
VIRGINIA ELucTnIc ann Powan COMPANY
RIcnwoND,VIRGINEA 20261

"|,"M,",$,", October 25, 1982
Nectaan Orsmarsons

Mr. Harold R. Denton, Director Serial No. 612
Office of Nuclear Reactor Regulation N0/JMM/jmj /SP4
Attn: Mr. Robert A. Clark, Chief Docket No. 50-338

Operating Reactor Branch No. 3 License No. NPF-4
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Gentlemen:

REMOVAL OF NORTH ANNA UNIT NO. 1
REACTOR COOLANT SYSTEM FLOW SPLITTER PLATES

In August and September 1982, the three flow splitter plates in the North Anna
Unit No. I reactor coolant piping cold leg loops were removed. The attachment
welds between the splitter plates and the inside diameter proj ections
integrally cast with the coolant pipe wall had developed linear indications
which were shown by ultrasonic inspection to be increasing in length with
continued operation of the unit. It was, therefore, deemed desirable by Vepco
in June 1982, to remove at least the "A" loop splitter plate as soon as
possible. Shortly after removal of the "A" loop splitter plate, the "C" loop
plate and the "B" loop plate were removed in that order.

The splitter plate removal process for all loops consisted of underwater
plasma are cutting with only the "A" loop splitter plate stubs milled an
additional 1/2" to 3/4" below the plasma cut. The final surface condition of
the "A" loop stub ends is a milled surface with the stubs projecting
approximately 1h" to 1 " beyond the coolant pipe inside diameter wall. The
final surface condition of the "B" and "C" loop stub ends is a fairly smooth
plasma cut surface with the stubs proj ecting approximately 1" beyond the
coolant pipe inside diameter wall.

All work related specifically to removal of the flow splitter plates has now
been completed.

In support of continued operation of North Anna Unit No. I with the splitter
plates removed are the following attachments:

Attachment 1:
t

l Westinghouse letters VPU-393 and VPU-396 dated July 29, 1982, and August 2,
1982, respectively, which justify continued operation of Unit 1 based on
pressure, thermal-hydraulic, and piping support considerations.
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Attachment 2:

Westinghouse letter VRA-82-561 dated 10/19/82 which forwards Westinghouse
Report, " Stability of U.T. Indications Remaining in the Flow Splitter Bosses
of Loops A, B, and C North Anna Unit No. 1". This report evaluates the
effects of hydraulic forces upon defects remaining in the non-pressure

i boundary splitter plate stub ends. It is concluded that there will be no
significant extension of length of the remaining defects either along the

; remaining stubs or into the pressure boundary. This evaluation considers the
individual defects remaining in all three loops. Also evaluated by this
report is the effect erosion may have on the remaining stub ends. It is
concluded that erosion will have no adverse effect on the integrity of the
reactor coolant pipe.

Attachment 3:

Vepco Materials Engineering Services Memoranda:

a. Evaluation of Remaining Flow Splitter Plate Stubs - North Anna Unit
1 - Loop A, 9/23/82.

b. Evaluation of Remaining Flow Splitter Plate Stubs - North Anna Unit
1 - Loop B, 9/29/82."

1

c. Evaluation of Remaining Flow Splitter Plate Stubs - North Anna Unit
1 - Loop C, 9/1$/82.

These memoranda conclude that the visual and ultrasonic indications remaining
in the splitter plate stub ends are acceptable (no safety concerns). Visual
examination of the s, tub ends was conducted by Vepco Materials Engineering
Services personnel, Bechtel materials engineers, and third party certified
visual inspectors. The above memoranda are summaries of the positions of all
parties involved in the analysis. All visual inspections were performed by
clear video camera scanning at magnifications of approximately 2x to 8x.

All stub ends were visually inspected except the "C" loop " reactor side" stub
which was not visually inspected because no ultrasonic indications were
detected in this region.

Attachment 4:

Vepco Materials Engineering Services Memorandum " Corrosion / Erosion of North
Anna Unit 1 Flow Splitter Plate Stubs", 10/15/82. This memorandum addresses

! primarily the possible mechanisms of corrosion which could act upon the
remaining stub ends and concludes that there will be essentially no corrosion
of the stub ends and therefore no concern.

Based upon the extensive analysis of the effects upon North Anna Unit No. 1
performance and safety as a result of flow splitter plate removal. Vepco
concludes that the plant is safe to operate with the splitter plates removed
and the stub ends in their current configuration. However, as confirmation of
this conclusion, Vepco will perform ultrasonic inspection (UT) of the reactor
coolant pipe in the region of the flow splitter stub ends at the first,
second, and fourth refueling following this work. This inspection will be
performed by qualified personnel employing the same procedure used in
obtaining base-line UT data after removal of the flow splitter plates. All
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stub ends will be inspected at the specified intervals except the "C" loop
" reactor side" stub which has no UT indications and will not be inspected

further. Any significant change in defect size from that obtained by base-
line inspection will be reported to the Nuclear Regulatory Commission.

Should you have any questions concerning this evaluation, please contact us.

Very truly yours,

O
.

R7 H. Leasburg
Attachments

cc: Mr. Richard C. DeYoung Director
Office of Inspection and Enforcement
Washington, D.C. 20555

Mr. James P. O'Reilly, Regional Administrator
Region II
Atlanta, Georgia 30303
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- July 29,1982

.

Mr. A. L. Parrish. III, Manager ,

Multiple Power Projects-

VIRGINIA ELECTRIC AND POWER COMPANY .

P. O. Box 564
-

. Richmond, VA 23204 .

Attention: Mi. W. McCoy .

VIRGINIA ELE'CTRIC AND POWER COMPANY
NORTH ANNA POWER STATION

Removal of Flow Splitter from Reactor Coolant System
31" x 90* Main Coolant Pumo Suction Elbows

.

Dear Mr. Parrish:

The purpose of the letter is to identify the requirements and the justification
,

of the subject program.

A brief description of the 31" x 90' elbow is:

1) The primary pressure boundary, along With two 1-1/2 inch high ledges
at 180' apart on the ID of the elbow are a one-piece casting. These

. ledges run the full arc length of the elbow to within 2-3/4 inches
'

of the field butt weld ends on both ends of the elbow.
.

- 2) A 3-piece 1-1/6 inch thick splitter plate is then welded to the two
ledges of the elbow and to themselves to form the splitter contour.

The pressure boundary of this elbow was originally calculated without consideration
of the integrally cast 1-1/2 inch high ledge, therefore any cutting into, or complete
removal of this ledge, would not violate the original pressure boundary analysis. /

There is no impact on the external piping supports upon removal of the flow
splitter since the piping and sup' port analyses took no credit for the splitter.
The supports are shimed to the outside diameter and contour of the elbow with
gaps to allow radial growth due to temperature of the system.
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Q Cutting should be between the elbow ID surface and the ledge weld interface
- .

or approximately 3/4 to 1-1/4 inch away from the ID. Although metal removal .
right up to the elbow ID surface may be hydraulically desirable. it is not-

considered mandatory. Cutting through the weld or splitter should be avoided
since parts of the splitter crack may remain in the form of undetectable slivers
which may detach during operation.

Inspection of the cut surface should be visual to insure all remains of the
original cracks are removed. In this case visual may be interpreted as good
clear video camera scanning. -

Since the final cut through the elbow ledge is by milling, the surface finish
should be well below 500 RMS and lend itself to ultrasonic inspection through
the pressure boundary into the remaining ledge area.

Ultrasonic inspection through the entire ledge area can be performed shortly
after the splitter is removed for future base-line ultrasonic inspections.
These subsequent inspections should be considered at each of the next two
plant shutdowns. If no change occurs, then one more inspection should be
c6nsidered at the fourth shutdown. Again, if no change occurs, ultrasonic
inspection can be discontinued.

If you have any questions, please call me at 412-373-4507.

Very truly yours,
,

WESTINGHOUSE ELECTRIC CORPORATION

- Richard R. Kent, Project Engineer
VEPC0 Projects

RRK:jt .

cc: W. L. Stewart (VEPCO) 1L
W. R. Cartwright (VEPCO-North Anna) ll
F. M. Alligood. Jr. (VEPCO) lL

f.. ~Wj,McCoy (VEPCO)..10
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August 2, 1982
-

.

,

Mr. A. L. Parrish, Manager
Multiple Power Projects Ref: FSD/RCS-496 dated
VIRGINIA ELECTRIC AND POWER COMPANY 7/23/82-

P. O. Box 564
-

Richmond, VA 23204

Attention: Mr. W. McCoy ,

VIRGINIA ELECTRIC AND POWER COMPANY
NORTH ANNA POWER STATION

Unit #1 - Flow Splitter Removal

Dear Mr. Parrish: ,

Removing the splitter plate from the suction elbow woul.d have a negligible effect
on the pump perfomance. An analysis performed in early 1979 for the pumps at
VGB (North Anna #2) indicated that the removal of the elbow splitter would have

I the effect of increasing the radial load at the pump bearin'g by a maximum of
260 pounds (a 6% increase), and a pump head loss of about 0.3 feet. Both of
these effects are considered to be insignificant.

The splitter elbow desigri used at North Anna was based on a design guide developed
by EMD in 1961. This guide was the result of published data of flow through pipe .

bends, partly of theoretical analysis, and on EMD test practice. The purpose of ,

this design guide is to limit the axial velocity distortion at the impeller eye.
~

The pump inlet piping designed to this EMD design guide produces.a pump inlet ,

| configuration that is overly conservative; because the guide does not consider the
i further reduction in flow distortion that occurs within the pump. A recent analysis

shows that the pump impeller has a powerful influence on reducing the flow
distortion. For instance, a plus to minus 10% flow distortion entering the impeller
eye is reduced to plus to minus 1% distortion through the impeller. This, to a

great extent, nullifies the negative effect that inlet velocity distortion can have
on the pump head and efficiency, and the hydraulic radial load at the pump bearing.

