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DOE SNF Road-Ready Demonstration
Project

• 1995 Department of Energy (DOE)-Idaho 
Settlement Agreement

• Strategic Framework for DOE-managed Spent 
Nuclear Fuel (SNF) → Road-Ready Dry 
Storage (RRDS)*

• Road-Ready Demonstration Project**

− Idaho Environmental Coalition-led with 
Battelle Energy Alliance support

− Develop hardware, processes, and 
regulatory framework for packaging SNF for 
RRDS

*Road-ready dry storage meaning packages capable of long-term storage, transportation, and disposal with 
minimal handling.

**Formerly DOE SNF Packaging Demonstration2



DOE SNF Road-Ready Demonstration Objectives
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DOE Standard Canister

• Sealed canister for diverse 
SNF.

• No safety credit to SNF 
characterization

• Certified with the storage 
and transport system.

• Stainless steel

• Impact protection

• No shielding
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DOE Standard Canister Closure Weld 
Leak Test

• Driven by ANSI 
N14.5 Standard

− 10 CFR 71, 
NUREG-2216

− 10 CFR 72, 
NUREG-2215

• Acceptance 
criteria: 1E-07 
std-cc/sec (“leak 
tight”).

• Helium leak test 
performed via 
“inside-out” 
technique.

Leak Rate 
(std-cc/sec)

Description Escape time 
of 1 cc bubble

1 Water running .1 sec

10-2 Water dropping 10 sec

10-4 Water tight > 15 min

10-6 Bacteria tight > 1 day

10-7 “Leaktight” -

10-8 Virus tight > 100 days

10-10 Gas tight > 30 years

10-12 Technically tight > 1000 years

Pfeiffer Vacuum, Leak Detection Compendium, 2013
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ANSI - American National Standards Institute



Closure Weld Leak Test – Helium-Filled Container (“Cup Test”)
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Closure Weld Leak Test Handling Concept
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Closure Leak Test Assembly Design
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Mechanical Seal Testing
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Testing Leak Tightness of Full Scale Leak Test Assembly Enclosure (No Inflatable Seal)
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> 1E-07 std-cc/sec → FAIL

Background Helium (Unknown Rate)

Calibrated Leak (2.4E-08 std-cc/sec)
Test Article (Canister) Leakage (Unknown Rate)

Leak Test Operation

He 

He He

He



Inflatable Seal Leak Test
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Inflatable Seal Leak Test Results

• Background leakage through inflatable seal 
exceeds acceptance criteria

• Background signal “masks” any potential test 
article leakage → automatic fail

Test Date Parameter Target Result Pass/Fail

10/22/23
Leak Rate ≤1E-07 std-cc/sec 1.1E-07 std-cc/sec Fail

Vacuum ≤50 mTorr 40 mTorr Pass

5/06/23
Leak Rate ≤1E-07 std-cc/sec 1E-01 std-cc/sec Fail

Vacuum ≤50 mTorr 750 mTorr Fail
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Further Work

• Further inflatable seal testing

− Fiber-reinforcement (high operating 
pressure)

− Superior seal profile (higher pressure 
differential)

• Response time testing

− ~30 ft. vacuum tubing

• Design modifications

− Lead-in for crane operation

− Vented fasteners for artificial leaks

− Welded plumbing penetrations
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Extra Slides
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Field Test vs. Shop Test
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Field Test vs. Shop Test
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Only a very small fraction of air leaking into 
the Leak Test Assembly is helium. This means 
only a small fraction is contributing to 
background.



Field Test vs. Shop Test
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Detector reading with a 1E-04 std-cc/sec air leak 
assuming different He backgrounds

5 ppm He

50 ppm He

100 ppm He

500 ppm He

1000 ppm He
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