ViroiNiA ELEcTRIC AND POWER COMPANY
RicamMoND, VIRGINIA 23261

R H LEassumo

Vicr Parsrioenr
NucrLzam OrsmaTions

October 25, 1982

Mr. Harold R. Denton, Director Serial No. 612

Office of Nuclear Reactor Regulation NO/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. 1 reactor coolant piping cold leg loops were removed. The attachment
welds between the splitter plates and the inside diameter projections
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 arc 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 1is a milled surface with the stubs projecting
approximately 1%" 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 projecting 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. 1 with the splitter
plates removed are the following attachments:

Attachment 1:
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 considcrations.
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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
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
! - Loop A, 9/23/82.

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

C. Evaluation of Remaining Flow Splitter Plate Stubs - North Aina Unit
1 - Loop C, 9/15/82.

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 stub 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 Bx.

All stub ends were visually inspected except the "C" loop "reactor side" stub
which was not wvisually inspected because no wultrasonic 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,

UL Sk

R. 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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, | ~ ' VPU(RRK)-393

Westinghouse Water Reactor tuciaw Commercial

Electric Corporation Divisions _ Soararess Do
B35 -
- ’ Pittsourgh Pennsyivana 15230

July 29, 1982

Mr. A. L. Parrish, III, Manager
Multiple Power Projects

VIRGINIA ELECTRIC AND POWER COMPANY
P. 0. Box 564

Richmond, VA 23204

Attention: Mr. W. McCoy

VIRGINIA ELECTRIC AND POWER COMPANY
NORTH ANNA POWER STATION
Removal of Flow Splitter from Reactor Coolant System
31" x 90° Main Coolant Pump 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
Jedges of the elbow and to themselves to form the splitter contour.

The pressure boundary of this elbow was originally calculated without consicderation
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 support analyses took no credit for the splitter.
The supports are shimmed 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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A. L. Parrish VPU(RRK)-393

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 inspecticn througn
the pressure boundary into the remaining ledge 2rea.

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
considered 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

A VT

Richard R. Kent, Project Engineer
VEPCO Projects

RRK:jt

W. L. Stewart (VEPCO) 1L

W. R. Cartwright (VEPCO-North Anna) 1L
F. M. Alligood. Jr. (VEPCO) 1L

W. McCoy (verco) ..1C
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Westinghouse Water Re.ctor St Conmaris
Electric Corporation Divisions Operat:ons Division
Bl
Pirtsou gh Pennsytvani 15730
K 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. 0. 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:

pemoving the splitter plate from the suction elbow would have a negligible effect
on the pump performance. An analysis performed in early 1979 for the pumps at
VGB (North Anna #Z) indicated that the removal of the elbow splitter would have
the effect of increasing the radial load at the pump bearing by a maximum of

260 pounds (a 6% increase), and a pump head loss of about 0.2 feet. Both of
these effects are considered to be insignificant.

The splitter elbow design 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 .
configuraticn that is overly conservative; because the guide does not consider the
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 impelier
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.

As indicated in the above referenced letter, removal of the splitter will decrease

the RCS loop piping resistance by 1.2 x 10‘10 ft./gpmz. This more than offsats

the increase in pump loss (1.25 ft. 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 regived. Removing the splitters from ail three elbows

would increase the pump flow by 95 gpm (.093%) and also increase the plant flow

by -.093%. . L
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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 thzn 0.1%.

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

Véry truly yours,
WESTINGHOUSE ELECTRIC CORPORATION
Ll Vi
Ez:;hard R. Kent, Project Engineer
VEPCO Projects
RRK:jt .
Attachment

. M. Alligooa, Jr. (VEPCO) 1L, 1A
. L. Stewart (VEPCO) 1L, 1A

F
"
.W..McCoy (VEPCO) 1L, 1A
"

. R. Cartwright (VEPCO-North Anna) 1L, 1A
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% ATTACKMENT

PUMP AND PLANT FLOW CHANGE

RESULTING FROM REMOVAL OF SUCTION SPLITTER

PUMP 1
PUMP 2

PUMP 3

PLANT

PUMP ]
PUMP 2
PUMP 3
PLANT

PUMP 1

PUMP 2
PUMP 3
PLANT

ALL SPLITTERS REMOVED

SPLITTER AGPM
Removed +95
Removed +95
Removed +95
+285

»

TWO SPLITTERS REMOVED

SPLITTER 4GPM
Removed +77
Removed +77
In Place -18

+136

ONE SPLITTER REMQOVEZD

SPLITTER 4GPM

Removed +86
In Place -9
In Place -9

+68

% CHANGE
+.093
+.093
+.093
+.093

% CHANGE

+.076

- +.,076

-.018%
+.045

% CHANGE

+.084
-.00%
-.009
+.022%

"
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house Water Reactor Nuciear Service Division

Westing
Electric Corporation - Divisions Box 2728 °
- Pirtsburgh Pehnsyivania 15230

. October 19, 1982

Mr. F. M. Aliigood, Jr., Manager VRA-82-561
Nuclear Technical Services

Virginia Electric and Power Company )

P.0. Box 26666

kichmond, VA 23261

“Attn: Mr. M. L. Smith

VIRGINIA ELECTRIC AND POWER COMPANY
North Anna Power Station
Stability of U.T. Indicatfons in the
Flow Splitter Bosses of Loops A, B, and C
North Anna Unit 1 - Revision 1

Dear Mr. Alligood:

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

Very truly yours,

oo At T

ph D. Cohen, Manager
Operating Plant Projects
Attachment East Region

RRK/caf

Stewart - 1L, 1A (VEPCO-Richmond)
Smith - 1L, 1A VEPCO-Richmond)
Cartwright - 1L, 1A (VEPCO-Richmond)
M'Coy - 1L, 1A  (VEPCO-Richmond)

cc:

EEXXE
wnworr



MT-SME 2678
Rev. 1

STABILITY OF U.T. INDICATIONS REMAINING IN THE

FLOW SPLITTER BOSSES OF LOOPS A, B AND C
NORTH ANNA UNIT 1



1. INTRODUCTION

spiitter plates of North Anna Unit 1 were removed by a plasma cutting process.
Ultrasonic test (U.T.) indications remained in the bosses. A previous eval-
vation [Ref. 1] was concerned with the stability of the U.T. {ndications in
loops B and C under the assumption that the U.T. {ndications were identical
with those measured in June 1982. In this report results are summarized for
the evaluation of the stability of the U.T. indications (postulated to be
through thickness cracks for the sake of evaluation) remaining in the bosses
of loops A, B and C. This postulation s judged to be quite conservative
since VEPCO has reported in other documentation that similar visual indica-
tions on the cut faces appaar 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. {ndications are as
follows:

1) the natural frequencies of boss should exceed the vortex shedding fre-
quency (A150 Hz) by at least a factor of 2;

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

3) 4f the natural frequency is greater than 1000 Hz, then U.T. indications
are stable;

4) 1f the frequencies of the bosses are less than 1000 Hz, the indications
could be accepted on the basis of the stress and fatigue crack growth
analyses provided criterion 1) 1s satisfied.