L ..

As indicated in the above referenced letter removal of the splitter will decrease
the RCS loop piping resistance by 1.2 x 10-f0 ft./gpm2 This more than offsets
the increase in pump loss (1.25 f t. reduced loop loss vs. 0.3 ft. distortion loss
at the pump). 'Therefore, the net result will be slightly increased pump flow with
the inlet elbow splitter regbed. Removing the splitters from all three elbows
would increase the pump flow' by 95 gpm (.093%) and also increase the plant flow

-,

by. 093%.
,

~
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Removing the splitter from only one elbow would produce increased pump''

flow in that particular loop. The remaining two loops, with splitters*

in place, would experience a slight decrease in flow. However..the* -

resulting flow changes would be very small - less than 0.1%. -

,

The calculated flow changes shown in the accompanying table assume that
the loop pressure drop and the reactor drop are equal.

Very truly yours.

WESTINGHOUSE ELECTRIC CORPORATION
*

-
,

.

. Richard R..-Kent, Project Engineer.

VEPCO Projects

RRK:jt .

Attachment

cc: F. M. Alligood, Jr. (VEPCO) lL, lA

W. L. Stewart (VEPCO) ll, l A ~
.W..McCoy.(VEPCO) IL , . l An

( W. R. Cartwright (VEPCO-North Anna) ll, l A
'
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% PUMP AND PLANT FLOW " CHANGE '

'

_
RESULTING iRm REMOVAC OF SUCTION SPLITTER,.

o -.,

ALL SPLITTERS REMOVED
~

SPLITTER AGPM % CHANGE .

PUMP 1 Removed. +95 +.093

PUMP 2 Removed +95 +.093
.

PUMP 3 Removed +95 +.093.

PLANT +285 +.093

.

. -

TWO SPLITTERS REMOVED .

SPLITTER 4GPM % CHA5GE

( PUMP 1 Removed +77 +.076

PUMP 2 Removed +77 +.076

PUMP 3 In Place -18 .018%

PLANT +136 + 045 i

ONE SPLITTER REMOVED "

,
,

'

SPLITTER A GPM %CHANJG

. PUMP 1 Removed +86 +.084

PUMP 2 In P1 ace -9 .009

PUMP 3 In Place -9 .009

PLANT +68 +.022%

'
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Pit:scurgn Pennsylvania 15230-

'

.

October 19, 1982-
.

,

Mr. F.' M. Alligood, Jr., Minager VRA-82-561
Nuclear Technical Services
Virginia Electric and Power tompany .

P.O. Box 26666 ,
Richmond, VA 22,61 - .

.

.
~

ttn: Mr. M. L, Smith
- .

VIRGIhIA'ELECTRICANbPOWERCOMPANY
North Anna Power Station

StaSility of U.T. Indications in the'

Flow Splitter Bosses of Loops A, B, and C
North Anna Unit 1 - Revision 1

Dear Mr. A111go6d:
,

Attached is Revision 1 to the subject report which incorporates VEPC0 coments
from telephone conversation between Mr. M. L. Smith, VEPCO, and Messrs. R. R. Kent
and J. N. Chirigos, Westinghouse.'

.

.

Very truly yours,
.

'

N# -/f-

Joseph D. Cohen, Manager
Operating Plant Projects

Attachment East Region

RRK/caf

cc: W. L. Stewart IL, 1A (VEPCO-Richmond)
M. L. Smith - 1L, IA (VEPCO-Richmond)
W. R. Cartwright - 1L, IA (VEPCO-Richmond)
W. S. M' Coy - IL, IA (VEPCO-Richmond)

. .

.

-

)
,

\
.

.

. . . .... . . .. ..

, , __ , .._.....-.;_...._.. _ _,



. . .

. .

MT-SME 2678" '

Rev. 1..
* -

.

,

1

.

*
.

.
* -
.

-

.

l

STABILITY OF U.T. INDICATIONS REMAINING IN THE

FLOW SPLITTER BOSSES OF LOOPS A, 8 AND C

NORTH ANNA UNIT 1
1

.
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1. _ INTRODUCTION_

Splitter plates of North Anna Unit 1 were removed by a plasma cutting process.
A pre'vious eval-

Ultrasonictest(U.T.)indicationsremainedinthebosses.
untion [Ref.13 was concerned with the stability of the U.T. indications in
loops B and C under the assumption that the U.T. indications were identical

,

'

with those measured in June 1982. In this report results are sumarized for
the evaluation of the stability of the U.T. indications (postulated to be -
throughthicknesscracksforthesakeofevaluation)remaininginthebosses

This postulation is judged to be quite conservativeof loops A, B and C.
since VEPC0 has reported in other doctanentation that similar visual indica- |

tions on the cut faces appear to be casting shrinkage or weld repairs and that
no visual observations occur on the original boss surfaces.

The criteria established for the stability of the U.T. indications are as

follows:

the natural frequencies of boss should exceed the vortex shedding fre-1)
quency (tvl50 Hz) by at least a factor of 2;

the frequency range of a significant loading mechanism is considered to2)
be 1000 Hz since the amplitudes of possible loading mechanisms (see
Reference 1) are negligible if the frequency is greater than 1000 Hz;

if the natural frequency is greater than 1000 Hz, then U.T. indications
3)

are stable;

if the frequencies of the bosses are less than 1000 Hz, the indications4)
could be accepted on the basis of the stress and fatigue crack growth

analysesprovidedcriterion1)-issatisfied.

The methods employed in the investigation of the stability of the U.T. indica-
tions ir. loops A, B and C include:

1) finite element modal analyses of the bosses containing potential U.T. indi-
|

cations after the splitter plate of loop A was' removed;
~

.

the natural frequency calculations due to individual U.T. indications re-
2)

maining in the bosses of loops A, B and C;

the stress analysis and fatigue crack growth calculations for por-3)
.tions of the bosses which have a frequency less than 1000 Hz;

-

-

^^-----------m-_.._m _ _ , , , , , _ - _ _
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4) the frequency calculation of the structure having milled circular holes.

in the machined face of the wall side boss, loop A. The holes were 1

inch in diameter and did not exceed 1/6 inch in depth.
-

.
.

2. ANALYSES
.

- .

2.'1 Evaluation by the Beam Analogy

The responses of individual portions of the bosses as defined by the U.T.
indications are required by the evaluations described in Section 1. Because

of the various cases which were necessary to evaluate, an accurate but

simplified method was desirable. It appeared that the portions of the bosses
so identified could be considered as beams. An evaluation was made by com-

paring natural frequencies obtained from finite element modal analyses with
those obtained using the appropriate beam formula. Both cantilever and

fixed-ended beams were considered.

Modal analyses of the remaining bosses of loop A embedded with the U.T.
indications measured June,1982 were perfomed. Two models were considereds

in the analysis. The first model contained continuous flaws and distributed
flaws as shown in Figure 1 along with the calculated natural frequencies,
The lengths of the continuous flaw are 24 inches from the trailing edge and

i

| 18 inches from the leading edge, respectively. The second model contained

distributed flaws which are identical with those of the U.T. indications.
Those flaws are shown in Figure 2 along with the natural frequencies.

The first natural frequencies in Figures 1 and 2 were calculated assuming a
cantilever beam having a length of 24 inches (see Figure 1) and a fixed-ended

beam having a length of 16 inches (see Figure 2).

The following fomulae were used (Reference 2):

2 _

= 1.88 (1stmode)Cantilever Beam: fn= k fEI/pA. A

2wt

Fixed Ended Beam: f / EI/pk . A = 4.73 (1stMode)
n 2a

2

' . . . : ''
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whm L: length of the beam
..

E: Young's modulus

I: Moment of Inertia of the area
3 , ' .(I=hbh,b-width,h-thickness) ,'

A: Cross sectional area
". |

,

p: mass density including the fluid '

eigenvalue value for the beam vibrationA:

~. f,: first natural frequency

l This evaluation shows that the lowest natural frequencies obtained by using the
finite element methods are very close to those obtained by using the simpli-
fied calculations. This confirms that the simplified calculation may be used
to estimate the natural frequency obtained by using the finite element method.

2.2 The Natural Frequency Calculations of the Bosses Due to Individual U.T.
AdicationsofLoopsA.BandC

The U.T. indications of loops A, B and C after the splitter plates had been

removed were measured and those results are shown in Table 1. The natural

frequencies calculated by the simplified method (frequency calculation of the
beam) only are given. The indications are plotted in Figures 3, 4 and 5 along
with pipe wall thicknesses and locationstof the:snachined faces,

Since no U.T. indications were observed to penetra,te the surfaces of the bosses, !

,

an analysis was made for a postulated buried flaw 25 inches long. This was

|
- done to illustrate the conservatism of the simplified procedure. For the

postulated 25 inch long flaw, the distance from the cut edge was taken as
1/2 inch and the depth of the flaw was taken as 1/2 inch. The natural
frequency of the buried flaw was estimated by using the formula of the plate
with four fixed edges. The natural frequency from this analysis is also given
in Table.l. It should be noted that a 10 inch long buried flaw of the type
evaluated would have still a greater natural frequency. The longest indication

in any boss was 10 inches.

|
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2.3 The Stress Analysis and Faticu7 Crack Growth Calculations

.

