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PREFACE

Volumes I and II of this report cover the Point Beach Unit 1 Nuclear Reactor
Pressure Vessel Transportation Incident. The report includes a summa ry
of the events from the time the reactor vessel was moved from the Kewaunce
dock into and parked at the Two Rivers plant site until the completion of the
rework of the inlet and outlet nozzle weld preparations.

This report

describes the incident;...

provides statements of individuals engaged in the moving ope ration...

who witnes sed the incident;

covers the examinations following the incident, conducted du ring...

the progress of the work, and carried out following the work;

outlines the evaluation of the damage, including a detailed st ress...

and brittle fracture analysis of the primary inlet nozzle by The

Babcock & Wilcox Company and an independent analysis by
Southwest Research Institute;

^-1 outlines the principal parties involved in the operation and de-...

fines their responsibilities:

includes procedures for righting the reactor vessel after the...

in c id en t, together with procedures for moving the reactor vessel
to the temporary structure constructed to facilitate further non-
destructive examinations and work operations;

inclides procedures and specifications for nondestructive testiny...

and for conducting the work;

outlines results of inspections and examinations;...

includes reports by representatives of Westinghouse Electric...

Corporation, The Babcock & Wilcox Company, The Hartford
Steam Boiler Inspec'. ion and Insurance Company, and Southwest
Research Institute;

includes acceptance of the rework of the inlet and outlet nozzles...

by Westinghouse Electric Corporation and The Babcock & Wilcox
Company.
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It is concluded that the reactor vessel did not suffer permanent damage as
a result of the occurrence and that the areas of the inlet and outlet nozzle'

weld preparations damaged by the incident have been properly reworked to
permit safe operation of the reactor vessel.

It is felt that Volumes 1 and II of this report properly document the incident,
the examinations following the incident, the considerations for reworking,
the evaluation of damage, the rework operations, the procedures and specifi-
cations used in the rework, inspections and examinations carried out,
responsibilities of the principal parties involved, and final acceptance of the
reactor vessel by the prir.cipal parties.

Radiography of the welds at the completion of tne inlet and outlet pipe attach-
ments and the final hydrostatic test of the system will provide the final

acceptance of the reactor vessel.
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NUCLEAR REACTOR PRESSURE VESSEL
TRANSPORTATION INCIDENT

s

POINT BEACH UNIT 1

I. INT RODUCTION

This report describes the reactor vessel transportation incident and
.

contains the reports and data related to the anal.ysis of the vessel, non-

destructive examinations of the vessel, and repair of the vessel following

the occurrence on February 22, 1969. ,

the report is issued in two volumes. Volume I is a record of the

incident, the inspectione made, and the repairs required. Volume II contains

'd drawings and procedures which are considered proprietary to The Babcock &'

Wilcox Company and to Westinghouse Electric Corporation.
.
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\ II. PARTIES INVOLVED

i The following parties were involved in the evaluation and repair of

the reactor pressure vessel following the occurrence:
4

Wisconsin hiichigan Power Company
'31 West hiichigan Street-

hiilwaukee, Wisconsin

The Babcock & Wilcox Company
Barberton, Ohio

#

Westinghouse Electric Corporation
Power Systems
Atomic Power Divisions
Penn Center Site
Box 355
Pittsburgh, Pennsylvania

The Hartford Steam Boiler Inspection
and Insurance Company

) 56 Prospect Street
~J Hartford, Connecticut

Southwest Research Institute
8500 Culebra Road
San Antonio, Texas

.
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III. RESPONSIBILITIES

Wisconsin Michigan Power Company will be the user of the vessel

and is responsible for obtaining final acceptance of the reactor vessel by the

Atomic Energy Commission for a license to operate and by the State af

Wisconsin for the required operating certificate.

The Babcock & Wilcox Company is the manufacturer of the reactor

vessel and accepted responsibility to carry out the required nondestructive

examinations, provide a stress analysis to determine load imposed by the

incident, and to conduct the necessary repairs to the reactor vessel to

correct the damage resulting from the incident.

Westinghouse Electric Corporation has the respcnsibility for the in-

fT stallation of the nuclear system and, therefore, the responsibility forx,)
providing supervision of the nondestructive examinations and the repairs by

Babcock & Wilcox Company.

The Hartford Steam Boiler Inspection and Insurance Company accepted

the respcnsibility to provide an inspector in possession of a National Board

of Boiler and Pressure Vessel Inspectors' Commission to witness the repairs

by Babcock & Wilcox Company and to certify that the minimum requirements

established by the State of Wisconsin to permit the legal operation of the

reactor vessel were met in the repair of the reactor vessel.

Southwest Research Institute accepted the responsibility to review the

stress analysis prepared by Babcock & Wilcox Company, make a separate

p
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stress analysis to determine the load imposed by the incident, review the ,

procedures for welding and nondestructive examinations, audit ncndestruc-
t
,

tive examinations, and witness the repair of the reactor vessel carried out ;

t

by The Babcock & Wilcox Company.|

i i-

|

#

e
!i

i ,

.

i
! |'

!
l
,

!
.

!

: .

O |
,

,

! |
1 >

l !

|

i
4

;. j,

1 !
! |

.

I
p

.

-b

:
,

P

|

|
'

,

f

!

!

O.

.

...-c..---- ---..n- . , - , , - - , - . - - - - . - - - . - - , - - . - - - , - - ,
_ _ . - . _ _ _ _ _ _ __ - - - _ _ _ _ --- _ _ ._m-



5

,.

V) IV. INCIDENT
'

The Belding Engineering Corporation moved the reactor vessel from

the Kewaunee dock site to the Two Rivers plant site. On Friday, February 21,

1969, the reactor vessel was moved to just inside the plant yard and the

wheels on the dollies were blocked to park the rig for the night.

The men reported for work at about 8:00 A. M. on February 22, 1969,

and in preparation for continuing the move of the reactor vessel to the reactor

site, they started to remove the blocks from the wheels of the dollies. The

sequence of events is not clear, but it is reported that to accomplish the re-

moval of the wheel blocks, both tractors (one pulling and one pushing) were

started and the rig was rocked back and forth to loosen the blocks at the

wheels. It is to be noted that the regular driver of the lead tractor was not

/

(/ available, and Mr. John Holmes, Beldi ig Superintendent in charge of the

operation, elected to operate the tractor. After an undetermined number of

rocking operations, Mr. Nyle Vincent, Ironworker Foreman, reportedly gave

the signal to move forward. However, one block remained in front of the

left front dual of the front dolly of the rear tandem of the right tandem "Out.d"

dolly. Since neither of the tr' actor operators was signaled otherwise, they

continued to move forward. The block was pushed along by the dual wheels,

digging into the ground, with the result that more resistance was created.
'

This caused the dolly to turn inward toward the center of the load. As it did,

the tongue slide that was attached to the rear of the next forward dolly began

to slide out of the connecting tongue. Whether the slide came all the way out

p
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' prior to the unloading is unknown, but the turning inward of the dolly caused

the bolster that rested upon it to roll outward, thus dropping the quad bolster,

cross beam, and the reactor vessel. The distance that the reactor vessel

dropped was approximately 33 inches, which was more than enough to cause

the center of gravity of the reactor vessel to pass beyond the center of the

support. It was reported that the reactor vessel rolled slowly over on its

side. According to witnesses, it rolled about 100 degrees and then rolled

back to the resting position of about 90 degrees.

The cause of the occurrence is attributed to the failure to remove the

wheel blocking and the lack of proper supervision by Mr. Holmes, Superin-

tendent for Belding Engineering Corporation, in operating the lead tractor

instead of directing the activity and personally giving the "all clear" signal

to move after being satisfied that all blocking had been removed from the dolly

wheels. Figure 19 illustrates the wooden block used to block the rear tandem

of the right tandem dolly.

Figures 1 through 6 illustrate from various angles the position of the

reactor vessel after the incident.

Figure 7 show e reactor vessel resting on the two nozzles and illus-

trates the penetration m : nozzles into the ground. Figures 8, 9, and 10

show the outlet nozzle resting on the dolly wheel rim with tires and axle ex-

tending inside the nozzle bore. Figure 9 also shows the nozzle penetration

into the ground. Figure 11 shows a close-up view of the inlet nozzle illus-

trating the degree of penetration of the nozzle in'.o the ground. The extension

b)i
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O
of the impression of the nezzle into the ground as shown in the photograph is

evidence that the reactor vessel did roll beyond the resting position shown in

Figures 1 through 6.

Appendix 1 is a record of the official temperatures recorded by the

City of Two Rivers Water and Light Department from 8:00 A. hl. , Thursday,

February 20, 1969, to 8:00 A. hi. , hionday, Februa ry 24, 1969. These data

are included to provide information on the condition of the ground at the time

of the occurrence and further to provide information on the reactor vessel

temperature for possible brittle fracture considerations.

Figures 12 and 13 show the visible physical damage to the weld prepar-

ation of the inlet nozzle that penetrated the ground away from the dolly wheels.

Figures 14 and 15 illustrate the visi' ale physical damage to the outlet nozzle

; weld preparation caused by the rim of the dolly wheel. The internal bore of

the outlet nozzle suffered some damage from the dolly axle. This damage is

not visible in any of the photographs. The scar was initially judged to bc

about 0. 045 inch deep; but after preliminary grinding that removed the upset

area, it was re-evaluated and judged to be only about 0.005 inch deep. The

only other visible damage to the object was some distortion of the vessel

shipping skid; this can be seen in Figures 3, 4, 5, and 16.

Attached as Appendix II is a copy of a letter signed by hir. S. A.

Peterson, Westinghouse Electric Corporation, agreeing with hir. Hartley

Belding's summary of the reactor vessel incident. A copy of hir. Belding's

O
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summary, approved by Mr. W. A. Haemker, Secretary-Treasurer of

Belding Engineering Corporation, is also attached as part of Appendix II.

Appendix III contains notarized statements by hiessrs. John flotmes,

Marvin Braun, Denny Dunn, Phil Pionkowski, Leslie F. Krause, Robe rt

Krines, and Nyle Vincent, Belding Engineering Corporation employees en-

gaged in the activity at the time of the incident.
1

Appendix IV is a report dated htarch 3,1969, by Mr. R. Von Osinski,

iWestinghouse Electric Corporation, covering his observations during his visit

to the site February 23 to February 25, 1969.

I
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V. RIGHTING OF REACTOR VESSEL

A procedure for righting the reactor vessel was developed by Belding

Engineering Corporation prior to any attempt to move the object. The pro-

cedure, dated February 25, 1969, together with Drawings Nos. I and 2, is

attached as Appendix V.

Appendix VIis a report covering deviations from the procedure for

righting the reactor vessel.

Appendix VIIlists the reactor vessel wall temperatures recorded during

the righting of the object, March I to March 3,1969.

Figure 17 shows the crancs in position for the lift, and the reactor

vessel on the rig en route to the temporary storage site is shown in Figure 18

Figure 20 shows the temporary reactor vessel storage site.O
i

!
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| VI. POST-INCIDENT INSPECTION
J

} Appendix VIII is a report dated hiarch 18, 1969, by hir. J. D. Furry,

| The Babcock & Wilcox Company, covering a period o' time from hiarch 7,
f

1969, to Afarch 14, 1969. The report indicates that six diametrical checks
.;

were made on the inside bore of the two nozzles at the end of the 10-degree

taper and at 6 inches in from that point. The nozzle bores were found to be

within drawing tolerances, indicating that no distortion of the nozzle forgings

resulted from the incident. The values were compared with "as-built" dimen-

sions and found to be unchanged, including measurement of nozzle end to.

i

nozzle end.

Since the vessel was in the horizontal position, it was not possible to
! . .

J make angular displacement measurements because of the difficulty in estab-

lishing the theoretical centerline. Such measurements will be made when the4

vessel is set on the vessel supports. It is not anticipated that any changes.

; occurred, based on the other dimensional analyses which were made.
;

.

] Appendix IX is a nondestructive testing report prepared by hir.

| hi. W. Young, The Babcock & Wilcox Company. The report provides a de-

tailed inspection summary of specific areas of the reactor vessel that were

subjected to nondestructive examinations and the type of examinations con-

ducted. Table I of the report provides a list of the' applicable Babcock &

Wilcox Company specifications used'for the nondestructive examinations.

Appendix X includes all of the nondestructive examination procedures listed

,in . Table I of Appendix IX.

..
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3Q Appendix XI is the shop ultrasonic inspection report covering the ultra-

sonic examination of the reactor vessel and closure for the purpose of

establishing a map of recordable discontinuity indications. The map was used

for comparison after making the ultrasonic examination following the incident.

Appendix X11is a report dated hiarch 20, 1969, by hir. E. T. Ilughes.

Westinghouse Electric Corporation, covering the period of A: arch 8,1969,
,

to March 11, 1969. The report covers Mr. Ilughes' observations of nonde-

structive examinations carried out to March 11, 1969, and his conclusions

that the examinations were properly conducted and that no areas of concern

were disclosed.

Appendix XIII is a report dated March 16, 1969, by Mr. L. K. Isbill,

Westinghouse Electric Corporation, covering the period of March 11, 1969,

to March 13, 1969. The purpose of his visit was to observe additional non.g
U

destructive examinations. The report indicates that Mr. Isbill agreed with

The Babcock & Wilcox Company's interpretation of results of the examinations.

Appendix XIV is a letter dated April 10, 1969, by M r. J. R. Steele,

Westinghouse Electric Corporation, and a report and photographs furnished

by Mr. G. R. Forrer, The Babcock & Wilcox Company, demonstrating the

feasibility of performing magnetic particle examinations on painted surfaces.

Southwest Research Institute reviewed the results of the post-incident

inspection and concurred with the inspection procedure. It is significant that

the indications found in the post-incident inspection were identical in location

with those found in the shop mapping procedure. The slight difference in

| signal amplitude is believed to be insignificant.

1
l
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' - ' VII. REPAIR CONSIDERATIONS

A meeting was held at the Wisconsin hiichigan Power Company

Point Beach Nuclear Plant, Two Rivers, Wisconsin, on April 15,1%9, to

discuss proposed repair of the reactor vessel. Present at the meeting were

representatives from Wisconsin hiichigan Power Company, Westinghouse

Electric Corporation, The Babcock & Wilcox Company, Public Service

Commission of the State of Wisconsin, Boiler Division--Department of

Labor of the State of Wisconsin, and Southwest Research Institute. A repair

procedure was developed and accepted by the representatives at the meeting.

Southwest Research Institute's Trip Report summarizing the meeting is

attached as Appendix XV.
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V111. REACTOR VESSEL STRESS ANALYSIS

,

The Babcock & Wilcox Company prepared a stress and brittle fracture

analysis of the primary inlet nozzle and reactor vessel shell; this report is

attached as Appendix XVI. The results of the analysis produced a maximum

stress intensity of 6.18 ksi at a point on the shell designated "CU" and indi-

cates that this value is less than the 1. 5 Sm allowable stress intensity limit

of 40 ksi. It developed that the minimum crack size necessary for brittle

fracture crack propagation in the vessel was found to be 2 feet. The report

concluded that the reactor vessel was not stressed above allowable limits

by the impact, and a brittle fracture was not possible under this loading con-

dition.

The Babcock & Wilcox Company stress and brittle fracture analysis

was reviewed by a Southwest Research Institute representative. Fu rthe r,

an independent stress analysis was developed by Mr. Peter S. Westine,

Southwest Research Institute, and this report is attached as Appendix XVII.

This approach also shows low stresses and is believed to be a more rational

analysis of the dynamic loads which occurred during the incident,

n.
( )
u.s
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V IX. REPAIR

The repair of the reactor vessel was conducted by The liabcock &

Wilcox Company. A Babcock & Wilcox Company quality control representa-

tive made inspections during the time of the repair 2nd, in addition, the

repair operations and the nondestructive examinations were observed by

representatives from Westinghouse Electric Corporation, The Hartford

Steam Boiler Inspection and Insurance Company, and Southwest Research

Institut e.

