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Docket No. 50-423
Bil533

Director of Nuclear Reactor Regulation
Mr. B. 3. Youngblood, Chief
Licensing Branch No. I
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Reference: (1) B. 3. Youngblood letter to W. G. Counsil, Safety Evaluation
Report (NUREG-1031), dated August 2,1984.

(2) B. 3. Youngblood letter to W. G. Counsil, Request for
Additional information, dated March 7,1985.

Gentlemen:
Millstone Nuclear Power Station, Unit No. 3

Response to Material Engineering Branch Question No. 250.12

Attached is Northeast Nuclear Energy Company's (NNECO) response to the
Materials Engineering Branch Inservice Inspection Section request for additional
information concerning the ultrasonic inspection technique used as part of
Millstone Unit No. 3 Preservice Inspection (PSI) program. A UT demonstration
was conducted at the Millstone Unit No. 3 site, as requested by SER
Confirmatory item No.19, on November 9,1984. We expect this response will
resolve the Staff's concerns regarding the UT examinations.

If there are any questions, please contact our licensing representative.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

- htd-
"3.F.Wpeka

Senior Vice President

[fSTATE OF CONNECTICUT )
) ss. Berlin

COUNTY OF HARTFORD )
;f0I

i

Then personally appeared before me 3. F. Opeka, who being duly sworn, did state
that he is Senior Vice President of Northeast Nuclear Energy Company, an
Applicant herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Applicants herein and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.
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. MILLSTONE NUCLEAR POWER STATION, UNIT NO. 3

- MATERIALS ENGINEERING BRANCH
INSERVICE INSPECTION SECTION

250.12| ;The SER described a confirmatory . ' item concerning the
- effectiveness of the ultrasonic examination .of cast stainless steel
. (CSS) elbows and pipes. The'following additional-information is -:

needed to complete our evaluation:

A. Describe the evaluation and testing program that resulted in
the - conclusion that the instrumentation selected and
examination procedures used represent the best available
technology.

Response:

The evaluation and testing program that resulted in the conclusion.

that the instrumentation and examination procedures used,
represent- the best available techn' ology, is documented in the

. Westinghouse topic report, WCAP-9894, " Reliability of Ultrasonic
Test Method for Detecting Natural. Fatigue Cracks in CentrifugMiy
Cast Stainless Steel Pipe", dated June,1981. A long range program

"

to develop an ultrasonic testing reliability data bank for
centrifugally cast stainless r, teel piping and weldments was initiated
In ~1976 using CF8A, type' 304 cast pipe. as the base materialh,.

.

WCAP-9894 documents the reseuch program' conducted to gather e' .*

data needed (1) to determine the minimum through-wall depth of ID ~%
and OD, fatigue cracks that can be reliably detected by ultrasonic
testing methods and (2) to evaluste the influence -of operator '
proficiency, crack location, and metallurgical structure on flaw
detection. * '

,

The test data obtained during 'the program indicate that'while
centrifugally cast stainless steel is more difficult to ultrasonically
examine than ferritic steels, it is possible to reliably detect fatigue
cracks approximately 15' percent through-wall dept'(when proper
test parameters are applied. These. 'results were colubo?ated in a
joint Westinghouse /PNL ~ Study an'.1,f were .. documented in
NUREG/CR-3753, "An Evaluation 'of GuabUlfsasonid Inspection
of Cast Stainless Steel Piping". i ,>;w _ 1

, _ x . o
the 'above,' stated evaludNori ' "program by'In addition to

1983 initiated a research project thru
Westinghouse, NU in 'c Institute (RPI) to evaluate currentRensselaer Poly'rechni

~

.;

T
inspection techniques and try :to develop im|Woved techniques

. . ,[Nfor UT exam of CSS piping. A :, ,
,

'

The results of this research prograni were evaluate'd agafnst the
'

s
Westinghouse techniques and, a decision was made by NU m

personnel to utilize the Westirsghouse proc.edures, techniques ,f
and equipment based upon their apparent succees in the ,

industry. +

,,
.