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

1) finite element moda) analyses of the bosses containing potential U.T. indi-
cations after the splitter plate of loop A was removed;

2) the natural frequency calculations due to {ndividual U.T. indications re-
maining in the bosses of loops A, B and Ci

3) the stress analysis and fatigue cvack growth calculations for por-
tions of the Losses which have 8 frequency less than 1000 Hzs

- = 3 -l



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
fnch 1n 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 aore 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
s0 1dentified 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 performed. Two models were considered
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
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 calcuiated assuming 2
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 formulae were used (Reference 2):

2
Cant{lever Beam: fy = 2o /TEI/pA, A =1.88 (Ist mode)
2L

2
Fixed Ended Beam: f -2_:? JEI/oA , 2= 4,72 (1st Mode)
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where

-

lengih of the beam
Young's modulus
Moment of Inertia of the area

(1 = 3 bh%, b - width, h - thickness)
: Cross sectional area
p: mass density including the fluid
A: eigenvalue value for the beam vibration
£ : first natural frequerncy

e ™
- -

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.
Indications of Loops A, B and C

The U.T. indicatfons 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 locations ‘0f the machined faces,

Since no U.T. indications were observed to penetrate the surfaces of the bosses,
an analysis was ade for a postulated buried flaw 25 inches long. This was
done to {1lustrate the conservatism of the sfimplified procedure. For the
postulated 25 inch Tong flaw, the distance from the cut edge was taken 1s

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. 1. 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 Fatigue Crack Growth Calculations

The stress analysis and fatigue crack growth calculations were performed
for the one flaw which had the natural frequency less than 1000 Hz but
greater than twice the vortex shedding frequency. The ultrasonic test
{ndications in the wall side loop C showed the flaw to have a length of
10 inches at a distance from 0.4 inch to 1 inch from the cut edge; The
natura) frequency of this portion of the boss based on an average depth
of the indications is approximately 693 Hz which 1s less than 1000 Hz.
The natural frequency based on the minimum depth {s 396 Hz. Therefore,
1t was necessary to perform stress analysis and fatigue crack growth
calculations.

The stress analysis was performed by using the result of the dynamic
response of the cantilevered plate (Reference 3) subjected to the pump
motion and the pressure fluctuation. The stiffness of the cantilevered

plate was found by using the lowest natural frequency, 46.3 Hz, and the mass
of the plate. The stiffness of the remaining structure tal:ing the average
natural freyuency, 693 Hz, was found by using a method similar to that used
in obtaining the stiffness for the cantilevered plate. The stiffnesses of
the cantilevered plate and the remaining structure were compared and the
result showed that the structure with the natural frequency of 693 Hz s
fourteen times stiffer than the cantilevered plate. The stress response

due to the pump motion and the pressure fluctuation of the remaining struc-
ture wac reduced from the stress response of the cantilevered plate. The
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 structure, 1.e. 1/14. The reduced stress response (approximately 5 psi)
was used for the calcu :fon of the fatigue crack growth. The results shows
that the fatigue crack growth would be negligible after 40 years of service
(1ess than 2 mils for each of the frequencies).

2.4 The Frequency Calculation of the Structure After Mi11ing 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 Loocy A wall side boss, documented elsewhere, one-inch diameter holes,
not exceeding 1/6 in. in depth, were milled into the face,

TR T



The natural frequency of the local structure after milling circular holes (1
fnch diameter, 1/6 inch ceep) in loop A was estimated conservatively and 1t
was found to be 10,000 Hz.

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 2 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. Furthermore, 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 {s not expected
to be a problem. This conclusion is based upon the observation that there has
not been any evidence of ercsion of cast stainless steel components in primary
water in regions of pumps where the flow velocity has exceeded 100 fps. The
maximum velocity in the elbow is less than 60 fps. Furthermore, removal of the
splitter plate results in a somewhat reduced velocity. If erosion effects were
to occur they would be expected in the vicinity of the leading edge of the split-
ter boss. However, this region has been shaped and would minimize the possibility of
erosion. Also none of the remaining U.T. indications 1ie closer than 10 inches
from the leadiny edge and thus would be unaffected by any local effects peculiar
to the leading edge.

An erosion allowance of 1/16 inch has been conservatively used in some
{nstances 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 ). The frequencies sti11 exceed 300 Hz

and the crack extensions by fatigue remain negligible.



For the above reasons, erosion s not considered to be a factor affecting
the integrity of the remnants of the spiitter plates.

1.

SUMMARY AND CONCLUSION

The natural frequencies of the bosses due to {ndividual U.T. indi-
cations which remained in the structure aiter 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 caiculations were performed
for the portion of the boss defined by the U.T. indications in Toop C
and having a frequency less than 1000 Hz. The result shows that the
fatigue crack growth for 40 years service is negligible.

The calculations based on assumed through thickness cracks are very
conservative for indications internal to the boss.

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

The indications are not radially orfented but even 1f they uere’onty
negligible crack growth would result.

Erosion 1s judged not to be a factor affecting the integrity of the
bosses.