Figure 21 illustrates the ultrasonic examination technique employed

for examination of the nozzle forgings. Figure 22 illustrates the outlet

nozzle during the weld buildup of the weld lip. Figure 23 illustrates the out-

let nozzle after completion of the weld buildup prior to the machining
A
O operation to facilitate the ultrasonic examination of the repaired area.

Figure 24 shows the liquid penetrant examination of the outlet nozzle weld

preparation after the final machining operation. Figures 25 and 26 illustrate

the machining operations of the inlet nozzle weld preparations.

Appendix XVIII is a report of the repair by Mr. E. R. Reinhart,

Southwest Research Inctitute. This report includes sketches; inspection

records and inspection slips; reports of electrode chemistry; welder qualifi-

cations; Manufacturer's Report of Welded Repairs signed by Mr. Gordot

Svendsen, Inspector for The Hartford Steam Boiler Inspection and Insuraec

Company; a report by Mr. J. S. Chaplan, Westinghouse Electric Corporation;

and references to The Babcock & Wilcox Company procedures and specifica-

tions.

,~
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The acceptance inspection of each individual item of the repair pro-

cedure by The Babcock & Wilcox Company is given on inspe ction tickets.

In addition, a summary report by hir. E. T. Hughes of Westinghouse

Electric Corporation is given in Appendix XIX. This report indicates

acceptance of the repair by Westinghouse Atomic Power Divisions. A lette r

from Westinghouse Electric Corporation dated June 9,1969, acknowledging

acceptance of the reactor vessel repair is attached as Appendix XX.

Southwest Research Institute also witnessed all repair procedures

and inspections and concurs that they meet the contractual requirements.

The Babcock & Wilcox Company final report covering the repair of

the reactor vessel is attached as Appendix XXI. Also included in this Appen-

dix (page XXI-17) is a letter to Westinghouse Electric Corporation from

D. E. Kinsala, The Babcock & Wilcox Company, dated July 23, 1969, stating

that the Hartford Steam Botler Inspection and Insurance Company representa-

tive is in full concurrence with the repair procedures and that the "N" stamp

on the vessel is still valid.

,,
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X. SUMMARY AND CONCLUSIONS

It is concluded that the reactor vessel for Point Beach Unit I did not

suffer permanent damage as the result of the occurrence and that the areas

of the inlet and outlet nozzles damaged by the incident have been properly

repaired to permit safe operation of the reactor vessel.

Visual inspections, nondestructive examinations, data, and reports

indicate that the damage as a result of the reactor vessel incident on

February 22, 1969, was limited to nozzle end weld preparations on one in-

let nozzle and on one outlet nozzle, superficial scoring of the overlay of the

bore of the outlet nozzle, and insignificant distortion of the vessel shipping

skid. Dimensional checks indicated that the vessel nozzles were within the

drawing tolerances, indicating that they did not yield as a result of the
i>

b occurrence.

The righting procedure for replacing the reactor vessel on the rig

and moving it to the temporary storage area was accepted. The righting cf

the reactor vessel and the move to the storage area were without incident.

The temporary storage structure was constructed for protection trom~

the elements to facilitate conducting the nondestructive examinations and

the repairs. The structure was considered adequate and is illustrated in

Figure 20.

Procedures for nondestructive examinations prior to the repair, dur-

ing the repair, and after the repair were accepted. No discontinuities of

concern were observed from the nondestructive examinations performed.

(~)sL
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Radiography will be performed on the repaired area after the inlet and outlets

piping is attiched. Further, the repair will be subjected to a hydrostatic

test at the time of the system test.'

Welded repairs to the damaged inlet and outlet nozzle weld end prepar-

ations and to the scored nozzle overlay were carried out in accordance with

the approved procedures and are considered acceptable.

The 13abcock & Wilcox Company stress and brittle fracture analysis

of the primary inlet nozzle and vessel shell indicates that the maximum stress

intensity is 6.18 ksi at a point on the shell and that this value is less than the

1. 5 Sm allowable stress intensity limit of 40 ksi. The minimum crack size

necessary for brittle fracture crack propagation in the vessel was calculated

to be two feet. The report concludes that the vessel was not stressed above>

the allowable limits by the impact, and a brittle fracture was not possible

under the loading conditions. The Southwest Research Institute analysis con-

curs that stresses away from the nozzle tip were not above yield, although

the calculation method is not in full agreement with The Babcock & Wilcox

Company analysis and offers another approach to the problem.

/
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City of Two Rivers, Water & J,ight Dept. (Officie.1 for City of T.l!.)

Temperatures - 48 hours before 8:00 A.M. Sat. Feb. 22 *

18 (Low for period)Thurs2/20 8:00 A.M. -

12 !!oon 30-

4:00 P.M. 33'-

8:00 P.M. - 28

12 Midnight - 31

Fri2/21 4:00 A.M. 31-

8:00 A.M. - 31

12 !!oon 33-

4:00 P.fl. 34-

8:00 P.M. - 34

12 Midnight 34

Sat. 2/2.2 4:00 /..M. - ~ 33

8:00 A.li. - 34 *

12 !!oon - 35

4:00 P.M. - 35

8:00 P.M. - 35

12 Midnight- 33

Sun.2/2.3 4:00 A.M. - 33

8:00 A.M. - 32

12 !! con 35-

36 (!!ich for jeriod)4:00 P.M. -

8:00 P.H. - 33

]? I'i<! ticht- 33

Mon.2/24 4:O') A .f' . - 32

8:03 f..". - 33

. - -. _
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2-23-69 REACTOR VESSEL TRANSPORTATION INCIDENT. II-2

I
'

DATE,: February 22, 1969 -

.

TINE: 8:15 A.M. *.-
*

.
,,

ACCIDENT: Reector,whichhadbeenparkedovernightnearthehouthGate
of the Project, was being'mcVed toward designated storage spot when it
rolled off,its dollies and came to rest on its side. f.

*

II *
. ., .

DETA1_TyS : - -
.. .

The Melding Enigineering Co. crew on the job ucre as follows: ~
~

./Qi1WUh}kh
*

'

b'

Superintendent John IIolmes / '
,

ffD103 %Foreman Niles,Vinson ; >

Tractor Driver C. Deutsch DECMfL C0fT. -
Tractor Driver C. Deutsch, Jr.

. ,..

@o Toimu.mx. yw
v. AThrec (3) Ironworker Journeymon

Wo (2) Operating. Engineers | ,
' g //y g )%

. -

The men, with the exception c5f 'C. 'Deutsch, Jr. , reported for uork '
at the job site at 8:00 A.M. Deutsch, Jr. had been detailed to star.t
at Kewaunce in order to drive a truckload of blocks to the site from
Eciding's yard there.*

.

Mr. Holmes, being anxious to commence moving, directed that the
men remove the blocks from between the wheels of the dollies which
had been placed there at the conclusion of the moving the previous ' day.
Since one tractor driver, Deutsch, Jr. , had not yet arrived, Mr. lioimas
c1ceted to operate one of the tractors during the rocking back and forth
required to help free the blocks. In this operation both tractors were*
employed. After several minutes of this process, the Ironworker foreman,
Mr. Vinson, gave a signal to move foreward. There is some confusion at
thin point an.to thc. intent of the signal. Both tractor drivers (Italmes

'

and Deutsch, Sr.) understood it to mean "All OK, Move Out." Mr. Vinson
says he only wanted to move a foot. At enf rate, they started to " Move
Out." However, there sti11' remained one block in. front of the left
front dual of the front dolly of the rear tandem 'of the right tandem
" Quad" Dolly. (Sec Photo #V10, V1 and V2) .* Since neither driver unde'r-
stood or were signaled otherwise, they continued foreward. The block
was pushed along by the dual whccis, digging into the ground more cs-it
went. This caused the dolly to turn inward, toward the center of tha:
load. As it did so, the tongue slide, which was attached to the rear of
the next forward dolly began to slide out of the connecting tongue-
(Sec Photo V30)t* Whether the slide came all the way out prior to the
unloading is unknoua, but the turning inward of this dolly caused the

. bolster uhich rested upon it to roll outward, thus dropping the Quad
'

Bolster, Cross Beno and the Reactor. The distance of the drop, being
'

approximately 33 inches", was more than enough to cause the C.G. of .the
*

Reactor. to pass beyond cent"cr of support. The subge thus resulted in

_ , . . _
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Details, '(continued) 2-23-69 7' s:. I
- . < ... .

:- - 1 - '

,II-3.,

the Reactor to slowly, almost gently ro11 over on'its side. ItO erecered te rett ebout too eed then seet1e beck, cemies te rese. .-
,

at about 90 from its, upright position., .

, , -
, ,

. .. .

,

~ '

'111 . .

''
-

.
,

.

CAUSES:
~

.

-
,

,

,,,

.~ ->.. ,.
1. Immediate Cause - The Block. -

.

.*'
.. . .

2. ' Lack of attention 'by the Ironworker Foreman. '.e

'

3. Superintendent was on a tractor instead of'
1 directing the job. '

.

' '
.

. I| , ,

4. ' There should have been at least another experienced -

".. Do11y" man on the job.
.

,

>.

.
.

..
- IV -

,

- ..

-CONC 5USION: -
~

. s

'

.l.n '

I slial.1 recommend that hencefort t no moving of equipment or -

machines be performed wit.h 1 css than two (2) experienced supervisors
or foremen, none of whom shall do anything but supervise the work.O -

.

.

F

' ~

Q[y 9ph'
'

*

;'

. . _. .;.

'
liartief Be% ding.

- - '
-

.,

/c.
.

. .- y
..

. i -
.

,
_

; ]g |,/
-

12u.
~

.-eg
*

e

Approved by
.W. A. IIacmher

'
-

.
' Sec.-Treas.

' ~

Belding F.ngineering Corp.
*

.
''l

See Figures 19,1, and 2, pages 36,18, and 19.*

** See Figure 10, page 27.
: . .

.
APli

'

gf.)~&5).55.y,~.
-

. '.
D'Lp

- .. -

,.

-

v y
FEB 271959 1.

Jki
*

u .r,

|
t

_ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - __-___ -_ _ __--___ -
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+
' Westinghouse Electric Corporation Fnpncain; Coo:Jharion' s./ ,

,

'

y - 731 N. Jackson Street System Chcck. t a.,J Startups. ; . -
-

w,:,2ncy s::y;te 'l.

. -". . . Milwaukee, Uisconsin Instariation ij
Fie!J EtoJificatioas
Field P.alancing arJ Alignm:ct-

-
.

' - February 23,, 1969 .rieta P.cpairs

. .

. . riciJ Tests .
- ' ' # , ,

hiaintenance Insp:ction
- . -

$WhentraCtIng..i

'i
- -

. b. Turnley Projects
-

t .\ s
- /~ -

-
_

.
.

,.. .
.

. . . . . .-.:. . .
.. .

.' '~ . .

- Mr. L. C. McKillip
,

.

.fMg'.QpD .
y,

.

Project Superintcindent-

.

f.Y dBechtel Corporation :' *-

'l .$' '

IfbleggP. O.' Box 222
$.UEC!llclcgffp!

s

(jiTwo Rive'rs, Wisconsin 54241 '

i. .

IU)1.lyzg5 ms %k4 ~~".

Subject: Reactor Vessel Transportation Inc'ident Q~
.

9, 4
Q:.

G (.)&
,

' '

Dear Mr. McNillip: / ;

On behalf of the Electric Service Diyision, we have examined *

Mr. Harticy Belding's " Point Beach P,cactor Vessel Transporta- '

.

tion Incident." We agree therewith. .
*

Qf fb27 -
.

'

-

i.
,

'
--

."s S. A'. Peterson
' ''

.

JWestinghouse Electric Service Division
, ,- , . . , ,

. .. .
, ,

.

.

'
.

mb . .

*

. .

. ~ .

: *

: . ,

.
.

.

.
-

- -

.. ..
.. . .

.. .

. .
...

.

~ '

Q@ #0 |
-

bbb$ [h
l

L. - -

FEB 271969 j-
. -

-

- m A.
'

O.
--

'
- -

P0|NT. BEACH SITE
.-

- -

.
.

=u. m n v. ., _, ..
-

. . . .. ,.. . . .

--
. .
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!

John Holnec In.2 !

|

My name'.ic John Eolcec. I am a Belding Superintencent _in charge

of off Icading of rail shipracnt for the materiale for Point Besch.

I was acsigned by my company to teke cht rCe of moving the rcacter

to Point Beach. This we did on Friday Feb. 21. The lond v;ac parked

for overnight. The front tank pul)er was unhooked to open Schucter's

driveway. I issued the order to place a block acrocc the beck wheels.

I did. not order any other olocking to be plcced octricen ncecle; ho i-

ever, I did knon core.c other v. heel blocking hcd been ut.ed. On Enturdey

morning we loaded out a truck at Kewnunec v.ith blocking and n.eterie.lc

thot would oe needed at Point Beach. he d rove to Point Deach in cer:

and trucks. I cabhed the lead tsuk retriever into pull ponit ion.

The bucking poles v;cre connected under my superviElon ucing the Cherry

Picker. Chuck Deutsch wac driving the cecond retriever. I told tl.e

boys to remove the clocking tttt had ocen placed betrecn the : hec 1c.

I was in the ler.d retricver. I leaned out and acked if t, hey cre

rendy to go. I got the signal to rock it. This is done to rea.ove

blocking. T' hen the iron worker forran, hyle Vincent, gave tre nn all

go signal. I cra cure he noved hic arc in the air and indicated a ful)
forn9rd motion. There is no doubt in my mind but that it vene a al)

.

clear full go signEl. 7|atching the loid and tcc move I hr-d eccigned

an iron worker foren.an and three journey c.en. Alco, an opcIntir.g

engineer, Earvin. Braun, who at the time viec unantigncd while 'iiaiting

for his winch truck to arrive, witnesced the work and the incidcnt.

Alac Roocrt Zrinec, n chcrry picicr oper.''M .

,s t Page 1 of 2e

t g/ r*~~'c v_M. e.
.l..

)
r W. Sr.UE OF MsSOI:sm)v.

' f ; A T ,N
- ~

L- - ~ \ g,Ayo -
'

12:;raunac. Co.pd.y )
.

. -

g {[,Q 11
SuhSCrilC i Umi fLIOra .to h 70972 '/fg 0

tyc 3ra eu p.e ns.

e_omT. etAcH stTE L .g fj,/ . , , , y , 3,gy, .j p
-

(m) N w.S. ion bwna- ::ny a915
.

\

1

i

|
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III-3
,

O
We moved aheed. I wec driving and looking back and I cctioned

,

i Charlie, in the second retriever, to n.ove over further to the miodle

of the road. I think we n.oved about ten or fifteen feet. Then I
,

saw the lead start to roll. I poped in 'the clutch and atoped. The

roll was sicw. Le were shocked. T1.is wen not expected.

-de--,

! Johii HNn.ca
,

:

ST1.TE OF TilS00:;SII;)
) cc

Kcwcunce County )
,

Subecribed and sworn to befor me

o thic 3 day of, ,</'1969
,

/( < r /[. 7,'/ ,1 . . ,;7'/h.
;

hotery Ppulic
:1

i ky con.micsion expiceo Fay ,24,1970

i

I
'

.

5

'
i

ig h'~ o r ~~ * *

,{rf WEhih . .-O
' JJL inn 1118eg) |l

l~

-u
POINT BEACH SITE .

,

!

r

i
|

. . -. -. . . - . . - , . -. - ,. , . . . - -,
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Marvin Braun March 2, 1969

I was working as an operator for Belding on Feb. 22. Ky

winch truck had not yet arrived. I was interested in being

useful. I heard someone cay, "'lle must get this block out."

