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UNITED STATES OF AMERICA
NUCLEAR REGULATCRY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of
WISCONSIN ELECTRIC POWER COMPANY Docket Nos. 50-266-0LA and 50-301-0LA

(Point Beach Nuclear Plant,
Units 1 and 2)

— S S St N S

TESTIMONY OF R. A. WIESEMANN ON BEHALF OF
WESTINGHOUSE ELECTRIC CORPORATION AND APPL ICANTS
IN RESPONSE TO ASLB QUESTIONS DATED MARCH 25, 1982

My name is Robert A. Wiesemann. My business address is Westing-
house Electric Corporation, Nuclear Technology Division, P.0. Box 355,
Pittsburgh, Pennsylvania 15230. My qualifications are as stated in ny
testimony served on parties on February 25, 1982 and as auended in my
Supplenmentary Testinony on Behalf of Applicants Served on the parties on
March 23, 1982. ol

This testimony is in response td the first question raised by
the ASLB and contained in the Memorandun and Order (Concerning Confiden-
tial Information) dated March 25, 1982 in this proceeding. As we read
the second question, it is directed to NRC Staff.
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Question (1)(a) - "Would the release of the results of the tests

that Mr. Murphy numbers 1(a-d), 2, 3, 4, 5, 6, 8 and 11 provide any
useful information to Westinghouse competitors concerning the nature of
its sleeving process?”

Yes. As indicated in ny affidavits filed in connection with our
Application for Withholding, it is our judgment that the release of this
information would reveal distinguishing aspects of the process itself,
the competitive advantages accruing to the process including the demon-
strated reliability and licenseability and how we achieved and verified
such competitive advantages. Hence, the release of this information to
our conpetitors would reveal many facets of the nature of our process.

Question (1)(6) - "How would the data from each of these tests
be useful, or potentially useful, in deducing the nature of the Westing-
house process?"

Aestinghouse has reviewed the non-proprietary report entitled,
"Steam Generator Sleeve Test Progran”, R. E. Ginna Nuclear Power Plant,
NRC Docket No. 50-244 dated March 17, 1981 for the purpose of conparing
the Babcock & Wilcox (B&W) sleeving process and program with our own. A
copy of the B&W report is attached as Exhibit A. This report vas
obtained from NRC records and we have no reason to believe it to be
inaccurate. This review indicates that B&W has done nuch less testing
over a nuch narrower range of conditions in support of their sleeving
process. In particular, it appears to us that tests (Tests 1 and 2 in
the Board Question) performed by B&W vwere not nearly as comprehensive in
scope and range of conditions as those perfornmed by Westinghouse. For
exanple, in Section [V, DESIGN VERIFICATION, there is no mention of
testing to demonstrate the capacity of the sleeving joint to withstand
accident conditions. On the bottom of page 1! the report states only
that structural adequacy under "seismic and all normal operating events
anticipated for the entire plant design life" have been demonstrated by
analysis and tests. We assuiwe fron this that B&W is choosing to rely on
other means acceptable under the ASME Code to ensure safe operation.
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Furthermore, ve have already released nmuch rore information to the pub-
1i¢ concerning our process and program for steam generator sleeving than
has B8&W, our principal conpetitor.

Our experience with our two sleeving programs conducted to date
indicates that [

_ It is clear
to us that such ‘testing and the results thereof may be applicable in
whole or in part to the B&{ process. As a result, the release of this

‘]a,c’e

infornation could enable B&W to rely upon our testing results rather
than performing their own tests over the same range of conditions and
even where they had, in fact, already performed linited testing could
provide corroboration of their results, thus, removing uncertainties
vhich otherwise night require further testing.

Three of the tests (Test Nos. 3, 4, and 5) are required by
Section I1X of the ASME Code. Attached as Exhibit B, are the applicable
excerpts from Section IX of the ASME Code. An inspection of this
information shows that the Code does no{ provide a "cookbook" for how to
perfornm these tests. It only provides certain linits to be net and
prescribes acceptance criteria. If Westinghouse proprietary information
detailing how the tests were actually done was disclosed to B&W, it
could assist that competitor in designing test equipment and
establishing test procedures. It also would be helpful to B&W in its
application of the results of our tests to their progran. Results of
these tests, furthernore, provide useful information as to the level of
quality we are able to achieve in our brazing process from which B&W and
other competitors may be able to deduce sore of the ways we achieve that

quality. [

2058Q: 1



PP

The results of the netallography tests of the brazed joint (Test
Ne. © in the Board Question) would reveal iuportant characteristics of
the brazed joint which would aisclose our capability to control the

process. L

]a,c,e

‘
The results of the Huey (mocified) anda reactivation/polarization
tests (Test No. & in the Board Question) woula reveal our apility tu
control the degree of sensitization and thus [

18,C,€  p&W apparently aid not
perform this test. The results of this test coula be applicable to the

B&W process depending upon the anount of information BaW has learnea
about our process and the similarities between the materials .and

processes used. [

13:C,€  Thys, they could obtain

the additional assurance of [ 18, C,E

without expending the time and expense of running the tests.
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Releasing the results of the evaluation of ECT inspectability of
sleeves (Test No. 11 in the Board Question) would reveal important
aspects of the inspectability of completed sleeving installations. B&W
according to Exhibit A, Section V.A. Baseline Eddy Current Inspections,
is relying on eddy current testing utilizing standard techniques. Tests
performed by Westinghouse utilized a number of special eddy current test
probes and techniques. Releasing the results of our tests would
indicate the [

[ swear that the foregoing testimony is true and correct to the
best of my knowledge and belief.

