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November 25, 1986

Dr. J. Nelson Grace Serial No. 86-629
Regional Administrator N0/RCB:dmk
Region II Docket Nos. 50-338 '

U. S. Nuclear Regulatory Commission License Nos. NPF-4
Suite 2900
101 Marietta St., N.W.
Atlanta, Cecrgio 30323 |

Dear Dr. Grace.

VIRGINIA ELECTRIC AND POWER COMPANY
NORT:1 ANNA POWER STATION UNIT NO. 1
STEAM CENERATOR TUBE INTEGRITY REPORT

On December 16, 1985. Virginia Electric and Power Company's North Anna Power
Station submitted a Licensee Event Report (LER 85-020-00) regarding steam
generator tube defects in Unit 1. The LER committed to a follow-up report
after completion of analysis by Westinghouse Electric Corporation, the steam
generator supplier. The enclosed report, WCAP-11310 (Proprietary) and
WCAP-11311 (Non-Proprietary), contains this analysis, a summary of which is
provided below:

1.0 fACKCROUND

1.1 January 1980. Following several resin intrusion incidents in 1979,
steam generator tube deformation (denting) was detected at most of the hot
leg support plate locations in all three steam generators. Boric acid
treatment was initiated and recent examinations indicate that denting has
been arrested.

1.2 December 1983. The first significant indication of tube degradation
was detected when leakage in Steam Generators B and C increased to a total
of 396 gallons per day (gpd). The unit was shut down in January 1984 and
hydrostratic testing showed a total of five leaking tubes and four leaking
explosive plugs between the two steam generators. Five hundred and
seventy-nine tubes in Steam Generator B and five hundred and fifty-two in
Steam Generator C were inspected by eddy current techniques. Four tubes
were plugged in each steam generator. The unit returned to service in

February and operated until the regularlyg cheduled May 1984 refueling
outage. (- --....-....: y
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1.3 May 1984. A complete eddy current inspection was conducted in all
three steam generators. Eight tubes in Steam Generator B and four tubes in
Steam Generator C were plugged. Additionally, two tubes in Steam Generator
A and one tube in steam generator C were plugged as a preventive measure.
Signal distortion as a result of denting, magnetite and copper at the
support plate locations was noted but not documented. Two unsuccessful
ettempts were made to remove a tube from Steam Generator C, but the effort
was abandoned because of time constraints and ALARA considerations. The
unit was returned to service in September and operated until August 1985
when it was shut down because of primary to secondary leakage.

1.4 August 1985. Leakage in Steam Generator A had increased from first
detection in February to a maximum value of 213 gpd in July. The unit came
off line in early August and an inspection of Steam Generator A was
performed. Hydrostatic testing showed three leaking tubes. A total of
eight hundred and thirty tubes were tested by eddy current and thirteen
were plugged. Distorted indications were identified but not distinguished
from a larger class of tubes showing some degree of distortion. The unit
was returned to service and operated with some minor leakage (approximately
90 gpd) until the regularly scheduled refueling outage in November.

1.5 November 1985. A complete eddy current inspection was conducted in all
three steam generators. As a result of the inspection, forty-three tubes
were plugged because of indications exceeding the Technical Specification
limit. An additional thirty tubes containing strong distorted indications
were plugged as a preventive measure. Additionally, two tubes containing a
total of four support plate intersections were removed for detailed
analysis. The results of this analysis are summarized below. The unit was
returned to service in January 1986. Trace, intermittent leakage was
detected in Steam Generator A in February, but has not increased up until
this time.

2.0 TUBE DEGRADATION ANALYSIS

2.1 Field Eddy Current Results. Signal interpretation resulted in two
classifications:

Percent indications which were quantifiable, through-wall indications,
and

Distorted indications wh1ch showed indications of tube degradation but
were not quantifiable because of distortion of the signal caused by
denting at the tube support plate intersections.

Prior to the November 1985 outage, only tubes with percent indications were
plugged. During this outage, thirty indications originally evaluated as
distorted were reclassified as discrete percent indications and plugged.

