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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
i

In the Matter of

WISCONSIN ELECTRIC POWER COMPANY Docket Nos. 50-266
50-301 1

(Point Beach Nuclear Plant, (Repair to Steam Generator Tubes) ;
Units 1 and 2) l

I

AFFIDAVIT OF EMMETT L. MURPHY

I, Emmett L. Murphy, being duly sworn, depose and state:

1. I am presently assigned as a Materials Engineer to the In-

service Inspection Section of the Materials Engineering Branch, Division

of Engineering, in the Office of Nuclear Reactor Regulation.

2. The purpose of this statement is to address the issues raised

in Contentions 3(a), 3(d), and 3(e) by Wisconsin's Environmental Decade

(" Decade")initsJuly 21, 1982 Motion Concerning Litigable Issues.

Contention 3(a)

The process of sleeving steam generator tubes
increases the probability of tube failures
generally, and, of even greater significance, it
substantially increases the risk of failures in the..

unconstrained free standing region of the steam
generator specifically in, among other things, the
following manner:

(a) Inspectability. Present inspection
methods in unsleeved tubes have been shown to
be inadequate to detect defects, and the
complicating presense of the sleeve inside the

| tube will make the detection of degradation,
' especially at the joints, even more difficult.

Over time, the detection capability will
continue to degrade. Scaling will occur on
the outer surface of the sleeve inside those
tubes with through-wall defects because the
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all-volatile water chemistry treatment used in
lieu of phosphate chemistry can no longer
maintain the secondary water completely free
of solids. In the narrow confines of the
crevice-like annulus, the rate of scaling will
be accelerated by concentration effects beyond
any scaling on the outside of the tubes in the
free standing region where there is no
crevice. Combined with the scaling will be
other conductive impurities from the feedwater
train and elsewhere that are also an
unintended byproduct of all-volatile treatment
and that will further degrade and confuse the
eddy current signal. The inability to
adequately detect defects that can lead to
primary-to-secondary or secondary-to-primary <

pathways for leakage will exacerbate the
problemsindicatedin1(b),1(c),1(d)and
1(e).

3. The sleeves have been designed to replace defective portions of

tubing as the primary pressure boundary and to meet applicable ASME Code

and Regulatory requirements. An extensive test verification program has

been conducted to confirm acceptable structural strength, metallurgical

properties, corrosion resistence, leak tightness, and inservice

inspectability. Post-installation process verification checks, baseline

eddy current inspection, and system hydrostatic tests which will be

performed prior to resuming power operation provide added assurance

regarding the integrity of the sleeved tube assemblies. Periodic.,

inservice inspections, hydrostatic pressure tests, and tight

limits on allowable primary to secondary leakage will be performed to

ensure that tube integrity is maintained at acceptable levels throughout

the life of the facility.

4. The sleeves will be periodically inspected during service using

the eddy current test method. The inspectability of the sleeved tubes
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has been evaluated in the Staff's SER for Point Beach dated July 8, 1982.

The inspectability of the sleeves between the sleeve joints is comparable

to that for an unsleeved tube. At the sleeve joints, various structural

discontinuities will produce background signals which will make flaw

detection more difficult. However, laboratory tests indicate that flaws

will generally be detectable before they are sufficiently large to cause

a rupture.

5. Eddy current test sensitivity to small volume defects such as :

intergranular attack (IGA) and tight stress corrosion cracks (SCC) is 4

significantly reduced relative to larger volume flaws. This applies to

both sleeved and non-sleeved tubes. However, corrosion testing has shown

that the thermal treatment given to the Inconel sleeves is effective in

reducing the probability of this type of corrosion developing on the
,

sleeves. It has also been shown that the small, controlled amount of

cold work associated with fabrication of the sleeve joints is not

sufficient to cause a significant increase in the potential for stress

corrosion cracking at the joints.

6. Even should IGA or SCC type defects occur during service, and

even should some of these flaws escape detection by eddy current testing,

the likely consequence would be a small leak based on operating

experience. The stringent Technical Specification limit on allowable ,

primary to secondary leakage ensures that the plant will be shut down for

appropriate corrective action before degradation could potentially

rupture a tube during normal operating and postulated accident

conditions.
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7. Even if the sleeve or tube were to become completely severed at

the location of the joint, the sleeve tube would be constrained against a i

double ended failure by the sleeve itself, and the resulting leakage

would be severely limited by the narrow annulus gap between the sleeve

and tube. In the statement filed by W. D. Fletcher of Westinghcuse on

August 4,1982, it is stated that the resulting leakage would be limited

to approximately 5% of the rate which would be expected from an

unobstructed leak path of a double ended break. For postulated LOCA

conditions, it was stated that this would correspond to 12.5 gallons per

minute leakage from the secondary to the primary side. Based upon Staff

experience, this appears to be a reasonable estimate (in terms of order

of magnitude). This is a very small amount of leakage compared to that

which an NRC study indicates is necessary (1300 gallons per minute) to t

potentially cause critical overheating of the fuel during a LOCA.

