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37 pin bundle configuration ï540 MWe PHWRôs

Peripheral/ outer pins- 18 nos.

Intermediate - 12 nos.

Inner ring - 6 nos.

Central - 1 no.
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P- 04

P- 09

I-1-7

Bundle No- 37491



Å Fuel bundle No. 37491 from the 540 MWe Pressurized Heavy Water Reactor

(PHWR),Tarapur Atomic Power Station-3 (TAPS-3) was received at hot cells

of PIED, BARC for failure analysis.

Å The bundle was loaded in the in channel P-18 at the 4th string position. The

bundle was pushed from 4th position to the 12th position as it was suspected

to have failed. It stayed at that position for one day and was finally

discharged from the reactor.

Å The fuel bundle accumulated a burnup of 3576 MWd/tU during the residence

time of 147 days in the reactor. Subsequently, it was cooled for 1.5 Years.

Å PIE of the failed and unfailed fuel pins of the bundle included visual

examination, leak testing, profilometry, ultrasonic testing, gamma scanning,

metallography, hydrogen content determination in the cladding.

Å Four fuel pins were found to have failed in this fuel bundle. This

presentation highlights the important findings of the examinations carried

out and root cause of fuel failures.

Introduction



Bundle No- 37491

540 MWe Reactor core having 392 (22x 22) fuel channels. 
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Outer pin P9 ~ 40 mm from EP weld

Outer pin P4 - ~150 mm from EP weld 

Pin I-1-7- ~30 mm from end plug weld

Outer Pin P 18 -Two axial cracks ~ 130 & 145 mm from EP weld 

PIE Visual examination of Failure locations
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Liquid Nitrogen- Alcohol leak test

P 18 

P 9 

P 4 

I-1- 7
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Through-wall 

defects in all 

the 4 fuel pins 
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leak test

Schematic of 

fuel pin dipped 

in Liq. Nitrogen
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Laser Profilometry contd.
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Increase in diameter of the fuel pins was observed at an axial 

location which coincides with the failure location in the fuel pin. 

Spacer Spacer



0 100 200 300 400 500

0

100

200

300

400

500

600

Ga
mm

a c
ou

nts

Length of fuel pin (mm)

 Cs137

 Ru106

Gamma scanning

Failed pin- Cs137 counts variation Unfailed pin- Cs137 counts constant

Variation of Cs137 near 

the defect location 

Ąhigher fuel 

temperature 

Ąmigration of volatile 

Cs from hotter to 

cooler locations.

Ru106 counts are 

constant
Bundle No- 37491