I
*

The stress analysis and fatigue crack growth calculations were perfonned
,,.

for the one flaw which had the natural frequency less than 1000 Hz but
The ultrasonic, test

greater than twice the vortex shedding frequency.
indications in the wall side loop C showed the flaw to have a length of

The
10 inches at s' distance from 0.4 inch to 1 inch from the cut edge 4
natiural frequency of this portion of the boss based on an average ' depth
of,the indications is approximately 693 Hz which is less than 1000 Hz.Therefore,
The natural frequency based on the minimum depth is 396 Hz.
it was necessary to perfonn stress analysis and fatigue crack growth

calculations.

The stress analysis was perfomed by using the result of the dynamic
response of the cantilevered plate (Reference 3) subjected to the pump

The stiffness of the cantileveredmotion and the pressure fluctuation.

plate was found by using the lowest natural frequency, 46.3 Hz, and the mass
The stiffness of the remaining structure taking the averageof the plate.

natural frequency, 693 Hz, was found by using a method similar to that used
The stiffnesses ofin obtaining the stiffness for the cantilevered plate.

the cantilevered plate and the remaining structure were compared and the
result showed that the structure with the natural frequency of 693 Hz is

The stress response
fourteen times stiffer than the cantilevered plate.
due to the pump motion and the pressure fluctuation of the remaining struc-

The
ture was reduced from the stress response of the cantilevered plate.
amount of the reduced stress for the structure of the natural frequencies,
693 Hz, corresponds to the ratio of the cantilevered stiffness to that of

The reduced stress response (approximately 5 psi)the structure, i.e. 1/14.
The results shows

was used for the calcui Mion of the fatigue crack growth.
that the fatigue crack growth would be negligible after 40 years of service
(lessthan2milsforeachofthefrequencies).

2.4 The Frequency Calculation of the Structure After Milling Circular Holes
in the Machined Face of the Wall Side Boss. Loop A

For metallurgical investigations of hairline visual observations on the face
of the Loop A wall side boss, documented elsewhere, one-inch diameter holes,
not exceeding 1/6 in. in depth, were milled into the face.

,

4 . . . ,
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The natural frequency of the local structure aft:r ailling circular holcs (1
inch diameter,1/6 inch deep) in loop A was estimated conservatively and it-

was found to be 10.000 H2.

,~
2.5 The Potential for Through Wall Fatigue Crack Growth

The U.T. indications are not oriented in the radial direction. However, an

evaluation was made for such a situation. :
~

The fatigue crack growth based on a crack size one third of the wall thickness ;

'

was evaluated in the safe end region of another PWR plant subjected to various

transients. The stresses in the safe end were observed to be the maximum stress
in the primary piping system. The result showed that fatigue crack growth was not

significant even with a large initial crack size. Furthemore, stresses in

the region of the boss welded to the splitter plate will be lower than that

in the other locations of the elbow section because of the reinforcement.
Therefore, even though a flaw is assumed to be oriented in the direction of
the wall thickness, the fatigue crack growth is judged not to be significant.

2.6 Erosion of the Bosses

An assessment of possible erosion effects indicates that erosion is not expected
This conclusion is based upon the observation that there hasto be a problem.

not been any evidence of erosion of cast stainless steel components in primary
Thewater in regions of pumps where the flow velocity has exceeded 100 fps.

maximum velocity in the elbow is less than 60 fps. Furthemore, removal of the
If erosion effects weresplitter plate results in a somewhat reduced velocity.

to occur they would be expected in the vicinity of the leading edge of the split-
However, this region'has been shaped and would minimize the possibilityofter boss.

Also none of the remaining U.T. indications lie closer than 10 incheserosion.
from the leading edge and thus would be unaffected by any local effects peculiar

to the leading edge.

erosion allowance of 1/16 inch has been conservatively used in someAn

instances for primary components for 40 years service. Allowing for such
erosion identifies three areas having a frequency less than 1000 Hz in-
stead of one as noted in Table 1. ,The frequencies still exceed 300 Hz
and the crack extensions by fatigue remain negligible.

~ .} .. .. . . . . .... }: .
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For the above reasons, crosion is not considered to be a fact 0r affecting
the integrity of the remnants of the splitter plates."*

3 SLM RRY AND CONCLUSION

1. The natural frequencies of the bosses due to individual U.T. indi-
'

- cations which remained in the structure after the plate had been'

removed were calculated. The results showed that the natural
frequencies exceed 1000 Hz except for one location in the wall

.

'

side, loop C.

Stress analysis and fatigue crack growth calculations were performed2.
for the portion of the boss defined by the U.T. indications in loop C
and having a frequency less than 1000 Hz. The result shcws that the

.

fatigue crack growth for 40 years service is negligible..

3. The calculations based on assumed through thickness cracks are very

conservative for indications internal to the boss.

4. The milled holes in the wall side boss of Loop A are of no consequence.

The indications are not radially oriented but even if they were,only5.
negligible crack growth would result.'

Erosion is judged not to be a factor affecting the integrity of the6.
bosses.

Through these anaiyses it can be judged that the U.T. indications remaining
in the bosses after the plates had been removed should be stable and should

I

not propagate.

.

$

.

6
''

-
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TABLE 1 mm rapsmaswmswm m wt
.- - INDICATIONS

Loop Indication No. Length Depth Range from Natural
No. Locat. ion from (in.)' Boss Face Frequency Remark'

<

Trailing Edge (Hz)
(in.)

1 Loop A 1 1 0.4 to 0.6 Avg. 49479 ,

9 in. - Max. 59374
'

'

Min. 39583
- Wall Side

- 2 4 0.2 to 0.7 Avg. 2783
- 13 - 16 in. Max. 4329

Min. 1237
~

- 3 4 0.6 to 0.9 Avg. 4637
Max. 5566

lo - 22 in. - Min. 3711

4 1 0.6 59374

26 in.
5 2 0.7 to 0.8 Avg.18555

28 - 29 in. Max.19791
- Min. 17318

1 8 0.7 to 1.0 Avg. 1314
15 - 22 in. Max.1546 Reactor SideMin.1082

2 2 0.8 to 0.9 Avg. 21028
47 - 48 in. Max. 22265

Min. 19791

Loop B 1 2 1.0 24739 Wall Side
9 - 10 in.!

2 1 0.6 59374

24 in.
1 6 1.2 to 1.5 Avg. 3711

Il - 36 in. Max. 4123 Reactor Side
Min. 3299

'

2 1 0.3 29687

70 in.

Loop C 1 2' 1.1 27213
Wall Side

5 - 6 in.

2 5 0.5 to 1.0 Avg. 2969
Max. 39589 - 13 in. Min.1979

3 5 0.5 to 0.7 Avg. 2375
Max. 277119 - 23 in. Min.1979

4 10 0.4 to 1.0 Avg. 693
57 - 66 in. Max. 990

,
Min. 396 -

The postulated buried flaw: length :25 inch
Distance from
cut edge :1/2 inch

Width of the Flaw:1/2 inch
Natural Frequency:146706 Hz

NOTE: No U.T. indication of this size was found. This result illustrates the
conservatism in the above calculatiane- --

,
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No. G7:2 * 023.

MEMORANDUM

To J. M. McAvoy North Anna - SEO

FROM W. S. M' Coy September 27, 1982

Subject: Acceptability of Remaining Stubs in A Loop

As seen in the attached memo from Mr. A. T. Vig - PSESC Materials
Engineering Services, the wall and reactor side stubs remaining in A loop
following plasma cutting and machining are acceptable.

If you have any questions, please contact me.

W. S. M' Coy

WSM/jad -

cc: Mr. M. L. Bowling
Mr. J. C. Harris, Jr.
Mr. R. K. Bayer
Mr. G. C. Ludden
PSESC Records Management NP-130

Attachments - MtES Memo of 9/23/82
Westinghouse Letter MT-SME 2647
ITT Results

\
-
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3.'910 $023
' MEMORANDUM

to W . S . '4 ' Coy Richmond, Virginia

PaoM A. T. Vig September 23, 1982
,

.

EVALUATION OF REMAINING FLOW SPLITTER PLATE STUBS -
NORTH ANNA UNIT 1 - LOOP A

| .

Materials Engineering Services (MtES) has reviewed the Visual Exam-
ination Reports and UT Reports of the remaining stubs on North Anna Unit 1
- Loop A.

Visual Inspection - Wall Side

The Visual Inspection Report indicates a' number of discontinuities
on the face of the boss, with most of these linear. Three areas were
selected for exploratory machining to define the type and size of these
discontinuities. Machining was done with a 1" diameter end mill boring
in directly on the face of the boss.

Each area was examined at several steps during the machining process.
The indications all appeared rounded, probably the result of casting
shrinkage, porosity or weld repair of the casting, with no sharp ends.
The discontinuities were not connected to other discontinuities below the
surface, and were completely removed by machining 0.161", 0.150", and 0.092"
respectively, below the surface.

MtES recommends acceptance of the boss as is, based on the discontinuities
being casting or weld repair defects, that are round ended and not connected
to other subsurface defects.

Visual Inspection - Reactor Vessel Side

The Visual Inspection Report indicates a number of discontinuities
on the face ard edge of the boss. Some were linear and some rounded. The
linear and rounded indications are probably welding defects, such as lack
of fusion near the center line of the weld and slag inclusions. The
machining curl on the edge of the boss was removed by machining. The indi-
cations not removed appear to be sound and will not propagate.

.

MtES reco , mends acceptance of the boss as is, based on the discontin -
uities being weld repair defects that will not propagate and therefore will
not affect the integrity of the stubs.

Ultrasonic Insoection - Both Sides

The Ultrasonic Testing Report indicates that subsurface indications are
.cresent in the remaining stubs of Loop A. Westinghouse has concluded that

.
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ncne of the loading frequencies match with the natural frequency of the
remaining boss and therefore: .

1) The indic,,ations will remain as is without propagating further.

