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INTRODUCTTON

As a part of an investigative program to assist in analyzing generic
steam genefato£ tube concerns, a tube was to be cut and removed from the
"A'" steam generator of Unit No. 1 at the Surry Power Station. During the
activities associated with the tube remgval on October 21, 1975, equipment
failufe'allowed a steam generator tube to be pulled without being cut
prior to pulling. The purpose of this report is to summarize the occurrence
and the correétive actions associated therewith.

SUMMARY OF OCCURRENCE .

"A tube sample was being removed from "Af steam generator on October 21,
1975 by representatives of the Westinghouse Electrié Corporation. The tube
pulling operation consists of the following basic steps:

1. Counterbore the tube end to remove the tube to tube sheet
weld.

2. Coré drill the tube to relieve the rolled portion.

3. -Expand the tube into the sixth_supporﬁ plate.

4, Cut the tube with the I.D. fly cutter just below the sixth
support plate.

5. Cut threads into the tube I.D. with éap.

6. Install threaded pulling bar into tube,

- 7. Extract’tube ﬁith hydrauiic jacking equipment.

Upon completionAof the above operations for tube R20C74, if was discovered
that the tube was severly-dist&rted and stretched. It appeared that the
tube had not been cut, but had been pulled apart.

Subéequent investigation of the incident confirmed that the tube had

not been cut, but was pulled épart by the hydraulic jacking mechanism., A
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~feview of the work log indicates the aforementioned steps had been com-

pleted. However, it was determined that step number 4, cutting the tube,
was not satisfactorily completea.

Following the incident it was determined that one of thg extension
links which connected the cutting head to the drive ‘assembly had broken.

This failure resulted in the rotation of only that portion of the cutter
assembly below the broken link. Since the fly cutter is at the top of the
assembly, it is postulated that rotation did not occur and the tube was

not cut. The Westinghouse representative operating the cutter was not

aware of fhe condition, since the cut is made primarily by "feel" and the
extended length of the assembly (about'26 feet) resulted in less sensitivity.
The operator assumed the tube hédAbeen cut and the operation continﬁed and the
tube was extracted with the hydraulic jacking eqﬁipment.' Sufficient force
was applied by the jacking equipment to pull the tube apart.

As- a result of the occurrence,. an investigation was conducted to
determine the cause and consequences of the event. The results of the
investigation aﬁd corrective actions are summarized below:

1. Tube cutting activities

a. there was no dgmage to cuttei heads
b. ' the linkage was broken on cutter assembly
c.'.inspection of the tube indicated it had not been cut
d; the tube cutting procedure as written was followed.
2. It is believed that the tube parted approximately nine (9) inches
- above the seventh (top) support plate, The location of the
break cannot be meaéured with precision due to the plastic
deformation of the removed segment.

3. The most probable site for damage resulting from the high pulling

force would be tube R19C74 which is directly below the broken
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tube. An eddy current probe was inserted through the outlet

(cold leg) of this tube and pushed through the U-bend around

to the straight hot leg. No abnormal signals were observed
in tube R19C74. 1In addition, all the other tubes in column
74 below row 20, as well as columns 73 and 75, were eddy current

inspected to the fullest extent possible. There was some inter-

ference with the eddy current probe associated with '"denting"

deformation at support plates on some of these tubgs. It is
concluded that the load imposed on tube R19C74 during the
pullihg of tube R20C74 (above it in the U-bend section) did not
result in significant deformation. It is considered that the
tubes below R19C74 were relatively unaffected if any contact
did occur.

Tube R19C74 was plugged as a'precautionary measure.
The>remaining portion of tube R20C74 was plugged as well as the
tube hole in the tube sheet from which the tube was removed.
Tubes surrounding R20C74 were aiso plugged. Westinghouse
advises that the broken end of R20C74 cannot contact other
tubes which form a part of the reactor coolant pressure boundary
during subsequent operation.

The load imparted to the tube sheet duriﬁg pulling operations
was analyzed. The recorded maximum pulling force of 14,115
pounds had no adverse effect on the integrity of the tube sheet
or divider plate since the resulting deflections are negligible.
To preclude the recurrence of a similar event, thé tube'pulling
procedure has been revised to require that an eddy current
inspection be conducted on the tube to be removed to confirm

it has been cut.
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III. _#ONCLUSION
Tube»RZOC?& was pulled apart in the removal operation as a resﬁlt
- of an unaetected malfunction of:the internal tuﬁe cutter which failed in

a manner-ﬁhich géve the operator a false indication of having cut com-
pletely through the tube wall. |

The inadvertant pulling of uncut tube R2OC74-did‘not affect the
struqturél integrity of the reactor coolant system pressure boundary in
steam generator "A". The plugging of the tubes surrounding R20C74 pro-
vides additional assurance that the integrity of the pressure boundary
will be maintained. The loss bf-primary flow area in the tube bundle-
does not affect the operation of thevséfety injection system, nor will

it interfere with normal operation.

The health and safety of the general. public was not affected by the

occurrence described herein.






