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U.S. DEPARTMENT OF

ENERGY S&T R&D is Driven by the 2017 Internal Gap Analysis & NEI
Nuclear Energy R&D Priorities and Is Enhanced by the Demo Data
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THERMAL BEHAVIOR

SPENT FUEL TRIATHLON:
QUANTIFICATION OF NORMAL TRANSPORT SHOCKS & VIBRATIONS
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Probabilistic Model for Canister Failure by Stress Corrosion Cracking ASME Code Case

CURRENT AND FUTURE WORK IN EACH OF THE ABOVE AREAS

SNL — Surface environment, brine stability

SNL/Ohio State Univ. — Pitting initiation/growth, pit-to-crack transition

CO School of Mines (CSM)/SNL — Pitting initiation/growth (effect of stress)

SNL/LANL — mockup pitting/cracking

CSM — Pit-to-crack transition (modeling)

NC State U (SNL) — SCC growth rates

Ohio State Univ. (SNL) — SCC growth rates

SRNL — SCC growth rates
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High Burnup Spent Fuel Data Project Sister Rod Test Plan Visualization

We start with 25 Sister Rods. Ten will be used for this test plan® - 5 tested by PNNL and 5 tested by ORNL. Both labs will perform the
same tests, but ORNL will test fueled rods and PNNL will test defueled rods. ANL will perform RCT & RHT on segments of the rods.
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v" Cool at <5°C/hr. to 100°C?

6 rods are heat treated and 4 ate not; all rods undergo the same series of initial tests at room temperature.

INITIAL TESTS AT ROOM TEMPERATURE

v Rod Internal Pressure
v' Gas Communication
v" Optical Microscopy
_____ v" Hydrogen-Content
v" ASTM Micro-hardness
v' Cut and Defuel RCT & RHT Test Samples; Send to ANL. RCT
Tests at 20°C to 200°C, RHT at a PCT of 400°C.
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Rods are then cut into segn’ents which will be tested at either ro?@ temperature or 200°C3.
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1) 10 rods tested; 15 (of 25) remain: 5 M5®, 8 Zirlo®, 2 Zirc-4.
2) Cooling rate may change based on PNNL cooling rate test results.

3) All tests are repeated at two places along each rod, preferably at the top and near the middle.

4) Not all tests may be able to be performed at 200°C.

5) Deviations from this test plan will be based on continuous learning and approved before execution.

K 6) As testresults are obtained, our community reviews the data, and DOE determines a path forward. /