2) The indications are not expected to propagate into the wall
thickness. Should, however, such occur, the fatigue crack growth would
be very small and not impair the pressure boundary. Materials Engineering
concurs with the Westinghouse conclusions.

,

Based on the above information MtES concludes:

1) Visual indications on the wall side and reactor side and ultra-
sonic indications will not propagate.

2) Because no indications will propagate, no loose parts will be
generated.

'

3) Pressure boundary integrity will be maintained.

sta f 7f'A. T. Vig-

GCL /wes

cc: J. M. McAvoy
R. K. Bayer
J. C. Harris
W. C. Daley
M. B. Shelton
A. T. Vig
Records Management NP-.130
G. C. Ludden

i

1
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-. .-_ _ _- .__ _
.

-
.

'...

.

Telecopy to 701) 894-5471 Ext. 255
,

HT-SME 2547

TO: W. S. McCoy )
<

VEPC0 SEO.

.

SUBJECT: EVALUATION OF UT INDICATIONS IN LOOP A BOSSES-

Per your telecopy of 9/23/82. Subject: A Loop UT Results, the infonnation
below confims our telephone conversation of 9/23/82 AM:

Indication Location Length Depth Range fn)m Boss Face-

No. (in.from (in) (in)
trailing edae)

__

WALL SIDE
.;

1 9 1 0.4 to 0.6
,

2 13-16 4 0.2 to 0.7

3 19-22 4' O.6 to 0.9

4 26 1 0.6

5 28-29 2 0.7 to 0.5

REACTOR SIDE
.

A
1 15-21 8 0.7 to 1.0

,

2 47-48 2 0.8 to 0.9
*

.

Our evaluations show that it is acceptabTe to Teave the above indications
'

in the boss based upon the current understanding of the loading mechanisms.

A letter report will follow through official channels.

J.N h g n
Structural Materials Engineering

cc: R. R. Kent
/pW

i

.
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
~

bl.--w id. L c.ob " \Y' low \\ % A e Dase O( - 2 2- p.a .
'

.N ..
*
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.
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ELBOW SPLITTER TRhNSDUCER LOCATION DATA SHEET
~'

~

Elbod1,6. LnoQ h3c\\ % Date R - 2 2 .gL7e

Depth-OD To Depth OD Dist. OD Max.
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N' 3.N# S,O ##

3 \ '' 3.\s S' o ''-

L S" 6. o ''32 '' - .

*.u 3.5" s. o + .

'

. ,

M* 3k' S~ o ' .
'

-
-

.3c;' 3.to ' So"

3 L,' .3. L * <o 'i

W 3.S* So*
'

3W R.5 ' S o''
*

-

4
- 39' S,5 S C* -

40' 3.5 *- mo*
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'

st 3,t, '' 49"' -

4 2 '' 'b 8 49"
! 43* .R.5 * 41'
i

i u 4 '' 14" 5/,6 ' -

9=; ' 3.C ^/, 7 * -

! 4 t. '- 3.5" %7*
\ H n '' R 4. 6 ' '

''

U S '' 3.4' %7'' .

C:e a:or: A -> - __
Level: 2

* D:s:ar.ce frcr. edge of pump weld to Transducer.*
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ELBOW SPLITTER TRhNSDUCER LOCATION DATA SHEET -

.

.E,f povt I6. 1. e,n A2 wa, il < , e/ e- Data ar / 2_z y2 p ' _ '
-

,

. .

Depth.OD To Depth OD Dist..O D M a x.+

Ind. No. 1, emarksID. Elbow To Cut Edge To Disc. Amplitude
.
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| 75'' 2.q~
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.
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C:: era:cr: / 0p$[[ f Level: E__
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O s:ar.:e ' rem edge cf pump weld to Transducer.* *
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
,

-
.

E$c n 'd.~ |n e,D k $ 6 Q [ Y O /' 6'c/ e Data r$/]O )'2 .'2.I
.

.

Depth-OD To Depth OD Dist. OD Max.
Ind. No. |

1 RemarksID Elbow To Cut Edge To Disc. Amplitude

i | t" 2 . 4 ''
i 2 '' 3. 5 " !]. g"

.

| | 3" 3&" 5. 0 "
qa" 3go 3,n -

5" 38" 5. 0 "
'

G' 1 ?" 5.o"
7" 3. 4 '' 53"
3" 3. & " 5. Y"
9" 3. ? " 5.3 "

'

/O" 3. 6 " S Y".

II" 35" 5 Y"
/2 '' 3.3" s y"
/3 " 12" S3"
jy" 3. / " 5' 2 "

.

I 15" .E / " S 2" V. 2 "

| /(s ' 3. 0" 52" '4.3"
j j 7" 1/" 52" 9.3 "

t /8" -.3/" 5 l'' 4. 4 *'

/ 9" | 3. / " 5. 2 " y. y"
<

| ;
!

i 20" 32" S3" 9. Y" / 2 0 7.
'

1 I 2/" 3. 0 " 50" 4.2"
\ '

| 22" 3. | " 5.6 " 4.2 "

23'| 3 I" 5~;

} }" l/. 9 "} tj " ; -

h Level: A '

C::e r. r: . :rjf

* * 3.s a :e ' m. ed;e Of pump weld to Transducer, l

__ _- __ _
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* \.

~120v M.' |C cD k / 8 0 e 70 s~ es W 6 DatD 2/ c/8 2. *

i ! Depth OD To ' Depth.OD Dist.-O D M ax.Ind. No. 1

| ID. Elbow To Cut Edge To Disc. Amplitude emads
!

i i 25" 3.'2" 5.0"
i i

! ! 24" 3. 2" 4. 9 "
'

.

! 27" 3.2" 5.o "
2g" '3. 3 '' 4. 9 " -

29" 33" 4.9 "
''

30~ 3. 3" V8"
3i~ .7 2 " 'f. 9 *

-- 3.2 ~ 3. / " 4. 8 "
33~ 3.3" y.g" - -

3</* .5 2 " V8~
35" 3.2'' 9. 9" _'

*

3&" 3. 2 " V9"
3?" 3.3 " 98"

.

32" 3.3 " 9A"
'

1

. 37" 3 3 '' S o" -

'/o" 33" 4. 9 "

4/" 3. 9 ~ 9. q~
'

'/,2 " 3.3 " So~
'

43" 3. 2" V 9 '''
I

VY~ | ~ 3 2" V. 9 "i

YS"| 1I" 9. 2"

! y'& " 3 I" '/. 8 "

2 I 'r'7"r 30" 4. 8 ~ 3.9 - isoz
,

I
~2 4 f" ; 3. o " 4. p " Y.o' sos

0:e 3 Or- cpog[x#2
1.evel: R

.* *

2 3*3.*05 #*0 ~ 9036 C OUND W9ld to Transducer.
#

- ..-t ,, -
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~ ~ ~ ~ ~ ~ ~ ELBOW SELITIbiiVRA SDUC5R L'UC TION DATA SHEET I
~

.
.

.
.

.

' 5lbcw'Id. In o D 8 r8 a & tos- s s c} 8- Data 9/?n)R 2. :
*

'

'
-

, Depth.OD To Depth OD Dist. OD Max. -

Ind. No. 1 Remarks. ID. Elbow To Cut Edge To Disc. Amplitude

yq" ' 3 0" 4. 7 ",
.

t'i 50" ' 3. I " 9.& "
; 5/" 3.o " 4.8":

| 52 " 2.9" 9.8"' -

| | 53" 2.q~ 94~ -

s9" 3. o" 9. ? "

.53" 3. 0 " 1. 8 "

34" 3. / " 4.8"
s?" 3. i ~ v.gr .

59" 3. } " V.8". -

59" 3. I " 9:9"
do" ll" 99"

G|" 32" yo'
C2" 32" y.2"

GP 33~ 'f.9"
'

&v~ 3.3 " y.g"

G5" 3. 3 * 9. ? "

GC~ 3.3 ~ 9' 8"
'

'-

g , ., 3.3 y g.

! C8" 3. 3 " 50",

' G7' 3. 3 " Y. 9~
; po _y y . y_ gn

-n

7]" 33" Y. f "
'72"! 3.2 " Y. 9 " .

Cre.a:cr: /' 6/L h Level: M ~

- -

* * 2 siaa:e ' em edge of pump weld :o Trar'sducer.
.

95 g@ w 4 h. 4



. _ .. ..., ,,,, . . . . r* "' * w w w w 6- s * 'v u m * 8 v 8 9 W M a M O ri c c t ' f
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Elbcw IY . |n ~ /) b l' O G C YO l' <~' 0 D*IS # 0|0? 5- ',' ! '
. .

| Depth.OD To
- Depth.OD Dist..O D Max. '

Ind. No.- 1 ID-Elbow To Cut Edge To Disc. Amplitude Remads

\
I
\ 73" 3'. 2 '' <-/. 9 "

| )Y" 3. 2 " 9.9" '

.

! 75" 3. 2 ~ so"
7S' -3.3" y.8 -
7 7 ., 3y y. p. . .

78" 3. ) " '

.

.

.

.

. .

. .

.

'
,

( .
.

.

.

.

b

.

'
i

!
-

|
.

:

i

0 :e 3: r- #l cuS' kr level: dY-

* ' 2 s:arce frcm edge cf ;.:mp weld to Transducer.
.
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' MEMORANDUM

|
To J. M. McAvoy North Anna - SEO

rnou W. S. M' Coy September 30, 1982 l
,

. . -

Subject : Acceptability of Remaining Stubs in B Loop '

DCP-82-S15 Flow Splitter Removal - North Anna 1
_

As seen in the attached memo from Mr. M. B. Shelton - PSESC Materials
Engineering Services, the wall and reactor side stubs remaining in B Loop

'

following the plasma cuts are ac,ceptable.
'

If you have any questions, please contact me.