7e ) P,
Hade U110 ma

Robert A. Wiesemann

Subscribed and sworn to before ne \
this 14th day of April, 1982

/,f ,
bt teJlnid o

NOTARY PUBLIC

PAULEITE SLONSKA, NOTARY PUBLIC
MONRUEYILLE BORO, ALLEGHEMY COUMNTY
BY COMMISSION EXPIRES MARCH 10 13mc

. ] ¥ na Assocratron of Kotanes
My Commission expires: W™ Pennsviva
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R.E. Cinna Muclear Power Flant
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STEAM GENERATOR SLEEVE TiST PROGRAM
R. E. GINNA NUCLEAR PCaZR PLANT

NRC DOCKET NO. 50-244 (10/5/80)

Babcock and Wilcox
Power Generation Group
Nuclear Power Generation Division
P. 0. Box 1260
Lynchburg, Virginia 24505
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Overview of Sleeve Deve'opment Program

SLEEVE DESIGN

™ I

General Desian
Upper £nd Attachment

Lower End Attachment

SLEEVE INSTALLATION

A
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E

Tubes to be Sleaved

Installation Sequence

Procedures

Mock-up Demonsiration and Training
Radiation Exposure Control and Zstimates

DESIGN VERIFICATION

A.
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Ginnz Station is 2 westinghouss +wo (2 307 D=2SSu” 12Z3C watl2r rsacior
plant owned bv Rochester Gas and Zleciric 1+ 1g licensea for 1320
renawatts the mal and has a na2t electrical cadalily of 490 ma2cawatls

The steam generators are Westinanouse series 44 vertical shell and
j-tube units each ratecd at 2,130,000 1bs/hr sieam flow at 725 psiaq.
The steam generator tubing is Inconel 600 (62.162-61T). The tubes
are partially rolled into the tubasheet and seal welded.

Phosphate secondary water chemistry control was utilized from initial
oneration throuah November 1974. 1n December 1974 secondary water
chemistry control was ~onverted to all volatile sreatment (AVT). AVT
was maintained tnrough condenser intearity and steam generator
ulowdown until December 1677. fFrom January 1978 until the present

£u]1) flow, deep bed conagensate demineralizers have been in operation.

team generator tube wastage, caustic cracking, and 1D cracking have
been experienced at Ginna. BSetween March 1674 and Gctober 1980, 121
tubes were plugged in the A-steam generator and 62 in the B for these
reacons. The total number of tubes which have been pluoged is 122 in
the A gqenerator and 112 in the B. During the Spring 1979 refueling
outage, 0D cracking of tubes in the tubesheet crevice region was first
discovered. A total of 44 tubes now have been plugged in the 8 steam
qenerator due to crevice cracking indications. No such indications
have vet been discovered in the A steam generator. The crevice
rracking occurs 2 to 3 inches below the top of the tubesheet. The
cracking appears to be the result of general intergranular 2 tack due
to the presance of alkaline elements. The cracking seems 1o be very
temper ature dependent. A1l of the indications to date have occurred
in hot leq tubes. A detailed description of the results of the Spring
1980 edcy current examinations, and a discussion of the crevice
cracking phenomena, were provided in the Rochester Gas and Electric
letter of April 29, 1980 to Mr. Dennis L. Ziemann, USNRC.

Since the Spring 1980 inspection, Rochester Gas and £lectric has
initiated several programs directed towards resolution of the crevice
crackina phenomena. The existing programs ar? all in the areas of
chemistry and piant operation and are directed towards eliminating
crevice crackina. Sleeving could provide an alternative to tube
plugging and thereby extend the 1ife of the steam generators.

Overview of Sleeve Development Proaram

“he sleeve development program consists of a three phase program with
8abcock and Wilcox Company of Development, Desian verification, and
Implementation. Specifically, the objectives of each phase of the
program are:

Page 1
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jvery igw -0* Sleaye leveloprent Sesgrar 'Tontinyes
1. Deveipoment
furing this phass, the slee.s 0@sion wats deve oped. Mat==ials

were selected and laboratory tesiinC and ana’vtical work were
performed. Licensing issues ware assessed and the impact of
sleeve installation on outacs schedules was cetermined, All
necessary materials, equipment and orocedures needed for Phase 2
Design Verification have been developed and a-e being
demonstrated.

2. Desian Verification

Nurina this phase 10 sleeves will be installed in the Ginna steam
generators to verify the adeguacy of the slesve desian developed
durinc the development phese. Furtner laboratory testing and

qualification work will be performed leading to the impiementation
phase.

3. Implementation

Durina this phase, sleeves will be installed on a large scale in
tubes having unacceptable tubesheetl crevice eddy current (EC)
indications. Schedule for implementation has not been developed
and will be dependent on confirmation of design through the Desian
verification program.

11. SLEEVE DESIGN

A.

General Desian

The Babcock and Wilcox sealable sleeve design to be employed (see
Figure 1) is 36 inches long, thin walled, composite alloy sleeve
attached to the steam generator tube at both the upper and lower ends.
Incone]l was chosen for the base sleeve material to provide the same
ctructural and thermal chracteristics as the original tube.

| ]
* VROPRIETARY I
[ ]

The upper end of the sleeve will be expanded and brazed. The length
of the sleeve (36 inches) will insure the braze joint being above the
<ludae affected region atop Lhe tubesheet. The tube sheet is 22
inches thick and the sludoe affected zone extends approrimately 3 to 6
inches above the tubesheet.

