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Effects of Pellet Shape on the Fuel Failure
Behavior under a RIA Condition
(Pellet Shape Parameter Tests in the NSRR Experiments)

Takanori HOSOKAWAf Tsutao HOSHI, Satoshi YANAGIHARA,
Takamichi IWAMURA, Yoshihiko ORITA**

Division of Reactor Sufety, Tokai Research EStab]ishment, JAERI

(Received September 24, 19380}

The two types of fuel rods with different pellet shapes, i.e. flat pellets
and dished pellets, were tested in the NSRR to investigate the effects of pellet
shapes on the fuel failure behavior under a RIA condition and the results were
compared with those of the chamfered pellet fuel rods which are used as the
reference rod in the NSRR experiments. In addition, the deformation of pellets
due to thermal expansion is calculated by using a FEM computer code.

Through the above results, following conclusions are obtained.

(1) In the experiments, insignificant = differences on the cladding surface
temperature responses and the appearance of post-irradiated rods are observed

in each type of rods.
{2} Evident differences on the deformation of fuel pellets have not appeared in
the calculation.

(3) In the RIA conditions, it is cencluded that the fuel failure behavior and
threshold energy might not be affected by pellet shape of which size is in
the range of the current LWR's fuel rods.

g,

Keywords: Reactivity Initiated Accident, Fuel Failure, Failure Threshold,
ua, Pellet, Pellet Shape, Fuel Deformation ,NSRR Reactor, Fuel Rod

* On leave from Hitachi Ltd.,
** Science and Technology Agency
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Table 2.1

JAERI-M 9140

Design Summary of Test Fuel Rod

Fuel Type

Dimension

UQ, pellets

Diameter

Enrichment

9.2 9mm

10 mm

95%T.D.
10%

See Fig. 2.6

Cladding
Material
Wall Thickness

Zircaloy—4
0.6 2mm

Diameter

Pellet—cladding Gap

10.72 mm
0.095mm

Overall Length

Fuelled Length

Weight of Fuel Pellets
Number of Pellets

Plenum Gas

265 mm

135 mm
953 g

14
He 1 atm
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Table 2.4 Energy deposition measurements in test fuel rods

Energy deposition in fuel rod{(cal./g-U0;)
Type of
Test N0 Calculated from measured by Ge(Li) detector'*
fuel rod
reactor power Z2° Lal40
226-—-2 Flat 239 230 ' 232
2266 Dished 238 237 2314
2267 Dished 238 236 234

(«1) Axial center
Capsuie hold -down device

B

Control rod drive

Water level
LN\

——

Py

Verfical loading tube

Offset loading tube

S
.-'_\,'E

Capsule storage pit

:

3 Neutron radiography

; Fuel element L ki

Fid
™

I . -
! ; [ -
Vet
-

Caps'u‘l.e i;rippinq device

{Sub- pile roo
Sl

ey fieg Tt

Fig. 2.1 Vertical cross-section of the NSRR
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Fig. 2.2 Standard operating core configuration
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Fig. 2.3 Pulse reactor power and core energy
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Fig. 2.4 Standard Water Capsule
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( unit @ mm )



JAERI-M 9140

juewoeing oy einjeaodma] eovyang Jurppe[) 10j sejdnosomIayy Jo WoI3IEIO] AR AN

181ued TeIXY

I91U22 2307

§-BZ-922 W umm.H_ O

LBG—'T—9Z8 W Zﬁ._ O

g ¢ g ¢
6 {01
]
_ A—
T R !
12 [ A L 8 |
ul)
r—4
|
Tl URIG ¢ I'_al_ wug ¢ |u_
4 g 9
| _ |
‘ — )

I21HUa0 8d0

Iaqusa [BIXY



Relative Power

1.2

1.1

1.0

0.9

0.8

JAERI-M 02140

Bottom
Test No. 226-1, B&7T
mmmmeaTest N 226-2&5
Fuel stack (135mm)
ba~4
1 | i | l

b}

0 50 100
Axial Position {(mm)
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Fig. 2.9 Radial Power Distribution of Test Fuel Rod
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Comparison of X-ray photographs ef fuel reds irradiated at 240-250 cal/g.U0, in

pellet shape parameter tests

Fig. 2.18
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Fig.2.20 Comparison of transient responses of cladding surface temperature

in Test No.226-2 (Flat pellet rod, 239 caljg- UO,)
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Fig.2.21 Comparison of transient responses of cladding surface temperature

in Test No.226-6 (Dished pellet rod, 238 ©dl/g-UQ2)
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Fig. 2.22 Comparison of Permanent Growth of cladding Digmeter

in Pellet Shape Parameter Tests (~ 210 @lg.u0,)
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