I saw the block betacon the wheelc on the right cido, but I

am not exactly sure which. One man was under the load trying

to remove the block. It was stuck. I kicked on it, but it won

tight against the tiro. The si-st nal man was about opposite me on
the lef t side of the load. I could cce him plainly. The load had

been rocked a tiac or two. Ylhon they couldn't get the block out,

the man who had been under the loca crawled out. I then cat / the

signal man wave his arm in a circular motion and point forward.

The ficct tire to hit the block loosened it. I was fo]]owing

along cide the block and several timcc I reached down and tried

to pull it ou t of the way. I couldn 't cet it out. I think the

block jammed croacuays under the whccln. The block rattled

around under the carriat;c and souchow janunod some of the whccle.

Thio, I am curo, turned tne back wheels so that they tried to

go under the loud inctend of in a straight line. Then I run out

of the way. I believe the block that had rolled around under

'the whccle janmed and turne~d the wheels under the load. That *

twisted the frame around and out of balance.

fg.,,. k hZt.u ,
Marvin Braun

STATE OF 7ilSCONSIN

Manitowoc County )

Subscribed and cuorn to before me

thic 2nd day of March 1969 t ].; . ,g

: .!. . t. 'i ) ., . . i;fgy. .. . .y. . . .g
? rr

. ;d, , . , .

huth Maigatter, nothr/ Pubhc q

MAR 111969]jEy commission expiroc May 24, 1970. ,

!J C
P_OINT. BEACH SITE

!

O .
-

|

!
i

,. , , , _ . , , , . . . . , . - . . - ~ . _ . - . . - , . - . . . . , , c_ ., ,, ,- , ~ ,
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Denryr Dunn March 1, 1969

I I'm Denny Dunn. I'm an' iron worker for Belding. I 3ut a block behind the back

wheels on Friday night. Phil put, a block behind the fourth or fifth wheels fr >m the

back. It un mudcht.

I took away the back block Saturday morning. The front block wouldn't badge,

because it was frozen into the grour.d. Phil had been urgier the lo d trying to get it

loose. I think the load was backed up once, but I'm not sure. The signal was given
I

by Nyles to| move foreward 8 or 10 inches in orsfer to remove the block. On the go

signal at least one whecl went over the block. This broke the block loose from the

ground. Jt rolled in front of the fourth or fif th whccl. We signxiled to stop. Ii

think the block moved crose ways. The bloch never got back of the last three wheels.

I had been on the right rear side but 1,va at the rer.r left at the time of the

incident. I think the block caused the incident, but I'm not an engineer so I c tn't
.

say for certain. } / - ('|''
' Q' L .f* s :,, ,: | ii. ! VrL . ..

.

Dennyj Dunn

STATE OF WISC0hSIN)
) ss

Kewaunee County ) ,

Subscribed and sworn to before me

this 1st day of March 1%9.

., f n;s ..:
in % : a.1t/(,

Ruth Malgatter, Notary Public

My co.u ission expires thy 24, 1970.

u . . . -

;;:. -:-. ,- ~..,
.

,
, ( L,, .;; ' %; ,'
i i1

MAR 111%9 iju -- aL
P.OINT. BEACH SITE

,

,
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Phil Pionkowski M rch 1, 1969

O I am Phil Pionkowski. I work for Dolding as an iron worker. On Friday we

moved to within a couple hundred feet of the plant. Everything was perfect. To

make it safe another en and I blocked the wheels. The ground was soft,. On

Saturday morning we met at the Belding Yard. John llotmers was there. We drose

to Point Beach in different cars and tracks. One block about 6 x 6 x 4 was

stuck in ,the ground during the nirht and we couldn't get, it loose. The block

was cross w'ays. I do not, re:ccr.ber exactly which whccle it was betuccn, but it

was near the rear on the right side. I tried to remove the block, bus it ua:

frozen or stuck in the g?ound. Denny Dunn went to rot a birger block to une as

a ram to bust it loose. Maybe Ny]e didn't know or didn't wait. I think Nyle ar;l

the drivers got their signals mixed up and the drivces went to far. The bl >ck

jacknifed so that one tire was on top of the block As the truck drivers moved

foreward the block dug int.o the ground snd twisted the dollies. I think thin

caused the incident. There were four or five of us around the mMine plus the

'

drivers. We yelled to the drivers to stop. By the time they stopped the load

j slightly rolled to the right and then sce red it straightened itscif out, ^1:nost
i

stayed put, but then moved to the right again and kind of rolled off. At the tirae of the

incident, I was standing and watching the rear right sido, but when It sterted to

tip 1 got out of the way, m 4
m i /. -

b./ ; "(,
l ~ A/)

t u: j/ 7 /-2, k ? ~ ', ,,,;, ,

f
"

/PhilPionkowski $''

STATE OP k'ISCO:?SIH)
) S3

Ktwaunee County ) 3,

7g"g''' ~ ~ ~ ~ ~ ~" ~" Subscribed and sworn to before me

this let day of March 1969. /Mj} } y T

l' '. i | fii POWT EE.ACH SWEr,,1 *

Ruth Maigatter, !!ot.ary Pubile

My comit eion expire. !!ay 24, 1970.



March 1, 1969

O
Les Krause

am Les Krause. I am working under a permit as an iron worker. I was with

the move from Eewaunee to Point Beach on Friday. I did not see the load blockcd'

on Friday because while other workmen were daird it I drove a truck with Jacking

rigs and other materials t o the Belding yard. I arrived on the Belding yard in
f

Kcwaunce about 7 o' clock Saturday mornina. L'e losded some material to haul to

Point Beach. I rode to the job with Nyle Vincent. John ilolmes had been at the

Belding ya d before 7 o' clock, but we got to Point Beach a little bit ahe nd of

him. We waited for John to arri'ae before any work started. When I got to the job one ta

retriever was still hooked to the losd as it h3d been Icft the night before. The firnt

thing we did was back the second tank retriever and hook it ahead of the ot her. John

Holmes had psrked his pick-up truck next to the lottd . John asked for romeonc to move

it and I did so. While I was moving the pick-up I noticed through the rear mirror the

reactor slowly rolled to the ground. So far as I know, the tank retric<cen or lend

were not moving forward or backwaid at that psrticalar time. After narking.the track I
|w: //

walked to the incident, but I do not know what caused the reactor to unload;'s),,
f/ '

ab'// t'' y*
1r'Lr rd A.>5,i _, /: 1 -

v

leslie F. Erause ,

j )$'N*..'' ( y.

STATE OF WISCONGIN)
) ss

*

Kewannee County )
s: Y.

Subscribed and sworn to before mo $p,.% Apg.

this 1st day of March 1969. I
MA11 ; y 1969 -

, a.
.

Ruth Main t r, Kotar, t li I BEACH
'

SITE

My comission exnires May 24, 1970.

O '

G .
.

6
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Robert Krines

I an Robert Krines and I have bacn wor'cing for Dolding Engineetin ,

for about six or coven r:ont.h3 as n cr me operator. I run the cherr/

picker, so I left the job as ry vork uas finished lY3deg', r.o I did net see

the blockin3 On Saturde norn.ing arter six or acven r:cn had arrived 1

operated the cNerry pickcr to pick up the pole, thich was used to couplo the

tuo tank retrievers together. I then drove the chorry piel.nr touard the plant,

but I did not knou cf any problom. I did not sun tho inciclout creept uhen I

looked bach I obacrved the re-ictor prett.y :nttch on the netrnil.

r2 /.. 4 !~ //t , o. ,. 3 -/-
nou?n GIne

-

n
( )
'L.)

STATE OF WISC0i:STi!)
) c3

Ke raunee Count;.- )

S:tbacribcd onel :n:orn to before to

I 1969.thia _ day of ....<f t.

i
.

/Q i !: . !r , . , tQ 4f*
1;otary htblic ;,'

.

K' q . ,% ndL)
{idy;JLfif]/;3,f) }

''

It> comiccion cxpires l'ay 2h,1970. p
, .

MAR 111959 '\,
~~

POWT BEACH SITE

,m

x/ ,
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Nyle Vincent, - Foreman March 1, 1969'

I am foreman on the job. I work for Belding. On Friday night, we useds
,

blocks to secure the load at various places betwc<.n the vheels. On Saturday

morning we wanted to remove all blocking, but ono 6 x 6 x 4 coaldn't be moved.

I signaled the driver to back up. Ho did about a foot. The block remained tight,

|in the ground. I then gave the driver a signal to move forward. I wanted him to

go a foot or two. Apparently the driver tha2ght the sirnal was a clear go because

he moved out. This did not, free the block and the block caused the dollies to twist

and unbslance the load. We yelled for the drivers to stop. Daring this time the

block was drarged and digging into the carth. The drivers did stop. The lord did

not immeciately tip, but, sort of wavered and cased in a r. low roll to the pro 2nd.

The vchicle was moving slowly at the time of, the roll. There were about, six men

including the drivers working on the move. I was on the Icft side of the losd near
s,|

O the middle. ] , ' /

b
. ,/ ;?!/ Q^
'{ ( / .'G ''i'

,,.

Y Nyle Vincent
,s

STATE OF WISCO; GIN)
) sc

Kewaunee County )

Subscribed and svorn to befora me

this 1st day of March 1969.

. APD
h ^ '' |I/, ,- a j: , '

.ff/ g c @ w-D'9|,.;
,

Ruth llaigat,ter, Notary Public gyw. ~.-

7 1 $69 .hy cor.raission expires lhy 24, 1970.

'

g BEA@

0
.

.

- ___ _________.______m.,_._._______m-____-_____.___._____m_m-__--_ _ _ _ _ _ _m__-_m___.a
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APPENDIX IV

REPORT BY R. VON OSINSKI,
WESTINGHOUSE ELECTRIC CORPORATION,

DATED hiARCH 3,1969

.

Table of Contents

Page

I. Trip Report, R. Von Osinski, dated March 3,1969,
covering trip to Point Beach Nuclear Plant
February 23 through February 25, 1969 IV-2

O
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(_ !ete ons entsenT
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-