PROPRIETARY

CYETTMETY
[ B
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32 hack-up to the explosive technique, a GTAW weld prozedure has
also bHeen gevelgped.

Upper tnd Attachment

The upper end of the sealable sleeve 1S designed to be 2:tached to the
steam generator tube by brazing.

.
f PROPRIETARY 1

.

—d

-

echnigues and filler material were made based on the results of

Selections of the braze joint configuration, parameters, procedurz)
tec
laboratory brazing trials and mechanical property tests,

.
E PROPRIETARY ]
( ]

The ioints were cut apart and evaluated by metallographic examination
and bend and pull tests were performed to select the best joint
confiquration. The leak tightness of the joints was verified by
hydrotest.

( ]
[ PROPRIETARY %
L

Oxides will be removed from the steam generator tube ID prior to the
brazing operation to assure a good bond. About 0.001 inch of metal

will be removed from the surface to get a surface suitably clean of

oxide for subseauent brazing.

Lower tnd Attachment

The lower end of the sealable sleeve will be attached to the steam
generator tube by explosive welding., BIW has considerable axperience
with explosive welding in steam generator tubes - holding U.S. Patant
2,590,877 for explosive pluagina. This weld proven pluc desian and
explosive method provides the basis for the explosive procedure for
attachment of the lower end of the sealable sleeves.

—— T ]

PROPRIETARY

N
—
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“nic welC configurazion wee developec z.-in; & series of lests umtil
-ne gesirec configuratior was achisvec. Tne wzic JOInts were

sect ignec, nolishec onoto ricragrapns tzken &nc eveluetec Dy
matallogreshy.

88w 1s licensed by the ATF Bureau of tne U.S. Treasury Department as
both a manufacturer and importer of hign exzlosives (1icense numbers
L0HO7620C1-00048 and 40H07620C1-00052 respectively). For
<ransportation purposes, the S&W explosive plugs are classified as
class "C" explosive by the Bureau of Zxplosives. 84W has requested a
similar classification for the Ginna explosive welding device.

4s a back up procedure to the lower end attachment 2 Gas Tungsten-Arc
(GTAW) seal weld was developed utilizing the c2me semi-automatic
welding equipment used by B&W at Florica Power's Crystal River Unit #3
during tne April 1980 shutcown.

J
PROPRIETARY ]
J

oy

This equipment can be utilized on £lush or fillet welds and can be
placed in any position, including overhead.

EVE INSTALLATION

A.

E.

Tubes to be Sleeved

Ten tubes in the "B" steam generator hot leg will be sleeved. Tubes
to be sleeved will be selected by Rochester Gas and Electric. In
order to provide for a good test, sleeves will be installed either in
tubes which have indications of intergranular attack in the tubesheet
crevice region, or in tubes which would be expected to be subject to,
intergranular attack based on past inspection results. In addition, 2
sleeve will be installed in one tube with 2 through-wall defect.

Installation Sequence

The following installation seguence will be used to install sleeves in
the preselected steam generator tubes.

1. Tube Preparation
(a) After locating the subject tube (tubes) the tube I.D. will
be checked with a "GO Gauge". Insertion of the gauge should
be made freely without force. [f the gauge cannot De
inserted another steam generator tube will be selected.

(b) Steps will be taken to insure that the tube 1D is dry.

Page 4



.
~

stailation fequerse ‘Lorscayed)

b
-

.

¢) Tude IT will ther o measurec using profilometry or die test

gauge.

o

(d) Final cleaning of the sube !0 will be aczomplished.

J
PROPRIETARY ]

J

(e) After compietion of cleaning, the tube 10 will be flushed
and swabbed. C(Cleaning will continue until swab is free from
dirt or particles.

s T T

Sleeve Brazing

(a) After completion of tube cleaning the hydraulic expansion
tool will be inserted into the sleeve from the expanded
end.

(b) The sleeve will be inseried into the tube.

(c) The sleeve will be hydraulically expanded at the braze
region of the slesve to deform the tube.

{ J
[ PROPRIETARY ]
{ J

(d) After completion of hydraulic expansion, the induction
heating coil will be inserted intc the sleeve and the
brazing operation will be performed.

( ]
[ PROPRIETARY ]
( J

The heater will then be removed.

Leak Test

4

(a) Tube and sleeve leak test plugs will be installed and a leak
test will be performed.

[ J
[ PROPRIETARY ]
[ ]
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£ (3 gartr o h v
clamoeg into adjacent tube until the ceéririaoge flange
contects the tube.

(b} The explosive cartridge will then be detonated.

(¢) After detonation, the sleeve will be visually inspected to
eyamine the sleeve deformation at the explosive welc region
to ensure no degradation of the structural integrity of the
steam generator tube.

Syssem Pressure Test
(2) A primary system pressure +est will be perfomad prior L0

return to full power to further demonsirate sleeve to tube
attachment structural integrity.

“rocedures

A
“n

Detailed procedures have been developed for installation of the
sleeyes, These procedures include and provide detailed
ssep-by-step operations for tube preparation (gauging, cleaning),
hydraulic expansion and brazing, explosive welding and leak test.
The installation sequence is detailed in Section B. Prior to
installation of the sleeves, the following requirements will be
met:

(a) wWater in the primary system must be drained below the
centerline of the reactor vessel outlet nozzle.

(b) Water must be drained from the secondary side prior to
brazing and explosive welding.