W
klS ofQ

- -

W. S. M' Coy
_

- .

WSM/jad

cc: Mr. M. L. Bowling
Mr. J. C. Harris

w/ attachmentsMr. R. K. Bayer -

Mr. G. C. Ludden - w/ attachments
,

Mr. M. B. Shelton
PSE6C Records Management hP-130 - w/ attachments

Attachments - MtES Memo 9/29/82 -

Westinghouse Letter VRA-82-544, 9/10/82
'

Westinghouse Telecopy MT-SME 2551, 9/24/82
UT Reports

~ ^

.

N

+
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MEMORANDUM
-

.

W.S.M5oy' Richmond, Virginia70
,

' mom M. B. Shelton September 29, 1982,
,

.

"

EVALUATION OF REMAINING FLOW SPLI' ITER PLATE STUBS

NORTH ANNA UNIT 1 - LOOP B

i

Materials Engineering Services (MtES) has reviewed the Visual Examination
Reports and U.T. Reports of the remaining stubs on North Anna Unit 1 -~ Loop B.

Visual Inspection

The Visual Examination Reports indicate a number of dark areas on the cut
edges of both stubs (wall side and reactor side). Visual examinations by MtES
have determined that these dark areas are non-linear anomalies probably intro- '

duced during the cutting operation. nese indications appear to be sound with 1.

no linear properties and will not affect the integrity of the stubs.

One linear indication is evident near the top of the wall side stub face,
his indication appears to be a welding defect such as lack of fusion near the
centerline of the weld or slag inclusions. No driving force exists to cause
propagation of the indication and therefore it'will not affect the integrity .
of the stub.

.

Ultrasonic Inspection

The Ultrasonic Testing Report indicates that some subsurface indications
are present in both the wall side and reactor side stubs remaining in Loop B.
Westinghouse has concluded that none of the loading frequencies match with the
natural frequency of the remaining boss and therefore:*

1. the indications will remain as is without propagating further.

2. the indications are not expected to propagate into the wall thickness.
Should, however, such occur, the fatigue crack growth would be very

| small and not impair the pressure boundary.

Materials Engineering concurs with the above Westinghouse conclusions.

Based on the above information, MtES concludes the following:

.

1. The only linear indications in the Loop B stubs are those indicated' by

|
U.T. and one visually observed on the wall stub face.

-

.

*G

.
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_ _

e



. . . . . _ _ 1
~

W. S. M' Coy - .-:.,' ~

, Pag) Twa '* -

,

Septsaber 28,* 1982-

,

.

'

2. These indications will not propagate and therefore no loose parts
will be generated.

3. Pressure boundary integrity will be maint 'ne .
~

ehton-
. .

MBS/jad .

'

cc: Mr. J. M. McAvoy
Mr. R. K. Bayer .

Mr. J. C. Harris
Mr. W. C. Daley *

.

Mr. G. C. Ludden
Mr. A. T. Vig-

Records Management NP-130

'

.

.

e

0

.

.

.

.

.

.

. A

.

.

.

.

*
.

| . .

. . .

,
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. .. . _ . . . .. __

- -- --. .
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b 3630 '82/09/24 03:4
'

-

.

Telecopy to (703) 894-5471. Ext. 255 September 24, 1982

'

,, - NT-SME 2S51

TO: W. S. McCoy -
.

-

.

. VEPCO SEO

.

SUBJECT: EVALUATION OF UT INDICATIONS IN LOOP B AND LOOP C BOSSES
*

. .

Per your telecopies of 9/24/02 Subjects: B Loop UT Results and C Loop UT
Results, the information below was obtained:

.

Indication Location Length Depth Range from Boss Face
No. (in. from (in) (in)

_

_ trailing edge)

LOOP B. WALL SIDE
1 ~

1 9-10 .2 1.0 -

2 24 1
.

0.6
.

LOOP B. REACTOR SIDE

1 31-36 ,6 . 1. 2-1. 5-

.2 70 1 0.3

. LOOP C, HAL_L SIDE
,

1 5-6 2 1.1

,
. 2 9-13 5 0.5 to 1.0*

3 19-23 5 0.5 to 0.7.-
. .

4 57-66 10 0.4 to 1.0

|

Our evaluations show that it is acceptable to leave the above indications
in the bosses based upon the current understanding of the loading mechanisms.
A letter report will follow through official channels.

,

'

.

J.N.Chirigos.Yf
.anager

Structural Materials Engineering
cc: R. R.' Kent
/PW i

.

.

.

~
- - - _ _ .
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~I. .)' ,' ELBOW SPOTT,ER TRANSDUCER LOCATION DATA SHEET
f

,
.*

Elbow id.- /e,-o 8 w ,, l? 4 / d 6 Date d /2 ? // k'

/
- .

Depth OD To Depth OD Dist. OD Mex. .

*** * IInd. No. 1 ID Elbow To Cut Edge To Disc.- Amplitude ,

'

.

,a 5_ y
-

-

y .. y yo ,

3" .1 1 " 5. 2 "
!y- 2. y " gx

,

s . .(.Y".$ '
.

6" 7. v '' 54~ :

7~ 3. 3 '' 5 2.''
-

*

.

g .. 3y- , y.. .

I 9" 33" 53' 4.7 70 % |
*

;

| /O - 33~ 5t~ 4. ) ' |
,

1

//" 2.?" C5'
*

,

,

).2 " 3. y* 59" \

i
/]'' 33' 53"

^

JU- ?.1~ 5. 3 "
'

zg., y2~ 53"
.

.

/ G ** 3:2' 5 ,2 ''
. .

/?" 33" S I"

[ 7.9 '' 33" SC"

' /'} " .?. Y .5 I "

,2c- 33' C. i ''
.

,2 / '' 3. 4 * st"
'

27 2. 3: sc~
'

23" 3.? ~ s.c -
2 2 4' " '?. 3 ' S'c ' 94 20?e

.

2wIf 6 Level:
. .- - .

Operator: -r / . -

1. Distance from edge of pump we'id to Transducer.
'

*

; .

| ~ , - - - - -

p._-- s .- . ,,, _ ,



... ,- _. . _ _ _ . .
,

,
.

.

. .. ._ . . .

ELBOW SPOTTER TRANSDUCER LOCATION DATA SHEET
.

.
,

i.

Elbow Id. ' fu /) AY ~

ca. .// <,cf 2 Date 9 /= z /? >'
.

Depth.OD To Depth OD Dist..OD Max.Ind. No. 1
ID. Elbow To Cut Edge To Disc. Amplitude, *** *

.

25" 5. 4 " T. l ''-

%" .5 4 '' [ 2"

p y- 3.3 " s' l ''

)[" 3. 3 " 5.I"
.

24'' 3. ) *' 52"

]G" ]. | ~ f J ''
3i '' _S. () " .$. 0 "

32'* 3.t" So"
33" 3. o * .50 * '

,? 9' " . ?. / " $ 0 ''

33" 3.c" stb ~

M '' 3o" so"
37' 3. 2 " s o ''
.58 " 2. I" 5. c "

3$' 3. 0 ~ SC"
.

40 ' * ?0" .CC ''
.

4l' .SC " 5c'

1 42'' 3 |" CC~

43 ** 3 I" .cc ~ -

| 4 L|' )? / " _CC *
1

ys" 3. 2 " me-
.

q[ 3 y" 5 c~
97" % J '' 5 C"

46" 3?" 5. C " -

Operator: /ps# 6 - Level:
"

, ,

* 1. Distance from edge of pump weld to Transducer.
*

--s.. .e _ _n. ,-
.



.. ,. ._,. _ __ _ . . _ . _ _ _ _ . . .

'''

ELBOW SPDTTER TRANSDUCER LOCATION DAT SHEET
' '

bbowJd. keng \b\\ %-M- '

Date Q 22.0 2
Depth.OD To Depth OD Dist. OD Max.Ind. No. 1 emarksID. Elbow To Cut Edge To Disce Amplitude -

#
49, 3\ %O

'

Gh* 3.\* 9._ ) " -

5 \" 1 2" 49"
52* 3,A* L o"

5 %" 7. 4'' 5 l''
'

546 R . 3" 4,9"
.

55'' 7A" Q 9"-

.

.

SL/' a. w '- S; c''

5'1" La* <; , n ', '

'

SB" 312'' C o*

54" 12" mhi' '

V n" 3 _ l" S /"

b\^ 3e2" i C*
'

bit" a, 3'' 6 o*
'

G a" R, T' s/ *
'

-

.

\ A'' 3A" 60"
(.

-

! \ R' L 3" S O" -

I

k\e* 3.w* 6 /*

\i1* 3A" 6. I ''
% %" % H" G E"

\A" L 3'' S.2"
% ,. y ,, S pri

9\* 3.3* 52"
9 r* 3.3" 52"

.

Operator: ,8 5 /M7 2
.

-
Level- M2

, .

'1. Distance from edge of pump weld to Transducer. -
'*

'

- ~.- ... ~. .. ~
. . .. .,
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_, .

ELBOW SPOT [ER TRANSDUCER LOCATION DATA SHEET.

, ,,
,

Elbow Id. kedM \MT '.'kAo - Date Q .~d 2 9,7
g - -

. -

Depth.OD To Depth.OD Dist..O D Max.Ind. No. 1 RemadsID.Elt,ow To Cut Edge To Disc. Amplitude
.

13" 13* 9. 2"

114* .14 * %3*
15" % 4" 5,1*

W 3 4" t/, q '-

M1'' L3" 1/J"
%# 13" 4,1*

MQ" %\ #

.

i
|
|

. .

.

!
-

.

I
*

.

.

Operator: , , . ,_ [ f Level: 2 '

.
_, ~.