R. Tedeschi (2-24) Q
~~~f UnTyht (T-74 ~~ See Attached See Attached Meeting

~

<s

T. heel (2-74 Meeting Roster Roster %

T.- ~V. on~Difn_s.T.1._-(_2-24 6 ! (for 2-24, and 2 25)
-

(for 2-24 and 2_-25T- - - g-
__ _ _ . .

sui.se -
,

r

Attached is a description of ity visit to the site to ' review with site
r

perso:.r.el, Babcod 6 Wilcox, and others the damage to the Reactor Vessel
when it was upset off the transpor-ing vehicle. In kddition B6W and I re-
vie.ed and .*pproved with coraents the Belding procedare for uprighting the
vessel and transp<,rting it to the storago' area at the site, to assure no
further d.unage to the vessel would occurc

~

Pre!w.inary discussions were also held with B6W personnel (J . C . Qu i nn ,
T. A. Anderson) tra lay groundwork for non-destructive examination, engineering
justifi:ation, and the subseqtient report to be prepared by B6W in order to con-
tir.uc their warranty of the vessel.

,

For additional comer.ts see the trip report prepared by Mr. Tedeschicand
Mr. Haight dated 2-25-69.

,

~ ),,
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TRIP REPORT
~

- POINT BEACH NIX'I. EAR PLANT

C) yTWO RIVERS. WISCONSIN
klARCH 3, 1969>

_

%

'

~ 2-23-69 f
'

' I arrived in Green hay Sunday evening and met with Messrs. Haight,
. Tedescht and Noel to discuss the general procedures to be followed
the following day, it was agreed that B5W must he the primary approval
party and should be asked to do whatever they felt necessary to continue
their vessel warranty. ,

,

,

-24-692

- We Q{ and B&W) arrived at the site- Monday morning and viewed the vessel
in its upset position. The vesse., skad and transporters had all been
.left untouched but additional woodon cribbing was added to stabilize

' the vessel. The writer has a complete set of photographs available for
damage assessment to interested parties. The vessel was laying on its
side on the zero axis' resting on the outlet nozzle and the rear portion
oftheshigpingskid. The reactor had rolled off the dolly's approxi-
mately 120 and returned to the 90* position where it stabilized. The
temperature plots 48 hours prior to the incident were obtained and are in
B4W's possession.

The exact exter.t of damage will be assessed when the vessel is righted
but it is the writers and B&W's opinion all damage can be repaired at.-

the site. A review of the photographs show weld prep damage and possible
~ internal (clad) damage to the outlet nozzle. 84W will have an inspector() ~ on hand when the righting is accomplished to mark the visible areas of
distress on the vessel for further non-destructive examination.

,

2The~5oll in the impact area is a combination of sand and gravel and the
extent of soil freeze during roll-off was difficult to ascertain even
though the temperature was above freezing. It landed to the east side
of the roadbed where the soil was not fully compacted.

The outlet nozzle was buried several inches in the soil and was partis 11y
resting on the damaged dollies as can be seen from the photographs. The-

shipping skid seems to have deformed slightly but this may be caused by
its resting on the ground on the upending ski. The damage to the skid
seems minor. The skid has rotated around the vessel approximately six
inches. The protective cover around the bottom instrument nozzles is
intact. The monitoring tubes and the safety injection nozzles seem
undamaged. <

4
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Following the viewing of the vessel se returned to the W offices and

,
hold a short eveting with B6K (Austin Fragoman, J. C. Quinn, T. A.'

Anderson of B6W and R. Tedeschi, G. Itaight and R. Von Osinskt of W).y

It was agreed in this meeting that BGW would proceed with all they
deemed necessary in order to continue their warranty of the vessel.
B6W was most co-operative and agreed to do all they could including
NDT, and technical justifications. A purchase order will be issued by

g PWRSD Purchasing to B6W for this work.

Following this meeting, a meeting of all interested parties was held in
the site conference room (see list attached). It was agreed that Belding
would prepare an uprighting procedure which B6W (Quinn and Andersen) and
Westinghouse (R. Von Osinski) would review and approve'before the work;

proceeded.

We were handed this procedure in the afternoon and the three of us re-
viewed it in detail that evening in the motel. In addition B&W and I
discussed the extents of NDT examinations and technical justifications

j we felt might be required to properly document this incident. This
of course can not be finalized until the complete damage has been
assayed.'. ,

2-25-69

At 9:00 a.m. we three met again with interested parties (see attached
list) and reviewed in detail our coe.ments, and the comments of others
(including Mr. Reed of WMPC) and reached agreements of the proposed
righting procedure assuring that the vessel would not be further damaged.

,

p) The changes to the procedure were incorporated into meeting minutoss_
which were signed by B5W personnel, site personnel, and the writer.
The revised procedure and drawings were to be hand carried to Penn Center
as soon as available (I how have this procedure). --

4
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Lo
Point Penh Site Mocting Feb.' 21., 1969 10:30 A.M.
Reactor Vest.cl Tr,ansportation Incident

Name Compargt location

R. O. Schafer, 'Jr. General Adj. Bureau Miluai.+,oo , \.'is .
D. M. Kralm General Adj. Bureau Sheboycan, Uts.
L. C. Mer.illip Bochtel Pt. Deach Sita:
A. F. Stevenacn Bochtel Pt. Beach Site
Tony Karprini;ur Wir.consin Michigan Power Co. PMP Site
Glor.n A. Reed a a " PBNP Sito

Wet, tin 6 ouse Electric Servico Minneapolis, Minn.C. C. Doorric h
T. C.!!oel y Pittsburdh
Geo. U. Haicht E Pittsburch
A. T. Fracomon Dr.bcock & Wilcox Barberton, Ohio

'

R. Von Osinski y Pittsburgh
R. O. Tedeschi E Pittsburgh
L. J. Bell E Pt. Beach Site
J. C. Quinn Babcock & Wilecx Barberton, Ohio
T. A. Anderson Babcock & Wilecx Barberton, Ohio
Jack D. Lamphies BeldingEncincering(Insurance) Chicago
H. D. Hickman W Point Beach Sito,

J. V. McKeovn E Point Beach Site
'

John Carlstedt V P., Belding Engineerinc W. Chicago
% lin. Haemker Sect.,,,.Belding Engineering W. Chicago.

Stan Pcterson, part tim H Electric Service Milwaukee

_ - - --- -- -- - - - --- --
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REACTOR V43SEL TRANSIUiCATION INCIiENT 2-2$-69
O 9:00 A.M.

!

FJin, gNPANY 7JTJ11

H.D. Hickman E laid Engineer

T. A. Anderson B &W Nuclear Field Service Engineer

R. Von Osinski E Sr. Eng. Reactor Vcesclo-Plant App. D.
*

Tony Karpfinger WMP Co. Resident Engineer

L. J. Ecll E NPS Mech. Comp. Engineer Point Beach

L. C. McKillip Bechtel Project Supt.

R. J. Raymond E Cons. Engineer,

S. A. Peterson E Supervisor, Elec. Serv. Division

Hartley Deldirc Bolding Engineerin6

John Carlstedt Bolding Eng. V. P.

Will Hacre.ker Belding Eng. S. T.

C. C. Doerrie E Elec. Service Mgr., Minneapolis

F. Siddcas Bechtel

J. C. Quinn B&W Q. C. Manager

Glenn A. Reed hMP Co. General Supt.

J. V. McKeown E Manager, Field Operations Pt. Beach

O -
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APPENDIX V

PROCEDURE FOR RIGl{ TING OF REACTOR VESSEL,
BELDING ENGINEERING CORPORATION,

DATED FEBRUARY 25, 1969

Table of Contents

Page

I. " Point Beach Plant No. 1 Reactor Vessel, Procedure
for Righting of Reactor Vessel and Moving to Storage Site,"
Revision Nc.1, February 25, 1969, Belding Engineering
Corporation V-2

II. Belding Engineering Corporation drawing, " Crane &
Rigging Testing & Application for Recrection of Reactor
Vessel," 2/25/69 (Copy prepared by SwRI - 2 pages) V-6

III. Belding Engineering Corporation drawing, " Procedure for
Righting Reactor Vessel, Point Beach Plant No. 1, "
2/26/69 (Copy prepared by SwRI - 4 pages) V-8
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R3 vision No. 1 N '/'9

V-Z
POINT DEACil Pl. ANT NO. 1.

- RFACTOR VdSSEl.
.

PROCEDURE FOR RICllTING OF Hl: ACTOR VCSSEl. AND
HOVING TO STORAGE SITC

DETAILED PROCEDURE W11.1. FOLIAW TildSE CATEGORIES:

A. Cautions in Handling.

B. Pe rs onnel .

|C. Testing of Lifting Apparatus. ]

D. Removing of Shipping Skid.

E. Placement of Temporary Protective Nipple Cover.

F. Setting of Wood Runways.
1

G. Rolling to Original Position with Respect to Skipping Cent er Linc . |

H. Inching to Center of Road.

I. Resetting on Shipping Skid located on Dollies.

| J. Moving to Storage Site.
1

.

DETAILED RE-RIGilTING PROCEntmE OF REACTOR VESSEL.

( TRANSPORTATTON INCIDi:NT
_ _,_

l

f CAUTION:

(a) Striking or bumping vessel with hard objects will not be
permitted.

(b) Welding nres or hot metal sparks or blow:. s.h.ill be avoided
and vessel shalI be covered with asheries blank.ts wh iev.r
this work is necessarily pectormed.

(c) Nozzles at bottom of. unit shall be shi( 1 dei Inon any 1 sp.

or distortions.

(d) No handling or movement of the reactor vet:sel >. ball t ake
place unless the renetor ve:,r:eI t ce;.c ut ure 1:. i epm 1 to
or greater than 30" F. Tid - precautlou i t; applicab:. notii
the.renctar vessel is reinstalled on its o r i p,i na l skid after*

uprighting.

_ . - - - - _ - - -
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OV
(e) Softening material shall be used between cables and vessel and

between shipping skid and vessel so that at no time is there a
metal to metal contact.

(f) All prudent precautran shall be taken to prevent damage to all
vessel nozzles during rigging operation, and no use shall be

made of any nozzle for any purpose.

(g) During rigging operation, minor deviation can be made at the
scene. Any deviation that changes the intent of this requires
suspending of operations in a safe configuration and then a
techn ical review before proceeding.

PERSONNEL

1- Belding Engineer

2- BeIding Superintendents

1- Electric Service Division Engineer

1- B&W representative to mark questionable areas during operations
for future quality assurance evaluations.

' Ironworkers and Operators as required.

1. . TESTING OF LIFTING APPARATUS

Both the cranes to be used and cables to be used will be tested
in the same configuration to be applied in lifting the reactor vessel.
Test will use concrete test block assemblies and will stress all

elements to 110% of the values to be sustained during the heaviest
lift in this procedure.

|

2. THE CRANES TO BE USED ARE:
'

1- Manitowoc 3900 W

l - Manitowoc 4000

For load ratings see attached sketch

1- 40 ton crane will be used for removal of shipping skids -
No test will be required on this cranc.

bo

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ -
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O
3. LIFTING CABLES WILL DE:

1 -3/4" Cables Type TWRC

Rated at 306,000# Avg. Ult.

4. Crancs will be positioned at each end of vessel no as to permit
the cables to be placed around the vessel in a closed basket type
hitch and positioned with respect to center of gravity as shown
on accompanying dravbgs. The required calculations are also
shown on the attached arawings.

5. Damage, blocking and wooden beams shall be at hand prior to any
raising so that immediately upon raising of the vessel, crews
can place proper supports beneath.

6. A third crane of 40 ton capacity will be used, attached to the
rolled-up portion of the skid with slings in such a manner so as
to permit removal of the instrument protection cover without
damaging the nipples. This shall be done after enough weight has
been taken up by the main cranes to relieve any twist or other
stress caused by the present position of the vessel. Whip lines
from main cranes will be attached to shipping skid to prevent any
turning movement of skid. A temporary protective shield, covering
the nozzles, shall be installed immediately on removal of the

Ow rolled-up portion of skid.

7. At this time it veill be necessary to make an on-the-spot determina-
tion as to whether further raising is necessary to facilitate

removal cf the main beams and associated tie down cables. In
# either event, this shall be done so as to make the vessel completely

naked.

8. Damaged dollies and gear trapped beneath skid and vessel will be
removed as freed and retained for Westinghouse & B&W review.

9. The vessel will be raised some distance further to permit the
installation of two wooden cribbage runways which will serve as
a soft runway upon which to position and subsequently roll the
vessel to its original upright position. This being done, thev
vessel will be lowered on to its said runways.

9(A) Prior to rolling, the affected hot and cold leg nozzles will
be cleaned of dirt with demineralized water or acetone. Temporary

covers to be installed.

10. Basket hitches used in raising will be removed and a rolling
hitch will be made by three dead wraps of cable around vessel.

.

--
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,

v and clamped. An 18" wide piece of belting between cable and
vessel will be used as softening.

The vessel can now be rotated 90' to original center line position.

The vessel will travel approximately 9-1/2 feet towards crown of
road during this operation.

10(A) To travel the remaining distance the cranes will be repositioned
closer to the vessel: they will hoist -up about a foot, then
boom down, moving the vessel to crown of road on the runways.
This can be repetitive with cranes crawling as close to the vessel
as necessary. Blocking will follow each repetitive move.

During this period the original shipping skid will have been
positioned on the dolly system consisting of 64 wheels, and
located on the level road south of vessel.

11. The vessel will now be raised - area beneath it cleared of all
c ribbage - the dolly system pulled underneath, and the vessel
lowered into original sktd position.

12. Prior to transporting to storage area, the road will be leveled.

13. The vessel will now be towed to its site - storage area east

pf steam generators and west of entrance road.

14. The vessel will be hydraulically jacked up clear of dollies;
dollies will be replaced with cribbing.

.

V
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COPY - Prepared by Southwest Research Institute Page 1 of 2Ol
l

CRANE & RIGGING TESTING & APPLICATION FOR REERECTION OF
REACTOR VESSEL, POINT BEACH, WISCONSIN
2/25/69 @ E.S. - DELDING RJR @

!
,

. -

e.t
.4 ~'
E

I
1

Hj ook Point

o

8 Wire RO&E y yClips s W
(Req. Std. for IWR g Z j
13/4" is 't) 4 -6 1-3/4" IWRC Cable

I y Avg. Utt. 306,000 #
r.

,

I
| |iI

I
' IO I

i

l ii
| | | Bechtel Test Block

I
| Assembly.125T.

| | |
(250,000 #)g

h' I

I

| I

I I Il
I l I

II
! It

I i_ _ _ _ _ . Io

m . __ ,

|_ 4'-0" _

'

_ 10'-0" ;

Test Data & Procedure:

Load Piece to Be Raised 450.200 #. . Two,4 Line Continuots Closed Basket
Msiches Equal;y Sharing . Ideelly 450,200/4 X 2 = 56,275#, Use 60,000#

~

Etch line. Maximum Angle Departure of Lines from Line of Lift Will Be
Limited to 10*. Line Stress Therefore 60,000/cos 10* or 61,000# Test to
Be 110% of This Value or 67,100#. Test Load Above Weighs 250,000#.
For 4 Line Support Pictured Line Stress Will Be 250,000/4 cos 0. For

( 67,100# 8 = 21.2*. Above Hitch Dimenseons Provide This Angle end
(/ Thereby Provide Required Test Line Stress of 67,100#.

F.S. on the 1-3/4" IWRC Cable is 306.000/67,100 = 4.56 on Test
F.S. on the 1-3/4" IWRC Cable is 306,000/61,000 = 5.02 on Lift.

.
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CRANE & RIGGING TESTING & APPLICATION FOR REERECTION OF
REACTOR VESSEL, POIhT BEACit, WISCONSIN
2/25/69 @ E.S. - BELDING RJR @

I

Not to Scase-See Dim. 4 Tab. Below

I 4000 Equipped 70'-0* Soom
i

, , 3000W Equipped 0F 0" Boom
Lift

|\
| \

|

.

'

I \

I \o >
x l'*

I

Ia \ ,/,\
Clearance '\1

,

Test Block Ass'y a g,

3e00Wyy g g,

Reactor Vessel / \ g 4Oudine -

s R. . .
'

I I
/ i i

\_/ ( )
4000 Test 8 20' 3"

.,_ _3900W. Tat .!L17'-0*8

maaa Uft . 2fr 0" Man -

|_ 3000W Lift 18' 0" Men,

On Test: Pick Shown for 4000 8 2C'-3"(110% of 225,100 = 248,000- 75% Tip)
Pick Shown for 3900W @ 17'-0" (110% of 225,100 = 248,000 75% Tip)

On_ Load Lift: Pick Shown for 4000 Limited 75% Tio to 27-0" Red. for 253.500# (112.5% ot Actud and 140% of Tip)
Pick Shown for 3900W Limited 75% Tip to 18'-0" Red, for 237,108# {100% of Actual and 140% of Tip)

Source. Monitowoc Dwas. 5225 & 5207

/
NOTE: ADOPT 18'-0"OF 3900W FOR SOTil CRANES AS A MAX. RADIUS

Clearance to Vensd @ Men. Redius is 3'-0* Min, Clearance to Vessel to Be l' 8"

_ , _ . - ._
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PROCEDURE FOR RIGHTING REACTOR VESSEL. POINT BEACH PLANT
