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Action Items Identified for PNNL

» Determine enthalpy required for HBO-5 hot case to fail in
FRAPTRAN

» Determine reason that FRAPTRAN predicts gap re-
opening much sooner than FALCON

» Determine reason for much larger gap conductance for
REPNa-3 in FRAPTRAN than FALCON

» Respond to IRSN questions regarding modeling done in
FRAPTRAN

» Run HBO-1, HBO-5, HBO-6, and REP-NA3 with sum or
radial expansion procedure
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Determine enthalpy required for HBO-5 hot case to

fail in FRAPTRAN

» Power history was uniformly increased in increments of
1%
» FRAPTRAN predicted failure when power history was
increased by 3%
» Enthalpy increase
m HBO-5 cold — Failure at 76.9 cal/g
m HBO-5 hot —No failure — 79.5 cal/g max enthalpy
m HBO-5 hot with 103% power — Failure at 81.9 cal/g
m 5 cal/g difference between hot and cold failure predictions
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Determine reason that FRAPTRAN predicts gap re-

opening much sooner than FALCON

» FRAPTRAN uses the sum of radial rings approach.

» This approach causes larger pellet strains for an edge
peaked distribution

m Leads to more cladding permanent strain

» As maximum temperature moves into the pellet, the pellet
strains decrease

m Leads to more rapid gap re-opening
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Determine reason for much larger gap conductance

for REPNa-3 in FRAPTRAN than FALCON

» Uniform gap conductance differences between FRAPTRAN and
FALCON are due to a units conversion error. These are really quite

similar (£20%)
» Very large gap conductance difference for a short period of time
observed for REP-Na3

m Cladding inner temperature very hot
m FRAPTRAN predicts very low value for cladding Meyer Hardness

m Low value of Meyer Hardness leads to large closed gap conductance

» FRAPTRAN was updated to limit decrease in cladding Meyer
Hardness
» Impact
m Centerline temperature unaffected
m Cladding temperature lower at this time
m Fuel surface temperature greater at this time

~

Pacific Northwest

NATIONAL LABORATORY



Respond to IRSN questions regarding modeling

done in FRAPTRAN

» Comments and questions responded to and sent to IRSN
» No further feedback from IRSN has been received
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Run HBO-1, HBO-5, HBO-6, and REP-NA3 with sum

of radial expansion procedure

» Cases run and sent to Anatech/EPRI

» These cases are provided for comparison purposes only.
This is not the approach recommended by PNNL

Ring Expansion Sum of Radial Nodes

» Strain
m Sum of radial nodes underpredicts RIA strains
® Ring expansion provides good predictions
» Falilure
m Sum of radial nodes no failure predicted for NSRR or Cabrl tests
m Ring expansion predicts failure well for NS
~g
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