UNITED STATES
NUC.EAR REGULATORY COMMISSION
WASHINGTON, D.C 20668

January 15, 1992

Tran®

DoCket No. 50-338

LICENSEE: Virginia Electric and Poer Company (VEPCO)
FACILITY:  North Anna, Unit 1 (NA-1)
SUBJECT: MEETING SUMMARY OF JANUARY 6, 1992

In January 6, 1992, representatives of the NRC, VEPCO, and Westinghouse met to
discuss Lhe ctatus of the mid-cycle NA-1 steam generator (5G) inspection. A
115t of attendees is provided in Enclosure 1.

The purpose of the meeiing was to present the SG inspection plans, establish a
iirensing Jasis for restart and 1icensin? actions reguired to support restert
{se2 Enclosure 2). Clresent schedules call for the unit being on line by
Fabruary 24, 1992, The licensee alse indicated that since the curreni HA-1
oLeiating interval was bain? extendrd frow 18 months to 22 months, relief will
pi riquired for some surveillance prucedures., The majority of these
surveillances are ot due until December 1992.

!tems discussed for the SG inspection program included the scope of the
‘nspection plan, degradation mechanisms, evilution of the inspection program,
1nsgoction plar and basis, analyst qualifications, revised eddy current
analysis guidelines and tube plugging criteria. Reanalysis of the 199)
refueling outage data with revised interpretation guidelires indicated that

d x 1 eddy current data comtain were information than previously recognized.
Finally, the licensee addressed certain licensing actions needed to support
unit startup. Items in:luded: (1) NRC approval for restart when one or more
SG is ciassified Category C-3, (2) because of increased tube plugging, the
current minimum allowed reactor coolant system flow rates must be revised, and
(3) possible restriction of NA-1 rated thermal power by about 5% due .o the
impact of additional plugging on loss-of-coolant accident analyses. The staff
indicated to the licensee that it found no problems at this time with the
Ticensee’s need for surveillance relief or licensing actions.

The NRC staff indicated that saveral technical ‘ssues regarding the SG
inspection plan still needed resolution. The staff indicated that a random
sample of rotating pancake coil inspections, for purposes of vaiidating the
adequacy of 8 » 1 prove inspections as a screening inspection, should be
evaluated. Also, since lift-off effects make it more difficult to identify
crack indications at the SG support plates, an assessment should be made
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Virginia Electric & Power Company

cC:

Mr. William C. Porter, Jr.
County Administrator
Louisa County

P.0. Box 160

Louisa, Virginia 23093

Michael W. Maupin, Esq.
Hunton and Williams

P.0. Box 1535

Richmond, Virginia 23212

Dr. W. T. Lough

Virginia State Corporation Commission
Division of Energy Regulation

P.0. Box 1197

Richmond, Virginia 23209

01d Dominicen Electric Cooperative
4201 Dominien Blvd.
Glen Allen, Virginia 23060

Mr. E. Wayne Harrell

Vice President - Nuclear Operations
Virginia Electric and Power Co.
5000 Dominion Blvd.

Glen Allen, Virginia 23060

Mr. Patrick A. 0'Hare

ODffice of the Attorney General
Supreme Court Building

101 North 8th Street

Richmond, Virginia 23219

Senior Resident Inspector

North Anna Power Station

U.S. Nuclear Regulatory Commission
Route 2, Box 78

Mineral, Virginia 23117

North Anna Power Station
Units 1 and 2

C.M.G. Buttery, M.0., M.P.H.
State Health Commissioner
Office of the Commissioner
Virginia Department of Health
P.O. Box 2448

Richmond, Virginia 23218

Regional Administrator, RII

U.S. Nuclear Regulatory Comission
101 Marietta Street, N.¥W., Suite 2900
Atlanta, Georgia 30323

Mr. G. E. Kane, Manager

North Anna rower Station
P.0. Box 402

Mineral, Virginia 23117

Mr. J. . 0'Hanlen

Vice President - Nuclear Services
Virginia Electric and Power Company
5000 Dominion Blvd.

Glen Allen, Virginia 23060

Mr. Martin Bowling

Manager - Nuclear Licensing
Virginia Electric and Power Co.
Glen Allen, Virginia 23060

Mr. W. L. Stewurt

Senior Vice President - Nuclear
Virginia Electric and Power (o,
5000 Dominion Blvd.

