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

We have fuel in hot cells.
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We completed non-

destructive tests.

T

We are starting

destructive analysis.

SISTER ROD MECHANIC ESTING DATA

We have thermal models.

We are getting
new thermal
data from the

Demo.

We will build a test apparatus to
identify thermal conservatisms &

develop more realistic assumptions.

THERMAL BEHAVIOR

PROVIDES KNOWLEDGE ABOUT SPENT FUEL INTEGRITY WHICH IS COMPARED TO DATA FROM THE TRANSPORTATION TESTS
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SPENT FUEL TRIATHLON:
QUANTIFICATION OF NORMAL TRANSPORT SHOCKS & VIBRATIONS
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Stress Corrosion Cracking R&D:

Evaluate Time Dry Storage Canisters Can Be Safely
Stored as a Function of ISFSI Location

BEGIN
STORAGE

incubation Pit Growth

PIT INITIATION

Duration based on environment
(RH < RHthreshold )

ISFSI site-specific
ambient weather

model

Crack Growth

CRACK INITIATION

Controlled by environment, salt surface
load, and stress field

Canister-specific Maximum pit Pit-to-crack
size model transition model

f(salt load, T, RH) f(pit depth, stress)
thermal models

Probabilistic Model for Canister Failure by Stress Corrosion Cracking

STO RAG E
PENETRATION TIME

Controlled by crack growth rate and
"time of wetness (environment)

Empirical measurements of
SCC growth rates

Aging Management Plans,
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)

QV/ // d Ai/ — niftinn/rrryrkincy

CSM — Pit-to-crack transition (modeling)

NC State U (SNL) — SCC qrowth rates

Ohio State Univ. (SNL) — SCC growth rates

SRNL — SCC growth rates
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High Burnup Spent Fuel Data Project Sista Rod Test Plan Visualization 4-17-18

We start with 25 Sister Rods. Ten will be used for this test plan1— 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.

HEAT TREATMENT OF SEGMENTS OR

PNNI
WHOLE RODS TO 400°C: 

ORNv 3 Rods: 3. M5®, 1 Zirlo®, 1 ZII-C-41 [[
V Cool at 55°C/hr. to 3.00°C2

No HEAT TREATMENT 
(as irradiated):

2 Rods: i M5®, 1 Zirlo® NI

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

PNNI

PRI to Test
Deluekd Rods

INITIAL TESTS AT ROOM TEMPERATURE

✓ Rod Internal Pressure
✓ Gas Communication

✓ Optical Microscopy
✓ Hydrogen-Content
✓ ASTM Micro-hardness
✓ Cut and Defuel RCT & RHT Test Samples; Send to ANL. RCT

Tests at 20°C to 2oo°C , RHT at a PCT of 400°C.

Rods are then cut into scznents which will be tested at either roorn temperature or 200°C3.

TEST AT 200°C4

✓ ASTM Axial Tensile Test  

PNNI   ✓ ASTM Burst Test  ORR
✓ ASTM 4-pt Bend
✓ Fueled RCT @ ORNL

Room TEMPERATURE

✓ ASTM Axial Tensile Test
   ✓ ASTM Burst Test

PNNI  ✓ ASTM 4-pt Bend
✓ Fueled RCT @ ORNL

✓ CIRFT @ ORNL

✓ Particle Release @ ORNL

ORR to Test
fuekd Rods

i) io 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.
6) As test results are obtained, our community reviews the data, and DOE determines a path forward.
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