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Meeting Summary

SUBJECT: INL-NEI Invitation-Only Technical Workshop on Transportation of High Assay Low-
Enriched Uranium

ORGANIZER: INL and NEI

AUTHOR: Gordon Petersen (INL)

DATE: August 30th and August 31st

PURPOSE: The primary objective of this workshop will be to advise DOE on the gaps related to 
transportation of HALEU and licensing support activities. The goal is to ensure that transportation and 
handling of HALEU at associated fuel cycle facilities does not delay the ability of advanced reactors to be 
deployed.

OVERVIEW: The meeting started with lunch provided by NEI. Everett Redmond from NEI then began 
the meeting by announcing safety procedures and letting all the attendees introduce themselves. He then 
went over the mission statement of the NEI Fuels Task Force and the letter sent to Secretary Perry by NEI 
specifiying the amount of HALEU needed over the next ten years. Josh Jarrell from INL took over and 
introduced the goals of the meeting and reiterated some of the questions Everett proposed. Over the next 
day, presentations were given by industry, national laboratories, and the NRC. Each presentation 
concluded with time to ask questions and have discussions. The first day concluded with a discussion in 
preparation for the NRC visit led by Nima Ashkeboussi. The second day was led off with a presentation 
from the NRC followed by discussion. Next the labs and industry continued presenting topics related to 
the capabilities and needs related to HALEU management. The second day concluded with a DOE 
perspective given by John Herczeg, industry/NEI recommendations for DOE led by Nima, and a wrap up 
of action items led by Josh. The following notes provide a short overview of the presentations given.

Industry provided information from an enrichment, licensing, and transportation perspective:
1. Capabilities exist for enrichment up to 20% (Melissa Mann/URENCO)

a. Imperative to develop fuel cycle with consortium (fabricators, convertors, enrichers, 
reactor operators, transporters, etc.) approach for licensing framework

b. Questions remain concerning transforming Cat III facility into Cat II facility and 
transportation off site

c. Suggests engaging NRC and ANSI/ASTM standards now
2. Experience in licensing facilities with enrichments greater than 5.0 wt.% U235 and have 

transportation packages that can be amended for HALEU (Lon Paulson/GNF)
a. GNFA Wilmington fuel fabrication facility
b. Model RAJ-II Type B fissile package will require SAR update to transport HALEU
c. Model NPC Type A fissile package will require SAR update to transport HALEU
d. Licensing a new package takes 42 weeks minimum for NRC review, but start to finish 

takes ~5 years
3. Packages for shipping 20% enriched materials (Andy Langston/DAHER-TLI)

a. Majority of DOE 20% enriched fuel shipped in drum type packages (Versa-Pac)
b. Currently Versa-Pac is under NRC amendment application for 1S/2S cylinder
c. 30B cylinder design up to 20% UF6 enrichment currently under development

i. 1600 kg
ii. 30B-20 can be operated and handled in same way as 30B cylinder



iii. Licensing overpack and cylinder with French, German, and NRC.
d. Package for 5B/A cylinders under development

i. VP-55XL is an enhanced version of the TLI’s NRC approved VP-55
4. Licensing transport overpacks and packages with NRC (Rick Migliore/TN Americas)

a. Little concern in ability to license/certify package
b. Industry is not in position to create criticalitybenchmarks
c. More concerned with licensing and packaging on the SNF side after the fuel is removed 

from the reactor

The labs presented on the following capabilities:
1. Nuclear Data and Benchmarking Program (Brad Rearden/ORNL)

a. High uncertainties in cross sections with-in intermediate and high energy ranges
b. Cross cutting program can support the needs of advance reactors

i. Use correlation coefficients in trending analyses to determine cross section 
sensitivities

ii. Perform gap analyses for non LWRs
c. Mine existing experiments to determine similarities

2. INL could bridge material gap for 10 years (Monica Regalbuto/INL)
a. Naval reactor fuel, EBR-II, and ZPPR plates can be available for downblending
b. Issues may exist with uncertainties and dose of U-234

3. Nuclear Criticality Safety Program (Doug Bowen/ORNL)
a. National Criticality Experiments Research Center (NCERC) best for 20% enrichment

experiments
b. Experiments are expensive and time consuming to setup and perform

i. Cost $425k-$2.1M
ii. Time frame 24-54 months

4. Validation discussion (John Scaglione/ORNL)
a. Some techniques do not need experiments but can instead use physics-based solution
b. Criticality validation process for ES-4100 package

i. Requires detailed knowledge of the application system
ii. Used similarity assessment to find how similar experiments were to target (Ck 

value)
iii. Over 175 relevant experiments with Ck over 0.9 and just under 700 with Ck over 

0.8, when considering HALEU UF6 in the ES-4100 package. Therefore, 
optimism that experiments exist to defend future package designs for HALEU 
transport.

The NRC’s also gave a short presentation followed by a discussion (Drew Barto/NRC)
1. Stressed the lack of information from >5% x <19.75% enrichment
2. Explained difficulty in changing existing regulation, especially regarding moderator exclusion 

for >5% enriched UF6.
3. Gave timeline for expected review

a. Complete entire process from day of acceptace of application to certifying in 7.4 months 
for 80% of transportation reviews and 2 years for all transportation reviews 

ACTION ITEMS/IMPORTANT TAKE-AWAYS
1. DOE is committed to transportation of material regardless of form, and NEI will be be the focal 

point for prioritization of different strategies.
2. Although the labs can provide additional criticality experiments, industry has enough data to 

license facilities, overpacks, and cylinders. Validation to find more critical experiments to 
establish less uncertainty in the benchmarks will be helpful.



3. A collective effort from industry is needed to express consistency on how much information 
exists or is needed in regards to criticality.

4. NEI will change HALEU white paper concerning criticality.
5. NRC needs to validate methodology is applicable at >5% enriched.
6. NRC already has group that meets bi-weekly concerning HALEU.

a. It will be very difficult and time-consuming to change NRC regulations

INDUSTRIES REQUEST FOR NEI, DOE, LAB COMPLEXES 
1. DOE and the lab complex should communicate and educate the NRC on criticality issues related 

to HALEU.
2. INL should support work needed to certify package design for the transportation of HALEU.

a. Suggest amending the COC of an existing package used for the shipment of commercial 
quantities.

b. Suggest DOE provide funding to package designer(s) for analysis and engineering work 
for a package to be submitted to NRC for approval.

3. INL should provide specific, or a range, on the expected impurities that will be present in 
recycled naval fuel.

4. In the longer term, DOE and the lab complex should increase the availabilitiy of criticality 
benchmark data (i.e., by performing, sponsoring, or data mining additional criticality 
benchmarks) to further reduce conservatism in package design.

ATTACHMENTS
Part I: Agenda
Part II: Attendee List
Part III: Presentations
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