NO. 1 (REFER TO WRITTEN PROCEDURE , REVISION 1)

BELDING - @ ELEC. SERV. 2/26/69 RJR Q
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PROCEDURE FOR RIGHTING REACTOR VESSEL. POINT BEACH PLANT
NO. I 1 REFER TO WRITTEN PROCEDURE , REVISION D
BELDING . @ ELEC. SERV 2/16/69 RJR @
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PROCEDURE FOR RICHTING REACTOR VESSEL. POLNT BEACH PLANT
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APPENDIX VI

REPORT OF DEVIATIONS FROM
PROCEDURE FOR RIGHTING OF REACTOR VESSEL
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94, !c.
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V!',yrp ,3. . -(\Qy'*
2/?P./69:

".1 i! ''
.

,

j(1-- 3) All safety precautioan complied uith un dt.viations.

3/l/69:
(4) Becanse ver sel van in contact uith earth at the denired pick

point for the 3900.! crano, it was necent.nry that this pick he
made at a point 9'-0" f rooi C-C int:t ead of 10'-0" as t.bn.ra on
the drawing. To reunin within crane rat inn for thin nlightly
inc rear.e d load, t h<: red ict ien of the rad f un of crane opera t inn
necear.i t a t. d reduc t ion of minii um ricarewe to lecm the indi-
cated l'-6" to nvtintain uni formity of radii , the 4000W crane
radius wac also shorten 2d. The piece uns protected fro,a con-
tact uith crane crawler threads with timber sof tening.

(',) No devintfonc.

(6) A fourth crane wan uned in addition to the 40-tcn unit listed.
This: crane expedited haadling of tbc shid renioval and cuabled
much enore rapid progress at this r:tage.

(7) No devint ionn.
;N

3/2/69:
(t:) No deviations.

(9) The wooden cribhage runways uere installed at a louer clevation
then h td been anticipated in order to increase the safety of
subsequent rolling and inching operations. It was felt that it
would be more practicabic to hecp these runtrays as lou as possi-
ble while the picec was in Interal movenent and to accouplish the
required vert ical cleve tion for sMd-dolly ins talla tion a f te.r
picee is in fin.,l' loading posit.fon. An an added safety fccture,
a thir.1 remrcy uith mir.hcal contact un innta11cd to be uccd
during rolling at the "t.op" cdge of the vessel.

(9-A ) No deviationn.

(10) Since the forcen required to roll the picco are sr.iall and thc
vork involved in ennverting banket. hitchen to rolline, hitchs

and b.,, E a;,a in t oul d add t. hae c:..p..nure t o ' ho operation, th-
ha r.F e t hi t chi :. wei e nicched o f f , v . u s in:.d an sa ro t ics , and t he
rol l fi.; nn on plint ."1 wi th a l i gh t . r es.1.l e a nd a laterally placod

. winch tiorF.

(10- A) Rum-rays t.cre repinced uith short crib bloching; others:!se, pro-
cedure folloecd. , , pyg

.:.... , 7 ---

T|,.[.,i,.' k. .- . . . .(E f h'} ''/(11 -14) No devintlo w. ( 8

!;
,

(V.
i;/ . . . . .t
iiii ?!:. ~ ^! (.*1

. w

pg. . 12, . .v. 't
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GU
APPENDIX VII

REACTOR VESSEL WALL TEMPERATURES
RECORDED DURING RIGHTING OF VESSEL
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TEMPERATURES TAKEN ON REACTOR VESSEL

Temperatures taken on reactor vessel during the righting and resetting of

the reactor vessel on shipping skid. March 1, 2 and 3, 1969 at times and

locations as indicated by Gary llammond, Westinghouse Electric Service

Division.

3/1/69

Bottom Top Center Top Rear
,

7:50 a. m. 45*F 49'F 47'F

8:25 a. m. 44*F 48*F 48'F

8:50 a. m. 45*F 48'F 49*F

9:30 a. m. 45*F 48'F 50 F (sun)

10:00 a.m. 45*F 48'F 50*F (sun)

d 10:45 a. m. 45*F 47*F 48*F

11:00 a. m. 45*F 47'F

11:40 a. m. 45'F 46*F

12:30 p.m. 45*F 48'F

1:25 p. m. 45*F

2:15 p. m. 46*F

3 :20 p. m. 50*F

3:50 p. m. 45*F

i 4:25 p. m. 47*F (rear of bottom)

4:50 p. m. 47*F "

{

~
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3/2/69

7:30 a. m. 61'F (rear of bottom)

8:10 a. m. 61*F "

9:00 a. m. 64*F "

9:45 a. m. 64 * F "

11:00 a. m. 67'F "

12:50 p. m. 65'F "

1:25 p. m. 63*F "

1 :3 0 p. m. removed for rolling of vessel

3/3/69

Middle of Bottom

7:40 a. m. 60*F

8:30 a. m. 55*F

9:50 a. m. 52*F

10:25 a.m. 52*F

11:30 a. m. 49'F

3 :00 p. m. 48'F

4:10 p. m. on skid

|

|

|

1 G.
I

\
\ 1

i

,

l
|
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THE BABCOCK & WILCDX COMPANY
POWER GENERATION DIVISION

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

J. IANG - QUALITY AS3JRANCE

Trom

J. D. FURRY - QUALITY AS!URANCE ses 46}-%

~Cust.
~

File no.

WESCINGROUSS APD 610-0115-51-18

Subj. Date .

TRIP REPORT - POINT BEACH REACTOR - TWO CREEK 3, WIS. MARCH 18, 1969

g ti;~.1.tt< to c=w one cata==r Mehect anis.

his report will cover the period of time frce March 7,1969 to March
14, 1969

A protection cover fabricated of plywood was securely fastened over
the instrumentaticn nozzles which penetrate the lower head. The vessel was
then lashed to the three original saddles of the front shipping sled, (B&W
Drawing 117843E) c.nd moved to a suitable stortge area on the rubber tired |

dolly arrange =ent consisting of sixty-four wheels. By hydraulic jacking |
arrangement, the dolly wheels were removed leaving the vessel and shipping I

sled resting on wooden cribbing. The vessel was made as near level as
practical by the hydraulic jacking arrangement.

De vessel was covered by an enclosure fabricated of wood and poly-
ethylene with e=phasis placed upon a clean area around the inlet and outlet
nozzles which were affected by the transportation incident. The enclosure
is equipped with floor and heaters to facilitate nondestructive testing and

I repairs. Tne majority of work reqtired to a.ccomplish the forgoing was com-
pleted on Saturday March 8, 1969

A ceeting was held on March 8,1969 to discuss the B&W plan for non-
destnzetive testing of the portions of the reactor affected by the incident,
hose listed were in attendance:

Ray Pearsall Westirghouse- Cog. Engineer
J. R. Steele Westinghouse Project Q. C.
H. D. Hickman Westirghouse Lead Engineer - Site
Gary Es=mond Westinghouse Elect. Service Eng.

D. L. Reddick Bechtel Q. A. Engineer

J. L. Salzbach B&W Field Service
J. D. Furry B&W Quality Assurance

Four additions were made to the nondestructive testing plan as delineated
in Mr. T.~A. Anderson's letter dated March 7, 1969 A list of B&W Quality

Control Specifications is included with the nondestructive testing plan.
These specifications vere copied an$ distributed to all interested parties.
Copies of the revised plan are incitaded with this report. Inspection ticket
numbers have been added to each item of the pbtn for infomation purposes with
the exception of the testing of the longitudin,t1 seams in the lower courses

,
. - -- - _- -
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VIII-3 A
of the vessel. Those tickets are listed as follows:

LTr of log seams - H-40666
KP of long seams - H-40(65
Visual insp. of long scams - H h0676

Py copy of this report, all original ecpies of the inspection tickets
are being fornrded to Mr. T. A. Anlerson. Mr. Anderson shall please note

sketch attached for ticket H-40667

All nondestructive testing begin on March 9, 1969 and was completed
Parch 13,1969 Qualified inspector-operators Mr. C. E. Ihvidson and Mr.
W. Good of the Barberton Works perfomed all r quired testing. Ultrasonic
and some liquid per.etrant inspection was witne: sed by Mr. EuSene Hu6hes of
Westinghouse AFD and hgnetic Particle and the remainder of liquid penetranta

was witnessed by M: . L. Isbill of Westinghouse APD. During the nendestructive
testing, no indications other than *;he original reportable indications were
observed.

Close-up photcgraphs of the danage to the' inlet and outlet nozzles wre
received by the writer and they have been forwarded to Mr. T. A. Anderson.
Casts of scce of the worst damage condition to weld preparations were made
and have also been forwarded to Mr. T. A. Anderson.

During visual inspection of danage, the writer made a dimensional check
I of the inside bore of each of the affected nozr.les to determine distortion

or out of roundness. This was acconplished by the use of a hand made tube
.

- and rod arrangement used in the same manner as an inside micrometer. Six
0diametrical checks wre made on the inside bore 'at the end of the 10 taper

and at six inches frm this point toward the center of the reactor. From
these checks it was detemined that nozzle bore diameters were within draw-
irg tolerance.

e'
,

V J. D. Furry

JDF/er

cc: T. Anderson
W. C. Grygotis
G. R. Forrer
J. C. Quinn
J. A. Van Meter
F. F. 01hoeft
File -

Ov
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APPENDIX IX

NON-DESTRUCTIVE TESTING REPORT
OF

POINT BEACH UNIT #1 REACTOR VESSEL,
TIIE BABCOCK & WILCOX COMPANY,

JUNE 12,1969

Note: Appendix X contains all Babcock & Wilcox Company Specifications
and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are
contained in Volume II of this report.
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I. INTRODUCTION

' O
3 A. PURPOSE OF NOM-DFSTRUCTIVE TESTING INSPECTIONi

:

*This reoort covers the non-destructive inspection of the

Point Beach #1 Nuclear Reactor Vessel fabricated by the Babe,ck

$ and Wilcox Company for Westinghouse Atomic Power Division. The '

I puroose of non-destructively cramining sections and comuonents

of this vessel was to determine what areas have been affected
,

by the incident that occurred February 22, 1969, while trans-
.

''
porting the reactor vessel to the site.

i B. GENERAI, INFOPMATION

y, 4 o
1

)y The vessel was inspected at the "oint Beach #1 site on

March 8, 9,10, and 11,1969, by the following Babcock and

Wilcox Comnany Dorsonnel: .,

V
4

C. Davidson - Quality Control. thn-Destructive Testing Section
. , -

W. Good - Quality Control Non-Destructive Testing Section'
'

J. D. Furry - Quality Assurance Decartment

,

Mr. Davidson and Mr. Good had perfomed the ultrasonic macoing

of the vessel in the Mount Vernon facilities prior t, vessel shio-*

ment.
.,

. .

This inspection was under ths, tech.nical supervision of Mr. ' E. T. 3
. .,,

; Hughes Westinghouse Atomic Power Division. The procedures listed
:\ . ,

in Table J vere used' as the basis for. all. of _ the non-destructive -7 .

s.
testing perfamed. 3

y
* :<s

j ~ w

~

,
.
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C. AREAS SELFCTED FOR INSPECTION IX.5

j 1. The primary coolant nozzles on the W-X A*is and W-Z Axis

were selected, due to the direct hoact loading irimced

on them from the incident,

j

| 2. Circular and longitudinal veld seams, between the crimary
- nozzles and lower head, were selected, due to the beam

effect imposed on the shell from the incident.
1

3 The area on the lower head was selected, due to the direct -

hpact.4

,

4. The-instrumentation nozzles in the lower head were selecte'd
'

becausa they have the lovest cross-sectional area. - If shock'
;

vaves propagated in the vessel as a result of the impact,
'

these nozzles vould most likely. be subjected to the' highect

stresses.

'O
II. DETAILED RE7IEiJ OF NONDESTRUCTIVE TESTING PEFOBIED

A. TESTING TECHNIQUFS

The non-destructive testing techniques used to examine the

! various sections of tha vessel consisted of:

1. Liquid Penetrant

2. Ultrasonic

3 Magnetic Particle
'

4. ~ Visual-

.

4-

. h .
. W 88

# .

.

S
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__ _____.__1. ___ __._._2__m -_ __
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IX-6
All insoections were verformed in accordance with StandaN

MW Inspection Trocedures that were anproved for use by Westinghouse

Atomic Power Division. The inspection techniques perfonced on each '

section of the vessel were relected on the basis of their ability

to ersvide the most information concerning the inteCrity of the

section to be examined.

,

B. SMMARY

A detailed insnection summary of the specific areas examined is:

1. Inlet Ihzzle (W-Z Vessel Axis)

Outlet N,zzlo (W-X Vessel Axis)

a. Weld Metal Safe End Buttering

1) Ultrasonic inspection - The safe end buttering was

tested for bond in accordance uith MW Specification UT-66,

Rev. 2 and was found accentable. Testing was done using

O a longitudinal wave search from the end of each nozzlo

as shown in Figure 1. The,following ultrasonic equio-.

ment was used:

a) Instrument Sperry UM-721-
,

b) Search Unit - 2.25 MH long 1-1/8" dia. Barium Titanatez

c) Couplant - Hamiklcer

2) ~ Visual Inspection - Weld metal safe ends were examined.

with a 5X glass and found acceptable. There were no.

- reportable indications except for the damage to the
.

.055" lip.-

.

O

tg.

-3-

,

u-' ' A - -_-_.



. - .

IX-7

,

'3) . Liquid Penetrant - Weld metal safe ends were insoccted

.
in acconiance with MW Soccification S-10, Rev. 5. - The

materials used for testing were as fa lows:

a) Cleanor'- Magnaflux Corooration Group I

'

b) ' Dye - Magnaflux Corporation Group I-

c) Developer - Magnaflux Corocration Group I

NOTE: Due to damage of .055" lip on veld oren, the
,

. liquid penetrant insnection was rejected. (See-

Figure 2)

,

b. Weld Metal overlay Claddinc on Inside Bora for a Wtance

'of 12" frn Weld Pren

1

1) Ultrasonic Inspection - The inside bore of the nozzle

was scanned 360 degrees for a 12" distance to determine

; the bond of the cladding to the base material ~ in accordance

with MW Specification UT-66, Rev. 2 and was found acceo- -

table. Testing was done using a longitudinal wave search
'

from the inside. diameter of each nozzle as shown in

Figure 1. The following ultrasonic equiement vas used:

a) Instrument Soerry UM-721

b) Search Unit - 2.25 MH Long 1-1/8" dia. Earium Titanatei

z

c) Couplant - Hamikleer

.i

.

'

.

e--- . - _ _ m- g . .-
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c. Rinc Arca nf the Claddinc Fvtnnd1nc Rndially 10" fmm the

Inside B,re of tha Unzzles

1) Ultrasonic Inspection - The vold overlay cladding was

tested for bond in accordance with EW Seccification

UT-66, Rev. 2 cnd found acceptabic. Testing was done
,

using a longitudinal wave search from inside of the

vessel radially 10" fzmm the inside bore of each nozzle,

- as shown in Figure 1. The following ultraconic vquip-

ment was used:

a) Instrument Soerry IN-721

b) Search Unit - 2.25 IG Inng.1-1/8" dia. Barium Titanate ~z

c) Couplant - Hamikleer

d. Entire Outside Surface of I?nrzle Forcines

O ~

1) Ultrasonic Insoection - The entire base material

volume of the nozzles was tested by scanning from

the outside surface in accordance with BW Secci-

fication S-204B, Rev. O and found acceptable. Testing

was d'ne using a longitudinal wave search and shear

wave search. The following ultrasonic equipment-

was used:

a) Instrument - Socrry IM-721

b) Search Units - 2.25 IG Ionge 1-1/8" dia. Barium Titanatez
'

' 1.0 IGz 45 Angle - 1" Sq. Lithiam Sulfate

c) -C,uplant' - Hamikleer:

.

e.

O- -5- .
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2) Magnetic Particle - The entire outside surface of the

nozzles was tested in accordance with E&W Soecification;

S-102T, Rev. 5 and found acceptable. The following

magnetic carticle equiument was used:

a) AC - Yoke

b) Dry Powder - Red

3) Visual Insocetion - The entiro outside surface of
'

the nozzles was examined with a SX glass and found

acceptable.

e. Nozzle to Shell Vold

1) Ultrasonic Insoection - The entire weld was tested

in accordance with B'4 Suecification S-102Z, Rev. 3 -1

and found acceotable. The ultrasonic testing of the-

noz71e to shell weld revealed only three discrete
O indications of reportable (20% and greater) amplitude.

The three indications were found in the W-Z inlet.

nozzle to shell veld at the interface between the

veld and base motal of the vessel vall. Assuming

the ton (top of vessel) of the nozzle to' be 12:00

o' clock and viewing the nozzle from incide .the vessel,.

one of the indications was found at the 1:00 o' clock

cosition, the other two in the 9:30-10:00 o' clock-

cosition. The 1:00 o' clock indication was ascertained

to be approximately.100% in amolitude, the two oters -

-

'

about 40% in amolitude.' Eyamination of the. reoort of --~

.

the original ultrasonic manning of the vessel indicated-

.

.

n -
.

-6--.gj -

L'

\

$
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IX-10

that the three' indications found were most likely .'

.

- the same ones reportal in the original usoning;

no increase in size or extent was indicated. The

three indications were listed in the maoning-

recort as 110%, 50%, and 50% in amolitude. Testing'

was done using a longtidinal wave search. The

following ultrasonic equitment was used:

i

i a) Instrument Sperry L%721

b), Search Units - 2.25 MH Long.1-1/8" dia. Earium Titanatez

