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January 21, 1991

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

PLANT E. 1. HATCH - UNIT 2
NRC DOCKET 50-366

OPERATING LICENSE NPF-5
UNIT 2 FEEDWATER N0ZZLE

UPDATED FRACTURE MECHANICS ANALYSIS

Gentlemen:

Georgia Power Company (GPC) hereby provides an updated feedwater nozzle
fracture mechanics assessment for Plant Hatch Unit 2. The enclosed General
Electric Company report No. DRF B13-01524 (Enclosure 1) provides interim
results of efforts by GPC to show compliance with NRC requirements
regarding reactor vessel feedwater nozzle crack growth, as specified in
NUREG-0619 and amended by beneric Letter 81-11. Please be advised that the
subject General Electric report was issued to GPC in proprietary form.
Consequently, the enclosed report contains information which the General
Electric Company customarily maintains in confidence and withholds from
public disclosure. The information has been handled and classified as
proprietary to General Electric, as identified in the enclosed affidavit

(Enclosure 2). GPC hereby requests General Electric Report No. DRF

B13-01524 be withheld from public disclosure in accordance with provisions
of 10 CFR 2.790.

In the original Unit 2 feedwater nozzle fracture mechanics analysis (FMA),
submitted on September 19, 1984, the growth of a postulated 0.25 inch crack
to the allowable limit of one inch was calculated to occur in less than the
40-year plant life. Because the calculated crack growth rate exceeded the
allowable limit, modifications to reduce feedwater flow oscillations were
implemented on the low flow feedwater Control System during the Spring 1988
Unit 2 outage. However, these modifications did not successfully reduce
the oscillations of the system to the extent anticipated. As a result,
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additional modifications were successfully implemented during the Fall 1989
outage. GPC further attempted to obtain feedwater operating data during
.startup trom the 1989 outage; however, various computer hardware and
software difficulties were encountered and only a limited amount of useful
data was obtained. GPC and General Electric have determined that the
amount of data is not sufficient to provide a basis for the final FMA.
However, this limited start-up data was compared to the cyclic duty used in
the original FMA. .The comparison provides evidence that the modifications
to the low flow Feedwater Control system have adequately reduced low flow
oscillations. Furthermore, using the limited amount of data obtained in
1989 also provides confidence that postulated crack growth within the
allowable limit of one inch in the 40-year plant life, or beyond, will be
shown- in the final FMA. GPC intends to obtain additional low flow
feedwater data during the Spring 1991 Unit 2 outage for use in the final
FMA. It is anticipated that the final Unit 2 feedwater nozzle FMA,
demonstrating compliance with NUREG-0619, as amended by Generic letter
81-11, will be submitted by October 1991.

The enclosed GE report is an updated, interim, crack growth analysis. The
u> dated report conservatively applies the _ thermal cycle definitions used in
t1e original FMA for future projected start-ups, shutdowns, and scrams.
The- results show the growth of an assumed 0.25 inch crack would propagate -
to- greeter than one inch 32 years after the initial startup using the ASME
Code .Section _XI crack growth relationships. The improvement over the
original analytical prediction is primarily a. result of using actual '

operating history for cycle counts and cycle count projections.

.It should be - noted that the methodology. prescribed by NUREG-0619 is
extremely conservative for the Hatch Unit 2 feedwater nozzle evaluations.
This conservatism results from the much improved configuration of the Hatch
Unit 2 feedwater nozzles and sparger design ts compared 'to the

;. . configurations on which NUREG-0619 was based.

NUREG-0619 _was issued in response to cracking observed in BWR feedwater
nozzles. This cracking-occurred in BWR plants with-tae loose (or slip) fit
sparger design. In this configuration, cold incoming .feedwater can bypass
or leak past the-juncture of the thermal sleeve t.nd nozzle safe end and

,

| impinge upon the nozzle bore. Turbulent mixing of the hot water returning
L from the steam separators and dryers and the co19 feedwater bypass leakage
j caused high frequency, thermal stress cycling of the feedwater nozzle bore.

Both -analytical and experimental studies confirmed that the observed;
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cracking -in BWR feedwater nozzles was initiated by the high frequency
thermal cycling and the resulting fatigue. This bypass leakage was the
basis for__the Generic Letter 81-11 requirements to modify the slip fit
sparger designs.

In NUREG-0619, the NRC staff concurred that crack initiation was caused by
high frequency thermal stress cycling. It is also noted in the NUREG that
stainless steel cladding contributes to fatigue cracking because the
thermal stresses are higher than they would be in unciad metal. This is
the basis of'. Generic Letter 81-11 requirements to remove the feedwater ,

nozzle cladding.