2.2 Pulled Tube Examination Results. Two tubes containing a total of four
support plate locations were extracted from Steam Generator C and examined
in detail over an eight-month period. The program included detailed
physical measurements, characterization of metallurgical structure,
analysis of deposits, and evaluation of corrosion resistance. A

comprehensive report will be published as an Electric Power Research
Institute document.
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2.2.1 Stress corrosion cracking (SCC) was present at both inner diameter-

(I.D) and outer diameter (0.D.) surfaces in the immediate vicinity of the
tube support plates. The I.D. intitiated SCC was more severe than the 0.D.
intitiated attack.

2.2.2 Tubes were slightly deformed (dented) at the tube support plate
intersections, with ovality of s 7%.

2.2.3 Pulled tubes exhibited metallurgical characteristics consistent with
a reference heat of the material known to be susceptible to SCC.

2.2.4 Tube burst testing using prototypical tubing, simulated tube denting,
crack length extension beyond the tube support area, and crack orientation
showed the critical crack length to be that which extends beyond the tube

i support plate area. Because denting at the tube support plate distorts a
bobbin coil eddy current signal, this critical crack length was chosen as
the most relevant parameter for verifying tube integrity.

3.0 TUBE INTEGRITY. A tube integrity evaluation has shown that a through-wall
crack length of 0.40 inch corresponds to the Regulatory Guide 1.121 mandatedi

factor of safety of 3.0 times normal operating pressure. The associated leak
rate for a crack of this magnitude is 288 gpd (0.2 gpm). As developed in the
attached report, the maximum projected crack length at the end of the current
operating cycle is 0.463 inch. A crack length of 0.463 inch would allow

; leakage in excess of 500 gpd (Technical Specification limit), would provide a
burst capability of 3800 psig, and a margin _ safety of 2.7. Thus, theof
leak-before-break conditions and burst capability would be satisfied, but the
factor of safety of 3.0 would not be achieved. Therefore, in order to fully

; satisfy the Regulatory Guide 1.121 criteria, an administrative leakage limit of
288 gpd will be imposed through a station standing order.

4.0 FUTURE PLANS. In an effort to mitigate tube degradation in the North Anna
Unit I steam generators, the company is evaluating several future courses of'

: action which include thermal stress relieving, mechanical processes, reduction
in hot leg temperature, support plate cleaning and reduction of primary water

,

! hydrogen concentration.

The enclosed report has been reviewed by the Station Nuclear Safety and
Operating Committee. It has been determined that continued operation of North
Anna Unit I does not involve an unreviewed safety question as defined in 10 CFR
50.59.

Also enclosed is a Westinghouse letter, (CAW-86-109), Application for
Withholding Proprietary Information, and accompanying affidavit. WCAP-11310
contains information proprietary to Westinghouse Electric Corporation as
discussed in the affidavit. It is requested that the information which is
proprietary to Westinghouse be withheld from public disclosure in accordance
with 10 CFR Section 2.790. Correspondence with respect to the proprietary
aspects of the Application for Withholding or the supporting affidavit should
reference (CAW-86-069) and should be addressed to R. A. Wiesemann, Manager,
Regulatory and Legislative Affairs, Westinghouse Electric Corporation, P. O.
Box 355, Pittsburg, Pennsylvania 15230-0355.
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!If you have any questions on this matter please contact us.

Very truly yours,

p
{ W~ k
N.% %
W. L. Stewart

i

Enclosures:

1. WCAP-11310 (Proprietary) and WCAP -11311 (Non-Proprietary), " North Anna
Unit 1 Steam Generator Tube Integrity Report,"

,

2. Application for Withholding Proprietary Information
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cc: Mr. Lester S. Rubenstein, Director j
PWR Project Directorate No. 2 |
Division of PWR Licensing-A

'

Mr. J. L. Caldwell
NRC Senior Resident Inspector
North Anna Power Station j

i

Mr. Leon B. Engle
'

NRC North Anna Project Manager
PWR Project Directorate No. 2

f Division of PWR Licensing-A
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