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[INTRODUCTION

Analysis of cracked tubes from both A and B steam generators at TMI-1 indicated
the failure mode was intergranular stress corrosion cracking with a reduced
orm of sulfur most likely acting as the corrosive 1gvnt.l Since the tub«
cracks were initiated from the ID surface, the presence of sulfur contaminents
in the primary system implies the potential for material degradation of other

RCS components.

1iled examination of regenerative neutron source (RNS) retainer from
MI-1 core s conducted at B&W's Lynchburg Research Center as part
various core rnmponvntu.g Although
n installed during the end-of-cycle

spring and load legs had been in a stressed condi

environment. A RNS »tainer was selected

X750).

visually examired and
retainer was then

the components

bend tests
metallograph:

oLM exXxamina

anal yses

5 and on

retainer, prior t shipment.
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This letter report presents results from the examination of the retainer at

LRC and the chemical analysis o cloth wipe samples.
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EXAMINATIONS AND RESULTSI» 4

Examinations

examination he retainer and its component parts was condu

magnifications up to 60 th a stereo microscope. Photographic records

 §

sual observations were iken with a 4X5 camera attached to the mf

Macrophotographs of t} ainer were taken with a MP-3 copy came

ak vl
y STOWed

assembly no

the weld, RS . A scnematic view
retainer ide ying its v 18 components is shown in Figure 1.
macrophot he leg ‘ nee, and foo on

8 are shown in

Virtually 1 id wa ) ved ) ] urface Overall

} i
1ad

n had a dark, powdery
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the X750 spring was tested for preload and spring rate

&

using a load-deflection test rig previously used for irradiated retainers from
D\ e o] 3 »> : = ¢ .
Oconee 3. The retainer spring was compressed using known weights

100 pounds, while spring deflection was measured with two dial indicators:

ullds,

accurate to 0.001

curves were recorded and are shown in Figure 6.
pounds and spring rates from

normal and agree with other

was compressed t its
k weighed a nominal

after full

mpression wa
After
magnific

ybserve
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weld area, inner and outer can surfaces). The areas where the drops were placed

were then observed through the stereoc mi~sroscope. Bubbles from the solution

indicate the presence of reduced forms of sulfur (sulfide, thiosulfate, etc.).

i
The basis f« he test is the catalvtic acceleration of the iodine-azide re-

action by reduced forms of sulfur. This reaction evolves free nitrogen gas t

i

produce bubbles and will detect reduced forms of sulfur at concentrations less

iLl

than one ppm.

2.4.2 Results

Outside surface » retainer components showed positive reactions t

sodium azide spot tes The inner surface of the can and the retainer spring

showed negative reac ns. Re f the tests are summarized below:

Retainer omponent

1 Wl )
LEETNE
ol - -

surfaces

showed n

legrease
ver, and dried
Penetrant and
while

rem
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indications

either the leg, weld area, or spring.

were from elongated surface inclusions

on the sides

region and 1/2 inch piece

were clamped in a vise and bent

iegrees with no visible crack
sample was bent and fractured.
haracterize the mode

ire surface was new and

appearance of the fracture

intergranular cracking was
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-

2.7.2 Results

The microstructure of all the samples appeared normal and no evidence of inter-

granular attack was observed. Figure 8 shows typical etched

microstructures

the 304 SS base metal, 308 SS weld metal, and X750 sp~ing. The

|
i

area and
heat-affected zone are shown at 50X in Figure 9

surface uil\c_‘ Samples

Cloth wipe sampl
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LRC Wipe Sample R

(cloth batch 6

R\S | t 1 Y_,z,‘\‘> ai 'h'i;‘t’ .‘*\'f’.l«"\'d?'!\’
. . g - 3 . ) . 1 )
Component S Ug 3lank Sa , U Area, in¢ Sulfur, ug/iné

b - 4

removed
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3. CONCLUSIONS

While reduced forms of sulfur were detected on the retainer components, there

was no evidence of mechanical property degradation or intergranular attack.
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Front

Figure 3. Overall Appearance of Front, Back,
and Top of Retainer L106
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