Analysis and industry experience in repairing feedwater nozzles indicate
that an initiated crack will propagate; due to high-cycle fatigues to a
depth of about 0.25 inches. At this 0.25 inch. depth the amplitude of
the cyclic thermal stresses attenuates to an insignificant level. On this
basis, Generic Letter 81-11 requires that a 0.25 inch crack or flaw be
assumed to exist and that. licensees demonstrate that this postulated flaw'

will not grow to a size greater than one inch during the 40-year design
life.

-The conservatism of NUREG-0619 as it relates to Hatch Unit 2 is evident in
|- several areas. First Hatch Unit 2 has had welded-in, single thermal

sleeves since the time of construction. Thus, the possibility of crack
initiations due to bypass leakage is extremely small. Secondly, the Hatch-
Unit 2 feedwater nozzles were installed as unciad. Thus, the contributing
role of stainless steel cladding.in nozzle crack initiations has never
existed.

L Additionally, there have been routine 'non-destructive examinations, per
NUREG-0619, of the Hatch Unit 2 feedwater nozzles. The exam results'

indicate that there has been no crack initiation much less any crack growth
that is predicted by NUREG-0619 methodology. For example, in 1985, dye
penetrant examinations of the inner blend radius area of nozzles 2N4A and-

-2N40 were performed. Both inspections showed that no significant thermal'
fatigue cracks were present. There have also been several VT examinations
of the inner blend radius and nozzle cylindrical bore section of the Unit 2
nozzles. These examinations have not detected _ any thermal fatigue cracks.

L Consequently, there is no reason to suspect any crack initiation much less
L the postulated crack of 0.25 inches that is also conservatively assumed to

be propagating by NUREG-0619.

-In conclusion, the .0.25 inch assumed crack that is also assumed to be
propagating might have been reasonable for plants with prior operation
using clad nozzles and the slip fit sparger design. However, it is
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extremely conservative to impose the same assumptions on the Hatch Unit 2
unclad nozzles and welded in spargers. This excessive conservatism and the
successful examination results should be considered when evaluating the
results of the NUREG-0619 (postulated) crack growth analysis.

Sincerely,

id )$ flia
~~

W. G. Hairston, III

JKB/rw
Enclosure:

1. General Electric Report No. DRF B13-01524 (Proprietary).
2. Affidavit for General Electric Report No. DRF B13-01524.

c: Georaia Power Company

Mr. H. L. Sumner, General Manager - Nuclear Plant
Mr. J. D. Heidt, Manager Engineering and Licensing - Hatch
NORMS

U.S. Nuclear Reaulatory Commission. Washinaton. 0.C.

Mr. K. Jabbour, Licensing Project Manager - Hatch

U.S. Nuclear Reaulatory Commission. Reaion 11

Mr. S. D. Ebneter, Regional Administrator
Mr. L. D. Wert, Senior Resident inspector - Hatch
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ENCLOSURE 2

PLANT E. I. HATCH - UNIT 2
NRC DOCKET 50-366

OPERATING LICENSE NPF-5
AFFIDAVIT FOR GENERAL ELECTRIC COMPANY

PROPRIETARY REPORT NO. DRF B13-01524
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General Electric Company

AFFIDAVIT

I, Robert C. Mitchel!, being duly sworn, depose and state as follows:

1. I am Manager, Product Licensing, General Electric Company, and have been delegated the
function of reviewing the information described in paragraph 2 which is sought to be with-
held and have been authorized to apply for its withholding.

2. The information sought to be withheld is the report " Updated Feedwater Nozzle Fracture
Mechanics Analysis for Edwin I. Hatch Nuclear Power Station, Unit 2," December 1990,
(DRF B13 01524, SASR 1290-IIT2).

3. In designating material as proprietary, General Electric utilizas the definition of proprietary
information and trade secrets set forth in the American Law Institute's Restatement of
Torts, Section 757. This definition provides:

"A trade secret may consist of any formula, pattern, device or compilation of infor-
mation which is used in one's business and which gives him an opportunity to
obtain an advantage over competitors who do not know or ese it.... /, substantial
element of secrecy must exist, so that, except by the use of improper means, there
would be difficulty in acquiring information.... Some factors to be considered in
determining whether given information is one's trade secret are: (1) the extent to
which the information is known outside of his business; (2) the extent to which it is
known by employees and others involved in his business; (3) the extent of mea-
sures taken by him to guard the secrecy of the information;(4) the value of the in-
formation to him and o his competitors;(5) the amount of effort or money ex-
panded by nim in developing the information; (6) the ease or difficulty with the
which the information could be properly acquired or duplicated by others."