\ d
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B. The staff observed the examination of four welds during plant
site demonstration on November 9,1984. The staff reached the
general conclusion that the ultrasonic transducer was not
penetrating the weld from the elbow side and the examination
from the pipe side was marginal because of the high electronic
noise relative to the ultrasonic signal that must be interpreted.
The staff considers the observation of a strong and consistent

. back-wall reflection around the circumference with the 00
. transducer as a prerequisite to an effective angle beam
examination of the weld and heat affected zone. During the
~ demonstration, this condition was not observed at all locations
around the weld, even though the outside diameter surface
preparation was adequate to permit the required examination.

The preservice inspection of the majority of the CSS welds has -
been completed. In the event that the applicant has reached a '
conclusion different from the staff regarding the effectiveness
of the overall ultrasonic inspection, provide the technical basis -
thTt is supported by the examination results.

ResDonse!

It is not at all clear that a persistent 00 back-wall signal is
necessary to ensure that an adequate angle beam examination can t

be made. At present, we find no documentation of relevant data
. correlating these two types of examinations nor data showing the-
quantitative extent of loss of back reflection.

- Maintaining inside surface or back-wall reflections with a straight
' beam (00) transducer should not be construed as the sole viable"

[. determinant that angle beams will penetrate in a similar manner.

[- ~1 Positive evidence of sound beam penetration is dependent on the<

- / presence'of favorably oriented reflectors.- For example, a
eC counterbore angle would serve as an excellent reflector to an angled
O sound beam, while it would divert and therefore of fer no evidence of -

penetration for a straight beam.
,

However, we recognize that certain areas cannot be meaningfully
examined ultrasonically, due to very poor acoustic properties of this,

material.
'
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. C. Field experience indicates that the. examination results with-
CSS -is -dependent upon the microstructure and the weld ',

specific. ! One basic calibration blockswas used to establish the |
'

? ultrasonic parameters for, the inspection'of both the statically '

CSS elbows and the centrifugally CSS pipe and also the ferritic
steam generator nozzle to elbow welds.' This is not consistent
with Section - XI, Appendix .III, Paragraph III - 3410 which
requires that the. basic calibration block be made from material-,

"

of the same nominal' diameter and nominal wall thickness as the
pipe to be examined and Paragraph III - 3411(b) which requires,

~

where the examination is to be performed from only one side of .
the joint, that the calibration block be of the same

. , specification as the material on that side of the joint.

To address these subjects, the applicant should provide the
. following information:-

9
I 1. The - name of the manufacturer (s) and material
.

specification of the 16ur _. pipe spool pieces examined*

j^ during the demonstration.,
,

t ,

T Response:
,, .

' Ultrasonic inspections were conducted on four weldments in
Loop #1 which join: Y

29" x 31" 500 Elbow to steam generator inlet nozzle
31" \ . 400 Elbow to steam generator outlet nozzle
31". 400 Elbow to 31" pipe3,~
31" Pipe to 31" 900 elbow

- R,.
The manufa. ,cturer's of the subject elbows, pipe and shop welding .

.. is as follohsP'

8 g , .

' ITEM i VENDOR- PO W SPECIFICATIONSMATERIAL SPEC -
~

. 1 Elbows'3 ESCO, CORP. 173697 G-678865, Rev. 2 SA-351, CF8A
a + "1 (General)
/L

k _ q!,[ 679161, Rev. 3
4Q } y (Plant Specific)-

ij-
, e, E . Pipe Sandusky 178043 G-678864, Rev. I SA-351, CF8A

'

-

Foundry & with interim
Machine Co. SPEC #1 (General)

679203, Rev. 4
'

(Plant Specific)
.y.
y

*

)

,

'b '

.

||' '- - -s -
\ .

_____-_____._--.-.1._ -
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ITEM VENDOR PO W SPECIFICATIONSMATERIAL SPEC

Shop Tubeco, Inc. 173686 G-678843, Rev. 3
Fabrica- with Interim Rev. 3
tion (General)
Welding

679194, Rev. 2 with
Interim Rev.1
(Plant Specific)

2. A qualitative determination that most of the CSS pipe and
fittings in the reactor coolant boundary was supplied by
this manufacturer.

Response:
'

The above noted vendors supplied the pipe, elbows and
fabrication for the reactor coolant system.

3.- Manufacturer of the base material for the calibration
block or that the block was fabricated from excess pipe
from Millstone Unit No. 3.