c) Couolant - Hamikleer
,

2) Magnetic Particle - The entire outside weld surface

was tested in accordance with MW Specification S-102B, -

Rev. 6 and found acceotable. The following magnetic

.
particle equipment was used:

,

a) AC - Yoke
. ,

b) Dry Powder - Red
!

3) Visual Inspection - The entire outside veld surface ' '

was examined with SX glass and was found acceptable.
j. .

f. Nine-Inch Wido Rine Enenneassing Inlet (W-Z Arin) and
#

Outlet (W-X Aris) Nozzles
1

l

1). Ultrasonic Inspection'- Forging material was tested.

'in accordance with MW Soecification S-204A, Rev.1--

- and found acceotable. Testing was done using:a'

longitudinal wave search from the outside surface.

The following ultrasonic equipment was used:
.

: O~
~

7--

N

. ,

N

-

' ' '
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a) Instrument - Sperry UM-721

|,

b) Search Unit - 2.25 MHz Long.1-1/8" dia. Barium

Titanate

c) Couplant - Hamikleer~'

'

2) Magnetic Particle - Forging material around each

nozzle was tested in accordance with MW Specifica-

tion S-102T, Rev. 5 and found acceptable. The.fol-
,

lowing magnetic particle equipnent was used:

a) AC - Yoke

b) Dry Powder - Red

3) Visual Inspection - The entire outside surface was

examined with 5x glass and found acceptable.

2. Weld Seams (See Fimires 3 and 6)

Nozzle forging shell course to shell weld plus one basea.

material thickness:i

e

i 1) Ultrasonic Inspection - Circumferential veld seam was
(

tested 900 in both directions from the "W" Axis in
,

! accordance with MW Specification S-2040, Rev.1 and
;

î fouad acceptable. Testing was done from the outsido

of the vessel using a longitudinal wave and shear

wave search as shown in Figure 3 The following
.

ultrasonic equipment was used:

a) Instrument - Sperry UM-721

b) Search Unit - 2.25 MH, Long.1-1/8" dia. Barium

Titanate - 1.0 MIz 450 Angle - 1" Square Lithium Sulfate

c) Couplant - Hamikleer

-8-

.
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fm 2) Magnetic Particle - Circumferential veld seam was tested
U

900 in b,th directions from the "W" Axis in.accordance

with MW Soecification S-102B, Rev. 6 and found

acceptable. The following magnetic particle equienent

was used:

a) AC - Yoke

b) Dry Powder - Red

3) Visual Examination - Circtsferential weld seam was

insoected 90' in both directions from the "W" Aric

with a 5X glass 'and found acceptable.

b. Circumfarentini Weld Sean Between Two Cvelindrieni Shell Cwr:+n

Plus One Esse Material Thickness

1) Ultrassnic Incoection - Circumferential Keld seam was

tested 90 in both directions from the "W" Axis in

accordance with MW Snecification S-204C. Rev.1 and

found acocotable. Testing was done from the outside

of the vessel using a longitudinal wave and shear wave

search as shown in Figure 3. The following ultrasonic

equio=ent was used:

a) Instrument - Soerry UM-721

b) Search Unit - 2.25 l'JIz long.1-1/8" dia. Earium Titanate.

1.0 MHz 49 Angle 1" Square Lithium Sulfate

c) Couplant - Hamikleer
.

2) Magnetic Particle - Circumferential veld seas was tested

90 in both directions from the "W" Axis in accordance

[^ 'with MW Soecification S-102B, Rev. 6 and femd acceptable.
(_ ') .

- The following magnetic carticle equipment was used:
-9-

.
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a) AC - Yokem
b b) Dry Powder - Red

3) Visual Inspection - 03rcumferential veld seam was examined
o

90 in bath directions from the "W" Axis with a 5X glass

and found acceptable.

c. Two Innzitudinal Weld Seans Plus One Pano Material Thickness

In The Vesnel

1) Ultrasonic Inspection - The two longitudinal veld seams

were tasted in acc7rdance with B&W Specification S-20!.,

Rev. 1 and found acceotable. Testing was done from the

outside of the vessel using a longitudinal wave and

shear vavo search as shown in Figure 3 The following

ultrasonic equipment was used:

bU -a) Instrument - Soerry IEi-721

b) Search Unit - 2.25 E Iong.1-1/8" dia. Earium Titanatez

1.0 Ez 45' Angle - 1" Square Lithium Sulfate

c) Couolant - Hamikleer
'

2) Magnetic Particle - The two longitudinal veld seams were

tested in accordance with B&W Soecification S-1023, Rev. 6

and found acceptable. The following magnetic carticle

equipment was used:

a) AC - Yoke
.

b) Dry Powder - Red

3). Visual Inspection - The two longitudinal veld seams were

examined with SX glass and found accentable.,

fh'

V 1

-10-
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'

3. Three-foot Diameter Circle Centered About Impact Point - Located

On The "W" Axis Of The Vessel ( See Fimire 6 )

a. Three-foot diameter circle plus one base material thickness.;

1) . Ultrasonic Inspection - The three-foot diameter area
*

was tested in accordance with B&W Specification S-204A,

Rev. 1 and found acceptable. Testing was done from the
,

outside of the vessel using a longitudinal wave and,

shear wave search as shown in Figure 3 The following

ultrasonic equipnent was used:'

,

a) Instrument Sperry UM-721

b) Search Units - 2.25 MH Long.1-1/8"dia.BariumTitanatez

1.0 MHz 45 Angle - 1" Square Lithium Sulfato

c) Couplant - Hamikleer
t,

| 2) Magnetic Particle - The three-foot diameter area was<

,

tested in accordance with B&W Specification S-102T,

Rev 5 and found acceptable. The following magnetic

particle equipment was used:

a) AC - Yoke

b) Dry Powder - Red

3) Visual Inspection - The entire outside surface

was aramined with 5x glass and found acceptable.

4 Nine Instrumentation Nozzle to' Vessel Attachment Welds

a. Attachment velds (See Figure 4)

1) Liquid Penetrant Inspection - Attachment velds were

inspected in accordance with B&W Specification S-102R,*

Rev. 1 and found acceptable. The materials use,d for =

-11-

!. .

t
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'
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testing were as follows: j4

O n

. a) Cleanor - Magnaflux Corocration- Group I

1 b) Dye - Magnaflux C,rooration Groun I

c) Developer - Magnaflux Corporation Group I
r

b

2) Visual Inspection - Attachment velds were examined with'

5X glass and found acceotable.

5. One-inch X Seven-inch Area on I.,rce Diar.eter (52-1/2" OD) thzzle

Where Skid Flance Wes Distorted Pv Strikina The Tnlet IMzz]c

On The X-Y Avis

!

1) Ultrasonic Insucction - TI.e 1" x 7" area plus on be.se
,

catorial thickness was tested in accordance with B&'l
,

*

Specification S-204B, Rev. O and found accentable.

Testing was done using longitudinal wave and shear wave

( search from the outside of the nozzle. The following-

ultrasonic equionent was used:

;

a) Instrument - Soerry UM-721
J

b) Sesrch Unit - 2.25Ird L,ng.1-1/8" dia. Barium Titanatez

1.0 Ird, 450 Angle - 1" Square Lithium Sulfatei

c) Couolant - Hamikleer,

.

2) Magnetic Particle'- The 1" x 7" area olus on base caterial
~

thickness was tested in accordance yith BMI Soecificatim

i S-102T, Rev. 5 and found accentable. -The following
s

.

magnetic particle equienent was used:
,

i ,

a) AC.- Yoke )
. |

. .
b) Dry Powder - Red j

| l
~

, w
-12-.

-

h '

s.,, . * m v e - .,
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6. Final Cleaning

Upon completion of all the above steps, the entire inside
,

surface of the vessel was viped down with acetone (supplied by,

Westinghouse) saturated lint-free cloths, and all nozzle
.

'

openings were covered.

III. CONCLUSION

As a result of the examination and the dimensional inspection,

it is considered improbable, based upon available nondestructive

testing techniques, that there is any damage to the vessel other

than the nozzle veld preps. The .055" lip on the veld preps were'

distorted and sheared off, due to the transportation incident,

}

.

a

O

I

-13-

i .

4

F

.- . ,, y , - - - - - - , - . . ,. . . .
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(3
,-

) TABLE I *
,

Specifications For N,n-Destructive Tooting Relativo To

The Point Beach #1 Reactor Vessel Transonrtation Incident

Babcock and Wilcox Cmmcany
Boiler Division
Quality Control Soecifications

Issue Title Sr.nc. No.

S-105/24/61 Dye Penetrant Inspection

5/22/61 Magnetic Particle Inspection Welds S-ll

2/28/56 Non-Destructive Insocetion Requirements S-102

4/5/67 Magnetic Particle Inspection and Acceptance S-102B
Standards Welds

5/16/66 Dye Penetrant Inscection and Acceptanco S-102R

(n Standards - Baco Materials|
v

7/18/66 Magnetic Particle Insucction and Acceotance S-102T

Standards - Base Materials

9/14/67 Ultrasonic Insocetion of Full Penetration S-1022
Nozzle Welds of Similar Materials

10/4/67 Requiremente for Final Hon-Destructive Testing of S-204
C1 css "A" Nuclear Vessels Built in Accordance with
/.SME Code

2/16/68 Ultrasonic Insoection of Plate by Straight Beam S-204-A
and Angle Beam

2/19/68 Ultrasonic Inspection of Ring ana Hollow Forgings S-204-B
by Iongitudinal (normal) and Shear Wave (angle) Beams

3/19/68 Ultrasonic Insoection of Circumferential and S-204-C
Longitudinal Weld Seams Joining Similar Materials

4/13/66 Ultrasonic Insucction for Bond of Weld Metal UT-66

Overlay Cladding

* All Babcock & Wilcox Company Procedures and Specifications referenced,q

() throughout this report are contained in Appendix X, Volume II.

.
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'WEP vessel.
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Weld cross sections showing, schematically, the mode, test frequency, . test

directions, extent of testing and the test surfaces used in the contact

ultrasonic' testing of the circumferential and axial. seam welds in the

WEP reactor vessel.
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v APPENDlX X

THE BABCOCK & WILCOX COMPANY
SPECIFICATIONS AND PROCEDURES

Note: Appendix X contains all Babcock & Wilcox Company Specifications and
Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are con-
tained in Volume II of this report.

Table of Contents

Spec. / Proc.
Rev. No.
Issue Title Pace

S-204 Requirements for Final Nondestructive Testing of
Rev. 2 Class "A" Nuclear Vessels Built in Accordance with
3/23/68 ASME Code X-2

[-m)
^'

S-204- A Ultrasonic Inspection of Plate by Straignt Beam and
Rev. 1 Angle Beam X-4
8/27/68

S-204-B Ultrasonic Inspection of Ring & Hollow Forgings by
Rev. O Longitudinal (Normal) & Shear Wave (Angle) Beams X-7
2/19/68

S-204 - C Ultrasonic Inspection of Circumferential and

Rev. 1 Longitudinal Weld Seams Joining Similar Materials X-10
8/24/68

S-102Z Ultrasonic Inspection of Full Penetration Nozzle
Rev. 3 Welds of Similar Materials X-19
8/23/68

UT-66 Ultrasonic Inspection for Bond of Weld Metal
Rev. 2 Overlay Cladding X-24
8/3/66

A
,Y

.
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/~'(,N/ Table of Contents
(Continued)

Spec./ Proc.
Rev. No.
Issue Title Page

S-10ZT Magnetic Particle Inspection and Acceptance
X-26Rev. 5 Standards - Base Materials -

8/22/68

S-Il Magnetic Particle Inspection - Welds X-36
Rev. 10
8/21/68

S-10 Dye Penetrant Inspection X-44
Rev. 5
6/24/66

S-10ZR Dye Penetrant inspection and Acceptance Standards
Rev. I for Base Materials X-48
6/17/68

rs S-102B Magnetic Particle Inspection and Acceptance
(._ Rev. 6 Standards - Welds X-53

4/5/67

S-207 Free Iron Check Procedure X-62
Rev. 0

7/11/68

S-102C Dye Penetrant Inspection and Acceptance Standards
Rev. 5 for Welds X-63
2/14/67

S-161 Storage and Handling of Electrodes and Flux X-68
Rev. 3

1/10/67

S-170 Preheat and Interpass Ternperature Control X-70
Rev. 2

1/16/67

WS-69 Repair of Welds and Base Materials for Special
Rev. 5 Products or Nuclear Application X-72
8/27/68

f)v
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(]N Table of Contents
(Continued)

Spec. / Proc.
Rev. No.
Issue Title Page

W-6 Half-Bead Weld Repair X-83
Rev. 2
10/23/63

S-4 Ultrasonic Inspection for Defect and Bond of Weld
Rev. 9 Metal Overlay Cladding - Amended by Attachment #1 X-90
6/17/68

CNR-109-5 Repair Procedure for Nozzle Weld Preps X-96
Rev. 5
5/1/69

CNR- 110- 1 Repair for Indentation on W-X Axis Outlet Nozzle

Rev. 1 I. D. Surface X-101
4/8/69

p), S-102 Nondestructive Inspection Requirements X-102
(. Rev. 8

8/14/68

m
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i APPENDIX XI
.

>

s

I ULTRASONIC INSPECTION REPORT,
; THE BABCOCK & WILCOX COMPANY,
i DECEMBER 18, 1968
4

,

Note: Appendix X contains all Babcock & Wilcox Ccmpany Specifications and;

j Procedures referenced throughout this report. The Specifications and
j Procedures are proprietary to The Babcock & Wilcox Company and are con-

tained in Volume II of this report.
<

i
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:
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I
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; I. " Ultrasonic Inspection of Wisconsin Electric Power.Co.
.;

- Nuclear Reactor," B&W Report No.1, December 18,-
; 1968 XI-Z
4

,

,
II. Figure 1 - Reportable Indications on the Reactor Vessel XI-ll

!

| III. Figure 2 - Reportable Indications on the Closure Head
| As sembly .XI-12
i

} IV. Figure 3 - Reportable Indications on the Inlet Nozzle . . XI- 13
'

;
; V. Figure 4.- Ultrasonic Calibration Block XI-14'-
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VI. Figure 5 - Ultrasonic Calibration Block . XI- 14
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ULTRASONIC INSPECTION OF'

i

WISCONSIN ELECTRIC POWER CO.
,

2

i

NUCLEAR REACTOR
,

I
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'

i
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ULTRASONIC INSPECTION REPORT
[

WESTINGHOUSE ATOMIC POWER DIVISION - FOR

WISCONSIN ELECTRIC POWER COMPANY

B&W CONTRACT 610-0115

1. Purpose: This report covers the ultrasonic inspection of

the reactor vessel and closure head for B&W contract 610-

0115 for the purpose of establishing a map of recordable

discontinuity indications. This map shall be used by the

customer as a reference for future ultrasonic examinations

conducted while the vessel is in service. The inspection

was performed in accordance with the requirements specified
,

by the customer, Westinghouse A.P.D.

2. General Information: The closure head and reactor vessel

was inspected at the B&W Company, Mt. Vernon Works, Mt.
O
(_j Vernon, Indiana, on December 2, 3, and 4, 1968,

i

The inspection was supervised by the following representa-

tives of B&W Quality Control (NDT) Section, Barberton, Ohio:

Glenn Walton, Clarence Davidson, Wilbur Good. The inspec-

tion was performed by the following representives of B&W

luality Control (NDT) Section, Mt. Vernon, Indiana: R. Roos,

R. Brown, J. Dean, R. Hobbs, H. Corcoran, E. Voege( J. Reich,-

and K. Bates.

The inspection was partially witnessed by Mr. John White,

Westinghouse ' (A. P.D. ) , Mr. William Owens , Westinghouse (A.P.D. )

and Mr. Alan Whiting, Southwest Research,

i

|

| .

!

|
r
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. . . ''3. Requirements: The following areas were ultrasanically ,

O exe t ea tre the 1 tae errece er the co ge e e excepe , - - #,

'

where noted and the results documented:- ~

(1) Vessel Flange '
,

,,

(2) The Primary Coolant Nozzles,

(3) The Intermediate Shell Course'
,

(4) The Lower Shell Course above'' the Radial core- -

Supports.
, - - : _ .

(5) The Closure Head from the Cooling Shroud to the+

Flange Radius. This inspection was performed from
' '

the outside surface. ,

.

(6) The Nozzle to Nozzle Shell Course Welds. - '

(7) The Intermediate to Lower Shell, Course Weld.
'

.

? .

(8) The Nozzle Shell Course to Intermediate Shell

Course Weld. .~

3,

O (9) rue ve et vte=se ee " zzte swe11 co r e weta-
3.1 Recording Requirements: ,

*

, _y,.

The recording requirements for inspection of areas (1), (3),' -

,

(4) , (5), (6), (7), (8), and (9) are in achrdance with the - " '

,

,
~ M,Uq

-
.

approved B6W Specification S-204, 204 A, ?O4 B, and 204 C. .

l 3.2 The recording and calibration requirements for area.(2), Pri
y.~

mary Coolant Nozzles as stated in paragraph 3.1 are as followsi,
3.2.1 In areas such as nozzles and nozzle to upper shell welds _-

''c
where nonpanel surfaces exist, the report is based;j,.on 'a dis- W

, ,

continuity indication rather than loss of back raflectio6.'

~

3.2.1.1 The inlet outlet nozzle' base material areas where non-~ s i _s
- ;

parallel surfaces' exist the recording levels.were based ~upon 9. .--

~

, ,1

amplitudes of discontinuity indications that exceed a 50% am- ''

*
~

1 _

. . . ,

I

&

a ..
.

9 4''N''
'

' %-
'

'G:. . .
m

- , , .
'

- _ , ! _.J.,,
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XI-5
plitude obtained from a 3/8" diameter side drilled hole.;