,

1. Distance from edge of pump weld to Transducer.*
.

,

.
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w.. s e s. t r ULTRASONIC EXAMINATION REPORT STATION: UNIT: DATE: PROCEDunE: SYSTEM:
*

- --

! #R " - "M - S G 8# !
" ' ' ' "NDE - UT - FORM 1

ITEM COItPONENT INSPECTED: MAINTENANCE HEronT NO: '

. . .. . f8171 OiA EA n $|dt U s,4F)Lfte r , r esoe}cr 3) P- Nf~ s *DY2]]_ 30 2
*

Er.5E METAL: WE LO METAL: CALYORATION BLOCK: INSTnUMENT Call 8n ATION CllECKS I

__Ca Sf tfairsJess Hee I JU /b t/69-| ' L*' ' '
-

'

E X AM SUf1F: SinAIGili OEAM SCAN AXIAL SCAN 5' .CinCUMFERENTIAL SCANS REP f1 ATE 7,,/ffct[ o7 em
OlnECTION O Dine,_CpON 2 6 5- DinECTION 7 & G /f'

.s U. no._ .
.20 (, M o . nEaCr p , , ., I /s. y,.-

s.U. si_zf . ,
, /_ o - opp - '

_

5.U. F n E O.
__

/. gg, 2 *

JE AM, ANGLE , _d_ o
, DAMPING -

g, |
*w FILTER 4

"''y*h'*d" { SiONAL- SWEEP * " , * 'C Atltet ATION SIGNAL SWEEP 510NAL SWEEP , g,, ,
,

nEFLECTOn sc. se ses DAc S c s ,.e son DAC U. /
LOqATION AMPLITUDE POSITION AMfLITUDE POSITION Une t.oC A T ION AMPLITUDE POSITION une Location /// /

a. , . . . --

C .l .l .l .. ....c ,% -t- H//7 / A~ . '

T. .. .ec ....~ -,

/T* 4//A__ 70 TEST PEnFOnMED 8Y: ,

- ~ erxph
_

LEVEL OF CEnTIFICATION:* *

---- --- -- -- a..--.-. --- - . . - - 5
AUTilOn1 ZED EX AMINEn: LEVEL: |

oe. 7 ') h. . . . 's g y |'

_

A IN CTION MWWMM WM
ARE A TESTED ME AL REMARKSCleECK 3CAtL 2 s 7ae e. LlWITATIONS fleee Me.e4 We,d Acc.p. flejec,

|

$c rn a o t, o'as 3 /'ey4 N hg t'cfe/escca,(h |||/0 Ar r A///1 ///) f/d & irren u/a e sur face rova,4 AJM
'

of dwh Je + e rm a n efla w u,/;n ev . - o ,m OfCtoai f f.:p ny fsf c'. .
-[ a an A r_ggsjtg '

.sae a,,y -

.

_

I.

_ _ __ _

.

k

.- . . . . . . . . . . .... ...e. . -- .- - e-

.

e .- e e e ,e w a w .een.* *em e .e a . e . me loee.we . ee -. s.-.e. . e se e em.. ,.g.,e.= . .mo o . e. e .pe . e e .mo e e. . ..

e
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. ELBOW SPLITTER TRANSDUCER LOCATION DATA $HEET
'. '

- -
.

.,, ,

Elbow ld. kdk' R,mb''SA - Date Q-E_;. 9,2
\

-

.

Depth OD To Depth-OD ' Dist..OD Max. -

RemedsInd. No. 1 ID. Elbow To Cut Edg'e' To Disc. Amplitude
. ,

\' 3 p''-

.

2" 3.#
.

A" 1 L* *

.-

LV' M" S'A *

S L 9 '' 6.4 '

b* 6. 9 '' 4. 4 ''

'1 ' 4 .1 " 6A*
3. .b

4" % 3" 5. 5 "

\D'' 3. B" 6.54

\i' A.Q " Elj #

\ f' %.O " E /,,''

\3' 4.O" 5, 'S
|

\4' 4.O" f 4 ''
\ $'' KQ '' q q4

\V in" s'44
.

\1" 3.q'' $ 'T ''

\9. 5. Y So

A" 'A . q " <. R *
| *

AD hQ T 1 ''

u '' %. o'' 5,B"
vos.sble , o b ra ~a, bacg*

,,

U, eD M~ 4 ee Siri +h n , L e +- Sor4e e e

| 23' 3.9 " 6. $ ''
#

24 '' R.B' &7

Operator:
. - Le. vel: Y -

na -

,

1. Distance from edge of pump weld to Transducer.*

.
. .

* m W ' e**
%_ O e_ _

_ 9
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..

ELBOW SPLITJER TRANSDUC'ER LOCATION DATA SREET
~~'' *- -

-

: e N
.

Elbow id. .l. dT' Q > e_85% Nbi Date O ?? x 9 c_-

-

Depth OD To Depth OD Dist. OD . M ax.
Ind. No. 1 Remads

ID Elbow To Cut Edge To Disc. Amplitude

25" hA" %9

2.d' A.Q[ < . 9 ''
'

2.7 '/ A9' /c. O ''

?n/' 3.Q' < 0 '' |

U29'' % \" b0 -

g// gg'' 50"
^l 3\h %O" lo,O " 'I. C-

.

/ 32" M.0 " 60* /Ji
'

I 3%h 4.D' S9" 4( 0DYo - *

I 34 '' - tA .1 6A* 4.(
'"'

I .M '' H . D'' S9" un /> |e +.. a An <o be e 1.:.s 4. ak a u.- c+ y

I ,J' y_ p* 5.q " 1/f'

sm '' 3.1 * S.^1'
39 S.Y *

'

W' L b'' . .

.

4 o '' ~4W <

U I '' 3 A '' <
* v,,. ue ,.. ,u..., ...e re-

,.
* AC.

Cir e + . '. ,, rf .e te T f) 7, eO?

u 3 '' M" 5. 5 '
ti

*

q q ** M" S$

9 s' ' 3. P '' slo #'

Ob" % o" {7 *
'

47 3.q " <4'
'

49 '' 3.9* %. 6 '
'

.

[do, I_ t.evel: EOperator: m
.

1. Distance from edge of pump-weld tot'ransducer. -

.

_ __



__ ._ _ _ . _ _ _ . _ _ _ . - .-.. ... . . . _ _ , _ ,
,

' -
'

' ELBOW SPLLTTER TRANSDUCER LO' CATION DATA SHEET
' ~

-

N-

1 on,n A A bp e. k s s,'d e
'

Date 9 /.*? ^5)37 2Elbow id.
.

Depth OD To Depth.OD Dist. OD Max.
Ind. No. 1 N'**#'ID Elbow To Cut Edge To Disc. Amplitude

. L/ 9 " * 3. s" s. ? "
'

-

50" 3.?;*' 5.6~

51" 3 8" 5.5"
57 3.9 s's *-

53" 3.7" 5s'

59 3.S" F s ''

55" 24" S y"

M~ 2&" 5.t"

57" 2&" 5. Y~

sg" 3 ?" 5.s.'

|5 9 '' 36' 5.9"
[O" 3 f ** 5.y"

*

g j~ p p~ 3 y. :

O" 3. s - s. x- i

i

G3" 3. C " 5. y- i
'

C y" 2 v- s.7 !
'

(5" .3C " 5. > " '

ISC" 38' 5. 2 *

G7* 3 ?" S. 2 " I

d 2 '* 3 8' 52*

G 9 '' 3. y 5./"

2 70 " .?.Y" S I" 9. 2 " 250%-

- }/" 3 .2 " ri ~

77 3. i " s o~

hM Le. vel:.
Operator:

-

W> >x,. -

|
.

1 '

1. Distance from edge of pump weld to Transducer.
.

*

1 .

- - - -
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-

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
-''

- - -
~

..
.

- s

a is|e Date 9/23)2iElbow |d. - | oi> D A See Y'fo r ~
'

! .

Depth OD To Depth.OD Dist. OD Max. RemadsInd. No. 1 ID Elbow To Cut Edge To Disc. Amplitude

7.3" 3./" 5. O ''

7y" 3 /" 5~l "
'

.

7s" 32"

.

.

e

.

.
-

.

.

.

. .

. ,

.

-
.

'

.

.

.

.

.

.
,

s ,$ [ [ Me f [__ Level: ,_//Operator:.
.

.

1. Distance from edge of pump we'id to Transducer.
' -

*
-

.
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N2.97024020

MEMORANDUM

to J. M. McAvoy North Anna - SEO

FROM W. S. M' Coy September 24, 1982

Subject: Acceptability of Remaining Stubs in C Loop

As seen in the attached memo from Mr. G. C. Ludden - PSESC Materials
Engineering Services, the wall' and reactor side stubs remaining in C Loop
following the plasma cuts are acceptable.

If you have any questions, please contact me.

f$ 5
W. S. M' Coy

WSM/jad

cc: Mr. M. L. Bowling
Mr. J. C. Harris, Jr.

Mr. R. K. Bayer
Mr. G. C. Ludden
PSESC Records Management NP-130

Attachment
I
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MEMORANDUM

.

To W. B. M' Coy Richmond,-Virginia ;

.rnow G. C. Ludden September 15, 1982
,

EVALUATI'N OF REMAINING FLOW SPLITTER PLATE STUBS -O

NORTH ANNA UNIT 1 - LOOP C
,

. .

Materials Engineering Services (MtES) has reviewed the attached
Visual Examination Reports and U.T. Report of the remaining stub on the
wall side of North Anna Unit 1 - Loop C. .