4. Some examples of categories of information which fit into the definition of proprietary infor-
mation are:

a. Information that disclosed a process, method or apparatus where prevention of its use .

by General Electric's competitors without license from General Electric constitutes a
competitive economic advantage over other companies;

b. Information consisting of supporting data and analyses, including test data, relative to a
process, method or apparatus, the application of which provide a competitive economic
advantage, e.g., by optimization or improved marketability;

c. Information which if used by a competitor, would reduce his expenditure of resources or
improve his competitive position in the design, manufacture, shipment, installation, as-
surance of quality or licensing of a similar product;

d. Information which reveals cost or price information, production capacities, budget levels
or commercial strategies of General Electric, its customers or suppliers;
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Information which reveals aspects of past, present or future General Electric cus-c.
tomer funded development plans and programs of potential commercial value to Gen-
eral Electric:

f, Inft ;ation which discloses patentable subject matter for which it may be desirable to
obtain patent protection;

g. Information which General Electric must treat as proprietary according to agreements
with other parties.

5. In addition to proprietary treatment given to material meeting the standards enumerated
above, General Electric customarily maintains in confidence preliminary and draft material
which has not been subject to complete proprietary, technical and editorial review. This prac-
tice is based on the fact that draft documents often do not appropriately reflect all aspects of
a problem, may contain tentative conclusions and may contam errors that can be corrected
during normal review and approval procedures. Also, until the final document is complete it
may not be poss;ble to make any definitive determination as to its proarietary nature. Gen-
eral Electric i wt gerally willing to release such a document in suca a preliminary form.
Such documents are, however, on occasion furnished to the NRC staff on a confidential basis
because it is General Electric's belief that it is in the public interest for the staff to be
riromptly furnbhed with significant or potentially significant information. Furnishing the
document on a enfidential basis pending completion af General Electric's internal review
permits eacly acqucnteau of the staff with the information while protecting General Elec-
tric's potatial proprietan position an<1 permitting General Electric to insure the public doc-
uments are technically accurate and con ect.

6. Initial approval of proprietary treatment of a document is typically made by the Subsection
manager of the originating component, who is most likely to be acquainted with the value
and sensitivity of the information in relation to industry knowledge. Access to such docu.
ments within the Company is limited on a "need to know" basis and such documents are
clearly identified as proprietary.

7, The procedure for approval of external release of such a document ty3ically requires review
by the Subsection Manager, Project manager, Principal Scientist or ot Ter equivalent author-
ity, by the Subsection Manager of the cognizant Marketing function (or delegate) and by the
Legal Operation for technical content, competitive effect and determination of the accuracy
of the proprietary designation in accordance with the standards enumerated above. Disclo-
sures outside General Electric are generally limited to regulatory bodies, customers and po-
tential customers and their agents, suppliers and licensees then only with appropriate protec-
tion by applicable regulatory provisions or proprietary agreements.

8. The document mentioned in paragraph 2 above has been evaluated in accordance with e
above criteria and procedures and has been found to contain informition which is propri.
etary and which is customarily held in confidence by General Electric.

9. The information to the best of my knowledge and belief has consistently been held in confi-
dence by the General Electric Company, no public disclosure has been made, and it is not
available in public sources. All disclosures to third parties have been made pursuant to regu-
latory provisions of proprietary agreements which provide for maintenance of the informa-
tion in confidence.
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10. Public disclosure of the information, as called out in paragraph 2, sought to be withheld is
likely to cause substantial harm to the competitive position of the General Electric Company
and deprive or reduce the availability of profit making opportunities because it contams
details of General Electric design which are not available to other parties without prior
proprietary agreement. This information would provide other parties, including competitors,
with valuable information associated with technical and busmess practices of the General
Electric Company. This information is of a type customarily held in confidence by General
Electric since it reveals valuable design information obtained at considerable expense to the
General Electric Company.

STATE OF CALIFORNIA )
COUNTY OF SANTA CLARA ) 88;

Robert C. Mitchell, being duly sworn, depon.s and says:

That he has read the foregoing affidavit and the matters stated therein are true and correct to the
best of his knowledge,information, and belief. ,

Executed at San Jose, California, this 7# day of 3bivew 1991.

tC d(Robert C. Mitchell
General Electric Company

day of bO(Jf\l 1991.Subscribed and sworn before me this
0 '

90xli% MUEM
i f " *hju wa coung 1 Notary Public California

Qdg5/ vy comgMg Santa Clara County
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