Gien Allen, Virginia 23060



ENCLOSURE 1

VEPCO/HEST INGHOUSE /NRC MEETING
JANUARY 6, 1992

ATTENDANCE LIST
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. Wechselberger

NRC YEPCO
. Ableson M. Bowling
. Berkow 0. Dodson
. Blake E. Grecheck
Y. Cheng L. Hartz
Conrad J. Lee
Economos J. 0’Hanlon
Engle J. Stall
. Holahan W. Stewart
. Jones E. Throckmorton
Karwoski
Lesser
. Merschoff WESTINGHOUSE
. Murley
. Murphy T. Pitterle
Partliow D. Malinowski
. Richardson
Scarborough SERCH/BECHTEL
. Thoma
Varga M. Barth



MEETING SUMMARY DATED January 15, 1992
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VIRGINIA POWER

S

Nort . «nna LInit 1 Restart Issues Meeting
Steam > ‘nerator Mid-Cycle Inspection Outage

January 6, 1992
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OUTAGE FORECAST SCHEDULE 1992-1993
NORTH ANNA AND SURRY POWER STATIONS
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Outage Plans

urrent Steam Generator Inspection Outage

« Impact of Surveillance Testing on Current Outage



12/23/91

12/24/91

12/29/91

01/07/92

02/11/92

02/15/92

02/19/92

02/21/92

02/24/92

Jnit 1 1992 Mid-Cycle Outage
Major Milestones

Jnit Shutdown

cnter Mode 5, Break Containment Vacuum
Commence Steam Generator Inspection Activities
Commence Eddy Current Activities

Completion of Steam Generator inspection Activities
Commence Containment Closeout Activities

Enter Mode 4

Reactur Startup

Mace Unit Online



Bas ¢ for Surveillance Interval Extension

Operating int=rval is being extended from 18 months to 22 months.

Majority of 1.--month interval surveillance procedurcs are niot due until
December of 1992.

Refueling / s:cam generator replacement cutage rescheduled for early
January 1993.

Deferred surveiliances will be performed during steam generator
replacement outage.

Current monthly, quarterly, and cold shutdown surveillances confirm
operability of systems and equipment important to piant safety.
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Steam Generator Tube Inspection Pian

- Steam Genarator inspection Scope
- Degradation Mechanisms

Evolution of inspection Program
- Inspection Plan
inspection Basis
» Analyst Qualifications

« F svised Eddy Current Analysis Guidelines

« T._be Plugging Criteria




Major Degradation Mechanisms

Steam Generator

oo A
:
1 PWSCC at
[y = TSP Dents
e
--g_J
'y [
N\
Bobbin and
8X1 Probes
8X1 Probe I I
0D Corrosion
Above Tubosheet
PWSCC at Ex i ' BobLin and
Transition fono ' RPC Probe
RPC Probe | 2 j

Lo 12




Prior to 1985

1985

1987

E:volution of the North Anna Unit 1
Stz m Generator Incpection Program

- Standar ® Technical Specification inspection program using Bobbin probe.

Committed to the examination of 21% of tubes in 2 steam generators as part
of steam qenerator maintenance agreement.

Bobbin based program.
Expansion based on Techmcal Specification program.
Two steam generator tubes pulied.

Began use of 8x1 probe to determine cracking at top of tubesheet (result of
leaking {.ube).

Beganr u:e of RPC to help resoive actual flaws from other indications.

Began u:e of written rule base and testing of E/C analysts as the resuit of
tube faili:ve.

" -/ee steam generator tubes pulled.



1989

1991

Evolution of the North Anna Unit 1

Steam Generator Inspection Program
(Continued)

Began 1.0% Bobbin program.

Expande d on sample basis, the 8xi program to look for indications at the
tube supoort plates.

Performed sample inspection with 8x1 to 7th tube support plate. 100% of
remaining tubes were examined by 8x1 to 4th iube sugport plate.

Discontinued use of 8x1 at top of tubesheet. Started use of RPC as
screening tool.

in response to findings at Farley, dropped requirement for minimum voltage
level for call of indicutions.

One steam generator tube pulled.



Resulting Steam Generator Operating Performance

Adequate tube 'n agrity has been provided over previous operating vycles by
these ‘nspection methodologies.

Low primary-to-scecondary leakage since November 1985 refueling outage.

