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Working Group Meeting Goals

The Advanced Reactor Safeguards (ARS) program focuses on addressing 
near-term challenges advanced reactor vendors face in meeting U.S. 
domestic Physical Protection System (PPS) and Material Control and 
Accounting (MC&A) requirements.

Goals for this meeting:

ÅPresent progress on technical work.

ÅDiscuss collaboration within the program.

ÅDiscuss external collaboration with vendors, stakeholders, and related 
program areas in DOE NE and NNSA.

ÅPlan work for FY24 and outyears.
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Outreach & Impact

Å²ŜΩǾŜ ŜǎǘŀōƭƛǎƘŜŘ ŀ ǉǳŀǊǘŜǊƭȅ Ŏŀƭƭ ǿƛǘƘ ǘƘŜ bw/ ƻƴ a/ϧ! ŀƴŘ ŀ 
monthly call on physical security.

Å²ŜΩǊŜ ŜȄǇŀƴŘƛƴƎ ǾŜƴŘƻǊ ǇŀǊǘƴŜǊǎƘƛǇǎ ǘƘǊƻǳƎƘ ŀŘŘƛǘƛƻƴŀƭ ǊŜǉǳŜǎǘǎΥ
ÅTP Natrium, TP MCFR, Westinghouse eVinci

ÅCurrent requests from Kairos and X-Energy

ÅWe continue to work collaboratively with NNSA on vendor partnerships 
(where there have been requests for both domestic and international 
support).

ÅThe ARS website has been useful for circulating the UUR reports from 
the program:

https://energy.sandia.gov/ars
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Outreach Observations

ÅThe advanced reactor vendors are all in very different positions for 
technical approaches, deployment strategies, and technical maturity.
ÅAs a program, we need to continue to be flexible with vendors and partnerships 

depending on their needs.

ÅWe are seeing how safeguards and security by design is also being 
addressed differently across the vendor community, and there remains 
a need to continue to promote the value of SSBD.
ÅSome vendors are very receptive.
ÅOthers have difficulties presenting this need to their upper management.
ÅThere are also differences whether vendors plan to be owner/operators.

ÅOur interactions with NRC have been very positive, and it seems to 
really help NRC staff when they see the proposed concepts and 
approaches ahead of time.
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Conferences

Å²ŜΩǾŜ ōŜŜƴ ŀōƭŜ ǘƻ ƎŜǘ ŀǇǇǊƻǾŀƭ ŦƻǊ ǇǊŜǎŜƴǘƛƴƎ р ǇŀǇŜǊǎ ŀƴŘ ǘǿƻ ǇŀƴŜƭ 
sessions to the INMM/ESARDA meeting in Vienna (May 22-26):
ÅAlan Evans: ά{ŜŎǳǊƛǘȅ .ȅ 5ŜǎƛƎƴ ŦƻǊ !ŘǾŀƴŎŜŘ ŀƴŘ {Ƴŀƭƭ aƻŘǳƭŀǊ wŜŀŎǘƻǊǎέ
ÅPhil Gibbs: ά{ǘŀǘƛǎǘƛŎŀƭ !ǇǇǊƻŀŎƘŜǎ ŦƻǊ tŜōōƭŜ .ŜŘ wŜŀŎǘƻǊ hǇŜǊŀǘƛƻƴǎ ŀƴŘ {ŀŦŜƎǳŀǊŘǎέ 
ÅMark Croce: ά/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ 5ƛǎǎƻƭǾŜŘ IƛƎƘ-Burnup Nuclear Fuel with Microcalorimeter, 

High-tǳǊƛǘȅ DŜǊƳŀƴƛǳƳΣ ŀƴŘ /ŀŘƳƛǳƳ ½ƛƴŎ ¢ŜƭƭǳǊƛŘŜ DŀƳƳŀ {ǇŜŎǘǊƻǎŎƻǇȅέ
ÅNathan Shoman: άbƻǾŜƭ {ǘǊŀǘŜƎƛŜǎ ŦƻǊ {ŀŦŜƎǳŀǊŘƛƴƎ aƻƭǘŜƴ {ŀƭǘ wŜŀŎǘƻǊǎέ
ÅOdera Kim & Yonggang Cui: άaƻŘŜƭƛƴƎ ŀƴŘ {ƛƳǳƭŀǘƛƻƴ ƻŦ CǳŜƭ .ǳǊƴǳǇ ƛƴ tŜōōƭŜ .ŜŘ wŜŀŎǘƻǊǎέ
ÅLap Cheng & Ben Cipiti (Panel) άDŜƴŜǊŀǘƛƻƴ-IV Proliferation Resistance and Physical Protection: 
¢ǊŀƴǎƛǘƛƻƴƛƴƎ ŦǊƻƳ wϧ5 ǘƻ 5ŜǇƭƻȅƳŜƴǘέ 
ÅBen Cipiti, Alan Evans, Claudio Gariazzo (Special Session) ά{ŀŦŜƎǳŀǊŘǎ ŀƴŘ {ŜŎǳǊƛǘȅ ōȅ 5ŜǎƛƎƴ ŦƻǊ 
!ŘǾŀƴŎŜŘ wŜŀŎǘƻǊǎΥ !ƴ LƴǘŜǊŀŎǘƛǾŜ 9ȄǇŜǊƛŜƴŎŜέ