Through these anaiyses it can be judged that the U.T. {ndications remaining
in the bosses after the plates had been removed should be stable and should
not propegate.
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TABLE 1 MiuRAL FREYUEILIED AN INE DUSILS VUL W Int

- INDICATIONS
Loop Indicaticon No. Length Depth Range from| Natural
No. {T5cation from {in.) Boss Face Frequency Remark
Trailing Edge (Hz)
(4n,
{Loop A 1 1 0.4 to 0.6 - Avg. 49479
9 1n. : Max. 59374
Min. 39583
4 0.2 to 0.7 Avg. 2783 Wall Side
3-16 1n. Max. 4329
Min, 1237
3 4 0.6 to 0.9 Avg. ;ggg
Max,
19 - 22 in. | Min. 3711
“ 1 0.6 §9374
26 in,
5 2 0.7 to 0.8 Avg. 18555
Min, 17318
| ] 8 0.7 to 1.0 Avg. 1314
5= 22 Tn. :::: }ggg Reactor Side
¢ 2 0.8 to 0.9 Avg. 21028
47 - 48 1in. Max, 22265
Min., 1979]
Loop B 1 2 1.0 24739 Wall Side
g - 10 in.
2 1 0.6 59374
24 in
1 6 1.2 to 1.5 Avg, 3711
3T = 36 1n. Max., 4123 Reactor Side
Min, 3299
2 1 0.3 29687
e
Loop C 1 2 1.1 27213
5 - 6 1n, Wall Side
2 5 0.5 to 1.0 Avg. 2969
§ - l3 1". Hlx. 3958
Min., 1979
3 5 0.5 to 0.7 Avg, 2375
19 - 23 1n. Max, 2771
Min, 1979
L4 10 0.4 to 1.0 Avg. 693
57 - in. Max. 990
| Min, 396
The postulated duried flav: length :25 inch
Nistance from
sut edge :1/2 inch
<{dth gf the Flaw: 1/2 inch
Natural Frequency:146706 Hz
NOTE: No U.T. indication of this size was found. Th‘s result {1lustrates the
conservatism in the above calculations.




0 10 20 30 19 5? eol 70 80
! ' s - : —
U e L. ee see aesese accee R ocee e 3 PRSP S
le24]: +| |+ 123 . 2,3
L | «3+ ‘
w . . .
B : + 1 = Feb, 1981 Inspection
§§ Frequencies from Modal Analysis: Frequency from Cantilever Beam Analysis + 2 = Oct, 1981 Inspection
i = (Hz) ’ 28.7 Hz : 3 « June 1982 Inspection
""g g;:; ' (¢-= 24 in., h = 1-1/16 in., b = 1 in.) E.-.. - Weld
w 48,7 g tomme =~ NDE Indications
= 59,0 . .
3 ' :
N 3 i) )
. , | «1,2,3.1 34| |+ _— ol
) | ’ - ’ ll ‘r,lzr‘ r_‘.z . .
L= 24 in b . - - wf - - ._._-/M-L ——————J
7 F e ~ o .
‘Assumed Crack A Assumed Crick/‘/
T T T e T T ‘ v
0 10 20 30 . 40 50 60 70
INCHES FROM PUMP SIDE EDGE.
WALL SIDE

Figure 1 Results of Modal Analysis for the Wall Side, Loop A, Assuming Cracks extend to the edges
compared with cantilever beam analysis.




)

ol

pUMP SIDE (TRAILING EDGE

0 10 20 30 40
1 } 1 1
- ' .....I.o--“-.oo--- e s ® Ss s e - o s0o o "L wem . - 3 ‘' - - - - - B
1 ". PR 3l le : i
lto|. +| 123 ) k2,3 L
| «3+ | . o
' + 1 = Feb, 1981 Inspection @
Frequencies from Modal ! : 1 2 = Oct, 1981 Inspection -
Analysis (Hz) ' Frequency from Fixed-Ended Beam Analysis . 3. Junc 1982 Inspection =
' 5
62,2 X 410 Hz ame = Weld =
448,9 * (&= 164n., h=1-1/16 in, b= 1 in.) o= "= WNOE Indications 3
674,7 : ; 8
739.4 , L= 16 in, . _ [
: - L 3 o
2.3;"{ |1¢ ‘hH‘z-;-' , | «1:2,301 34| |+ ‘rl‘...| l-—l,2—-—|: ‘rf:
- = ﬂ—\ N - -/- - W %ﬁ - - -
L} ] ' 1 1 T v
INCHES FROM PUMF SIDE EDGE
WALL SIDE

Figure 2  Results of Modal Analysis for the wall side, loop A compared with Fixed-Ended Beam analyéis

_ —— A~
0 10 20 30 . % 50 ATREREE "
|
(based on June 1982 U,T, results) 1

|



u

s
"2
(in.) wn
0rae REACTOR SIDE
| ——
m 1 llllllllllllll
0 } 3 z
s *Numbers are U.T. indications given
5
- - ?.._.oc_a_
- © -=='No indication reported in these
< m = regions
.m S o —
(Y : % -
v 4 = > - i
NO w - b= m =
§ w § 3 m -
-~ = - > - Hl.-
® o S s & o
- - s & -
10} E E 2 E |2
= . ol e
Pl = a—— < - - o A @ W
° y e e *I A A e Fe
10 20 30 40 50 60 70 80

(in.)
WALL SIDE

Fig. 3 U.T. Indications Remaining in Loop A Bosses



)

v
«
.E
- o
(1n) 2=
n) .—
80, B> REACTOR EDGE
-
....... ——
- e sused ity
Y | o |5 2 2 £
o -~ w w e -~
“ |3 5 % 3 &
5 © o M b4 -
- = - 2 - T
w w . -
+~ = S r- b
. o =) b
: =
A - m
v
1
S : & S8 r
- o @ - -
b < - .- - 7]
“. .0 - o o
et | p - - 3 - Loop B
Mm [ mm mm o —e No.indications reported in these regions
# = ¢ S = *Numbers are U.T. Indications given in
b - - = L=) e s i A IRl e o e e s
° 2 i L A A i A — [y 4
10 20 30 (in,) 40 50 60 70

WALL SIDE

Figure 4 U.T. Indications Remaining Loop B Bosses



£

= g
o ")
g Se
() 8 =
“, 83 REACTOR SIDE ¢ 3
= ws
LOOP C:
30 + *Numbers are U.T. Indications given in Table 1
=== No indications reported in these regions
20 b
""-‘:‘“"‘ Inside of Elbow  Outside of Elbow U.T. Indication 4
L Indication Indication 3 Cut Edge
10 L 2
L el i R S ——— e e——————————————— - - o
0 10 20 30 40 50 60 ‘70 8l
(in.)
WALL STDE

Fig. 5 U.T. Indications Remaining in Loop C Bosses



ATTACHMENT 3



& 'm."'oum
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 - PSE&C 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.

