
December 20, 2004

Mr. J. W. Moyer, Vice President
Carolina Power & Light Company
H. B. Robinson Steam Electric Plant,
    Unit No. 2
3581 West Entrance Road
Hartsville, South Carolina 29550

SUBJECT: SUMMARY OF CONFERENCE CALL WITH CAROLINA POWER & LIGHT
COMPANY ON THE H. B. ROBINSON UNIT NO. 2 SPRING 2004 STEAM
GENERATOR INSPECTIONS (TAC NO. MC3038)

Dear Mr. Moyer:

On May 6, 2004, the Nuclear Regulatory Commission staff participated in a conference 

call with Carolina Power & Light Company representatives regarding their steam generator tube 

inspection activities at H. B. Robinson Steam Electric Plant, Unit No. 2.  A summary of the 

conference call is enclosed.  Please contact me if you have any questions. 

Sincerely,

/RA/

Chandu P. Patel, Project Manager, Section 2
Project Directorate II
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket No. 50-261

Enclosure:  As stated

cc w/encl:  See next page
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SUMMARY OF CONFERENCE CALL
WITH CAROLINA POWER & LIGHT COMPANY

REGARDING THE SPRING 2004 STEAM GENERATOR INSPECTION
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

On May 6, 2004, the NRC staff participated in a conference call with Carolina Power & Light
Company (CP&L, the licensee) representatives regarding the Spring 2004 steam generator
(SG) tube inspection activities at H. B. Robinson Steam Electric Plant, Unit No. 2 (HBRSEP2). 
At the time of the call, the plant had completed the majority of the inspection activities as
outlined in the scope below.  The issues discussed were listed in our letter to CP&L dated
April 15, 2004 (ML041060675).

HBRSEP2 has three Westinghouse model 44F SGs.  These SGs were installed at the plant in
1984.  Each SG has 3214 thermally treated alloy 600 tubes.  The tubes have an outside
diameter of 0.875 inches and a wall thickness of 0.050 inches.  Tube support is provided by
stainless steel tube support plates with quatrefoil-shaped holes and V-shaped alloy 600
antivibration bars (AVBs).

The plant was experiencing fluctuating, low levels of leakage from the B SG prior to shutdown. 
Leakage was first detected on January 17, 2004.  The leak rate peaked at approximately
3.5 gallons per day and subsequently reduced to less than detectable.  Immediately prior to
shutdown the leak rate was detectable but less than approximately 0.7 gallons per day.  A
secondary side pressure test performed on the B SG after plant shutdown identified one tube,
row 23 column 72 (R23C72), to be leaking from the hot leg.  At a secondary side pressure of
400 psi, one drop was observed every 6 seconds.  Further investigation identified the leak
location as the 4H tube support, and eddy current inspection techniques identified a potential
loose part at this location.  Visual confirmation and removal of the loose part was not performed
because the affected tube is located in the interior of the tube bundle.  The leaking tube and an
adjacent tube, which was also affected by the loose part (the adjacent tube did not have a
through-wall flaw), were plugged and stabilized.  No other tubes in SG A were plugged.  No
tubes in SG C had been identified that required plugging at the time of the call.

The SG inspection scope consisted of the following: 

(1) bobbin probe inspection of 100 percent of the tubes in SG B from tube end to tube
end.

(2) bobbin probe inspection of 50 percent of the tubes in SGs A and C from tube end to
tube end.  All peripheral tubes were included in these inspections.

(3) Rotating coil (RC) probe inspection of the tube expansion transition region from
4 inches above to 2 inches below the top of the tubesheet in 50 percent of the
hot-leg tubes.  In SG B, an RC probe was also used to inspect the cold-leg
expansion transition region of all peripheral tubes.

(4) RC probe inspection of the U-bend region in 50 percent of the row 1 and 2 tubes in
all three SGs.

(5) RC probe inspection of a 10-percent sample of dings greater than 2 volts in each
SG.  No dents in the Robinson SGs have been identified.

(6) Sludge lancing was performed in each SG.  
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(7) Visual inspection consisted of a foreign object search and retrieval (FOSAR) 
performed in the blowdown lane and annulus region after sludge lancing.

(8) 100-percent secondary side top of the tube sheet visual inspection of SG B.
(9) RC probe inspection of a sample of benign indications, such as manufacturing buff

marks.
(10) RC probe inspection of select bobbin indications.

The licensee indicated that it takes no exceptions to the Electric Power Research Institute’s SG
Examination Guidelines.

