
^*
v . ,

y_
SOUTH CAROLINA ELECTRIC & GAS COMPA.NY

post OFriCE 764 &

COLUME:A, SoufH CAROLINA 29218

O. w. Osxon. Jn.

noc$*.5.""O,','.Ir" .
July 16, 1984'

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Virgil C. Summer Nuclear Station
Docket No. 50/395
Operating License No. NPF-12
Inservice Inspection and Testing

Dear Mr. Denton:

Attached is a meeting summary, Report No. 50-395/84-13, which
refers to a technical meeting held in the NRC Region II office on
May 3, 1984. This meeting was requested by South Carolina
Electric and Gas Company (SCE&G) in response to Operating License
condition 2.C.11 and two (2) inspector follow-up items,
395/82-13-03: " Criteria for Locating and Sizing any Indications
Detected by Refractive Wave Scanning," and 395/82-41-05:
" Inservice Inspection and Testing (Section 5.2.4, SER 3)."

,

During this technical meeting at the Region II office, SCE&G
successfully demonstrated the ability of their ultrasonic
examination procedure and equipment (which included a new design
transducer) to detect, locate and size actual flaws and
artificial reflectors in the volume subject to examination (to
the acceptance standards of paragraph IWB-3500 of ASME Code,
section XI) in weldments representative of the design and
material of construction.

Program procedures were reviewed and do require that examination
results be documented in a manner to define qualitatively whether
the weldment and heat affected zone and adjacent base metal on
both sides of the weld were examined by the ultrasonic angle beam
techniques.

Given the conclusions of this technical meeting with Region II,
SCE&G considers the requirements of License Condition 2.C.ll to
be met,
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Should you have any further questions on this matter, please contact
us at your convenience.

Very truly yours,

/ . ,,
.

O. W. Dix , J r.

' AMP /OWD/gj
Attachment:

cc: V. C. Summer C. A. Price
T. C. Nichols, Jr./0. W. Dixon, Jr. C. L. Ligon (NSRC)
E. H. Crews, Jr. K. E. Nodland

y

E. C. Roberts R. A. Stough
W. A. Williams, Jr. G. Percival
D. A. Nauman- C. W. Hehl

~

J. P. O'Reilly J. B. Knotts, Jr.
Group Managers H. G. Shealy
O. S. Bradham NPCF

File
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South Carolina Electric and Gas Company
ATTN: Mr. O. W. Dixon, Jr.

Vice President, Nuclear Operations
P. O. Box 764 (Mail Code F-04)
Columbia, SC 29218

Gentlemen:
'

SUBJECT: MEETING SUMMARY - REPORT N0. 50-395/84-13

This letter refers to the technical meeting held at your request in the NRC
Region II office on May 3, 1984. This meeting concerned activities auth~orized by
NRC Operating License No. NPF-12 of the Summer facility.

Th,s ;neeting provided .'Jth Carolina Electric and Gas (SCE&G) an opportunity to
demonstrate the abilit, of their ultrasonic examination procedure and equipment
to detect, locate and size actual crack flaws propagating from the pipe inside
diameter in centrifugally cast stainless steel as discussed in the attached

.; report.

It is our opinion that this meeting was informative and beneficial to both NRC
and SCEGG because of the exchange of information concerning inspection of cast
stainless steel.

In accord m.e with 10 CFR 2.790(a), a copy of this letter and the enclosures will
be placed in NRC's Public Document Room unless you notify tnis office by tele-
phone within 10 days of the date of this letter and submit written application to
withhold information contained therein within 30 days of the date of the letter.
Such application must be consistent with the requirements of 2.790(b)(1).

Should you have any questions concerning this matter, we will be pleased to
discuss them.

Sincerely,

c pk p
-

David M. Verrelli, Chief
Reactor Projects Brancn 1
Division of Reactor Projects

Enclosure:
Inspection Report No. 50-395/84-13

cc w/ encl: (See page 2)
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South Carolina Electric & Gas Company 2

CCll/ encl:
0. S. Bradham, Director, Nuclear Plant

Operations
.B. G..Croley, Group Manager

Technical & Support Services
D. A. Lavigne

Associate Manager, QA
J. B. Knotts, Jr.
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Report No.: 50.-395/84-13