Tnd 2,

W. S. M'Coy
WSM/ jad

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

Mr. R. K. Bayer

Mr. G. C. Ludden

PSEGC Records Management NP-130

Attachments - MtES Memo of 9/23/82
Westinghouse Letter MT-SME 2647
UT Results
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NO. 970¢4020

MEMORANDUM

To W. S. “'Coy Richmond, Virginia
rROM 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 Ultrzsonic Testing Report indicates that subsurface indications are
present in the remaining stubs of Loop A. Westinghouse has concluded that



ncne of the loadinag frequencies match with the natural frequency of the
renaining boss and therefore:

1) The 1nd1q9tions 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 1mpa1r 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.

o7 77 )

A. T. Vig
GCL /wes
cc: J. M. McAvoy
. K. Bayer

J. C. Harris

W. C. Daley

M. B. Shelton

A. T. Vig

Records Management NP-130

G. C. Ludden



Telecopy to (708) B834-5471, Ext, 255

WT-SME 2647

T0: W. S. McCoy
VEPCQ SEO

SUBJECT: EVALUATION OF UT INDICATIORS IN LOOP A BOSSES

Per your telecopy of 9/23/82, Subject: A Loop UT Results, the {nformatfon
below confirms our telephone conversation of 9/23/82 AM:

Indicatien Location Length Depth Range from Boss Face
No. (1n. from (4n) in)
trajling edge)
WALL SIDE
1 9 1 : 0.4 to 0.6
2 13-16 4 0.2 to 0.7
3 18-22 4 0.6 to 0.9
4 26 1 0.6
5 28-29 2 0.7 to 0.8
REACTOR SIDE
I { 8 0.7 to 1.0 .
‘7"8 z 0'8 tO 0.9

Qur evaluations show that it {s acceptable to Teave the above fndfcatians
{n the boss based upon the current understanding of the loading mechanisms.
A letter report will follow through officfal channels.

/N Chfrfgos.z §ger
Structural Materials Engineering

cc: R, R, Kent
/pw
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ELBEOW SPLITTER TRANSDUCER LOCATION DATA SHEET
- 12w IE. "A;QQ “R° W\l Sas

Date Gy .22.65

Cepth-OD To

Depth-0OD.

Max.

zcze of pump weld 10 Transcocer

ID-Elbow |To Cut Edge | Amplitude Remerks
S
| 2" 1 83"
| 2 | 3.
|| ", 3.4° G
| s | 3.4 S0
' 1 a8l S’
. 2.4 | S.0’
o' | 3.3 | 50" | -
{ Q" | 24| s.0" Zj,i /00%
v 3L"i" Sof
n” 3.4" 4,9°
"l 34’ 48
o |l 34" 4.8 4t
2 w' | 330 497143
2 <" 3.3 497 42" | 0%
2 Wl o347 49" | 4,3
| 3.87 4.8°
| | el 340t 4¢°
T2 el zsl 4971 43"
2 i | s | S| 43 |
2 Y S 7 | % &
EE S YR el 7 58
| 23" 2" s0° |
T - | |
cretene /i:;-:’ __/\_(/‘-,///7/ :'/’:"/‘%«v Level: _ ——




ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

' . hn
Zneviie fano W LW\ Ssd.

Date _ S -22.¢5
T R AR AR
257 | 2" | =00 '
Aot 12N I set |44 | 5%
27" 2l | g0
) 28" 1 3. | 50" | 43
| < 2" 3.1 | S0 | 42 | [20%
0" A\ | So”
3 2\ | So”
Pp" 125" 54"
33’ | 3.5"| €p*
Wl 36" | sof
2" ' 3L’ | 50"
O I A P %
ot ] 38"l s,
' | 35'| s
39t | 35" | 5¢”
4p" 3.5 <p°
al” 2 | 497
g | S| 4e”
| w3 | 38" 44
. | Ly 24" | 4e” .
| | N 2.4"1 47’ -
| | Q. 25" | 4.7°
! | une | 34" | gt
| we | 34" 47
C-e-zior /E’Q-__/y/{/;z// AP Level: _ -

()

ciance ‘rc— ecze of pump weld 10 Transcucer.




| E‘L'BO-W SPLITTER TRANSDUCER LOCATION DATA SHEET

Date i c 22 42 v I

Ttiwle /;r-r-,/' A el f,'d:f—'
i s ID:S%.ISE:O TE‘(;::.E%:; | 2:‘15}?3 Am":lli:u;do Remarks
ey | 24y : "
S| 387 4
= ARSIy
; ot 2.5 Y. 7”.
| sz | 247 9
sy | 2 ¥ o F il
s | 2y | 4.8
5 9 42
s2 | 24-] 9
! S| 251 49
9w | 29| 4.3
co | 39| 9.8
f | 23 | 43
6l | 33| 43"
c3°| 22" 438"
ey | 2271 9.9
| ¢so| 27| 44
| | gz | 2271 4.9
el o zo0] 9y
£z | 327 95
Lz | 32| 4g- -
| el 327 4y
ol 30 g
72 327 w4
-stepite /r‘;’ s EL/j z:‘f‘-/,ru Level: o vy

s=cefrem ecze ¢l sump weil to Transcocer
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

WY Ye! y. Yy,

s /e

QLR RS2
-2 Depth-OD To| Depth-0D Dis;.-OD Max. |
ing. Ne. ' ID-Elbow |To Cut Edge| To Disc. Amplitude Remerks |
2.3 2% 92
i 2¥ 30" | 42"
: 7‘> ) q ‘"
|
1
|
‘ !
: i
| |
' i
l
S—
Czereor: S/ /._/_/1// %,, —_—

- ecdge cf pump welc tc Transcucer,
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~ ELBOW SPLITTER TRAN DUCER LOCATION DATA SHEET

_8/2e /22 --

ecew'd_Locp A ACactor il e

Date
¥ D.lgt.he'l&?wu 73'&‘.? .Eoci:o gi: ‘6}?: Am“::i:;:do
(7 | 2.47
2”1 3.5 4.8°
3" | 3¢&7| 50"
¥~ 1 3271 <)
22K &0
e’ 1 22 5.0
2”1 26" 853"
3| 3¢”| 59~
9" | 32" 53"
0" | 3.6°| &Y
1 £8"1 SY”
P 23" 54
/37| £27| 52"
/971 377 5.2
/S| 217 52" 42
/6" 30" 527 43
)77 | 317 527 43
/8| /7| 51| 494"
| 197 31 s o gy
| 20" 1 327 53" 49"1/202
| 2" 307l S0 43
| 220 377 S0 42
23" RIN7] S
R 3/,| L/?"

Level: 22

w1 3 3 £££ 4/,,{7‘2/

-
"
- “ze

=f{ oump weld to Transducer.



ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Sibcwid. Zg@aé L EGg Jor g"ég Date‘ 2/,29' (22 | .

! ! = Depth-00 Te| Depth-00 Dist.-0D Max,
! Ind.Ne. . 1 | 10-Elbow [ToCutEdge| ToDisc. | Amplitude Remarks

| 25| 32" 50~
2671 3.2% 4.9
2271 22" 50"
| 22~ | "33 4.9
L 29| 3237| Y4~
So 1 i 4.2
3/- | 227 Y9*|
32" 317 Y. g”
A" 33" 4.3”
2yl 32" 4.8°
357 | 327 4.¢*
I6”] 22*1 Y9~
3271 237 48"
381 231 Y9°
3771 33| 5o
ol 23" 4.9
o 2.9 Y g«
427 337 So-
937l 327 y.g-
VY 327 4.7
2/ 9.8
el z17| 4g°
R Y27 3ol 9871 397 | oo
= 9% 3ol 4.9" Yo | Yoo,

seratcr /:‘//A_gix‘/% : Level: ZZ

- $72772 fro™ 2cze 2f s ump we'!d to Transcucer.




ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

e . ecrer s; & Dae_8/3/82
Zipew id. __Za_qﬁ_iz.f_

naNo. L1 B v Gt dge | To Bise. | Ampitude Remarks
. 49*| 30"] 4.2
cor] Fir) Gaw
s5/1°| 30"l 48"
. 527 2.9° 4.8"
| L $3* 1 29" Y&
| sy 30| 42
$¥* 1 Sl L)
S6” | S/ 48"
271 37| yg”
587 | 317 78"
59 & il . 4
co* | 31"l 4z~
cl'| 227 4
c27| 22| ys°
c3* | 33" 49"
9" 33"| g
cs”| 337 47
i | C¢r| 33| Ys” ]
' g2l 337 49 ;
¢8| 33| So j'
c9 | 33| 97 t
Jev| 322+ 4.8
72,70 337 y.¢~
727! 327 99~
= Level: i/

™ edge of pump weld 0 TransZucer.
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2771 32271 9.9°
75" 32" .07
6" 33" | 4.8
727 | 32" 4.2
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|
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No. 97024020

MEMORANDUM
TO J. M. McAvoy North Anna - SEO
rmom  W. S. M'Coy September 30, 1982
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 - PSE&C Materials
Engineering Services, the wall and reactor side stubs remaining in B Loop
following the plasma cuts are acceptable.

If you have any questions, please contact me.

WSM/ jad

cc: Mr.
Mr.
Mr.
Mr.
Mr.

PSE&

R

usm&.,‘"

W. S. M'Coy

Bowling

Harris

Bayer - w/attachments

Ludden - w/attachments

. Shelton

cords Management NP-130 - w/attachments

mOaxRAr

o

Attachments - MtES Memo 9/29/82

Westinghouse Letter VRA-82-544, 9/10/82
Westinghouse Telecopy MT-SME 2551, 9/24/82
UT Reports



No. 97024020

- .

MEMORANDUM
T©  W.S. MCoy Richmond, Virginia

FROM M. B. Shelton September 29, 1982

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

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. These indications appear to be sound with -
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.
This 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.



W. S. M'Coy
Page Two
'Scptolbor 28, 1982

These indications will not propagate and therefore no loose pa}ts
will be generated.

Pressure boundary integrity will be maintgined.

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
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@ 3630 ’82/09/24 03:46
Telecopy to (703) 894-5471, Ext. 255 September 24, 1982

MT-SME 2551
TO: W. S. McCoy
VEPCO SEO
SUBJECT: EVALUATION OF UT INDICATIONS IN LOOP B AND LOOP C BOSSES

Per your telecopfes of 9/24/82, Subjects: B Loop UT Resu'ts and C Loop UT
Results, the information below was obtained:

Indication Location Length Depth Range from Boss Face
No, (in. from (in) (in)
trailing ed
LOOP B, WALL SIOE
1 9-10 - 1.0
2 24 | 0.6

LOOP B, REACTOR SIDE
1 31-36 B 1.2-1.5

‘

2 70 1 0.3

LOOP C, WALL SIDE

1 5-6 2 11
2 9-13 5 0.5 to 1.0
3 19-23 5 0.5 to 0.7
. 57-66 10 0.4t 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/.zanager
_ Structural Materials Engineering
cc: R, R, Kent
/pw |
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

. o

Elbow Id. Lecp £ el de Date _G /22 /22
maNo. | 10 [P O re G edge| ToDiac. | Ampiuds Remarks

17 L}’

- L

2 Sy £2"

y i g¥"} &£

- Lyl 5.y

C” 7241 54

2- 1 32271 327

g 2 ) £

/ g | 33| S3 | 43| 70%
! /0 23" 5 4"

(/-1 237 &3

ol 33 £9°

12| 23| £3"

/¥ | 231 53"

e~k a1 33

|l 327 sp2"

/2| 23 s)°

1271 237 _S¢”

i = 4 ¥ f
2 2] &

=2/ 5 s

221 2%} &£

22| 2| Se-

= 291 23| Sel 94 £0%
~ Operator: T',/E;/rl,h/j ;Q‘/,“_.i/ Level:

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

. ———



Elbow Id.

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET
lz.z,ﬁ y ;ﬁ_g_[/ < =

Date o /> 2 ./2>
Ind. No. ¥ °?8'.'E.ff..'° 73?5.'“&2. g:"bf: Am“;l.i:l;do Famerts

25 | 29| &

26" 24"} &>

e 3 33" &)
28 2371 B

291 32| £2

3¢ | 21| &

Fi SO 1 &£8"

2= b 347 ) Eo*

33 | 30" s0°

Y 21" so”

357 Z2ev| o

3¢l 20| 5o

22 1 3] £&o*

Il 2] Se

_?.7 ) 30.. ‘q(ﬂ

/% o’ &¢-

i) e’ St

Y2 L]l”| se-

4 7 R 7

Yy | )| &

45 22" &~

de' | 32" s¢”

7271 S| se

961 327 5s.e- j

Operator: '1;)(&/72[/; 774% Level: __Z

1. Distance from edge of pump weld to Transducer.

. o———




ELBOW SPLITTER TRANSDUCER LOCATION DAT; SHEET

E . \ . ; ”
Ebowld oo T\l Suide Date _Q-22.¢2

Depth-OD To| Depth-QD Dist.-0OD Max. R rks
ID-Elbow |To CutEdge| To Disc. | Amplitude Jne