ÅWe want to strongly encourage submission of ANS Summaries to the 
Advances in Nonproliferation Policy Technical Conference (ANTPC), 
embedded in the Winter ANS meeting in DC (November 12-15)
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Reports

ÅEveryone in the program needs to put themselves in the shoes of the 
vendors when writing your final report ςwhat does the vendor 
community take away from this?
ÅIf the report is more than 30-40 pages, need a good executive summary (NOTE 

that an executive summary should not just be a slightly longer abstractτyou 
want to highlight your key technical results and include some figures/tables).
ÅHave you provided results or performance testing to prove the use of the 

approach or technical concept?
ÅHave you clearly articulated why this is important?

ÅIn the traditional technical report structure, it often takes a long time to 
ƎŜǘ ƛƴǘƻ ǘƘŜ άƳŜŀǘέ ƻŦ ǘƘŜ ǊŜǇƻǊǘΦ ¢Ƙƛƴƪ ŀōƻǳǘ Ƙƻǿ ǘƻ ŎƻƴŘŜƴǎŜ Řƻǿƴ 
intro, background, procedures sections to get to the main points/key 
results sooner.
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PICS:NE

ÅMonthly PICS status is important for program trackingτthese inputs all roll 
up to a report to DOE NE. 
ÅNormally we want to see an input in accomplishments every month.

ÅLŦ ȅƻǳ ŘƛŘƴΩǘ ǎǇŜƴŘ ŀƴȅ ƳƻƴŜȅΣ ƛǘΩǎ ƻƪŀȅ ƴƻǘ ǘƻ ƛƴǇǳǘ ŀŎŎƻƳǇƭƛǎƘƳŜƴǘǎΦ

ÅOur main challenge with the budget is the monthly or quarterly distribution 
of moneyτwe all need to take that into account when planning spending and 
any contracts.
ÅIf you do need to make a big purchase, let us know so we can adjust the lab allocations.

ÅInternational Travel Requests ςDOE NE needs to see detail in these requests. 
In the future, note that there should be a good paragraph for both the 
Purpose/Scope and Justification tabs. These should be submitted when ARS 
work is involved, even if funded from another source.
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FY22-23 Thrust Areas: Highlights

Physical 
Protection 
Systems

ÅReduce number of 
on-site responders

ÅReduce upfront 
costs 

ÅEvaluate enhanced 
safety systems 

ÅEvaluate unique 
sabotage targets 

Evaluated enhanced delay features 

for reliance on off-site response, 

DMA technology, unique sabotage 

targets for advanced reactors

2 Years Ago Where are we now? Where are we going?

Developing PPS options for vendors (Micro 

vs. SMR & on-site staff vs. ROWS options), 

DPIDS design, cyber-physical attacks (M2), 

separate reports on SFR, heat pipe, and 

HTGR sabotage analysis.

PPS design recommendation report 

for each class of advanced reactor 

including sabotage, cyber, and 

timeline analysis, DPIDS with 

integrated UAS detection, 
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FY22-23 Thrust Areas: Highlights

Pebble Bed 
Reactor MC&A

ÅEvaluate 
regulatory 
approach

ÅDetermine driving 
requirements

ÅEvaluate new 
monitoring 
technologies

Developed a baseline MBA 

structure, and began evaluating 

pebble batch identification and 

improved burnup measurements

2 Years Ago Where are we now? Where are we going?

Developing a pebble database, 

progressing pebble batch measurements, 

ML approach for improved burnup 

measurements, and tying all together into 

an integrated MC&A approach (M2).

Complete an NDA measurement 

campaign for short-cooled pebbles 

and validate ML burnup 

measurement approach.
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FY22-23 Thrust Areas: Highlights

Microreactor 
PPS and MC&A

ÅDevelop a 
licensing 
framework 

ÅDevelop 
approaches 
appropriate to the 
very small scale

ÅEvaluate new 
monitoring 
technologies 

Evaluated different classes of 

microreactors and potential 

monitoring technologies for MC&A

2 Years Ago Where are we now? Where are we going?

Lesser MC&A challenges have given 

way to enhanced emphasis on 

developing compact PPS design 

options.

Develop multiple PPS options for 

vendors (above ground vs. below 

ground, with ROWS and without, 

enhanced delay), and assist 

universities with PPS requirements 

for university microreactors.
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FY22-23 Thrust Areas: Highlights

Liquid Fueled 
MC&A

ÅEvaluate 
regulatory 
approach

ÅDevelop baseline 
accountancy 
approaches

ÅEvaluate new 
measurement and 
monitoring 
technologies

Starting to understand the various 

types of MSRs, modeling tools, and 

measurement technologies available 

for MC&A

2 Years Ago Where are we now? Where are we going?

Developed a MBA/ICA structure (M2), 

understand better measurement limitations, 

developed the MFIT test bed, partnerships 

with vendors to test measurement 

technology.

Develop an MC&A approach with 

integrated process monitoring, move 

measurement technologies toward 

pilot demonstration
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