- No forced cut.:ges for the major active degradation mechanisms even with
leakage limi*s :owered by a factor of 10.

- Maximum learage experienced was ~15 GPD.

Primary-to-secondary leakage just prior to the mid-cycle outage shutdown was
<5 GPD.



North Anna Unit 1
Steam Generator Inspection Plan
1992 Mid-cycle Outage

Tubesheet Videoscan

- 100% v:suai examination of hot leg and coid leg tubesheet
perform=d with ~450 psig water on secondary side.

Perform ed before start of eddy current and at completion of tube
pluggmf j

* Extensive =: “y Current Program



Summary of Eddy Current Program

Inspection Performed

Bobbin Probe

8x1 Probe

Rotating Pancake Coil
(RPC) Probe

North Anna Unit 1

100% available tubes.
Fuli- Iengﬂ 1.

100% tubes thru 7th tube
support piate (TSP) on hot
leg side. {4th TSP in 1991)

100% at top of tubesheet. All
available Row 2 U-bends and
any potentially pluggable
bobbin and/or 8x1 probe
indications. Fatigre
susceptible zcreas.

Review status of potential
indications identified in the
re-review of Unit 1 data.

1392 Mid-cycle Inspection Outage

Extent of Inspection Reason

Detection of axial
indications.

Detection of
circumferentially oriented
or voiumetric degradation
at the support plates and
detection of indications at

the support plates not
found by Bobbin probe.

Detection of circumferential
indications at the top of
tubesheet. Detect U-bend
degradation. Confirm
Bobbin or 8x1 probe
indications.

identifv changes since
March 1991 inspection.



Basis for Inspection Program

Inspection program has proven cffeclive in preventing any significant
leakage over last four operating cycles.

Eddy current techniques are consistent with safety analysis moael.
Ten-month operating interval until steam generator replacement.
Meete Technical Specification inspection requirements.

Provides adequate detection of all known degradation mechanisms.

Ceveloped f-om the extensive database on degradation mechanisms
ctive in the North Anna Unit 1 steam generators.




Analyst Qualification Requirements

Must meei ASNT-TC-1A Level llA or Level 1l requirements.

Must pass a site specific examination on the specific probe type
(i.e., 8x1, Bobbin, RPC) to perform analysis.

Site specific examination contains flaw csignals from previous North
Anna evaluations.

Reviewed and approved bv Virginia Power NDE Level 111.



Data Analysis Rule Changes

Bobbin Probe

No frequency correlation required. (1992 revision)
A call by either reviewing analyst will require RPC examination. (1992 revision)

No voitage limit. 71991 revision)

8x1 Probe

No frequency correlation required. (1992 revision)
Top and bottom cf each intersection evaluated independently. (1992 revision)
A calil by either re siewing analyst will require RPC examination. (1992 revision)

No voitage limit. 1991 revision)

RPC Probe (tube support plate intersections, Pl, DI, and percent through-wall resolution)

Top and botiom o° each intersection evaluated independently. (1992 revision)



Tube Plugging Criteria

If percent through-wali can be called, then plug tube if greater than 39%.

if percent through-wall call cannot be made, then the indication is called
either:

"DI* - Distorted Indication (found by Bobbin at tube support plate)
"PI" - Possible indication (found by 8x1 at tube support plate)
"TI" - Tubesheet Indication (found by Bobbin)

and Tl's  Dl's, and Pi's will be examined by RPC probe.

Tube will be piugged unless the RPC data, when considered with initial
screening 3: ‘a, can demonstrate acceptability.
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Basis for Inspection Program

sis for Growth Rate Estimates
Threshold of Detection

Adequacy of 8x1 Probe as a Screening Tool




Nor*™H ANNA #1

Bas1is FOrR GROWTH RATE ESTIMATES

GROWTH RATE FOk “TRCUMFERENTIAL EXTENSION OF
CRACKS IS DERIVEL ‘M COMPARISONS OF OBSERVED
AZIMUTHAL EXTENTS IN CONSECUTIVE INSPECYIONS

ORDINARILY, DETECTED CIRCUMFERENTIAL CRACKS

APE PLUGGED; COMPAR:ISON n¥ 108G awp 1901
RE' VELING OUTACE RESULYS room tur 91 spacnan
WERE USED TO DERIVE GROWTH RATES

