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EFFECTS OF FUEL ROD SUPPORT CONDITIONS ON FUEL BEHAVIOR
DURING A REACTIVITY INITIATED ACCIDENT

*
Koji IWATA, Tsutao HOSHI and Tomio YOSHIMURA

Division of Reactor Safety,

Tokai Research Establishment, JAERI

(Received January 6, 1982)

Irradiation experiments were conducted at the Nuclear Safety Research
Reactor (NSRR) to examine the effects of fuel rod support conditions on
light water reactor fuel behavior during a reactivity initiated accident
(RIA). Two rod-support conditions, (1) both-end fixing condition and (2)
top-end fixing ‘bottom-end free. condition, were employed in the experiments.

Comparison of the results between these experiments and the standard
experiments (bottom-end fixing top-end free condition) led to the foliowing
conclusions.

(1) Compared to one—end fixing condition, a fuel rod may bend significantly
and consequently may become vulnerable to cracking of the cladding at lower
energy deposition under both-end fixing condition, because longitudinal
displacement of a fuel rod due to temperature change during transient is
restrained. However, cracks do mot penetrate the cladding wall if the
cladding has residual ductility because cracks are stopped at ductile layer.
Fuel failure caused by through-wall cracks in the cladding is not likely

to occur until the cladding loses ductility, which occurs at around 260
cal/g.U02. Fuel failure threshold under both-end fixing condition is identical
with that under ome-end fixing condition.

{2) Concerning the cause of incipient fuel failure ( brittle fracture of
cladding by through-wall cracks) under one-end fixing condition, bending
moment which may act on the cladding due to the vibration of a fuel rod

during transient does not cause fuel failure.

Keywords : NSRR Reactor, Reactivity Initiated Accident, LWR Fuel Safety
Fuel Rod Support, Fuel Failure, Brittle Fracture, Fuel Bending
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Test fuel design summary

UQO,; Pellets

Pienum Gas

Diameter 9.2 9nm

Length 1 Omm

Densgity 958 T.D.

Enrichment 10%

Shape Chamfered
Cladding

Material Zircaloy—4

Wall Thickness | (.6 2nmn
Pin

Diameter 10.7 2nm

Pellet—Cladding Gap 0.0 9 5nn
Element

Overall Length 27 9nm

Fuelled Length 135mm

Weight of Fuel Pellets | ~95g

Number of Pellets 14

He 1 atm -

Table 2.2 Test conditions
Energy .
Test No Test Fuel Deposition Fuel Bod Support Condition
{cal g-UQ;)
10% E . B
320-1 237 ' Both—end fixing
Standard Fuel -
320—3 a 260 Top—end fixing bottom—end free
320—4 " 235 Both—end fixing
320~5 " 270 Both—end fixing
320-6 " 304 Both—end fixing
3207 " 266 Top—end fixing bottomend free
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