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SAFETY EVALUATION 8Y THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 44 TO LICENSE NO. DOPR-37

YIRGINIA ELECTRIC AND POWER CCOMPANY

SURRY POWER STATION, UNIT NO. 2

DOCKET NO. 50-281]

INTRODUCTION

By lTetter dated July 28, 1978, as supplemented August 16, 1978,
Virginia Electric and Power Company (VEPCO) submitted the results

of the steam generator tube inspection performea at Surry Unit No. 2
auring July, 1378, including the piugging criteria implemented for the
three steam generators. B3ased on these inspection results the
implemented plugging patterns and previously suomitted ECCS analysis,
VEPCO conclucded that the facility can be returned to operation for
another six (6) equivalent months.

Surry Unit No. 2 has been operating under an April 7, 1978, NRC
Qrger f-or Modification of Facility Cperating License No. DPR-37.
That QOrder required that the steam generators de inspected on or
pefore the expiration date of the Crder and that NRC approval bde
obtained prigr to resuming power gperation. However, Decause the
ynit had to be shutdcwn for snubber inspection and pump repair and
maintenance, the licensee electad to perform a steam generator
inspection approximately three montns prior to the end of the
authorized perica of operation. That inspection was conducted

in accorgance with all of the reguirements of the Jrder excent
that NRC approval was not obtaineg pricr to resumpticn of power.
The purpose of this evaluation 15 to detarmine whether the resulss
of that premature inspection gqualify the facility %o operate another
six (6) equivalent menths from the date of that inspection ane,
thereby negate tne neeq to perform an inspection obtaining NRC
appraoval prior to startup as now required under the terms aof the
Jrger,
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DISCUSSION

Inspection Program

The steam generator tube inspection program performed during

the July 1378 shutdown was almost entirely devoted to assessing

the conaitions associated with tre “denting” prodblem. Tube gauging
was done in all three steam generators in order to assess the
extent and pattern of tubDe denting. On the hot leg side, all

tubes near the tube lane which are predicted to be bounded by

the 15% hoop st.ain contour were gauged. Based on previous

leaker history at Surry Unit No. 2 and at simila- units, as

well as previous gauging results, the gauging program alsoc included
wedge and patch plate regions. Agditionally, when a restricted

tuce was found close to the inspection boundary, the inspection

was expanded in that area. Gauging was also performed on cold

leg tubes in al] three steam generators in conjunction with

the U-bend inspection program conducted from the cold leg side.

Xesults of Inspection and Corrective Action

No Teaking tubes were observed in any steam generator during
this inspection. Also no tube leaks occurred over the previous
three months of oper.<tion.

5auging results indicate that any tube near the tube lane which
restricted the 0.650" prove was within the 13% hoop strain contour.
In adcition, tubes restricting the 0.540" probe were within tne
17.5% nhooo strain contour boundary. [n the tube lane region

there were five tupes in the three steam generators tnat

restricted the 0.3540" eddy current probe. Activity was notee

in wecge areas in all steam generators. The growth of magnesite
and tube denting is these regions appears consistent with previous
eéxferience at other units. Indicated tube restrictions on the zola
leg side fell witnin appropriata strain contour doundaries. The
implementation of the plugging criteria discussed de'ow comoined
with previous plugging for various causes, resulteq in a total

of approximately 21.5% of the tubes deing plugged. This is wisthin
the tube 2lugging limit of 25% that nas Deen approved or Surry
Unit No. 2.



Plugging Criteria

The plugging criteria implemented Dy the licensee are essentially

the same as those used at other units with similarly degradea

steam generator conditions. As in the previously accepted plugging
criteria (e.g., those aiscussed in the SER attached to the Qrager

of April 7, 1978) VEPCO has performed preventive plugging based

on the projected growth of the critical tude hoop strain contours
pregicted by the finite element analysis. This same approach

Nas Deen used to establish the extent of preventive plugging necessary
for continued cperation of Surry Unit No. 1 and Turxey Paint

Unit Nos. 3 ana 4.

The progression of strain contours over the intended operating

pericd is utilized to preventively plug deyonda a tube which does

not allow passage of a 0.540" propbe. The progression of the

17.5% strain contour has deen used to gefine the extent of preventive
plugging necessary. This is identical to the criteria applied

to Surry Unit No. 2 following the March, 1578, inspection program,

to Surry Unit No. 1 following the inspection performeq auring

the April/May refueling outage, and to Turkey Point Unit No.

4 following the inspection performed during the August/Septemper,
1978, refueling outage.