Licensee: South Carolina Electric and Gas Company
Columbia, SC 29218

Docket No.: 50-395 License No.: NPF-12

Facilit" Name: Sunener

Inspection Date: May 3, 1984

Inspection in g al Offices, Atlanta, GA
,) j,

i -Inspecto s: -

3/;25/sf -

J. dTe~ Date Signed

Sb/
R. W 'so Date Signed

f/4+Approved by:' /

J./J Blake, Section Chief Date Signed
Efg eering Branch
Divis1on of Reactor Safety

|

SUMMARY

i

Scope: On May 3, 1984, a technical meeting was held with South Carolina Electric
| and Gas Company (SCE&G) representatives in the Region II Office for the purpose
| of allowing SCE&G an opportunity to demonstrate the ability of their ultrasonic

examination procedure and equipment (which included a new design transducer) to
detect, locate, and size actual flaws and artifical reflectors in Region II's
centrifugually cast stainless steel test specimens. SCE&G was successful in
detecting, locating, and sizing I.D. reflectors, including ce scks, that had
previously not been detectable. This demonstration and procedure review resolved
inspector followup items 395/82-13-03: " Criteria for Locating and Sizing Any

,

Refractive Wave Scanning", and 395/82-41-05: " Inservice
Indications Detected by(Section 5.2.4, SSER 3)."

I

Inspection and Testing
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REPORT DETAILS
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1. Licensee' Contacted

H. I. Donnelly, Senior Licensing Engineer, SCE&G
D. R. Moore, Group Manager, Quality Services, SCE&G
P. V. Fant, Manager, Nuclear Quality Control, SCE&Gr

A.-R. Caban, QC Technician, SCE&G

NRC Region II

J. L. Coley, Reactor Inspector, Engineering Branch
R. Newsome, Reactor Inspector, Engineering Branch'

B. Hehl, Senior Resident Inspector 4

2. Technical Issues Involved

a. During an inspection in 1981, by Region II inspectors, of th6
licensee's baseline ultrasonic examinations on the reactor coolant'

system weld joints, the inspectors discovered that the reactor coolant
' pipe at Summer was wrought stainless steel, whereas the fittings were

statically cast stainless steel. The inspectors had previously been
informed by the licensee that the pipe was cast material. The
licensee's reports for Preservice (PSI) UT examinations of pipe to
fitting welds indicated that the procedure used was a refracted>

longitudinal wave procedure developed by their contractor,
. Westinghouse, for use on cast stainless steel.

Subsequently, the inspectors discovered that this procedure had also
been used to examine reactor coolant main loop branch connection welds,
where the piping on both sides of the weld was wrought stainless steel.

The Wes inghouse refracted longitudinal wave scanning procedure did not
provide a fully adequate examination of welds for crack-like
discontinuities in cast stainless steel material as reported in
paragraph 3 of IE Report 395/81-22. However, if properly applied, it
did provide a limited " state of the art" examination for welds in cast,

stainless steel. The inspectors noted the licensee had not,

demonstrated that the refracted longitudinal wave scanning procedure
would provide an adequate examination of the welds in wrougnt piping.
The inspectors contended that the wrought piping may have been more
properly examined with a proven shear wave scanning procedure that he.d
been calibrated on a wrought calibration bluck.

The licensee did not have a wrought stainless steel calibration block
representative of the wrought stainless steel reactor coolant main loop
piping. The refracted longitudinal wave transducer had been calibrated
on a cast stainless steel block. The licensee agreed to demonstrate
that their refracted longitudinal wave technique, when calibrated on a
cast block, would provide examinations through wrought piping that were

'
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equivalent to or superior to the connonly used shear wave technique
calibrated on a drought block. This demonstration was conducted by the
licensee on JanJary 28, 1982. For this demonstration, the licensee

obtained and used a wrought calibration block. The wrought calibration
block contained a saw-cut notch as described in ASME Section XI (77
edition), Appendix III, Supplement 7(b)(2) and side drilled holes. For
the demonstration, the contractor's refracted longitudinal wave
transducer was calibrated on their cast calibration block, and a
commonly used shear wave transducer was calibrated on the wrought
calibration block for comparison. Both caliorations were performed
using the contractor's Procedure 15I-205. The two transducers were
positioned to obtain the maximum amplitude from the opposite side notch
() V-path away) on the wrought calibration block. The refracted
longitudinal wave transducer produced a signal at the proper sweep
tonge location. When calibrated in accordance with 15I-205, utilizing
a double DAC with the 3/4 T hole at 80% screen height (100% DAC), the '

signal from the notch was 3 DB's lowe" than the shear wave signal
produced with a normal code required DAC curve.

ISI 205, which was used in examining the reactor coolant main loop
piping welds, required that all flaw indications which produce a
response greater than 75 percent of the primary response reference
level DAC curve be investigated to the extent the examiner could
characterize and report data relevant to the shape, orientation,
location, and possible source of the indicattun producing area. This
75% DAC recording and evaluation level further increased the
equivalency of the Westinghouse refracted longitudinal wave transducer
calibrated on a cast block to the shear wave transducer normally
Cdlibrated on the Wrought Calibration block and used with normal Code
DAC and reporting requirements.