8. The advent of AVT chemistry has resulted in a significant

reduction in solids in the secondary water. Therefore, AVT does not

increase the propensity for concentration of impurities in the tube / tube

sleeve crevice.

9. Installation of a tube sleeve will result in significantly

reduced heat transfer at the sleeve location and a concurrent decrease in
.

heat flux. Reduced heat flux in the areas of a tube sleeve will reduce

boiling, which will act to minimize concentration of impurities.

Therefore, because concentrated impurities are necessary to cause
!

corrosion, the installation of a sleeve and the resultant decreased heat

flux will in fact reduce corrosion. Also, reduced boiling will further

act to minimize impurity concentrations which result in scaling.

,
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10. Surface desposits of conductive impurities or scaling which may

occur with time is not expected to cause any significant degradation of

eddy current detection capabilities. Multifrequency eddy current

techniques can be adapted as necessary to minimize background noise as a

result of those impurities.

11. Sleeved tubes will also be adequately inspectable above the

location of the sleeves. In general, the length of tubing above the

sleeves can be inspected from the cold leg side using probes which are of

the same diameter as those normally used to inspect unsleeved tubes.

Thus, we would not expect any loss of sensitivity relative to that for an

unsleeved tube. For tubes with the smallest radius U-bends (tubes in

row 1 through approximately row'5), it would be necessary to decrease the

probe diameter somewhat to permit the probe to pass through the U-bends.

Use of appropriate centering devices to minimize probe wobble effects i

should permit these small radius U-bend tubes to be inspected above the

sleeves without excessive loss of sensitivity.

12. The Staff has concluded that eddy current test inspection of

I the sleeves in conjunction with stringent limits on allowable primary to

,

secondary leakage will provide reasonable assurance that the occurrance;,

of degradation will be detected and appropriate corrective action taken ,

j before the integrity of the sleeved tubes has become sufficiently

degraded to create the potential for rupture or unacceptable leakage

during normal and postulated accident conditions.

13. Paragraphs 1 through 10 are germain to both the portion of the

sleeved tube assembly which is located within the thickness of the tube-
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sheet and the portion wh'ch extends above the top of the tubesheet (i.e.

the unconstrained free standing region).

_C_ontention 3(d) and 3(e)o

Decade's third contention reads:

The process of sleeving steam generator tubes
increases tiie probability of tube failures
generally, and, of even greater significance, it
substantially increases the risk of failures in the
unconstrained free standing region of the steam
generator specifically in, among other things, the
following manner:

(d) Under Expanded Sleeve. In a LOCA accident
condition which stresses the system and in which
the suddenly depressurized primary system no longer
acts to compress together the sleeve and tube at
the upper joint, an undetected insufficiently
expanded sleeve, that may have been functional in
normal operation, may leak and, if the original
tube is also defected through-wall, form a
secondary-to-primarv pathway for in-leakage in
excess of the allowable leak rates for model 44
steam generators or otherwise sufficient to retard
reflood of the core.

(e) Over Expanded Sleeve. If the reference upper
joint is excessively expanded and not detected in
the samply verification process, the residual
stresses in the transition zones will become more
prone to degration that can yield under the stress
of a tube rupture event or accident conditions.

. These examples of sleeve induced tube degradation
increase the leakage rates that worsen the matters
raised in the First and Second Litigable Issues to
the extent that an adequate basis for safe
operation cannot be assured.

14. The joint fabrication procedures and tooling incorporate a

highly controlled and automated process to achieve the specified amount

of expansion. The resulting joint expansions will be verified by
'measuring the inner diameter of the joints in accordance with a process

sampling plan. This will involve a 10% sample of the joints, with

- - - - - -
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additional samples to be taken if under or over-expanded joints are

found. All joints will be eddy current inspected to verify that the

expansion joints have been formed.

15. The likely consequence of a joint not receiving the full

specified expansion would be a small leak. If Technical Specification

limits on primary to secondary leakage are exceeded, the plant will be

shut down for appropriate corrective action.