The Visual Examination Report documented dark areas on the cut
edge of the stub. . Visual examinations by MtES have determined that these
indications are non-linear anomalies pr6bably introduced during the
cutting operation: These indications appear to be sound, with no linear
properties,andwillnotpropagate,andthereforewillpotaffectthe~
integrity of the stubs. -

6
The Ultrasonic Testing Report indicates that subs 0rface indications

.

are present in the remaining stub of Loop C - wall side. The attached
Westinghouse report concludes that none of the loading frequencies match
with the natural frequency of the remaining boss and therefore:

1) The indications will remain as is without propagating further.
,

2) The indications are not expected to propagate into the wall
thickness. Should however such occur, the fatigue crack growth
would be very small and not impair the pressure boundary.

M$terials Engineering concurs with the above Westinghouse conclusions.
U.T. of the Loop C-RV side of the flow splitter plate has determined that
no indications exist on that. Side.-

Based on the above information MtES concludes the following:

1) The only linear indications in the Loop C stubs are those in-
dicated by U.T.

|
| 2) These indications will not propagate.

!

.
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1
.

. .
-

. ,

- -
. ,

|

|

. .

! . ~. . 3) Because no indications will propagate, no loose parts will be
~

generated.
.

.
'

4) Pressure boundary integrity will be maintained.*
-

..
,

.

N. A_
.

- -

G. C. udden

GCL/wes ,

cc: J. M. McAvoy
R. K. Bayer
J. C. Harris
W. C. Daley

.
U.R;_Shelton - -
Records Management NP-130

.,

2

.

.

%

* 9

.

.

.O

%

.
.

.

;

i
!

.

| <

.

.

. - - . . ,-- , , . _. .s.---
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3630 '82/09/24 03:46*
. . .

Telecopy to (703) 894-5471. Ext. 255 September 24, 1932

. . ' NT-SME 2551'
-

TO: W. S. McCoy - -
.

.

VEPC0 SE0.

.
.

~

SUBJECT: EVALUATION OF UT INDICATIONS IN LOOP B AND LOOP C BOSSES
.

' Per your telecopies of 9/24/82, Subjects: B Loop UT Results and C Loop UT
Results, the infonnation below was obtained:

-
.

_ Indication Location Length Depth Range from Boss Face

No. Tin.from (in) (in)
trailino edoe)-

LOOP B. WALL SIDE
~s.

1 9-10 .2 1.0

2 24 1 0.6'

.

. .

LOOP B. REACTOR SIDE

1 31-36 ,6 . 1.2-1.5

.2 70 1 0.3

LOOP C. IfALL SIDE ,

,

1 5-6 2 1.1
.

2 9-13 5 0.5 to 1.0'
.

3 :. 19-23 5 0.5 to 0.7
'

'

4 57-66 10 O.4 to 1.0

.

Our evaluations show that it is acceptable to leave the above indications
in the bosses based upon the current understanding of the loading mechanisms.

A letter report will follow through official channels.

#"5
.

'

J. N. Chirigos,;cg ,
.-

Manager
Structural Materials Engineering

cc: R. R.' Kent
/PW .

.

*e

n N M
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n.. e e s. e s ULTHASONIC EXAMINATION REPOllT s.TATION: UNIT: DATE: 9ff/p "ROCEDURE:
P SV5IEM:

"= a #"'M "## #'### * ~ '' " # - /5 C #^* /"h'' '

NDE - UT - FOllM 1
. ITCM COMPONENTIN5PECTED: MAINTENANCE REPOffi NO:

VIRGINI A E LECTRIC v4JL POWER COMPANY f/s.n d)/|if t*r t erw n ....a ,.s p,212

cAE*[MkTA [ [[pg hi. # # ' '
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____, f g &__p.'~'L Ufff)., Y|$ V G /f ~ n i n$5'5 Sh E) 7 } / }'d
,
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.
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,
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
-

,
- .. -

;.

/c n,D C M a e t'o s~ _< / d 2 Dat.e 2/ ?)JE 2.Etbs w id. *

Depth OD Tol Depth OD Dist..O D Max.Ind. No. 1 10. Elbow To cut Edge To Disc. * Amplitude I'* * *

~

j // }}//
yn 3 g ,, -

._

I

3" 3. G " 4.9" \

'l " 3. ?" 5. 2" <

,.
;

5" 3. 7" 57 ;- <

16" 3.C" 53" '.
.

'

; 7" 3.6 '' S3". .

r 'A sr- -

g ., g_ 7,, 3 3,,
-

JO" 7.G '' s. 2"
..jj- 3'pa S.jn *

J2" \ 3. ?" 5.3" -

|3" 3. 7 '' 52 ''
.

J9'' 3. ? * 53",

. li'' 3 ?' 53"
'

'

/G - 3. 8 " K3 '-
/7" 3. 4; " 59"

I /8" 3. ?* 5y" -

| M~ 3.?" K3"
20- 3 ?" S 2"

'

,2 / * 3. l" f)"
*

22. " 3. C " 53"
.2 3 '' 3.?" 5. 3"
2 9' " 3.7" 51"

; -

Opsrator: a>w[ 8
- Level: E

! 1. Distance from edge of pump weld io Transducer.*

i

.____ _ _ _ _ _ . - - - - _ _ _ _ _ _ __ -- -- - - - - -
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: ELBOW SPLIT [ER TRANSDUCER LOCATION DATA SHEET
* *-

,

Elbow Id. }on D C w ^// xde Date V//ff 2
*

/
.

' Depth.OD To Depth OD Dist..OD Max.
Ind. No. 1 A'****ID. Elbow To Cut Edge To Disc.- Amplitude

'

25" 3. y" s.1-

2G" 3 9 '' 52-
'

-
.

2?" 3. Y" s l'

28" .E. V" s. o"
1

'

21'' 3.5" so~
20" 3. V" So*

3I" 3.3 " soe *

32" 3. Y~ 9.9"
'

33" 33" 4.9 *
' '

'

_

3 Y" 32" .5 0"'

35" .5.2" 5.b" * '

3G" 32~ ou.le to
unab

1 ia:n +in do e +-':,,
bat

3?" .32 ' re nK zD uga a;,,,

38" ^ 3.2 " >
'

. 3 7~ 3.]~ f
'

. .

90" 23~ u 1

Vl" 32" .r. o '
'

;

92" 2.2 * 9.q" -

V3" 12+ s.o-
W" ' 3.3 " so-
ys" 3. Y " s.o -

9'& " 3. y" so"
' 9?" 23" S o-

48" 3.Y" Se-
.

Operator: I 2/- Level: A
,

1.' Distance from edge of pump wel'd to Transducer. .
*

t

I
. _ _ _

* *
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~ ~'. ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
'

- ** s
I. .

Elbow id. |n e /> d werJ|.''.< i d so Date 9 // / / 2.-

r

opth. To Depth.OD Dist..OD Max.ind' N'' 1 RemarksID. Elbow To cut Edge To Disc. Amplitude

}" 3.j" '

y 3 ya
-

.

3 '' ?Y' s.y' *

y~ 3 9~ Sy- -

.

I 5" 2y 5. Y" 4.3 "
l 6" 3.c" 5.y V 'l" 252

7" 38" 5 9' .

8" 3.5" 57 -

2 9" 37" S. .? ~ 4. V
.

2 /d- 25" 3. y~ 4.fa " *

2 | J/* 3 S" E9" * YV"
?.|

2 J2" 3.5" Sy '/. 8" ?.:i.
2 /3~ 35" 52" % 8" .2cx?. I

-:

/7~ 3 S" 5.3" '

J5" 2 y* 5. </" ~'

/S" 3 Y" sv*
i/?" 3.5" 53"

-;
/R" 3.S" 32"

3 /9~ 3.C' 5 /'' 9.C" 259a, -

t 3 o20" 3S' 5.2" 9.3"|

3 .2/' 2.c ~ 5. 2 " YS"
3 22" 3.5" 5. 0 " Y. y *

3 2f 3 Y" 5./" 9. y"

2 '/" 3 Y" 5. D ' -

Opsrator: #9e __- Level: 7/~
'

'

-

* 1. Distance from edge of pump weld to Transducer.
.

.

._ _ __ _ _ _ _ _



- _. - . _
_ _ - -

. . . -. - - - - . - - - - - ' - - - -~ _ . _ . . . _ . . - - - - - - - - - - - - -_ _ _ . .._ ;; :, -a_

.
.

'"
' . ' -

'

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET,-
,

|6Df [ h/2)/2?LElbow id. / 'o r to s cde Date

Depth OD To Depth OD Dist..Q D Max.Ind.No. 1
ID. Elbow To Cut Edge To Disc.- Amplitude N'** *

49" * 19" 5. 2''
-

Sgn 3g< 3 ,a
;-

.

si" 37" S2"
52" 17" 5./"

.

S3" 3 C" 50"
59" 3.5" 50"
SS" 3.G" 'l. 9" '

SG" 3.C" 5.'I ~
-

S2" .3d " 50" .

58" 3 ?" st"
.

59" 3&" 5.I'' *
.

(oD" 3.G" sl'
&/~ .3.C * S. .?"
&2" 3&- ss"
G3" 1(, " 5. 'l * '

& </" 2.s" 54"
G5" 3.5" s.s"
M" 3.5" 5.s" -

G 7" 3. & ~ 13 ><
cs" 3 y- s a- .

G 1'' .2 y' .x2 '

70 " 3.5" x o ''
}/" 33"

.

.

Opsrator: -3 Level: 77
*

1. Distance from edge of pump weldio Transducer.

.



. . . . - . . . - .. _ . . . . . . . . . . - ~ . . . . - _ . . - . . .. ..

'

'; *

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET-

*
N. .. .