(¢) Both primary manway cOvers and inserts will be removed.
(d) The channel head area and tubesheet must be dry.

(e) Air samples from incide the steam generator will be
analyzed.

(f) Radiation levels inside the channel heac area will be mappec
and general levels and hot spots identified.

Gauging Tube 1.D.

PROPRIETARY

(WL B S

T
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£, Expanding

After thne tube !.D. surface has been adequately cleaned, the
pre-brazed slesve with an expancing tool in position will be
inserted into the tube. The sleeve is tnen hydraulically
expanded into the tube.

[ 3

[ PROPRIETARY 1

( ]
5. Brazing

{ ]

[ PROPRIETARY ]

[ )
6. Precsure Test of Braze

{ )

[ PROPRIETARY ]

{ 1

7. Explosive Welding

As described above, the sleeve will be explosively welded to the
tube in the rolled region of the tube sheet.

Mock -Up Demonstration and Training

Sleeves will be instal[gp in the Ginna steam generator mock-
demonstrate the tools, technigues and equipment under realistic

0

conditions. 1nis is considered an TAtegra) and necessary part of the
program to minimize delays and radiation exposure during prototype
<leeve installation in the operating steam generator. Mockup
installation will also serve as personnel training.

Complete procedures for tube cleaning, sleeve installation, expansion,
brazina and welding will be demonstrated on the mock-up prior to use
in the operating steam generator.

The chosen NDE technique and procedure will aiso be used on the
full-size mockup.

Page 7



211 ge-sonnel to De s-zaged in the stzar generates :leeving w
racgiye ingtrystions zn¢ training irn and yngersianc the raciatior
grotection rules and ouigelines in %22t at the plant site The
raziation exoosure for test sleeve installation has been getermirzd
pased on previous measurement of radiation levels at Ginna The
projected exposure is:
Operation Estimated Sxposure
f 1
[ PROPRIETARY ]
2.28 R/Sleeve x 10 °.~=ves 22.5 man-rem
Gaucinag tubes for seiection 1.0 man-rem
Genera) exposure outside generator 2.0 man-rem
instzll and remove ECT equipment
for sleeve testing 3.0 man-rem
TOTAL 28.5 man-rem

Typically, the radiation exposure is accumulated for plugging 10 stezm
gengrator tubes is 4 man-rem. It should be noted that radiation
exposure for sleeving will be substantially reduced in the
implementation phase when, it is expected, more mechanization will be
emploved.

IVv. DESIGN VERIFICATION

A.

Tests

a number of tests were performed includine
hydrostatic, tensile and peel, and metallographic examinations on ths
upper and lower attachments. Additionally, desiagn verification
testing will be performed prior to and subseguent to installation of
test sleaves in a Ginna steam generator. Testinag performed prior tn
installation of test sleeves is directed primarily at providing
adeouate assurance of the mechanical intearity of the test sleeves,

The testing completed prior to test sleeve installation includes:

Lt

During process development,

miirnlrgmi st
Mﬁau 3
The mechanica’ testina in support of the test sleeve installation
is being conducted on a simulated tube/sleeve assembly. The five
test specimens are constructec of adeouately representative
materials using the same brazing process to be utilized in the
test sleeve installation. A limited number of these simulatad
tube/sleeve assembly specimens are beinc tested as follows:

(1) Mechanical Integrity Testing

Page B

M’\LMMW""



(]

w0
O
)
v
O
"
-4
3
b
-
[N .

[ ¥ B | B |

(b) Secondary Side Hydro Test

{
[ PROPRIZTARY
[ ‘

(¢) Structural Fatigue Testing

{ J

[ PROPRIETARY ]

( ]
(d) Primary Side Hydro Test

{ )

[ PROPRIETARY ]

[ ]
(e) Tensile Test

{ ]

-

[ PROPRIETARY ]

( J

Corrosion Testing

[(Proprietary] is the material most often used for caustic
corrosion resistance. Data on actual corrosion rate. was not
adequate in the range needed for sleeve application. To obtain
data coupons of [Proprietary] were tested in a 50% caustic
solution at 550°F.

[
[ PROPRIETARY

L SN

g

Qualification testing will be performed to insure appropriate
design verification of the final produc:ion of tupe/sleeve
assembly to be used in the large-scale production installatin.
The specific testing that will be performed is to be defined
subseauent to installation of the test sleeves; however, it is
presently expected that testing will address, as appropriate, the
following areas:



B.

(e) Mecharrz#l Intez-ity jestin

u

nzsnarcal ‘ntegrity testing is expectec to incluce

-

st8 311 ar %2 that conducted in suppors of the limit2d

st i.eeve instzllation. However, the tube/sleeve essamily

st c.2cinens will be constructed of the actual materizis.
ditiznaily, e-oropriate thermal and pressure cyclic

testir; fcllowez by tensile testing and metallurgical

examirztion wili be performed.

(b) Corrosion Testing
-

Corrocion testing will pe conducted in a caustic environment
at abc.t 500°F o0 demonstirate the expected superior

corrcsion resistance of the sleeving material (bi-metaliic)
as we'  as the integrity of the tube/sleeve assemoly enc
attact-2nts. Uzon completion of a reasonably long test
expesure, ~hese specimens will be subjected to a
metallirgical examination. [t is anticipated that about
four “ull conficuration specimens will be tested.

(¢) Vibration

The arzlysis corducted in support of the sleeve installation
identiied the rsed to further evaluate the response of a
severed tube/slzeve assembly to flow irduced and seismic
excitzzion. While this issue may be addressed analytically,
some vibrational testing may also be required.