The remaining areas were inspected in accordance with

Iparagraph 3.1.

3.2.1.2 The recording level for the inlet and outlet nozzle

to upper shell weldments were based upon amplitudes of dis-

continuity indications that exceeded a 20% amplitude obtained

from a 3/8" diameter side drilled hole. These inspections were

performed in compliance with B&W specification S102-Z, Rev 3,

using the longitudinal wave method in two perpendicular direc-

tions from the inside surface of the nozzles and from the inside

surfaces of the vessel.

3.2.1.3 The. recording level and calibration for testing the

safety.injec'cion nozzle to upper shell weldments were per-

formed,to the same requirements as stated in paragraph'3.1. The

inspectionsw'ereh$rforme'dfromtheinsidesurfacesoftheves-

/ sel. f y,

3.2.2 The calibration and $ccording requirements as stated in
-

' -
u ,,

i paragraphs 3.2.1.1 and 3.2.1.2 were obtained by using referencef

'
blocks. .. m

3.2.3 On the areas that were-inspected from the inside surfaces,.

the inspection of the cladding for _ bond was performed concurrently-
1

(!.

_/ with the longitudinal wave inspection. This inspection was per--
. -

' formed in compliance with B&N Specification UT-66 Rev. 2.J

Ifp

'4.._Results: Thh results of the inspections performed on the areas'

. . , _ . _

;-

-4'}fspecified.in_ paragraph;3"areasfollows:
'' t,

4.1 Closure Head, Area"(S')-one area was detected by longi-
? .e ..

.

tudinal have. . This area is 3'F x'3 " in size when marked using
,

'I a 50% or greater-loss of back reflection. The-indications4'
.

.

.. i were recorded'as'shown~in Figure 1. No recordable areas were
;O- !

.

-

. .,
$ /

|--'. p e

- r ;,.
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detected using shear wave. XI-6

; 4.2 Reactor Vessel-c

4.2.1 Areas (1) Vessel Flange and (9) Vessel Flange to Noz-

| zie Shell Course Weld - No recordable indications were detected4

by longitudinal and shear wave testing. Inspection of the ves- j.

i ;

i sel flange was limited by the stud holes. !

i 4.2.2 Area (7) The intermediate to lower shell course weld.s

\ i

No recordable indications were detected by longitudinal wave !

testing. Using the shear wave a mode conversion was occurring |

in the areas where the cladding was tapered to blend in with>

the weld. The front of the transducer was tilting forward

and a longitudinal wave was reflecting from the O.D. These
'

areas are not a bona-fide indication and are not recorded.

4.2.3 Area (2) - The primary coolant nozzles - No recordable '

indications were detected by longitudinal and shear wave test-

ing.

O. 4.2.4 Area (4) The lower shell course above the radial core ,

supports - Seventeen (17) indications were detected by the

longitudinal wave testing and charted as shown in figure 1.
.

Two (2) indications were detected by the shear wave testing and

charted as shown in figure 1. One of the areas is the same

f4 area detected using longitudinal wave. This is. area #10. This )
1 /

area is recorded in two (2) different amplitudes. One amplitude, i-

2.6" S/P or 170%, is the indication height when positioned on
,

the indication at the - % node (approx. h node) . The other.
,

indication height 5" S/P or 33% is the indication height when

positioned on the indication at the + % node (approx. 3/4 node) .

The instrument wad calibrated to a.3% notch at. full node'afd the
amplitude response was 1.6" S/P or 100%. Using the full node

.

.
.

/

+e ~ n ~ + w
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| calibration, the indication area would be more accurately

compared to the 3% notch at the + half node position which is
;

33% of the standard,

4.2.5 Area (3) The intermediate shell course - six (6)

| indications were detected by the longitudinal wave testing

and charted as shown in figure 1.

4.2.6 Area (8) The nozzle shell course to intermediate shell
course weld-No recordable indications were detected by the

longitudinal wave or shear wave testing.

4.2.7 Area (6) The nozzle to nozzle shell course welds -

Three (3) recordable indications were detected when testing

in accordance with Paragraph 3.2.1.2 and charted as shown in

Figure 3.

5. Equipment: The equipment used to perform the inspection was

as follows:
s

5.1 Closure Head and Reactor Vessel:

(1) Sperry VM 721 Reflectorscopes - SN Pulser - Receiver

(2) A Sperry 1-1/8" diameter - 2.25 MH - luartz search
unit was used for longitudinal wave inspection.

(3) A Sperry 1" square 45 1.0 MH lithium sulfate searchz

unit was used for shear wave inspection of the inlet,

outlet nozzles.

(4) A Sperry 1" square 45 2.25 MH lithium sulfate searchz
|

|
unit was used for shear wave inspection of all areas

except where mentioned above.

(5) Couplant: Hamikleer

6. Testing Technique:

|

ng

I w
,

|
,

. . . _ . , . .,.

i
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6.1 Closure Head - The inspections were performed from the

() outside (OD) surface prior to painting. Surface preperation

was not required.

6.1.1 The longitudinal inspection was performed by calibrating-

the instrument on the first back reflection through the base

material and the cladding. The back reflection fluctuated as

the transducer was moved over the surface. This fluctuation was

due to the high and low areas of the cladding on the inside sur-

face. Therefore, the instrument sensitivity was increased to

display a minimum 3" sweep to peak back reflection as the trans-

ducer was moved over the surface. At this sensitivity setting

all s;s;.als were marked. Yo evaluate an indication, the

transducer was held stationary adjacent to the indication and

the instrument re-adjusted to display a 3" sweep to peak back

reflection. The transducer was then placed on the indication

{} and evaluated.

6.1.2 The shear wave inspection was performed by calibrating

the instrument to a 3" cweep to peak signal indication on a

full node from a 3% notch as shown in figure 4 . The head was

examined in the circumferential and longitudinal directions.

6.2 Reactor Vessel Shell and Vessel Flange - The inspections ,

were performed from the inside (I.D.) clad surface. The crowns

of the wald overlay beads were flat. Valleys existed between

the beads.

6.2.1 The longitudinal wave inspection was performed by cali-
'|

a

brating the instrument to a 3" minimum sweep to peak back reflec- ,

tion while moving the transducer over the test surface. To

evaluate an indication, the transducer was held stationary adja-

cent to the indication and the instrument re-adjusted to display
i

. ..

-t- - , ,
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a 3" sweep to pi ak back reflection. The transducer was then

placed on the indication and evaluated.

6.2.2 The shear wave inspection was performed by calibrating

the instrument to 1.5" sweep to peak minimum with the trans-

ducer placed on the full node position on the 3% notch as

shown in figure 4

6.3 Circumferential Weld Seams -

6.3.1 The longitudinal wave inspections on the weld seams were

performed from the inside of the vessel. The instrument was

calibrated on a 5/16" dia. side drilled hole to 75% at the kT
distance. The response was then obtained from the 5/16" dia,

at the 3/4T depth. A curve was drawn on the cathode ray tube

connecting the two points and extended to the total thickness.

The calibration block used for this inspection is shown in

figure 4

6.3.2 The shear wave inspections on the weld seams were per-

formed from the inside of the vessel. The instrument was

calibrated on a 5/16" dia. side drilled hole. The transducer

was posocioned on the test block in the 1/8 node position and

the amplitude adjusted to 75% of full screen. The transducer

was then positioned on the 3/8, 5/8, and 7/8 node positions and

the amplitude marked on the cathode ray tube. The points were

then connected and the curve extended to the full thickness. The

calibration block used for this inspection is shown in figure 4 .

6.4 Reactor Vessel Primary Coolant Nozzles.

6.4.1 The longitudinal wave inspection was performed on the

inlet and outlet nozzles by scanning from the inside surface.
The instrument was calibrated to a 3" sweep to peak back reflec-

tion. In areas where a back reficction could not be obtained
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due to non-parallel surfaces, the instrument was calibrated to

a 3/8" dia, side drilled hole.

6.4.2 The Shear Wave inspection was performed on the inlet and

outlet nozzles by scanning from the inside surface in both the

circumferential and longitudinal directions. The instrument
1

was calibrated to a 3% notch on the full node position as shown

iin figure 5 .

6.5 Reactor Vessel Inlet, Outlet and Safety Injection Nozzles -

6.5.1 The longitudinal wave inspection was performed on the in-

let and outlet nozzles weldments by calibrating the instrument to

a 5/16" dia. side drilled hole in accordance with B&W Specifica-

tions S-102-Z. Rev. 3.

6.5.2 The Shear Wave inspection was performed on the inlet and

outlet nozzle weldments by calibrating the instrument to a 5/16"

dia, side drilled hole as specified in S-102-Z Rev. 3.

6.5.3 The Longitudinal Wave inspection was performed on the

safety injection nozzle weldments by calibrating the instruments
to a 5/16" dia. side drilled hole as specified in S-102-Z Rev. 3.

6.5.4 The Shear Wave inspection was performed on the safety

injection nozzle weldments by calibrating the instrument to a
5/16" dia. side drilled hole as specified in S-102-Z Rev. 3.

_

.. .

Glenn A. Walton
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| APPENDIX XII

TRIP REPORT,
E. T. HUGHES, WESTINGHOUSE ELECTRIC CORPORATION,

MARCH 20,1969

Note: Appendix X contains all Babcock & Wilcox Company Specifications
'

and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are con-
tained in Volume II of this rcport.
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Non-Destructive Evaluation of Point Beach #1 (WEP) Reactor Vessel

-2- i

,

On March 8, 9, 10 and 11, 1969, the Point Beach #1 site was visited for
the purpose of non-destructively examining (primarily ultrasonic testing)
the reactor vessel (WEP) sections and components most likely to have been

; affected by the incident that occurred February 22, 1969 while transporting
the reactor vessel to the site. The non-destrtictive testing conducted on
the indicated portions of the subject vessel was performed by B&W personnel ;

! under my technical supervision. The B&W procedures listed in Table I were
j used as the basis for all of the non-destructive testing performed.
,

In all cases, the components and/or sections to be ultrasonically examined
1 were scanned critically using the beam directions and modes most likely to

detect damage resulting from the accidental forces applied, e.g. the inter-
face (fusion zone) between safe end buildup and nozzle base metal was examined
ultrasonically from the I.D. surface of the nozzle using an angled shear
wave technique, and from the end face of the weld metal buildup using the
longitudinal mode, to indicate possible damage resulting from the shear and
bending forces applied to the ends of the nozzles.

~

The portions of the vessel selected for critical evaluation and the applicable
combinations of ultrasonic, magnetic particle, liquid penetrant and visual
non-destructive test methods used in each case were as follows:

1. W-Z (Vessel Axes) Inlet Nozzle including base metal, safe end weld metal
(stainless) buildup, cladding, nozzle to shell weld and 9'' annalus of

O vessel wall around nozzle to shell weld--ultrasonic, magnetic particle
on the 0.D. and liquid penetrant on selected areas.

2. W-X Outlet Nozzle including base metal, safe end weld metal buildup,
cladding, nozzle to shell weld and 9" annulus of vessel wall around
nozzle to shell veld--ultrasonic, magnetic particle on the 0.D. and
liquid penetrant on selected areas.

3. X-Y Inlet Nozzle abraded area only on the 0.D. surface of heavy section
of the nozzle--magnetic particle and ultrasenic from tapered section

7
'

O.D. of the nozzle.

4. Nozzle shell course to intermediate shell course weld--180*, Z-W-X
(vessel axes) segment--ultrasonic (shear 45*) in six directions from
0.D., magnetic particle from 0.D.

5. Intermediate shell course to lower shell course weld--180*, Z-W-X seg-
ment--ultrasonic (shear 45*) in six directions from 0.D. and magnetic
particle from 0.D.

6. Intermediate shell axial seam weld--ultrasonic (shear 45*) in six
directions from 0.D. and magnetic particle from 0.D.

t

k

i

.

O
,

.- - . . _ - . . __ . _ . ___ _.. ,, r . _ _. . .
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7. Lower shell axial seam weld--ultrasonic (shear 45*) in six directions4

1 from O.D. and magnetic particle from 0.D.

8. Abraded area, lower shall course to bottom head transition section weld--#

ultrasonic (shear 45*) in three directions from O.D. on lower shell
course side of weld and magnetic particle from 0.D.

i 9. Instrumentation nozzle I.D. welds--9, random selections; liquid penetrant,
'

I.D. surface.j

Primary Coolant Nozzles (Ultrasonic Examination)

The inlet and outlet nozzles, items 1 and 2 above, were ultrasonically
examined using shear and longitudinal mode contact techniques from the I.D.
surfaces of the nozzle and the reactor vessel as shown in the sketch
attached as Figure 1. The nominally 45*, shear wave testing was conducted
from the I.D. surfaces of both primary coolant nozzles at 1.0 Mhz using
search units (wedges) ground to fit the curvatures involved. The couplant
(Hamikleer) was kept cold to increase the viscosity and thereby increase
the continuity of the coupling. The distance corrected tuning levels for the
shear wave testing were established, based on the thickness to be examined,
on clad reference blocks * containing 3/8 inch diameter and 5/16 inch diameter-
side drilled reference holes. B&W S-204C was used as the referenced
procedure instead of S-204B for examining the nozzle forgings; the "B"
procedure requires notches for calibration which are not permitted in*

finished vessels. The 100% DAC reference line, and a 20% DAC recording line
I were drawn on the CRT as specified in B&W procedure S-204C; all indications

exceeding 10% of reference to be investigated to determine the maximum at6pli-
: tude attainable. It should be pointed out that the tuning level was
! established on the reference block prior to contouring the search unit to
.i

fit the I.D. of the nozzles and then rechecked following the shaping of the-
search unit vedge; no significant (less than 10%) change in tuning level
was noted. The basic shear mode scanning, as shown in Figure 1, was con-
ducted axially, i.e. with the sound beam directed toward the open (outer)
and of the nozzles. Shear wave (approximately 45*) scaaning from the
I.D. of the nozzles in the circumferential and axial-(toward the inner end
of the nozzles) directions was conducted on the outer end (6 inches) of
the subject nozzles in the quadrants exhibiting the most surface damage.

* Two directional longitudinal mode testing at 2-1/4 Mhz was conducted on'the (items 1
| and 2) nozzles, nozzle to shell welds and the vessel wall in the immediate

_ The distance corrected tuningj vicinity of the nozzles as shown in Figure 1.
|

levels for the longitudinal mode testing were established in accordance with-

*The same blocks used in the original ultrasonic mapping of the subject
vessel by the vessel fabricator.

;

!!

O

<
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B&W procedure S102-Z on the 3/8 inch diameter side drilled hole in the clad

portion of the reference block described earlier. The tuning level for the
testing from the 0.D. of the vessel wall was established, using the same
reference hole, on an unclad portion of the reference block. Comparison
of the back reflections obtained on the reference block and the vall of the
vessel were approximately equal, indicating equivalent sensitivity levels
in the block and vessal wall. The required 100% DAC reference line was
drawn on the CRT screen along with a 20% of reference reporting level line.
As in the shear wave testing, all indications exceeding 10% of reference
were required to be investigated to determine the maximum aplitude attain-
able. In the longitudinal wave testing conducted from the I.D. surfaces
of the nozzles and vessel, the cladding bond quality was also determined.
Longitudinal mode testing on a spot check basis (surfaces were too rough
to do otherwise) was conducted from the end faces of the safe end weld4

