assessing the risk to public health and 
safety resulting from operation of the facility … and the adequacy of structures, systems, 
and components provided for the prevention of accidents and the mitigation of 
consequences of accidents.”

• Related primarily to draft PSAR chapter 4, the NRC staff noted that a detailed 
description of how the design bases of the reactivity control and shutdown system satisfy 
all provisions of PDC 26 would be necessary for the NRC staff to fully evaluate the 
sufficiency of the preliminary facility design to assure adequate control and shutdown 
capability. For example, further discussion and analysis would be needed to 
demonstrate how a means which is independent and diverse from the others shall be 
capable of controlling the rate of reactivity changes resulting from planned, normal 
power changes, consistent with item (2) of PDC 26. The NRC staff’s observation was 
based on 10 CFR 50.34(a)(3)(ii), which states that the PSAR must include “The design 
bases and the relation of the design bases to the principal design criteria.”

• Related primarily to draft PSAR chapter 7, the NRC staff noted that comprehensive 
design basis information (derived, for example, from accident analyses in PSAR 
chapter 13; see 10 CFR 50.2 definition of “design bases”) for instrumentation and control 
(I&C) systems would be necessary for the NRC staff to fully evaluate the sufficiency of 
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the preliminary I&C design. The NRC staff’s observation was based on 10 CFR 
50.34(a)(3)(ii), which states that the PSAR must include “The design bases and the 
relation of the design bases to the principal design criteria.”

• Related primarily to draft PSAR chapter 13, the NRC staff noted that further details of 
the methodology (e.g., risk ranking, accident sequence evaluation, etc.) for how accident 
scenarios were systematically identified, screened, and selected for analysis would be 
needed for the NRC staff to fully evaluate the accident analyses and confirm the 
appropriateness of the accident analysis scope. The NRC staff’s observation was based 
on 10 CFR 50.34(a)(4), which states, in part, that the PSAR must include “A preliminary 
analysis and evaluation of the design and performance of structures, systems, and 
components of the facility with the objective of assessing the risk to public health and 
safety resulting from operation of the facility … and the adequacy of structures, systems, 
and components provided for the prevention of accidents and the mitigation of 
consequences of accidents.” 

• Related primarily to draft PSAR chapter 15, the NRC staff noted that information 
demonstrating that U. of I. possesses or has reasonable assurance of obtaining funds 
necessary to cover initial fuel cycle costs would be necessary for the NRC staff to fully 
evaluate the sufficiency of U. of I.’s financial ability to construct the facility. The NRC 
staff’s observation was based on 10 CFR 50.33(f)(1), which states that an applicant for a 
construction permit “shall submit information that demonstrates that the applicant 
possesses or has reasonable assurance of obtaining the funds necessary to cover 
estimated construction costs and related fuel cycle costs. The applicant shall submit 
estimates of the total construction costs of the facility and related fuel cycle costs, and 
shall indicate the source(s) of funds to cover these costs.”

• Related primarily to the draft ER, the NRC staff noted that section 7 consultation under 
the Endangered Species Act (ESA) will be necessary for the NRC to issue a CP, but 
analysis related to the section 7 ESA consultation was not provided. Necessary inputs 
from the applicant include information such as the likelihood of occurrence for each 
species (e.g., observational studies of the species or habitat studies to provide a 
technical basis for the likelihood of occurrence for each species), the specific 
construction, operation, and decommissioning activities that would occur on site (e.g., 
clearing within specific habitats, noise levels for specified length of time), a species-
specific analysis of impacts to each species (e.g., noise could disturb listed bat species, 
sedimentation could lower habitat quality for listed plants), and a conclusion within the 
ESA framework (e.g., no effect, not likely to adversely affect, likely to adversely affect). 
The NRC staff’s observation was based on 50 CFR 402, which describes the 
requirements for section 7 consultations. 

• Related primarily to the draft ER, the NRC staff noted that section 106 consultation 
under the National Historic Preservation Act (NHPA) will be necessary for the NRC to 
issue a CP, but discussion of the status of this consultation was unclear. For section 106 
NHPA consultation, State Historic Preservation Officers (SHPOs) are an important 
resource for applicants to engage given their localized expertise and because SHPOs 
need to concur on an applicant’s findings related to the section 106 consultation. The 
NRC staff noted that feedback from SHPO would be important regarding the following: 
1) how the undertaking and the area of potential effect are defined for the proposed 
project, 2) given the small lateral and depth scope, whether there is any need for below 
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ground surveys to ensure sufficient identification of cultural resources as defined under 
36 CFR 800, 3) in lieu of below ground surveys, the need for an inadvertent discovery 
plan, and 4) any additional studies or procedures that might be required to ensure 
compliance with the Illinois State Agency Historic Resources Preservation Act. The NRC 
staff’s observation was based on 36 CFR 800, which describes the requirements for 
section 106 consultations and the role of the SHPO.

• Related primarily to the draft ER, the NRC staff noted that a Water Quality Certification 
(or waiver) pursuant to Clean Water Act section 401 would be necessary for the NRC to 
issue a CP, but the status of a request to the State for a Water Quality Certification was 
not provided. The NRC staff’s observation was based on section 401(a) of the Clean 
Water Act, which states that an applicant for a Federal license or permit, which may 
result in a discharge into navigable waters of the United States, must provide to the 
Federal licensing or permitting agency the certification, or a waiver, from the State in 
which the discharge originates. A Federal agency cannot issue such a license or permit 
to an applicant until the required certification is obtained. 

6.0 EXIT DISCUSSION

The NRC staff held a summary meeting with U. of I. on April 22, 2026. At the meeting, the NRC 
staff reiterated the purpose of the audit and discussed observations on potential acceptance 
issues and other general observations, as summarized above. 

7.0 REQUESTS FOR ADDITIONAL INFORMATION RESULTING FROM AUDIT

The NRC staff did not use the formal request for additional information process as part of this 
audit. The NRC staff provided U. of I. questions and feedback during the audit, which U. of I. 
could consider and use to revise its PSAR and ER prior to submittal of the CP application.

8.0 OPEN ITEMS AND PROPOSED CLOSURE PATHS

Not applicable. There are no open items as a result of this audit.