Analyses

A review has been performed of all events analyzed in the Ginna
Station Steam Generator Siress Report. The results of this review
provided the basis for an evaluation demonstrating the structural
irtegrity of the sleeved :ube configuration for all anticipated normal
operating events.

Calculations were performsd which demonstrate that the tube sieeve
design meets the internal design pressure and temperature reguirements
of paragraph NE-3324 of the ASME Code. Additional calculations have
been performed wnich demonstrate that the sleeve has a greater

external pressurz load carrying capacity than the original tube.

A thermal stress analysis of the tube/sleeve assembly has been

‘performed to determine tne thermal and pressure loadings and the

associated temperatures for the critical normal operating events
analyzed in the Sinna Station Stress Report. Loadings at 100% powar
and transient conditions such as plant heatup and cooldown, plant
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2z %2 enc urlcading, siep 1oad transient were conslicerec. oy
soriz~,a%ively comoining transient concitions, & 1imitec SCCpe vatigue
-ett Lroz-an hés been structured wnich taies 1nto accourt tne actual
sBr:_ s test wemperatures, design versus actudl geodneiry, numder of
-sc- soecimens in accordance with the intent of Appencix Il to Section
1Tt 54 =ne ASME Code. Successful completion of this fatigue test
sroz-am wil further demonstrate the adequacy of the tube/sleeve
=or-izuration for all normal operating events anticipated during the
decign life of the plant.

An enelysis has been performed to determine the effect of 10 sieeved
tubes and full steam generator sleeving on the thermal/hydraulic
neryrmance of the Ginna Steam Generator. A design point of 90,000
32" :nd & total design pressure drop of the Reactor Coolant System of
2 psi wes considered 1n the anelysis. Sleeving 10 tubes ir one

zn generator has negligible effect on the overall primary-side
csyre drop and the average overall heat transfer coefficient
erzins practically unchanged. No adverse effects due to
cavitation/erosion are expected to occur due to sleeving of 10 tubes
in the generator. For a case with sleeves installed in all generator
tubss, the primary side pressure drop is expected to increase by
approximately 7 percent over that in the unsleeved generator. MWith
this 7 percent pressure drop across the steam generator, the effect on
the :aotal primary system pressure drop is small. Considering this
increzse the effect on the RC pump flow and thus the heat transfer 1§
negligible.

Maximum crass-flow velocities in the steam generator vary from 8.1
feet/second at the tube bundle periphery (feedwater inlet at the edge
0f the tubesheet) to 2.0 feet/second in the interior region of the
tubs bundle. Resonant frequency and mode shape calculations have Deen
periormed wnich demonstrate that sufficient fregquency separation
exists between tube resonant frequencies (34 cycles/second for a
cleeved tube which has not been completely severed) anc vortex
sheading frequencies (8.4 cycles/second in the interior region of the
bundle) to ensure that a vibrational instability will not occur.

A review has been performed utilizing the Ginna Station Steam
Generator Stress Report to assess the impact of a seismic event on the
tube/sleeve assembly. The installation of a sleeve in & tube
incrsases the lowest resonant frequency from 31 cycles/second to 34
cycles/second. This change in resonant frequency will have &
negligible impact on the seismic loading; therefore, the original tub:
design analyses confirm the adequacy of a tube/sleeve assembly.

In support of the limited test sleeve installation, analyses and tests
have peen conducted which demonstrate the structural aceguac of hte
TUbe/sleeve assembly for seismic and all normal operating events
5 e B 3 5
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anticipeteg for the entire flant design “ife. Ci'culatiung have beer
cerformed comcaring the strength of & tude with =mat of & sleeve.
Tnese comparisons inciuces tne durst strength of the tuding
considering the hoop stress of the existing tude with fuil wall
thickness (.00 inches) &nd with degraced wall trickness (.030

incnes). In both cases the sleeve hes & lower hcdp stiress than the
existing tube verifying that the 40% of wall degracation pluaging
criteria for existing tubes 1s 2alsc applicable for the sleeves. Also,
the comparisons of the sa2ction moduli and cross sa2ctional areas of ths
sleeve with thyse of the tube demonstrate that the sleeve performs in
bending as well as or batter than a tube (with acceptable wall
thickness).

Conformance with License Conditions

The Technical Specifications and their bases have been reviewed to
determine whether changes are required to employ steam generator
sleeves. Technical Specification 3.1.5 establishes a limit on primary
or secondary ieakage of 0.1 gpm. This limit, which was reviewed and
approved by the NRC in Amendment No. 16, transmitied on May 14, 1975,
ensures steam generator tube integrity under postulated accident
conditions. A comparison between hoop stresses im a steam generator
tube, and stresses in a sleeve has been performed. Because of the
smaller diameter, a sleeve can withstand the differential pressures
better than a steam generator tube. Thus, a sleeve witr a
through-wall crack superimposed upon wastage will perform as well as,
or better than, a steam generator tube with a through-wall crack
superimposed upon wastage of the same magnitude (in terms of percent
wastage). Therefore, since in either cese the through-wall crack
length is monitored by monitoring primary to secondary system leakage,
the current Technical Specification and its Bases remain valid for
sleeved tubes.