GROWTK RATES DERIVED FROM 8x1l DATA WERE
CONVERTED TO AZIMUTHAL ARCS BY BOUNDING THE
CORRELATION WITH CORRESPONDING RPC EXTENTS FOR
1991 REFUELING DATA

A SMALL NUMBER OF TUBES WITH KNOWN RPC INDICATIONS
WERE IDENTIFIED DUKING THE RE-REVIEW OF THE 1991
REFUELING OUTAGE RPC DATA. THESE WILL BE RE-
TESTED DURING THE 1992 MID-CYCLE OUTAGE WITH RPC
TO PERMIT DIRECT AZIMUTHAL CHANGE DETERMINATION

INSPECTION DATA OBTAINED DURING THE 1992 MID-CYCLE
OUTAGE WILL BE EMPLOYED TO VALIDATE THE RPC-BASED
GROWTH RATE



TSP 1992 EOC Projections with.
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NorTH ANNA #1

THRESHOLD OF DETECTION FOR
CIRCUMFERENTIAL CRACKS

AVAILABLE STupies ON B8xl awp RPC  proBE
DEMONSTRATE COMPARABLE PERFORMANCE FOR BOTH PROBE
PROVIDED THE COILS ENCOUNTER THE CRACKS,

DETECTION THRESHOLD ARGUMENTS PRESENTED IN WCAP-
13034 FOR THE JUST CONCLUDED INTERVAL MADE
CONSERVATIVE ESTIMATES BASED ON GEOMETRICAL
CHARACTERISTICS OF THE PROBE

RE-EVALUATED DATA FrOoM R11C14 suowenp 8x1
DETECTION ON BOTH EDGES OF THE #1 TSP

REANALYSIS OF THE 1991 (~3C0 TUBES) REFUELING
OUTAGE DATA WITH REVISED INTERPRETATION GUIDELINES
DEMONSTRATED THAT 8x]1l DATA CONTAINS MORE
INFORMATION THAN PREVIOUSLY RECOGNIZED




EPRL NP:6990
COMPARATIVE PROBE PERFORMANCE

Circumferential EDM Notches
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Frgure 3.3,  Sensitivity test of different probe cof) configurations
10 varying depths of 90-degree circumferential notches.



EPRI NP: 69
COMPARATIVE PROBE PgEORFORMANCE

Through Wall Circumferential Facigue Cracks
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Figure 3-8, Sensitivity test of different probe
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to varying Tengths of through-wall fatigue (pracl; configurations



NorTH AnnA #1

VaLipation oF 8x1l ProsE SCREENING

"

DETECTION CAPABILITY OF PANCAKE coILS ON Bxl ARRAY PROBE IS EQUIVALENT TC THAT OF T
ROTATING PANCAKE COIL (RO

LABORATORY STUDIES PERFORMED BY EPRI (EPRI NO:6990, Ccroser 1790) SHOWED SUPERIOR
RESPONSE FOR Bxl FOR MLL FLAW TYPES TESTED INCLUDING PLANAR CIRCUMFERENTIAL FLAWS

RELATIVE S/N DIFFERENCES BETWEEN RPC anp Bxl ARE ELIMINATED AS FOLLOWS:

ijse of A 300/100xnz SUTPRESSION MIX ELIMINATES INFLYVENCE OF SUPPORT PLATE

-

NorTH Aum: #1 SUPPORT PLATE DENTING PRODUCES SIGNALS EQUIVALENT TO A G.001"
QADIAL DENT, MUCH SMALLER THAN 0.007" DENT USED IN STUDY.

N

CIRCUMFERENTIAL CRACKS WITH LENGTHS SIGNIFICANT WITH RESPECT TO THE Rec. Surpe 1.121
ANALYSIS - GREATES ~ HAN 100 pecrees (150 DEGREES ACCEPTABLE WITH 1983-199] GROWTH RATE)

-~ MAVE A HIGE PROBASILITY OF DETECTION

ax RPC DETECTED CRACK AOT FOUND BY OXi 97 pecrees sy RPC

OMLY KNOWN INS ANCE OF
ANALYSIS.

{PRETAT ON GUIDELINES WILL RESULT IN IDENTIFICATION OF MORE OF THE SRUmR

RPC wIilL BE USED TO DETERMINE ACTUAL CRACK ARCLENGT+ AFTER 8x]1 IDENTIFICATION.