Response:

The. - original calibration block supplied to NNECO from
Westinghouse was in fact fabricated from an actual nozzle drop
out of the Millstone Unit No. 3 primary loop piping. However,
the thickness of this: calibration block was not. adequate to
examine all thickness ranges of the installed piping system.

The actual calibration block used for PSI examinations was
manufactured from a cast elbow. The material supplier was
Newport News Shipbuilding. The material is SA-351 Grade
CF8A, which is the same specification of.those materials in the
main loop piping. This satisfies the material and product form
requirements of Section XI.

4. The technical basis for determining that one calibration
block adequately represents the ultrasonic properties of.
all types of materials that were examined.

Response:
,

it is recognized that metallurgical variations can occur in this
material. - However, the calibration block used meets the
requirements of Section XI Appendix III, paragraphs III-3410 and
3411(a)in that the calibration standard was fabricated from one
of the materials specified for the piping being joined by the
weld (i.e. elbow to steam generator nozzle).
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5. ' Discussion of field measurements that were performed
prior. to or during the examinations that indicated that
this calibration block provided an appropriate ultrasonic
sensitivity (gain).

Response:

Since none were required, no measurements were performed
prior to the examinations. However, evidence of penetration
(ID surface reflectors) was noted and documented on the data
report, as part of the examination results.

.

I

c.

f

b2
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D. To resolve the issue of the. effectiveness of the preservice
inspection of the CSS, the _ applicant should present his
conclusions regarding compliance with 10 CFR 50.55a(g)(3) on
the following subjects:

1. The . examination methodology, i.e., the . examination
procedure, instrumentation and calibration standard meet
the requirements of Section XI.

Response:

This response will be submitted on or before June 15,1985.

2. The examination results were meaningful, i.e., significant
defects, .if present, could have been detected in the
volume required to be examined by Figure IWB-2500-8 of
Section XI.

Response:

- As previously noted, the conclusion of WCAP-9894 (" Reliability
of Ultrasonic Test Method for Detecting Natural Fatigue
Cracks in Centrifugally Cast Stainless Steel Pipe") for the test
data obtained during the program indicate that while
centrifugally cast stainless steel is ' mo re' difficult to
ultrasonically examine than are ferritic steels, it is possible to
reliably detect cracks approximately IS ~ percent through-wall .
depth when the proper test parameters are applied. These
results were collaborated in a joint Westinghouse /PNL Study-
and documented in NUREG/CR-3753, "An Evaluation of Manual
Ultrasonic Inspection of Cast Stainless Steel Piping".-
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E. To support the applicant's conciusions, the staff. requests that
informational copies of the data sheets from any three welds be
provided 'to illustrate the preservice inspection results. This
data should indicate that a back-wall reflection was obtained
and the wall thickness was measured with the 00 transducer.
The angle beam data should illustrate the' reporting and plotting
of geometrical, metallurgical or flaw indications.

Response:

' Attached you will find data sheets that represent Pre-service
Inspection results.

-

-

Y

s
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F. Describe your future plans which will assure that each future
inservice inspection program will utilize the best available
technology.

When preparing .the inservice inspection program, the results
from the preservice inspection should be.used among other
considerations to select the welds with the best accoustical
properties for future examinations.

Response:

As part of the Westinghouse Owners Group (W,0G), Northeast
Utilities is participating in a development program #MUHN-
1074- titled - " Demonstration of Flaw Detection and
Characterization Capabilities for Ultrasonic Inspection of Main
Coolant Loop Welds."

_|

This program is ~ designed to enhance the current defect i

' detection and characterization reliability and to -improve the
efficiency of data collection for inspection of main- coolant
piping systems. The prime emphasis, though, will be to
demonstrate'an inspection technique (s) coupled with automated
inspection and data processing equipment on' carefully prepared
test samples which represent to the fullest extent actual field
conditions. This inspection' system will be field usable.

When preparing the Millstone Unit No. 3 Inservice Inspection
Program, in addition to ASME Section XI Code considerations,
NNECO will select welds which - show the best acoustical-
properties and have the best access for ultrasonic examination
of the weld and required volume.

In summary, NNECO will perform examinations on main coolant
loop welds using the best available technology, as part of our
Inservice Inspection Program.

L
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