Ind. No. |

/"

M | 3. 0"

S0’ R R

ey i Ny ag”
S 2’ ¥ | S0
SX 1 A¢ 2"
S54” 2.3 ] 4.9"
SS” | 3" | 4.9
SL&” A" | S50

e 2.3’ SO
sg ’y 3 i gl. S ?[,
=Q” 32" s

e | 17| S0/
\e\" 32" | S5, 0"
Wz | 3.3 | S0

\o3" 3| S’

Ve N I P Wl B Y20
(S .37 S0
\(\e” M| <
AN S G Y A
QU] R4 | S 2
\ Qv | R.3"] S.2"
Nt Sedel L0
~\ 3.3 s2"
2ty 33" S.2”

<. . ~
Operator: __ 7] o> 7/;7—7 ;2/%4, Level __ZZ
* 1. Distance from ecdge of pump weld to Transducer. - '

-



~ ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET o

Elbow Id. &@_M

Date 4 .22. 22

1. Distance from edge of pump weld to Transducer.

Ind. No. o:smgwn 12?:: Eqdeo
N3 | .31 52"
s LIS BB o W Y.
NS 7\}1" 5‘-@-5
j_h: 3°q" ch”
un N 5 Sl
el 3371 4,7
"lQ" Mll
|
|
Operator: ,ﬁ’/ e v %M




¢s

STATION:

Mo 88307 ULTRASONIC EXAMINATION REPORT UNIT: DATE: " | "nOCEDUNE: SYSTEM:
e NDE — UT — FONM 1 3 a. 7/23/82 I"ot- vr-5 g
vmomlA !LEC"NC s counnv ITEM COLWONENT INSPECTED: MAINTENANCE NEPONT NO-
YO, ;, . s Kemaia, e splitec ,reecter sle. | A¢-82- ~920r23sr302 |
BASE METAL: WELD METAL: CALTONATION BLOCK: ’o:cgt’\uuem CALIDNATION CHECKS
. Cast Stankss_stecl A LA U o8&- 1 o 2
£ XAM SUNF: STNAIGHT DEAM SCAN AXIAL SCANS CINCUMF ERENTIAL SCANS NEP NATE Zatial 02 wa |
o DINECTION 0 DINECTION 28 8 DINECTION 7 & 8 lA
suwNo__ _JpAJIQo____ . nesctT | £ e Jo sy
2008 — DL~ :
Su.fnEQ L_.—_/. Q@A 2 DAMPING )
peAMANGiE| O » L2
CAUIBNATION|  SIGNAL SWEEP SIONAL SWEEP °""""m v romiier? | sionaL SWEEP “"",_,‘,‘u‘;';&_’!’,_:‘ FILTER
nEFLLCYON Scrive 30% DAC Scribe | 50% DAC /" . L
LOCATION | AMPLITUDE POSITION | AMPLITUDE| POSITION | uine | LOoCATION |AMPLITUDE! POSITION | wLine |LOCATION / /
a Continusiion sheets sttoched }‘el e D."
. 207 4 L5 s : Translor record sttached o/ o
| AA e | | ' TEST PENFONMED BY: I
& LEVEL OF CERTIFICATION:
l R —— | I I D "
| AUTHONIZED EXAMINER: LEVEL
nEF_ 00, 22 - . - QMQA__#I
| xren | PASE ] SCAN DIRECTION INSPECTION | SUNFACE C Q!QU'O'! _NESULTS
ANEA TESTED CHECK “.‘cm'— 2 ) __!_ '2—.___._ . LIMITATIONS Bese Metel poeten .L_”_.h_‘_:__ AEMANKS
C’h“:hans ) ; /‘CA"'?‘_’ rCfeo’e/'C(O(
wsatenc MO\ far | WIA| 20\ L. ﬁgmww_ﬂz& IL“{‘H“"%*M; r-
roem o .

- — vy

- —— —

C e ————




ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Elbow Id. _\:mqm Date (-2 3.82

Depth-OD To| Depth-OD | " Dist.-OD Max.

Ind. No. L ID-Elbow |To Cut Edge| To Disc. | Amplitude Romorke

T

2. 24"

2 R

Q' A 1840
= 3,9" 1 5.4°
o' 3.0 | 54"
N 3N | 5.4°
R 3 | 56"
Q" I .
\D' 38" | &8¢
W' 39" | S.6°
12" Qo |l &4
' | uwe'lss”

o' u. o' | s4”
\s” 2Q" | g4

s v | s
1" 28" |5, 7"
\p. L8 | 5.9

] 29" | <, RY
20" 38" | 59"

2\ Wo'| =,8"

' " : Unabl€ ve ¢bra.n Dack
2.2' L\:Q > e -
23" | 34" S.8"

»

ZH N “

28" | 5.7 -
Operator: . /;%‘—— Level: Z

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

- s - - -



Ebow 14, LecQ X" Qucces Side

ELBOW SPLITJ'\ER TRANSDUCER LOCATION DATA SHEET

Date _Q.2x2. 92

Depth-0D To

Depth-0D

Dist.-0D Max

Operator: _MM.;

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

ne. Ne. o ID-Elbow (To Cut Edge | To Disc. .| Amplitude | R
25" | 39" | 549"
2 | 39 159"
21/ 20" | (0¥
U 3Q" | <0
20 | w.\" | L.0"
" | 39" | 50"
/ 3\ Yo' | (0" | 4Ll
y 3 Yo' | 9" | ¢
1 | up' | 9" | 44" | Q0%
1 W |l yn" | S8 44q
/ L= u.g’ ﬁqh Uneble 44 chrein ré I/;J,"a dnandicasy. ot 3
/ 2 | 381 59" | 4.4
'l 391 S
2o | 29" |
29" 3.8 |«
Lo 28" 1o
ur” 28" g
g2 | 3.8 e it
y* | 3V |1s5,S*
gq* | 2" | 50"
ys* | 2.8"| Sk
Y¢" | 4ol 57"
yr" | 39" | 6"
w | 391 s¢