16. Even if no credit is taken for the expansion joint, the maximum

leakage which could result would be limited to a small fraction of the

maximum leakage which could occur for a double ended rupture of a

unsleeved tube due to the narrow annular gap between the sleeve and tube.

For postulated LOCA conditions, the resulting leakage would only be a

small fraction of the amount of leakage which we expect could potentially

result in critical overheating of the fuel. However, we consider it very

unlikely that any sleeves will be accepted for service with unexpanded

joints based upon our review of how the joints are expanded and the post-

process verification checks (including eddy current inspection of all

joints) which will be performed prior to resuming power operation.

,,
The sleeves are expanded against the tubes to provide a leak17.

limiting seal. Deformation of the sleeves relative to the tubes caused

by differential pressure loadings are very small relative to the

deformations induced by the specified joint expansion process. There-

fore, depressurization of the primary side during a LOCA will have little

effect on the leakage characteristics of the joint as compared to the

amount of deformation achieved during the expansion.

.
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18. The sleeved tube assemblies will be subjected to a 1900 psid

primary to secondary hydrostatic pressure test following installation of

the sleeves. This test pressure is considerably in excess of the

approximately 1300 psid normal operating differential pressure across the

tubes. In addition, the steam generators will be subjected to an 800

psid secondary to primary (reverse pressure) test. This latter test is

close to the pressure which would be expected to occur during a LOCA. It

is stated in Section 9.0 of the Point Beach Steam Generator Sleeving

Report, WCAP-9960, Revised February 1982, that both the primary side and

secondary side hydro tests will be repeated during subsequent inservice

inspections of the steam generators. These tests will identify abnormal

leakage which occur as a result of an underexpanded joint.

19. Joint fabrication procedures and tooling, equipment cutoff

settings, and post-process diameter measurements are expected to minimize

any potential for overexpanding the joints, and thus to minimize any

potential for stress corrosion cracking at the joints. However, assuming

that stress corrosion cracks do occur as a result of the joints being

overexpanded, the cracks will be identified either during inservice

inspection or as a result of leaks during service. The stringent

Technical Specification limit on allowable primary to secondary leakages

ensures that the plant will be shutdown for the appropriate corrective

action before degradation could potentially rupture a tube during normal

operating or postulated accident conditions.
|

|
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I certify that the foregoing statements are true and correct to the

best of my knowledge and belief.

r

~S A%
Emmett L. Mur

.

Subscribed and sworn to before me
this /,;pf day of August,1982.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
In the Matter of

)

WISCONSIN ELECTRIC POWER COMPANY
) Docket Nos. 50-266)

50-301
(Point Beach Nuclear Plant,

Units 1 and 2) (Repair to Steam Generator Tubes))

_ CERTIFICATE.0F SERVICE ~
-

I hereby certify that copies of "NRC STAFF RESPONSE TO DECADE'S MOTION
..

CONCERNING LITIGABLE ISSUES," in the above captioned proceeding have been
served on the following by deposit in the United States mail, first class or
as indicated by an asterisk, through deposit in the Nuclear Regulatory
Commission's internal mail system or, as indicated by a double asterisk

,

express mail, this 16th day of August,1982. , by
--- -----

--

Peter B. Bloch, Chairman *
__

_ _ .
. . . _ .

Administrative Judge Bruce Churchill, Esq.
.

'

Atomic Safety and Licensing Board Gerald Charnoff, Esq.
U.S. Nuclear Regulatory Commission Shaw, Pittman, Potts & Trowbridge
Washington, DC 20555 1800 M Street, N.W.

Washington, DC 20036u Dr. Hugh C. Paxton
Administrative Judge Atomic Safety and Licensing Board
1229 - 41st Street Panel *

**

Los Alamos, New Mexico 87544 U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dr. Jerry R. Kline*
Administrative Judge Atomic Safety and Licensing Appeal
Atomic Safety and Licensing Board Panel (5)*
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Washington, DC 20555 Washington, DC 20555

Peter Anderson ** Docketing and Service Section (1)*
Wisconsin's Environmental Decade Office of the Secretary
114 North Carroll Street U.S. Nuclear Regulatory Commission
Madison, WI 53703 Washington, D.C. 20555 *

IFranliisX.Da'v~i5,[,Esq{I
P.O. Box 355 '

nPittsburg, PA 15230
i

.

Barton Z. Cowan, Esq. ,
_- /

John R. Kenrick, Esq. 'j
_

.

,

; Eckert, Seamans, Cherin & Mellott p5cTard G. Bachmann
,

| 42nd Floor, 600 Grant Street Counsel for NRC Staff
-Pittsburgh, PA 15219
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