EVALUATION

Surry Unit No. 2 is ane of the six leaa PWR fFacilities that were
faentified to have suffered moderate to extensive tube denting

and that have Deen undger close monitoring by the NRC staff following
the Septemoer 15, 1376 tube failure occurrencs. The inspecticn

Just compietad during the July, 1978, shutdown is the fourth

program impiementad for this unit. A aiscussion on the technical
dackgrounc and our safety evaluation of the denting relatesq
ohencmenon were made in an SZR attached to Amenament No. 27 (dated
August 16, 1377) to Operating License O0PR-3) for Turkey Point

Jnit Ne. 3. The backgrouna information contained in thas August 16,
1377 SeR remains valid ane is incorsorated in this safety evaluation
Oy reference. The information 4iscussed above represents an

Jpdate on the conditicn of the steam generators as Surry Unit
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The steam generator inspection was performed in accordance with

a program that is consistent with previously implemented programs
at Surry Unit No. 2 and other units. We consider this inspection
to De adequate in the estaplishment of the condition of steam
generators at this unit.

The gauging program performed at Surry Unit No.2 was essentially
the same as the programs performea at Surry Unit No. 1 and Turkey
Point Unit Nos. 3 and 4. As in the gauging program performed
during March, 1978, the 15% tube hoop Strain contour was used

to define the gauging boundary. These gauging programs rive been
developed over the course of time in consultation with the NRC
staff and have been determined to de acceptaple. The inspection
of the Unit No. 2 steam generators has demonstrated that the

tube degradiation wnich nas cccurred to date follows the pattern
experienced at Surry Unit No. 1 and Turkey Point Unit Nos. 3

and 4. Results of tnis inspection also indicated that not all
tubes within the predgicted 17.5% strain boundary restricted the
0.540" prope, which demonstrated quantitatively the conservatism
'n the tudbe plugging criteria. Furthermore, the results of this
inspection at Surry Unit No. 2 indicates that no unexpested degrag-
ation is occurring anc no new phenomenon was uncovered.

The preventive plugging pattern dounds those tubes which may be
anticipated to attain the level of strain which cold lead to stress
corrosion cracking curing the next period of operation and maintains
the margin of safety according %o Regulatory Guide 1.121. The
preventive plugging conducted Dy the licensee during this past
inspecticn justifies operation of the Surry Unit No. 2 steam
jenerators for an adaitional six (3) equivalent mentns follewing

the July, 1973, shutzown.

~e nave concluded dased on the considerations aiscussed above, that

‘1) Surry Unit No. 2 may dDe operated for an agaitional six (&)
equivalent months following the July, 1373, shutdown under the
restrictions delineated in the Amendment %0 wnich this SER is attached;
at the enc of this period the facility is to dDe snut down, the

steam Jeneratirs are %0 De reprcbed %0 determine the extan: ang
patiern of jugitional tube denting and the results of thnis gauging
srogram are 0 De submitlag o NRC for review and evaluation prior
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the resumption of power operation, and (2) because the results of this
inspection indicate that no unexpected degradation is occuring,

nNo new phencmenon was uncovered, and the results were within the bounds
of previcusly estadblisnea criteria, this change does not involve a
significant increase in the probability or consequences of accigents
previously considered and does not involve a significant decrease

in a safety margin, a significant hazards consideration is noz
involved.

Also, because we have concluded that Surry Unit No. 2 may bde operated
for an additignal six (6) equivalent months from the date of the earlier
(July 1978) inspection evaluated above, we find that the inspections,
that would otherwise te required Dy our April 7, 1978 Order, is no
longer required.

Environmental Consideration

We have determined that this amenament does not authorize a change
in effluent types or total amounts nor an increase in power level
and will not result in any significant envirommental impact. Having
made this determination, we have further concluded that the amend-
ment involves an action which is insignificant from the standpoint
of environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an
environmental impact statement®, or negative declaration and environ-
mental impact appraisal need not De prepared in connectior with

the 1ssuance of this amenament.

we have concluded, based on the ccnsiderations discussed apove, that:
(1] because tnis amenamert does not involve a significant increase

in the probapility or conseguences of accidents previously considered
and does not involve a significant decrease in a safety margin, tne
amenament dces not involve a significant hazardas cons‘~eration, (2)
there 1s reasonable assurance that the health and sa“ - of the
puplic will not de encangered by operaticn in the pro..sed manner,
ana '3) such activities will De conducted in compliance wish the
Commissicn's regulations and the issuance o these amenaments will
N0t de inimical to the common cefense and security or %o the health
ang safety of the public.