Level: _I




ELBOW spmzsn TRANSDUCER LOCATION DATA SHEET = - ~

Ebowld __Loop B Fenctecs e 0 Dme _9/23/23

. | v PR e |
g | 38| 5 >
So| SR Se”
5" 28| 572"
Fold B L2004 -
£311 271 £&
SY- 35| §s5”
cs | 24| ¢yg
L2l 2L &3
Lot B <l IR
St 1l 22 Sg
=271 Fg-1 54
(O | 6| 5y-
Gl | 22| s2
21 Fo+1 &3~
£3 | &1 S5
cY9 |l Ry~ 5.2
£s” 2 5
G| 28| §.2-
47, 27 S
¢85 | 38| 52-
9 | 39 | 5"
- ol 2yt 5 | 9.8 | 2502
/2 32" £y4*
227 3i"| 5o
Operator: éig‘a‘& : M e

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

O e e N = i — -



Ebowld. - Lopnp K Leocter = e

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Date _<Z./> gZig

mano. |10 R o |ro G Edgs | ToDine. | Ampiude Remarss
23”1 3./"| S0
r e mw F Ao o ¥ 5
25v | 22

opsrater: __A Dt e D77 Pyl

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

Level: .7



No. 97024020

MEMORANDUM

ro J. M. McAvoy North Anna - SEO
rromM 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 - PSE&C Materials
Engineering Services, the wall and reactor side stubs remaining in C Loop
following the plasma cuts are acceptable.

1f 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

PSE&C Records Management NP-130

Attachment



N,c &'I'inc‘i'- .
MEMORANDUM
10 w. B. M'Coy Richmond, Virginia

rrom G. C. Ludden September 15, 1982

EVALUATION OF REMAINING FLOW SPLITTER PLATE STUBS -
' NCRTH ANKA URTT 1 - LOOP C

Masterials Engineering Services (MtES) has reviewed the attached
visual Examination Reports and U.T. Report of the remaining stub on the
w311 side of North Anna Unit 1 - Loop C.

The Visual Examination Feport documented dark areas on the cut
edge of the stub. Visual examinations by MtES have determined that these
indications are non-linear anomalies probably introduced during the
cutting operation. These indications appear to be sound, with no linear
properties, and will not propagaté, and therefore will pot affect the
integrity of the stubs. '

¢
The Ultrasonic Testing Report indicates that subsurface 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 freguency 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.
U.T. of the Loop C-RV side of the flow splitter plate has determined that
no indications exist on that side.

Sased 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.



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

4) Pressure boundary inteyrity will be maintained.

GCL/wes

cc: J. M. McAvoy
R. K. Bayer
J. C. Harris
W. C. Daley
.M, B. Shelton - -
Records Management NP-130



. @ 3630 782/09/24 03:46
Telecopy to (703) 894-5477, Ext. 285 September 24, 1982

MT-SME 2551
TO: W, S. McCoy
VEPCO SEO
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 information below was obtained:

Indication Location Length Depth Range from Boss Face
No. {in. from (in) (in)
trailing edge)
LOOP B, WALL SIDE
1 9-10 . 2 1.0
24 1 0.6

LOOP B, REACTOR SIDE
1 31-36 Y 1.2-1.5

2 70 1 0.3

LOOP C, WALL SIDE

1 5-6 2 11
-2 9-13 5 0.5 to 1.0
3 19-23 5 0.5 to 0.7
. 57-66 10 0.4 t01.0

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

ﬂ ’
{ . Chirigos{.?;n/ager

Structural Materials Engincering

cc: R, R, Kent
/pw




e 083,17 ULTRASONIC EXAMINATION REPORT STATION: g, pe eh / ;‘";’ qnm ;"o“’“‘:‘/";“s_ ;'m“
Hew. - - j (— %
NDE — UT - FORM 3 1M COMPONENT INSPECTED: MAINTENANCE ner«( ’
 VIRGINIA ELECTRIC ...l FOWER COMPANY Y > . .
BASE METAL:  gpaink §3 Yf WELD METAL: CALISRATION SLOCKY e wsynument | catisnation ciecxs
. Last coarbaie stecl A8 VGar-al. P . >
£ XAM SUNF: T STNAIGHT BEAM SCAN AXIAL SCANS : CIRCUMF ENENTIAL SCANS NEP DATE S o F BF
- DINECTION 0 DIRECTION 288 DINECTION 7 & 8 /
suno | CJOLK GO NEJECT Eonall{O0
su SIZE Y L Welo= .
sueneo | /Or7tha ] ' DAMPING 7///&2
DEAMANGLE| Q7 — : ‘ 0 V\ Tercteul & 70
:ALBnATION|  SIGNAL SWEEP SIGNAL sweep | O e T e | wmonaL | eweer | O Ut O Yo ] FILTER .
NEFLECTON Scrine W 0% DAC —l_u““o.‘ 30% DAC [4 11‘!/ 7 hw
Location | ameuituve | rosimion | AmbLituoe| Posimion | ume | Locarion [ameLiTUOE| PosITION | Lme [Location]| O£ &
-t s Continuation sheets sttached )@ 5
2 IO/E 4.5 L ' Tronsler record siinched {/,
Tl A 30 | ' TEST PERFONNED 8Y:
. ——
ey i ' — 7
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e =  — — - e e b —— e — ] o — . — ——

- LR R e AUTHOMIZED EXAMINEN: LEVEL:
.Am ‘
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XF Eﬂ - e}
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ot ha thw | AL bar \ MO\ A\ il P v egutae 02 |cowap| AVIAas dado mats] ste s
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ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Ebowld. __Loop £ reactor side

Date _ X/ 2/ /22

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

EREN AR e
| )7 | 337
I 7” 3{ v
| 37| 2¢°| 4.9’
it B Pl B g
sv | 277 52
6~ SEY] 5.2
7" 3¢ S52"
o S
qn j 7:; ‘530
Y 7 ?-é “ 53,,
/| 2ov| 5.3
I2° | 22°] 6 3°
/13" g2 50
/9" 372" 5.3”
/57 | 22| &3+
- | 358" 52
/77 267 SS9
18| 3.4 sy9v
/9" 32" 5.3+
Ro"| )| S 2
b { 372" & o~
22" 32" 5.3
| 237 327 53"
[ 29" 27°] 5/
Operater: —Mgéé‘: Level: _ Z




Elbow Id. ZQQ‘Q C wwal sde

ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Date _7// /2 a

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

ng.No. |10 ow |To Cur Edge | To Disc. | Ampliude Remarks

L57| 249" &5./¢

2¢"1 291 5o

=221 24%1 &4

28°1 59°]| sp-

291 35”| So*

30| 39| So

3/” 3.3"| So~

321 39~| 4.9

3371 23~ 49°
37" | 22*| So

38" | 22~| So~

%u o ‘:;_ﬁ:: - : e oy bz !
37" E # ;::I:aﬁj Z L +ag
38" 32 ]
3’7” 33”
Yo | 23| A L
97" | 22“| S.o*
9271 22° 4.9~
9271 22*l So-