Wear from loose parts, maintenance equipment, or tube supports (including AVBs) is the only
degradation mode that the plant has experienced, and no new forms of degradation were
identified during this outage.  The cause of the leaking tube was reported by the licensee to be
a loose part that also caused wear on an adjacent tube.  Wear of the leaking tube was
identified at the 4H tube support plate quatrefoil land, and the loose part was observed on the
low-frequency eddy current tube examination data.  The wear on the leaking tube was
quantified as 76-percent through-wall with a roughly equivalent axial and circumferential extent. 
The wear on the adjacent tube, which was also affected by this loose part, was quantified as
55-percent through-wall with approximately a 0.25-inch axial extent and minimal circumferential
extent.  Sizing of these wear indications was performed using an RC probe.  SG A had 38 wear
indications near the top of the tubesheet; none of these indications was new.  SG A also had
two wear indications at tube support plates; both were less than 20-percent through-wall and
showed no change since the last outage.  SG B had 31 wear indications near the top of the
tubesheet, and all were located at peripheral tubes.  SG B also had seven wear indications at
tube support plates; two of these indications (the leaking tube and the adjacent tube as
previously identified) were stabilized and plugged.  SG C had nine wear indications near the top
of the tubesheet, two wear indications at tube support plates, and three wear indications at
AVBs (AVB wear was first detected in 1995); all of these indications exhibited no change from
previous inspections. 

In-situ pressure testing is scheduled for the leaking tube to verify tube leakage and structural
integrity.  No other in-situ pressure tests are planned during the current outage.  No tube pulls
are planned.

The licensee utilizes eddy current examination, FOSAR after sludge lancing, and visual
examination of the top of the tubesheet to detect foreign material in the SGs.  The licensee
identified and removed a number of small pieces of what appear to be flexitallic gaskets and
small metal parts (wire & weld slag) in SG B.  A piece of weld rod that had been observed
during the previous outage was also removed from SG B.  The weld rod caused two small
indications measuring 10-percent and 18-percent through-wall.  No change was observed in the
amount of through-wall penetration in these two indications from what was identified in the
previous outage.   The previous 100-percent top of the tubesheet visual examination of SG B
was conducted in 1995.  SGs A and C also had four or five small metallic foreign objects
identified and removed.  The number and extent of the foreign objects removed from the SGs is
consistent with the plant’s past experience.
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Since thermally treated alloy 600 tubes are used in the SGs, the plant screened the eddy
current results for potential offsets or shifts in the eddy current signal traces similar to that
discussed in Information Notice 2002-21, “Axial Outside-Diameter Cracking Affecting Thermally
Treated Alloy 600 Steam Generator Tubing” and Information Notice 2002-21 Supplement 1. 
The plant identified 5 tubes in SG A, 10 tubes in SG B and 27 tubes in SG C exhibiting an offset
in the eddy current signal.  None of the tubes were lower row tubes and no evidence of cracking
was identified in these tubes.  In SG A and C all of the tubes received a bobbin probe
inspection and an RC probe inspection of the expansion transition region.  At the time of the call
the licensee had not yet correlated the tubes in SG B, which had been examined with an RC
probe in the expansion transition region, and the tubes identified with an identified eddy current
offset.

Following the call, the licensee informed the NRC staff that the leaking tube had passed the in-
situ pressure test.  The identified leaking tube was tested at the normal operating differential
pressure of 1700 psi (corrected to account for the temperature difference between room
temperature testing and operating conditions) and no leakage was identified.  In the process of
increasing pressure to verify accident leakage integrity, an intermediate pressure (2300 psi)
holdpoint was attained, and no leakage was identified.  At the corrected accident leakage
integrity differential pressure of 3000 psi, (equivalent to the steamline break differential
pressure adjusted to account for the difference between the test temperature and the
temperature associated with postulated accident conditions) the leakage rate was 0.0164 gpm
(0.0078 gpm corrected for temperature).  Pressure was then reduced and testing was again
performed at normal operating differential pressure (1700 psig) to determine if the flaw
deformed at the steamline break differential pressure.  At this test pressure, leakage of 0.0125
gpm (0.0059 gpm corrected for temperature) was observed.  Finally, the tube was tested at
three times normal operating differential pressure (5000 psig) to determine tube structural
integrity.  The tube met the structural integrity criteria and did not burst.  Post in-situ eddy
current testing of the degraded tube showed no evidence of change at the leak location.

The NRC staff did not identify any issues warranting followup during the conference call.
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