As a result of the demonstration, the inspectors concluded that the
licensee's refracted longitudinal wave (RL) procedure (calibrated on a
cast block) was essentially as satisfactory for detecting
discontinuities in wrought stainless steel as the normally used shear ,

wave procedures. It was noted, however, tnat the refracted
longitudinal wave procedure did not contain suitable criteria for
locating and sizing flaws. The RL transducer detected the notch in the
Cdlibration block at an angle of approximately 20 rather than at the
41' angle specified for the transducer - indicating potential problems
in flaw location. Also, when 51 zing flaws in accordance with ASME
characterization requirements, the refracted longitudinal wave
transducer examinations would indicate smaller flaw size than if the
shear wave transducer were used. The licensee indicated that no
reportable flaws had been detected in its examinations and that,
therefore, no location or sizing had been necessary.

The inspectors, however, opened inspector followup item 395/82-13-03,
" Criteria for locating and sizing and indications detected by refracted
longitudinal wave scanning." This item was opened to identify and
provide followup on the sizing and location criteria used for any

- _ - - . . __. - . - .
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indications detected by the RL procedure in future inservice
! inspections. This item subsequently became part of a licensing
! condition as described in paragraph 1 of Section 5.2.4 of the Sumner
! SSER #3.

! b. In addition to the licensing condition described above, SCE&G Company
I was also required by Section 5.2.4 of the Sumer SSER #3 to respond to

the following actions in conjunction with the first inservice'

examination:

[
(1) The regulations require that the Virgil C. Summer Nuclear Station

inservice inspection program be based on either the 1977 Edition
or the 1980 edition of Section XI, depending on the operating
license issuance date. The entire volume of the welds were
examined during the preservice inspection. These documents reducec the volume subject to examination to the inner one-third of the '

pipe wall. In the event that one-third thickness semi-circular;

reference flaws cannot be detected and discriminated from inherenti

anomalies, SCE&G would be required to examine the entire volume of
the weld during the inservice inspection.

(2) The reporting of the inservice inspection examination results
shall be accumented in a manner to define qualitatively whether
the weldment and the heat affected zone and adjacent base metal on
both sides of the weld were examined by ultrasonic angle beam
techniques.

Paragraph 7.1.6, of SCE&G Company procedure T-NQCP-10, Revision 3,*

implements the licensee commitment to Item 2 above. The licensee
has committed to revised procedure T-NQCP-10 to implement their
verbal comitment for complete volume examinations of all welds >

(item 1). This revision will be implemented prior to Summer's
first refueling outage.

3. Meeting Conclusions
,

,

i During the technical meeting at the Region II Office, SCE&G Company
successfully demonstrated the ability of their ultrasonic examination
procedure and equipment (which included a new design transducer) to detect,
locate, and size actual flaws and artificial reflectors in the volume
subject to examination (to the acceptance standards of paragraph IWB-3500 of
ASME Code, Section XI) in weldment's representative of the design and
material of construction (CCSS).

Program procedures were reviewed and it was determined that SCE&G's
procedure for manual ultrasonic inspection did not require SCE&G to
examine the entire volume of accessible weld during the inservice
inspection. However, SCE&G verbally committed to inspect the entire volume
and agreed to revise T-MQCP-10 before Summer's first refueling outage. The
licensee, however, met the requirements of SSER in that they were able to
demonstrate that their procedure could insoect the bottom third of the weld.
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The procedure also required that examination results shall be documented in
a manner to define qualitatively whether the weldment and heat affected zone

,

i and adjacent base metal on both sides of the weld were examined by
ultrasonic angle beam techniques. The demonstration and procedure review
resolves inspector followup itemsl395/82-13-03:_ Criteria for locating and
sizing any indications detected by refracted wave scanning and[395/82-41-05:
Inservice inspection and testing (Section 5.2.4, SSER 3).

4. Other Issues Discussed

In adoition to the technical issues oiscussed above, Region II was informed
by SCE&G that the PWR owners group is presently meeting with Westinghouse
cuncerning a Westingnouse proposal to develop test spec | mens of
centrifuga11y cast stainless steel. These test specimens will be used to
train and certify PWR examiners to discern cracks in cast stainless steel. <

A similar performance demonstration was required by IE Bulletins 82-03 ard
83-02 in wrought stainless steel for BWR examiners as a result of the

! intergranular stress corrosion cracking problems experienced in BWRs.
Results of the performance demonstrations revealed this training was
necessary in order to establish an acceptable level of confidence in the
examination results provided by these examiners. It is reassuring to
discover that since ultrasonic technologically now allows cast stainless
steel to be examined for all types of discontinuities, PWR owner's are
insuring that examiner proficiency and qualifications are keeping pace with
the ultrasonic technology.
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