9" | 237 So*
4571 39| So-

90" | 297 S0~

427 | 23" S

S8 3297 So-

Operator: M&é‘v Level: _ 227




Elbow Id. Z’QQ‘ 2 £ twa ll s.d e

ELBOW SPLITTERT\RANSDUCER LOCATION DATA SHEET

Date _ 9/ /8 2
Ind. No. ¥ o::r&-&:wro 72?.:: .toaso 2::‘ 6}?: Am“:c.o:ﬁo  Remarks
[ | 23"
2" | 29"
S” | LY s.9°
- 297 | Sy~
] b st 28| 2Y°| o. 2
| | 7 | 2¢*| 55| 49" 252
2" | 87| Sy°
E” 35" S¢*
2 g 3727 | &2| 4.4~
2 /o | 25| Sy~| Y.¢*
2 )| 357 gy 9y-
2 | 27| 35| &5 Y.8"
2 | /3| 257| s2°| 4.8 2
/9« | 357| &2
FA 29| S.¢”°
/6" | 397 S¢*
/727 | 357 537
/8” 3'5” ;3~
L3 | /9 | 3¢°| S| Y4¢c”! 853
S | Ro”| 28| &3 4.8~
S |1 27| 2¢%| 5.2 4.5
S| 22°| 257 s.0°| gy~
S | 237 297 s gy~
297 | 2¢”| 5o°
Operator: di&d Z 2&_‘_, . Level: 7

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




ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Elbow Id. (4@2 C o tor el Date P/ 2/ /8 2

: Depth-OD To| Depth-0D | Dist.OD Max.
Ind. No. 1 ID-Elbow (To Cut Edge | To Disc. | Ampiitude Remarks

49 | g~ | 5.2

57 | 2¢~| 5%
co” | 3¢*| s
&/l° | 3¢”| 2
2| 2¢-| Ss”
@” 3@" Sqn

6S”| 35" 5.5
™| 35| ssv
7" | 3¢ 53~
8" | 397| sy«
7| 297 s

Operator: Mezé Level: __ 27

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




El.bowld. Jool & reacrtor s/ e Date R/ 2//52

ELBOW SPLITTER TRANSDUCER LOCAT!ON DATA SHEET

ind.No. | 1 | ow [To Cut Edge | To Dise, | Ampliude Remares

<£5"| 227| 8.2~

206" 38”1 532"

27271 3R8"1 8.9

287 | 3.7 53"

Ll I W 1

SO0°| 3.7%| &3
31 3l 5o~

Lol B Pl

‘331: 3. 711 __S;)”

39| 287 o

35”7 | 28°| So”

36Y | 2.72° Ko~
32'1 2¢°| 52
387 32" S 2

39| 3.5 517
Y0 | 357 so0”

9/ | 2¢46°| 5.1”

oo -?é' 5 )"
3“1 3¢"| So”

991 20| S.1°

| Ys”| 22¢| S1*
%’ 2871 5./

o 7" 28" S0
48" 387 S.2°

Pt —M%gﬂ( Level: .2~

* 1. Distance from edge of pump weld 10 Transducer.

!
|



¢

i

T W

. e w

~ELBOW SPLITTER TRANSDUCER LOCATION DATA SHEET

Elbow Id. /aaé & M// <. e Date _ &/7/2 2.
Ind. No. g o 72?:::32. oy o:co Am“;l.:udo Remarks
491 33| s.0"
Sp” | 32" s
2/ | 23" So-
S27)| 22%| s.0-
53| 227 5.-
S| 3941 Sp~
SS” | 29*| g~
8¢ 1 2s57] S50° .
vi S2° | 33" So"| Yg~
- S| 22", s/ | 9s”
y S1° | 227 Sspr] Y9~
Yy | Go*| 23" Sor| 4.3
Y /" | 29| 527 Y4.327| 2292
v 62" | 29| 52| 4.5~
Y 3" | 39*| S3*| 4.3-
- %4 CAMBE PR
{1 Gsl psvl £ol 45
Yy Ll ec | 3971 &1 99
¢l 2yl s
8| Sy S5/
9| 3¢* sa-
0y 38| =
721" 34 | So*
22%1 32-
Operator: _&MM Level: . /7

* 1 Distance from edge of pump weld to Transducer.




ATTACHMENT 4



No. 97024020

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

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

REMOVAL OF RCP FLOW SPLITTERS
 NORTH ANNA URIT T

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 nlates.

If you have any questions or require additional information,

please contact me.
7 A 777

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)



MEMORANDUM

To Mr. W. S. M'Coy Richmond, Virginia
rmom M. B. Shelton October 15, 1982

CORRDSION/EROSION OF NORTH ANNA UNIT 1 FLOW SPLITTER
PLCATE 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 1 was performed. The possibility of stub
erosion was addressed in Westinghouse letter VRA-R2-555, dated October 12,
16982 (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 freguency, pump blading
freouency, etc.) match with the natural frequency of the remaining boss
(see Attachment). 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 CFAM, 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 carbi-e



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-corresive environment, assures

that stress corrosion cracking will not occur in the f:;,/splitter boss.

AL

. B. Shelten
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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No. 97024020

10 Mr.

MEMORANDUM

J. M. McAvoy Richmond, Virginia

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

REMOVAL OF RCP FLOW SPLITTERS
T NORTH ANNA UNTT T

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.

WSMC /nh
Attachment

cc: Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

nzmt—ac.

2 A, 777

W. S. M'Coy

Harris, Jr.

Bernett

. Davidson

Ludden

B. Shelton

. K. Bayer, w/attachment)

O-HEO

PSE&C Records Management NP-130, (w/attachment)



No. 97024020

MEMORANDUM

10 Mr. W. S. M'Coy Richmond, Virginia
rROM M. B. Shelton October 15, 1982

CORROSION/EROSION OF NORTH ANNA UNIT 1 FLOW SPLITTER
PLCATE 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 1 was performed. The possibility of stub
erosion was addressed in Westinghouse letter VRA-R2-555, 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 fatique, 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 eibow 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 bnss
(see Attachment). 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 CFRM, 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 Tow stress and an essentiaily non-corrosive environment, assures

that stress corrosion cracking will not occur in the floy/ splitter boss.

. B. Shelton
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