Specification 4.2 governs the Inservice Inspection of steam generator
tubes by references to the Ginna Station Inservice Inspection Program.
No changes are required in the Specification. The Inservice
Inspection program is being revised to allow steam generator tube
sleeving i1n lieu of plugging. This document is not & part of the
plant Technical Specifications and may be revised pursuant to 10CFR
50.59. Indeed, changes and subsegquent implementation pursuant to
10CFR 50.59 may, on some occasions, be required to conform to 10CFR
50.55a. Tnus, the change to the Inservice [nspection Program does not
necessarily require NRC review and approval.



system inciucing eady cyrrent technigues, 2=ob2s anc driver
4317 Se usea as follows for inspection 0 tne test sieeves. The
an=ire sleeve with the exception of the rolled area in the tubesheet
will De scanned using a .510 inch diameter conventicnal annular
earential type probe. Tnhe probe will be inserted into the proper
. be/sleeve using the pcsitioner and pulled from the tube/sleeve at
asproximately 0.5 feet per second using the probe driver. The
informazion will be obtained using the Zetec M12-12 multifrequency
eddy current instrument. Data collected simultaneously at four
frequencies will be stored on an 8 channel magnetic tape reccrder.
The reason for using four separate frequencies is to concentrate the
insoection at specific areas, namely, the sleeve itself, the tube
senind the sleeve, and the tubesheet component, all in a single scan.
calibration curves constructed after initial system calibration will
+hen be used to estimate the percentage of tube wall and percentage of
<leeve wall extent of any flaw which may be detected.

After scanning with the annular probe, @ radial absolute probe, with
centering collars and spring loaded coil, will be used to interrogats
both the brazed joints ani 2xpanded areas of the sleeve. Once again,
the probe will be driven using the SM-6, but this technique calls for
rotating the probe while pulling. An apprc-imate scan rate of .5 inch
ser minute and 12 rpm will be used. Again multifrequency eddy current
will be used to allow simuitaneous inspection of sieeve, tube and
tubesheet. No calibration curves will be used here. Instead, a rouch
ectimate of flaw depth can be made Dy referring to calibration signals
of flaws of known depth. Baseline inspection will incorporate the
annual coil technique and the radial absolute technique.

B. Follow-On Inspection

£ollow-on eddy current inspections for the installed sleeves will be
conducted during the planned Rochester Gas and Electric outage times.
The next outage is planned for April, 1981.

Follow-on inspections will continue to use the annular coil and radial
absolute tecnnigues as described above.

V1. GOAL OF TEST INSTALLATIONS

A. Fall, 1980

————————

Ten sleeves are planned to be installed in the "B" steam generator on
November 14-16, 1980. Mockup testing, demonstration and training 1is
expected to be conducted November 3-13, 1980.
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The primary purpose of the test t'zzve inst:z'lztion 18 $o show that
siesyves zan be installed in an 2c:-ationa) :tear osneraior. This will
confirm field 2pplication of the "3boratoryv zevelsped technigues,
processes and procegures, Also, &~ importes: pursase 1S to provide
acztual operational information as z part of the dssign verification
prozecss for the sleeves., This will provide a2 few sleeves with several
months operational time lead over sleeves i-stalled on a larger scale
later to provide early warnina if ¢ time de:zndent probliem should
develop.

Later Installations

Substitution on 3 full scale of ¢ 2eving fo- plucsing of tubes with
unacceptable tubeshest crevice edcy current incdicazions will be
determined based on field test eviluation ¢ the ten test sleeves to
be installed in "B" steam generato~ and on ‘urther design verification
efforts over the next few months. Eeased or this evaluation, Rochester
Gas and tlectric will determine thz number :f tudes and the schedule
for sleeving.
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Summer 1980 Addenda

Date of Issue: June 30, 1980

ASME BOILER AND PRESSURE VESSEL CODE
An Amencan Natonal Standard

SECTION IX
Welding and Brazing Qualifications

1980 Edition

Addenda 1o the loose-leaf version of the 1980 Edition of the Code are issued in the form of
replacement pages. Revisions, additions, or deletions are incorporated directly into the ui-
tected pages. It 1s advisable, however, that these title sheets and all replaced pages be retained
lor relerence.

SUMMARY OF CHANGES
Thus is the first Addenda to be published to the 1980 Edition of Section 1X.

Replace or insert the pages histed. Changes given below are identified on the pages by o margin
note, 580, placed nex: to the antected area. The pusfs not listed are the reverse sides ol the
listed pages and contain no changes.

Page Location Change
XXy Part QB Contents Entry tor QB-410 added
3 QW-141.5 Revised
5 QW-161 Kevised
Footnote 2 Deleted
QW-161.1 Third paragraph deleted
QW-161.2 Second paragraph delcted
QW-161.3 Second paragraph deleted
QW-i6l1.6 Second paragraph deleted
0 QW-i01.7 second paragraph deleted
4 QW-192.4 Revised
10 QW-194 Added
11=14 QW-200.1 Revised
: QW-200.2 Revised
QW-201 Filth paragraph added
QW-201.1 Deleted n its entirety
QW-201.2 Deleted in its enurety
Copynght € 1980

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
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Q462  lest Speaimens (Cont'd)
As specileg
o 10 in. 39prox. (NOW (1)) g DY COSIGN ==
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- K e K —
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= N ' [ 177 mun
A r % | | A
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| e As specifieg

Dy design ==

1:14;

. - .
T <, “r
X = 47T min, or 33 specified by design W \I —+

For lap joints
Alternate designs
NOTE:
(1) Length may vary 10 fit testing machine.