=

<

SuUMMARY 0F owitTiu L DATA ANALYSIS RurLe CHANGES
ror DETECTtON OF CIRCUMFERENTIAL CRACKS AT TSPs

8x]1 INSPECTION GUIDELINES DC NOT REQUIRE FREQUENCY CORRELATION

8x]1 ANALYSIS REQUIRES PARTICULAR SENSITIVITY TO:
ENY VERTICAL EXCURSIONS IN THE LISSAJOUS

SEPARATE ANALYSIS OF THE UPPER AND LOWER EDGE OF THE ISP

QUANTIFYING THE NUMBER OF CCOIL HITS

InconciLusIvi RPC DATA CANNOT CLEAR A POTENTIAL INDICATION. THE
COMPLETE BONY OF EDDY CURRENT DATA MUST BE CONSIDERED PRIOR YO

REMOVING A "UBE FROM THE PLUG LIST
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Circn FERENTTAL INDICATION DISPOSITION
1992 Mrp-CycrLe INSPECTION

RPC Prose ResuLT

8x1 Prose FLaw-LIixe FeaTures INDICATION OW Questronasie C-Scax |  No Fraw-
RESULT wiTH VIsIisiLe C-Scan wiTH wO  wiTh No Fuaw-Lixe . o= Femses
INDICATION ON Fiaw-Lixe FeaTumes  FEeaTumRes AND NO
C-Scan ! VISIBLE
§ : INDICATION
g ; :  om C-Scam
| i | |
| | i |
|
CormeLaTiON PLuG Piuc (NP)  Pruc (NP) | Revise/eeTesT
| |
i :
No CormeLaTION PLUuG (NF) Piuc (N®) : REVIEW/RETEST E CLean
. !
L 1 i i

(NP) - D:x_TES TUBES NOT PLUGGED USING 1991 ANALYSIS CRITERIA




CONCLUSION

NEW GROWTM RATES WILL BE DETERMINED FROM
CURRENT INSPFCTVION BASED ON

RPC OF INDICATIONS LEFT IN-SERVICE

8x1 COMPARISONS FOR 1991 VS 1992
INSPECTION

A¥1 PROBE PERFORMANCE CANSYRED
PARTICULARLY WITH NEW RULE CHANGE!

LABORATORY TESTS DEMONSTRATE COMPARABLE
DETECTION CAPABILITY

RULE CHANGES PROVIDE CONSISTENCY BETWEEN
METHODS USED TO CORRELATE 8x1l ano RPC
CIRCUMFERENTIAL EXTENTS IN WCAP 13034

CYCLE GROWTH FOR THE REMAINING 10 MONTHS OF
THE OPERATING CYCLE IS NOT EXPECTED TO EXCEED
THAT EXPERIENCED DURING THE LAST 10 MONTHS AND
IS COMSERVATIVELY BOUNDED BY THE SAFETY
ANALYSIS WHICH MEETS REG. Guipe 1.22]1 CRITERIA
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Licensing Actions to Support Unit Startup

» S'eam Generator Licensing Basis
N= _ Approvals for Unit Startup

« Cthor Licensing Actions



Licensing Basis

No detectable defects will be left in service.

Compiiance with TS 3.4.5 on steam generators is provided by:

- Comprehensive steam generator inspection pian.

- Tubes with defects as determined in accordance with the conservative inspection
guidelines are plugged.

- Tubes with possible degradation below the threshold of detection are bounded
by the safety analysis (reference WCAP-13034).

A specific safety avaluation for mrhaﬁon uniil January 1993 will be provided for
staam generator ‘ube integrity which will be in accordance with the recommendations
of Reg. Guide 1.7 2.

"State of the art™ > mary-to-secondary leakage monitoring capability and
conservative prima y-to-secondary leakage limits provide rewonagre assurance of
continued safe oge ation.



Licer sing Actions Required to Support
North Anna Unit 1 Startup

NRC approval required for Un'.
3/4 4.5 when more than one steam
evaluation to support startup 10 be

Due to increased tube plugging, the current minimum aliowed - 3CS flow rates

necified in TS must be revised. The fi w rate will be revised from 284,000 to

~

S~

L

One-time extension of certain 15 surv ce requirements o support Co
operation until sieam generaior | 21T utage. This change 1s not
required 1C unit restart but impacts subsequent operating cycie

v
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