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Assembly Tests
and
Possible Future Rail Tests

ST Transportation Work Packages
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Shaker Tests at
Dynamic Certification Laboratories
Sparks, Nevada
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Used Dynamic Certification Laboratories

Fuel
Disposition Assembly Shaker Tests

B Dynamic Certification Laboratories, Sparks, Nevada, May 12-13, 2015

B Sandia assembly with

— Three instrumented Zircaloy-4 tubes
¢ One with Pb rope
* One with Pb pellets
* One with Mo pellets

B Rail shock and vibration tests including rail coupling shock
— Mod/Sim project (Adkins) “P3” (*2043”) rail data inputs
— Tests based on railcar deck accelerations and basket accelerations

B Truck shock and vibration tests
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A Non-Normal Condition
of Transport
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Disposition

Test 10z-2: Rail coupling shock, side view
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lFJseld Test 10z-2: Rail coupling shock,
ue

Disposition

bottom-nozzle view
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Used

Fuel Shaker actuators
Disposition
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Used Test 10z-2: Rail coupling shock,

Fuel GoPro view, 11 frames/second
Disposition
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Disposition

Test 10z-2: Rail coupling shock strains
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Used Measured strains very low relative to

Fuel elastic limit of Zircaloy
Disposition

ORNL reports fatigue failure at 2.3E6 cyclesfor a Moment of 9 N-m [=14.7 ksij,
but no failurein 11E6 cycles for a Moment of 7.6 N-m (=15.4 ksi)

Range of stresses applied in ORNL fatigue tests.
based upon Moments of 5 — 35 N-m.
Maximum Moment in SNLshaker tests= 0.7 N-m
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Ej’iﬁ' Test 9: rail shock

Disposition max X, Yy, z basket accelerations
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Used Test 10xyz: Rail coupling shock
Fuel GoPro view, 11 frames/second
Disposition

)

June 10, 2015
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Used Comparison of micro-strains on different rods:
Fuel no significant differences in rods with pellets
Disposition  gnd rod with Pb “rope”

TEST 9
Rail Shock —
Basket
Loadings
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Used Comparison of micro-strains at pellet-pellet
Fuel Interface v. strain on single pellet:

Disposition virtually no difference in strains measured

TEST 9 Mo-pellet rod Mo-pellet rod
Rail shock — S.G. straddled S.G. straddled
Basket Loadings pellet-pellet gap single pellet

e N
TEST 12 Mo-pellet rod Mo-pellet rod —
S.G. straddled S.G. straddled - s — e —
Truck Shock . . s —, (o
pellet-pellet gap single pellet e =t IR - ———l—
S5 S4
0° 149 158
90° 52 56
225° 104 114
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Used

Fuel Maximum micro-strains DCL ralil tests

Disposition

Strain gauge

4: rail vibration, max x

(railcar deck g) [
5: rall vibration, max y 9
(railcar deck g)
6: rail vibration, max z 3
(railcar deck g)
7: rail shock, max x and z 19
(railcar deck q)
8: rail shock, maxy 34
(railcar deck g)
9: rail shock, max x, y, z
(basket Q) 241
10xyz-3: rail coupling 208
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Used
Fuel Maximum micro-strains DCL truck tests
Disposition

Test Maximum micro-strain Strain gauge

13: truck vibration,

1 — 100 Hz 198 S8-225
14: truck vibration,
gy 270 S8-225
11: truck shock,
1 — 100 Hz 246 S8-225
12: truck shock,
5_ 100 Hgz 301 S8-225
15-3: truck shock,
2.9 g half-sine 130 S8-225

59 ms pulse

June 10, 2015
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Microstrain (uE)

Used

Fuel
Disposition

Truck shock, 1-100 Hz v. 5-100 Hz
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Used
Fuel Comparison of rod strains for a truck shock test
Disposition

Truck Transportation Shock Half Sine, Test R1-15C
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Used
Fuel Comparison of rod strains for a rail shock test
Disposition

Rail Transportation Shock XYZ, Test R1-09
SRS
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Microstrain {uE)
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Fuel

Disposition

Rail shock railcar loadings v. basket loadings,

comparison of micro-strains

1T

Rail Transpanation Shock Comparison, Test R1.07 and R1.09
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TEST 9 — basket loadings
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Used Comparison of strains from all three test

Fuel - :
. " series at same location on assembly
Disposition
. Sandia Shaker DCL Shaker
Location on Truck Test
Assembly: Truck Shock Test . . Truck Shock Test
) ) Maximum Strain . )
Strain Gauge ID Adjacent to first Maximum Strain Maximum Strain
. Absolute Value
spacer grid, Absolute Value (uin/in) Absolute Value
pin/in
S e (win/in) (win/in)
$3-0° ,
Middle rod 143
Pb “rope”
TMR-G-S5-2 (0°) ,
Middle rod 119
Pb “rope”
$3-0° ,
Right-edge rod 160
Pb pellets
S7-0°
Middle rod 214
Mo pellets
S8-0°
Left-edge rod 301
Pb “rope”
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Disposition

The UFDC has a story to tell:
Can irradiated rods withstand NCT

June 10, 2015

properties
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Fuel
Disposition

June 10, 2015

What's next?
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Used
Fuel Possible Rail Test Option
Disposition

NLI 10/24 casks and railcars in Augusta, Georgia
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Used TCRC Railyard

Fuel Richland, Washington
Disposition

.. * Controlled test environment
~_ + Variety of track conditions
- Repeatability
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