$S80 QB-462.1(c) TENSION-REDUCED SECTION FOR LAP AND RABBET JOINTS — PLATE
J A I
O min
¢ |} el
\ ) O min
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-~ ) - Dl
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_..!__- P -y - - @
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For lap joints
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QU161 Transverse st

Surfuce Uend, e

ransverse 10 the longitudingl axis of the

ik owiliich s bent s0 that the hrst surtace
ecomes the convex surface of the bent specimen. In
WEal The Bt surlace s delined as that surlace irom

ch the brazing filer metal 1s applid and is {ed by

i ry o altraction into the joint, Transverse first
urtace bend specimens shail conform to the dimen-
WONS sROWH 1N ‘j“-‘o::(d}

QB-161.2 Transverse Second Surface Bend. The
ot 15 transverse 1o the longitudinal axis of the

pecimen whnicn s

bent so that the second surface

becomes the convex surface of the bent specimen. In
seneral the second surtace is defined as the surface
ite 1o that Trom wiich the praang hiler metal s

roled, Dut detimitely is the surface opposiie to
designated as the first surface, irrespective of how
waamg biler metal s fed. Transverse second

R IS

bend specimens shall conlorm 1o the dimen-
ions shown in QB-462.2(a)

QB-161.3 Subsize Transverse bend. In  those
ases where the wall thickness of the tube or pipe s

s than § in. (10 mm) and the Jiameter-to-thickness
rato does not permut the preparation of full-size
rectangular guided-bend specimens, the | in. (38
mm) wide standard guided-bend specimen shown in
Q462 204) may be replaced by three subsize specis
mens having a width of [ (10 or 4,

in mm)

WHICHEVET |5 10

QU-161.4  Longitudinal Bend Tests, Longiudinagl
bend tests may be used 1in lieu of the transverse bend
tests tor testing braze metal or base metal combina-
nons which difer markedly in bending properties
oelween

fa) the two base metals, or

b7 the braze metal and the base metal

QB-161.5 Longitudinal First Surface Bend. The
s parailel 1o the longitudingl axis of the specimen
the hirst surtace becomes the
onvex surlace ol the bent specimen. The defimuon of
irst surtace 15 as given in QB-161.1. Longitudinal first
surface bend specimens shall conform 1o the dimen-
vions given in QB-462.2(b)

WHICH i bent »0 that

QB-161.6 Longitudinal Sccond Surface Bend.
The joint 1s parallel to the longitudinal axis of the
specimen which 1s bent 50 that the second surface
becomes the convex surfuce of the specimen. The
denmtion of the second surface s given 16 QB-161.2
I second surfuce bend specimens

Longitudinal shall
contorm to the dimensions given in QB-462.2(b).

specimen shall contorm 10 the fcquucmcnhw
gam— "
(-SO.AJ. )

140

SECTION IX = PAK T QU, BRAZING

Q=162

QB-162.1 Jigs. Guided-bend specimens shall b
pDent in test Jigs that are in substantial accordance with
QB-466. When using the jigs m accordance with Q-
$60.1 or QB=66.2, the side of the specimen turned
toward the gap of the g shall be the first surtace lor
first surface bends defined in QB-161.1, and the sccond
surface for second surface bends defined in QB-1061.2.
The specimen shail be forced into the die by appiying
loud on the plunger unul the curvature of the
specimen is such that a '4 in. (3.2 mm) diamete: wire
canrot be inserted between the specimen and the die
of QB-466.]1 or the specimen 15 bottom ¢jected, if the
roller type of jig, QB-4606.2, s used

When using the wrap around jig, QB-466.3, the side
of the specimen turned toward the roller shall be the
hirst tor tirst bends, and

surface for second surface bends

Guided-Bend Test Procedure

surtace wirtuce the sevond

Qu-163 Acceplance Criteria =— Dend Toests

The joint of a transverse bend specimen shull be
completely within the bent portion of the specimen
alter testing.

The guided-bend specimens shall have no open
defects exceeding 4 in. (3.2 mm) meusured in uny
direction on the convex surface of the specimen after
bending, except that cruacks occurring on the corners
of the specimen during testing shall not be considered,
uniless there is delinite evidence that they result lrom
fux inclusions, voids, or other internal detects

QB-170
QB-171

PEEL TESTS
Specumens

The dimensions and preparation of the peel fgs
Q-

—— e ————.

QB-172 Acceptance Criteria

Peel Test

In order 1 o WCCT lest, the specimens shall
show evidence of brazing filler metal along cach edge
of the joint. Specimens shall be separated or pecled
cither by clumping Section A and sintking Section B
with a suitable tool such that the bending occurs at the
fulcrum point (see QB=462.3), or by clamping Section
A dand Secuon B in 4 machine suitable for separating
the sections under tension. The separated
surfaces of joints shall meet the following cniternia.

taying

560
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Q13-308 Urazing OUper stors

[ e brazing operator who prepares brazing proce-
lure qudilicduion test specimens meeling requirements
I OB=-451 s thercby yuakdied. Alternatively, cach
Wazing operator wno brazes on WBsseis constructed
ander the rules of thus Code shall be examined for
cach brazing procedure under which he does brazing
by semiautomatic Or automatic processes (such as the
resistance, induction, or furnace processes) as follows:

‘a) A typical joint or workmanship coupon em-
bodying the requirements of a qualified brazing
procedure shall be brazed and sectioned. Typical joints
are shown in QB-462.5

‘b) In order to assure that the operator can carry
wut the provisions of the brazing procedure, the test
sections required in (a) shall meet the requirements of
QB-452

QB-310 QUALIFICATION TEST COUPONS

QB-310.1 Test Coupons. The test coupons may be
plate, pipe, or other product forms. The dimensions of
the test coupon and length of braze shail be sufficient
to provide the required test specimens.