Jon,47 [ reaE M _cidte. Oate ?/2)/,P 2Elbow id. '

Depth OD To Depth.O D Dist..O D M ax.Ind. No. 1, Ro w ksID. Elbow To Cut Edge To Disc. Amplitude

25" b" 9.2"
|pg- 3 go Sy -

27" R. 8 " 5.1 "
28" 3.?" 5. ]"
27" 3. 7" 5.9"

~

30" 3. ?" 5 ?~
3)~ 3. ?" 5o" .

32" 3 ?" 5. /"
.

33" 3. ?" 52" -

. 3Y" 3.2" s2"
35" 3.8* So"
3&" 3.)* So"
37" 2C" 52"
38"' 3. ? " 52"

.

31~ 3.5" s |"

Vo" 3.5" so~
'f/" ]f" S./" .

9 2' " 3.6 " 5./"
-

YJ" 3. G " 50" -

W" 3.74 S I"

\ '/S" 3.?" 5/"

YG " 3. 5" 5/"
'

.

47" 38" 5.o "
48" 3. g" 52" .

Opsrator': Mm 2M7 "

Level: 2

1. Distance from edge of pump weld to Transducer. -
*

*

.

.



.. . _ _. __

,

- .~- _ , . . _ - . _ . ~ . . . . _ _ _ . _ - . . . - . . _

J

. - . ..

' ' ~ -
ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET .

> t
.

.
.

.

foo;D C twa }/ s Ae Date cf/,/p yElbow 16.

Depth.OD To Depth OD Dist..OD Max.Ind. No. 1
ID. Elbow To Cut Edge To Disc. Amplitude Remeds

Y$ .5' $.0"

50" 3. 2 " s.o-
.

S!" 33" 5.o"
;3.2" 3. 2 " S. o -

.

'

.

53" 3. 2" 5.o"

39" 3. e so~ '

SS' 3.9* y.9" -

5(, " 3S" S0" .

4 57" 3.3 " 5.o'' 4.& "
4 58~ 33" 5./1 9.s"

^

' <{ S1' 3.2 " so" 4. y"
y GO" E. 3" 50" 43"
Y &l' 2. 9" S.2" 4.3 " 229% '

y G2*' 2. V" 5.2 ' 4.S''
y &3- 3. 9 - s.3" 4. 3 "
y G4 2 v* s>- 41-
V (os" 3..s" 5,2 " 4 S"

.

y GG" 3. v~ s.i- 9. r -

G?" 3 Y" 5. /" *

(o8" 3. Y" 5/"
&1" 3.c * sy

.

?O" E.S 5.1"
7l'' 3. 9' s. o'
7,2" 3.2" .

..

Opsrator: [h E e+_l Level: m/Y
* 1. Dis:ance from edge of pump weld to Transducer.
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No. 97024020

MEMORANDUM

Mr. J. M. McAvoy Richmond, Virginiato

rnoes W. S. M' Coy October 19,' 1982

REMOVAL OF RCP FLOW SPLITTERS
_ NORTH ANNA UNIT 1

Attached is the corrosion / erosion study on the remaining flow
splitter stubs as you requested. This should complete our analysis on
the effects of removing the splitter plates.

If you have any questions or require additional information,
please contact me. .

N
W. S. M' Coy

WSMC/nh

Attachment

cc: Mr. J. C. Harris, Jr.
Mr. T. W. Bernett
Mr. W. T. Davidson
Mr. G. C. Ludden
Mr. M. B. Shelton
Mr. R. K. Bayer, w/ attachment)
PSE&C Records Management NP-130, (w/ attachment)

.

.
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MEMORANDUM

1ro Mr. W. S. M' Coy Richmond, Virginia

mou M. B. Shelton October 15, 1982

.

CORROSION / EROSION OF NORTH ANNA UNIT 1 FLOW SPLITTER
-

PLATE STUBS
,

In association with the flow splitter plate removal effort a review
of corrosion / erosion of the remaining flow splitter stubs in Loops "A",
"B", and "C" of North Anna Unit I was performed. The possibility of stub
erosion was addressed in Westinohouse letter VRA-P.2-555, dated October 12 ,
1982(Attached).

Materials Engineering Services has performed a review of corrosion
resistance of the remaining flow splitter stubs. This review considered
the possibility of general corrosion, corrosion fatigue, and stress corro-
sion cracking due to environment, material susceptibility, and configura-
tion of indications present in the stubs.

The remaining stub portion, or boss, of the flow splitter is in-
tegrally cast with the reactor coolant pipe elbow and meets the require-
ments of ASTM A351 GrCF8M. This alloy is comonly used for reactor coolant
piping because of its resistance to all forms of corrosion in primary loop
water. Based on this alloy's history in the primary loop environment,
general corrosion of the boss is not expected. Also, all visual indications
present on the stubs are open and rounded, thus removing the possibility
of crevice corrosion.

For corrosion fatigue to occur a corrosive environment and vibratory
stresses must be present simultaneously. It was previously stated that
corrosion of the boss will not occur, therefore corrosion fatigue cannot
occur. However, if it is assumed that some crevice corrosion is present
(also unlikely as discussed above) it is necessary to determine if vibratory
stresses will be present. Westinghouse has determined that none of the
loading frequencies present (e.g. vortex shedding frequency, pump blading
frequency, etc.) match with the natural frequency of the remaining boss
(seeAttachment). As a result the boss will not be excited by the loadings
and corrosion fatigue will not occur.

Stainless steel castings with duplex structures,such as CF8M, have
demonstrated excellent resistance to intergranular stress corrosion. Ferrite
distribution throughout the matrix of the essentially austenite structure
is in the form of discontinuous pools. These pools are preferred carbide
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precipitation sites and thus reduce the susceptibility of this alloy to
intergranular attack. This resistance to intergranular attack combined
with low stress'and an essentially non-corrosive environment, assures
that stress corrosion cracking will not occur in the flo splitter boss.

W-

d ~-

B. Shelton-
.

Attachment
-

,
-

MBS/wes -

cc: Mr. W. C. Daley ''

Mr. J. C. Harris '
-

Mr. G. C. Lu'dden
Mr. A. T. Vig

. ,
'
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Records Management NP-130 - '
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Np.97024020

MEMORANDUM

1ro Mr. J. M. McAvoy Richmond, Virginia

rnou W. S. M' Coy October 19, 1982

REMOVAL _OF RCP FLOW SPLITTERS
N_0RTH ANNA UNIT 1

Attached is the corrosion / erosion study on the remaining flow
splitter stubs as you requested. This should complete our analysis on '
the effects of removing the splitter plates.

If you have any questions or require additional information,
please contact me.

N
W. S. M' Coy

WSMC/nh

Attachment

cc: Mr. J. C. Harris, Jr.
Mr. T. W. Bernett
Mr. W. T. Davidson
Mr. G. C. Ludden
Mr. M. B. Shelton
Mr. R. K. Bayer, w/ attachment)
PSE&C Records Management NP-130, (w/ attachment)

|
|

._ - . _ _ - _ _ _ - - - . _ _ _



|

_ _ _ _ -.__ ~_ _ ~ . . . _ . . . _ . . . . . - 1

* *
.- .

|
.

*; No.c7o24cao.

'

MEMORANDUM

to Mr. W. S. M' Coy Richmond, Virginia

mou M. B. Shelton October 15, 1982

CORROSION / EROSION OF NORTH ANNA UNIT 1 FLOW SPLITTER
PLATE STUBS

In association with the flow splitter plate removal effort a review
of corrosion / erosion of the remaining flow splitter stubs in Loops "A",
"B", and "C" of North Anna Unit I was performed. The possibility of stub
erosion was addressed in Westinghouse letter VRA-82-555, dated October 12 ,
1982 (Attached).

Materials Engineering Services has performed a review of corrosion
resistance of the remaining flow splitter stubs. This review considered
the possibility of general corrosion, corrosion fatigue, and stress corro-
sion cracking due to environment, material susceptibility, and configura-
tion of indications present in the stubs.

The remaining stub portion, or boss, of the flow splitter is in-
tegrally cast with the reactor coolant pipe elbow and meets the require-
ments of ASTM A351 GrCF8M. This alloy is commonly used for reactor coolant
piping because of its resistance to all forms of corrosion in primary loop
water. Based on this alloy's history in the primary loop environment,
general corrosion of the boss is not expected. Also, all visual indications
present on the stubs are open and rounded, thus removing the possibility
of crevice corrosion.

For corrosion fatigue to occur a corrosive environment and vibratory
stresses must be present simultaneously. It was previously stated that
corrosion of the boss will not occur, therefore corrosion fatigue cannot
occur. However, if it is assumed that some crevice corrosion is present
(also unlikely as discussed above) it is necessary to determine if vibratory
stresses will be present. Westinghouse has determined that none of the
loading frequencies present (e.g. vortex shedding frequency, pump blading
frequency, etc.) match with the natural frequency of the remaining boss
(seeAttachment). As a result the boss will not be excited by the loadings
and corrosion fatigue will not occur.

Stainless steel castings with duplex structures,such as CF8M, have
demonstrated excellent resistance to intergranular stress corrosion. Ferrite
distribution throughout the matrix of the essentially austenite structure
is in the form of discontinuous pools. These pools are preferred carbide

.

- -

- - - - - - - - - - - - - - - - - . - _ .



. . . _ _ _ . . .
- _ _ . _ _ _ _ _ . . _ . _ .

* *
.. .

*

,

,.

,

precipitation sites and thus reduce the susceptibility of this alloy to
intergranular attack. This resistance to intergranular attack combined
with low stress'and an essentially non-corrosive environment, assures
that stress corrosion cracking will not occur in the flo splitter boss.
.

6
M. B. Shelton

Attachment

MBS/wes

cc: Mr. W. C. Daley
Mr. J. C. Harris ..

Mr. G. C. Ludden
Mr. A. T. Vig
Records Management NP-130

.
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