QB-310.2 Braze Joint. The dimensions of the
braze joint at the test coupon used in making
qualiication tests shall be the same as those in the
Braze Procedure Specification (BPS).

QB-310.3 DBase Metals. When a brazer or brazing
operator is to be qualified, the test coupon shall be

base metal of the P-Number or P-Numbers to be
joined 1n production brazing.

QB-320 RETESTS AND RENEWAL OF

QUALIFICATION
QB-321 Retests

A brazer or brazing operator who fails to meet the
requirements for one or more of the test specimens

SECTION IX — PAKT QU, BRAZING

prescribed in QU-452 may be retested under the
following conditions.

QB-321.1 Immecdiate Retest. When an immediate
retest s made, the brazer or braang operator shall
make two consecutive test coupons for each position
which he has failed, ail of which shall pass the test
requirements.

QB-321.2 Further Training. When the brazer or
brazing operator has had further truining or practice,
a complete retest shall be made for cach position on
which he failed to meet the requirements.

QB-322 Renewal of Qualihication

Renewal of qualification ol a4 performance qual-
incation is required,

(1) when a brazer or brazing operator has not
used the specilic brazing process for a period of o
months or more; or

{2) when there s a specilic reason to question his
ability to make brazes to meet the speatication,
Renewal of qualification for 4 specific brazing process
under (1) may be made with specific brazing process
by making only one test joint (plate or pipe) with ail
the essential vanables used on any one of the brazer’s
or brazing operator's previous qualification test joints,
This will re-establish the brager’s ur brazing operalor’s
qualificauon for ail conditions for which he had
previously gualificd with the specilic brazing process.

QB-350 BRAZING VARIABLES FOR
BRAZERS AND BRAZING
OPERATORS

QB-351 General

A brazer or brazing operator shall be requahified
whenever a change is made 1n one or more of the
essential vanables for ecach brazing process, as histed in
QB-352 througn QB-357.
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GUNLERAL KIQUIKEMLNTS

——
tad atva of Juioots (unbrazed arcas. Hua
ns, ¢te.) shall not exceed 30% of the total arca
idud! flaying surtuce
e
gr—— ' R 2
¢ sum ol the lengths ol the dects measured
{ iy one bne in the direction of the lap shail not
e Wap Padi

Jetect shall extend continuously from one
the juint 10 the other edge, irrespective of the

] CUEC Ol

{ direction of the defect

QB-180 SECTIONING TESTS AND
WORKMANSHIP COUPONS
QB-151 Sectioming Test Specimens

1

The dimensions and configuration of the sectioming

NNy siiall comlorm

QU= 172-418- 182

QU-=02.%. Lach side ol the specitnien shiail be polishied

JiAd Cadmined wWith gl east a4 lour-power magiulying

glass. The sum of the length of unbrazed arcas on

cither side, considered individually, shall not eaceed

to the requiremnents of

<070 ol the length of the juint overlap

QB-182 Workmanship Coupons

The dimensions and configuration of the workman-
ship coupon shaull coniorm (0 the nearest approaimas-
ton of the actual application. Some typical workman-
ship coupons are shown in QB-462.5. Each side of the
specimen shall be polished and caamined with ai Jeast
a four-power magmifying zlass. The sum of the length
of unbruazed arcas on ather side, considered individu-

neth of

ally, shail not exceed 20% of the length the joint

overlap

S80



/ QB-462.3-4B-462.4 SECTION IX — PART QB, BRAZING

QB-462 Test Specimens (Cont'd) @
- - 10 in, appfol.3 -
. NOTES
: (1) Fiange ¥ may bo omitted from
Vol 1-1/2 in. Section B when “peeiing” is 10 be
45 accompiished in a suitadie
- 1 1@N5ION Machine.

(2) Specimen shail be brazed from
e marxed 2.
Z Section A (3) Length may vary to fit

Section B ]"';‘ testing machine.

ot
T —-—
L % A X =47 min. or as required Dy gesign @
Approximately, or sufficient
Fuicrum Point -

for peeiing purposes

580 QB-462.3 LAP JOINT PEEL SPECIMEN

A Discarg This Piece 1 3w @
PR R R g 3 LR ::T_—_-_—_:-:_—::::—f—

We=1-1/2 n, Section Spec:men 13w

1Waw

Oiscara This Piece

Z

— X ~_
\ Section A
Section B [ j

s |

X = 4T min. or as required by design

e
—
b
]
b

[ e B I b BT, TR———

Alternate for rabbet ;oint

NOTE
1) Specimen shail be brazed from side marked 2. *

QB-462.4 LAP JOINT SECTION SPECIMEN (SEE QB-181)
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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. 50-266-0OLA

50-301-0OLA
(Point Beach Nuclear Plant,

Units 1 and 2)

T — — —" — S—"

CERTIFICATE OF SERVICE

Copies of Testimony of R. A. Wiesemann on Behalf of
Westinghouse Electric Corporation and Applicants in Response
to ASLB Questions Dated March 25, 1982 in the above-captioned
proceeding was served upon the persons listed on the attached
Service List by deposit in the United States Mail, First Class,
postage prepaid, this 14th day of April, 1982.

g

ohn Kenrick
ey for
Westinghouse Electric Corporation,
Appearing Specially
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