buildup. The test frequency was 2-1/4 Mhz and the tuning 2evel the same
as that established for testing radi{ ally from the I.D. surface of the
nozzle.

The ultrasonic testing of the subject nozzlos, safe ends, welds and vessel
wall revealed only three discrete indications of reportable (20% and
greater) amplitude. The three indications were found in the W-Z inlet
nozzle to shell weld at the interface between the weld and base metal
of the vessel wall. Assuming the top (top of vessel) of the nozzle to
be 12:00 o' clock and viewing the nozzle from inside the vessel, one of
the indications was found at the 1:00 o' clock position, the other two in() the 9:30-10:00 o' clock position. The 1:00 o' clock indication was as-
certained to be approximately 100% in amplitude, the two others about
40% in amplitude. Examination of the report of the original ultrasonic
mapping of the vessel indicated that the three indications found were most

likely the same ones reported in the original mapping; no increase in size
or extent was indicated. The three indications were listed in the mapping
report as 110%, 50% and 50% in amplitude.

Shell Welds (Ultrasonic Examination)

The ultrasonic examination of the circumferential and axial seam welds,
items 4, 5, 6, 7 and 8, was conducted from the 0.D. surface of the vessel
because of the increased detectability afforded by the better surface
available. The testing was performed in general accordance with the appro-
priate B&W procedure (S-204C) in the manner shown in Figure 2, attached.
The testing, as indicated in Figure 2, was conducted at 1.0 Mhz in the shear
wave mode at an angle (approximate) of 45* at a distance corrected tuning
level established on the 5/16" diameter side drilled reference hole in the
unclad portion of the reference block used; the recording level was set at
20% of reference. The circumferential seams were scanned (100% volumetrically)
in a critical manner, because of the accidental bending moments applied, over

,

e
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a distance of approximately 1-1/3T on both sides of the we e with the sound
beam directed 90* to the weld axis and in a less critical mant.;- clong the
weld in two directions on both sides of the weld with the sound b, .a directed

at an angle of 15* to the weld axis. The abraded length (36 inches) of
the loter shell course to bottom head transition section weld was examined
in the same hanner from the lower shell course side of the weld only.
Surface roughness and the contour of the transition section precluded testing
from the opposite side of the weld.

The axial seam welds were examined in the same manner, i.e. in six directions
from the 0.D. surface of the vessel, and at the same tuning level as the
circumferential seams except that the more critical examination, because
of the bending moment applied, was performed with the sound beam directed
along (15' to the weld axis) the welds instead of across (90*) as in the
circumferential seams.

No reportable, i.e. equal to and/or exceeding 20% of the reference, in-
dications were noted in the examination of the circumferential and axial
seam welds. Four discrete indications, 15% of reference amplitude, pro-
duced by discontinuities in the weld metal-cladding interface were found in
the flange to intermediate shell weld generally in line with the W-X outlet
nozzle. These indications were detected from the intermediate shell course
side of the weld only. One indication of 15% amplitude, similar in ch'aracter
to the four previously noted, was found in the intermediate shell course

O' to lower shell course weld approximately 9 inches off (toward the W axis)
the Z axis of the vessel.

X-Y Inlet Nozzle (Ultrasonic Examination)

The abraded area on the 0.D. of the X-Y inlet nozzle, item 3, was ultra-

sonically examined using angled shear wave techniques from the tapered 0.D.
surface of the nozzle. A test frequency of 2-1/4 Mhz referenced to the 5/16
inch diameter side drilled hole in the unclad portion of the reference block
was used to examine the nozzle area in question. No indications of discon-
tinuities were found.

Magnetic Particle Examination *

Magnetic particle examination performed in accordance with B&W procedures
S-102T and S-ll on the designated areas, items 1, 2, 3, 4, 5, 6, 7 and 8,

,

of the vessel revealed no indications. -'

|
Dye Penetrant Examination *

Dye penetrgnt inspection of the I.D. instrumentation nozzle welds, item 9

*For details of magnetic particle and liquid penetrant examinations see
PWR Quality Assurance Report "L. Isbille Trip Report # ."

O

. .
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and the safe end areas of the W-Z and W-X primary coolant nozzles, items 1
and 2, revealed no indications of damage other than that visibly noted on
the safe end weld preps.

Summary

The 100% volumetric ultrasonic examination of the designated portions of the
Point Beach #1 reactor vessel did not reveal any discontinuity indications,
other than those reported by the vessel vendor in the ultrasonic mapping
conducted on the vessel, equal to or exceeding the 20% reporting level
set for the testing. Five indications, four in the cladding base (weld)
metal interface of the flange to intermediate shell weld, one in the same
location (cladding-base (weld) metal interface) in the intermediate shell--
lower shell weld, were found in the 180* segments of the circumferential
seam welds examined. All five indications were 15% of reference amplitude
and smaller. All of the discontinuities indicated by the ultrasonic testing
performed were characterized as discrete, i.e. having little, if any, measure-
able extent in any dimension, well defined and isolated with respect to others
in the immediate vicinity and definitely not crack-like.

No magnetic particle and liquid penetrant indications were found in the areas
examined.

In my opinion, based upon the results obtained in the non-destructive
evaluation performed on the designated areas of the Point Beach #1 reactor-~~

s vessel, no damage other than that visibly noted, v s sustained by those
portions of the vessel examined as a result of th transportation incident.

I

i (~')v

|

|
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TABLE I *

Issue Title Spec. No.
,

10/4/67 Requirements for Final Non-destructive Testing
of Class "A" Nue). ear Vessels Built in Accordance
with ASME Code 5-204

2/16/68 Ultrasonic Inspection of Plate by Straight Beam
and Angle Beam S-204-A

2/19/68 Ultrasonic Inspection of Ring and Hollow
Forgings by Longitudinal (normal) and Shear Wave
(angle) Beams S-204-B

3/19/68 Ultrasonic Inspection of Circumferential and '

Longitudinal Weld Seams Joining Similar Materials S-204-C

| 9/14/67 Ultrasonic Inspection of Full Penetration Nozzle'
Welds of Similar Materials S-102Z

4/13/66 Ultrasonic Inspection for Bond of Weld Metal
Overlay Cladding UT-66

7/18/66 Magnetic Particle Inspection and Acceptance
Standards - Base Materials S-102T

,

-l
/ 5/22/61 Magnetic Particle Inspection - Welds S-11

5/24/61 Dye Penetrant Inspection S-10

5/16/66 Dye Penetrant Inspection and Acceptance
Standards for Base Materials S-102R

* All Babcock & Wilcox Company Specifications and Procedures
referenced throughout this report are contained in Appendix X,
Volunie II.

$
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O APPENDIX XIII

TRIP REPORT,
L. K. ISBILL, WESTINGHOUSE ELECTRIC CORPORATION,

MARCH 16,1969

.

Note: Appendix X contains all Babcock & Wilcox Company Specifications
; and Procedures referenced throughout this report. The Specifications and

Procedures are proprietary to The Babcock & Wilcox Company and are con-
tained in Volume II of this report.
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. s e i . v....v t eom simu xygg.2

#' L. K. Isbill .;om - Auuion
' 't-

| s.,5,g..:f.so..e tal .i. et inferem:ict. e.nJ ell classified i .fs, . rien d.evlJ tr 3,ep.2,cd es g,1,0 [ Morch 36, 1969
-

0

e T|CAf' eepe. e..J evfe. cats J in el.e Sw.i.mory.

f. De not inelssle any inft4.mtion in 11ae Trip Report that v>ill seus it to te classified. F ltr No..QC.V--TR-35S
'

w -a -a maaue.uw.e m wv.=m- _
. . m.mnwr_.s. r

I D151RIDUTION ADDITloNAt. DISTRipuTIOtt

C*****'' D. Thorn C. Haight.
,

2 in cimicAt iretoRYAlloN CINTO' R. Hill L. Katz
t

I PhttIMINAhY rLANI tr4ckG. ( ) g g geg
I PROJE C.1 MA'IAcLR ( W. Hei,derson i'

F. Moschini T. Noel
,a ruwainstr.c ( C. Herbst ) J. Stecle

R.Pearsall['L.Zanei INSPiclloN (C. Durfee )
*

L. Bell
: 2 uAugt i No. ir NiloTI ATioN ( ) g- L CarTMt
| 2 onora srnvicr. It cor.inAct ( ) H. Hickman ' W. Owens ('O
4 ' I ' QC (2)

'

va s e io inner or Coveauv amo/on etason vis s tro) sMor capt a ho.,,

CsecettYuccTiNG WEP Site XARP-90359
Locatto at trutt soonass) -- ntsorsatics no.

3ar6ticisovinir Two Crecks, Wiscone.in
bu b>I C I

~ CoNikaC T ho.

Usatrr.krcoTATsoN Witness non-desfructive testing on reactor
'

vessel unit #1 ovost e no.

UcoN1HAcl;

omit (s) of ut t is m G Pug t s 5C .,aM N No.

54-Q-100235< Ma'rch 11, 12, 13, 1969
* ~ ~

f ' ~~ orM a i.os erss ki;;ouiT - ~ ~ ~~~
PERSONS PRLS.NT .

{ a roWc-'c o.Te"5[viEc'. orsta erstencuousr

. ,,._ _ L. K. Ishill W. Henderson - Proj ect, Manager J. Furry - MW QC Engineer .
_

H. Hicknan - Oper. Manager _ C. Davidson - B&W NDT Tech.
,._ . ... __... ___ _ _.._

J. Steele _QA_ Manager W. Good - B&W NDT Tech.
. . _ . - _ . . . . . .

A._ Car.r_etti _QC_En_gineer
_

. _ . _ . . _ _ _ . L _Jo_1J - Mach. Engineer _

Su?SRY :

The purpose of this visit to WEP Site was to witness additional non-destructive testing
2 on unit no. 1 reactor vessel as a result of field accident. <

,

The testing was done in accordance with procedures and specifications approved by W_ .

Engineering on March 8, 1969. See attached sheets.
All the tests except one were accepted by B & W' Q'uality Control.
The one reject was dye penetrant inspection on the inlet and outlet nozzles which were
in the daraa;3d areas. The rejected indications are at the land on the .055" weld
preparation. A repair procedure is to be submitted to U for approval before work is

-started on these-arcar,. . ,
,

The author concurred with B & W's interpretation of this test and approved these tests.
Attached are sheets giving the outline and description of each test with results.
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O
APPENDIX XIV

CORRESPONDENCE,
FEASIBILITY OF MAGNETIC PARTICLE INSPECTION

,

>

Table of Contents
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I. Letter to C. W. Fay from J. R. Steele, Westinghouse
Electric Corporation, dated April 10, 1969; subject
Magnetic Particle Inspection WEP Reactor Vessel XIV-2

II. Mernorandum to D. E. Kinsala from G. R. Forrer,

The Babcock & Wilcox Company, dated April 3,1969;
subject Magnetic Particle Inspection Twin Creeks
Ves sel Incident XIV-3

~

'

III. Photograph - Magnetic Particle Test Results XIV-4

IV. Photograph - Magnetic Particle -Test Results XIV-5

Note: Pages XIV-2 through XIV-5 contain, proprietary information and
are included in Volume II of this report.
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O
APPENDIX XV

TRIP REPORT,
R. D. WYLIE AND R. J. CEPLUCH,

SOUTHWEST RESEARCH INSTITUTE,
APRIL 15,1969

Note: Appendix X contains all Babcock & Wilcox Company Specifications
and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are con-
tained in Volume II of this report.
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Doc. #2367-04(1); .

( XV-2

: SO UTHWEST R ES EARCH INSTITUT E
1

eSoo CULEBRA ROAD SAN ANTO NIO, TEX AS 78228

TRIP REPORT;
'

SwRI Project 17-2367.04

TRIP TO: Wisconsin Michigan Power Company
,

,
Point Beach Nuclear Plant

,

Two Rivers, Wisconsin I

.

BY: R. D. Wylie and R. J. Cepluch

DATE: April 15, 1969

PURPOSE OF TRIP: Attend Meeting to Discuss Procedures For Projected
Repair of Damaged Point Beach Reactor Vessel #1

PERSONNEL PRESENT:

Wisconsin Michigan Power Company
C. W. Fay
W. A. Pollock
A. L. Karpfinger

Westinghouse Electric Corporation
R. L. Gifford
R. Von Osinski
J. R. Steele

W. B. Henderson*
L. J. Bell

E. M. Reno
A. W. Garrett
E. T. Hughes

Babcock and Wilcox Company
T. A. Anderson
J. R. Fletcher *

A. Anderson *

Public Service Commission of State of Wisconsin
H. E. Galineau
L.' L. Smith

R. E. Purucker

ok



XV-3

TRIP REPORT
SwRI Project 17-2367-04
Page --2--

Boiler Division-Department of Labor State of Wisconsin
J. J. Duffy

Southwest Research Institute
R. D. Wylie
G. Kearney*
R. J. Cepluch

* Attended part-time

Mr. Fay opened the meeting and stated that it had been called by Wisconsin
Michigan Power Company to permit all interested parties to review and discuss
proposed repair procedures and express their views and, hopefully, have
agreement prior to the completion of the projected repair of the damaged -
reactor vessel. He added that in addition to the representatives in attend-
ance. - representatives from the Atomic Energy Commission (AEC) and the
Hfrtford Steam Boiler Inspection and Insurance Company were invited. He
stated that he did not receive a reply from AEC, but that AEC has been kept

A posted on all details to date and that AEC does understandithat Southwest
V Research Institute (SwRI) has been retained to follow the repair through to

completion and write a final report. The Hartford Steam Boiler Inspection
and Insurance Company elected not to attend the meeting but will require
that their representative review the repair procedures developed for ASME
Code compliance.

Mr. Fay asked Mr. Von Osinski to review the events to date. . Mr. Von Osinski's
summary repeated the events outlined in his Trip Report dated March 3,1969(l)
(copy in SwRI file) covering his visit to the plant site on February 23, 24, and
25, 1969 following the reactor incident on February 22, 1969.

Mr. Von Osinski stated that a procedure was developed for righting the vessel (2)
(copy in SwRI file dated February 25, 1969) and the vessel was moved to-its
present location and a temporary house. erected. He added that the vessel
was inspected by B&W representatives under Westinghouse representative
supervision and the concensus was that with the exception of some damage to
the skid, .it was judged that physical damage to the vessel proper was limited
to the inlet and outlet nozzles with the weld preps of both nozeles being
damaged - principally the weld lips and a' superficial scar on the inside of

; _

the outlet nozzle.' . The scar was initially judged to be 'about 0.045 inch deep,
but after preliminary grinding that removed the upset area, it was re-evaluated-

and judged to be only about 0. 005 inch' deep. The location of the area was
.

u.) (1) See Appendix IV.
(2) See Appendix V.
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difficult to find and Mr. Fay expressed concern over B&W not mapping the
area for positive location. The question of building up the area with weld
metal was discussed at length. Subsequent examination of the area and
further discussion developed the decision to overlay the area with weld
metal and grind the overlay to the contour of the nozzle wall. l

1
!

Mr. Von Osinski stated that examinations of the weld preps of both nozzles
did not disclose any discontinuities other than the visual damage of the weld
preps, principally the lips. Examinations of the weld preps at the time of the
visit disclosed an area in each nozzle prep outside of the damaged area that
had been ground. This resulted in much discussion,and an expression of
dissatisfaction by Mr. Fay that B&W had ground in the undamaged areas
after reporting that no discontinuities existed, and without agreement of
all parties concerned. The explanation offered was that the ground area
in the weld prep on the inlet nozzle was done at the B&W shop before the
vessel was shipped and the grinding in the outlet nozzle face was due to
finding a discontinuity that was not related to the incident.

The subject of grinding was discussed at length. It was agreed that grinding
<3 was to be limited to the extent necessary to prepare the damaged areas only
h for the weld overlay. It was agreed that no further grinding would be con-

ducted in other areas without complete agreement among Westinghouse,
Babcock and Wilcox (B&W), and SwRI.

The preliminary stress analysis prepared by B&W was discussed. Mr. Wylie
pointed out that SwRI was not satisfied with the initial attempt and that he
would have Mr. Pickett confirm in writing his telephone conversation with
Westinghouse on the matter. It was agreed that B&W would complete the
stress analysis after receiving Mr. Pickett's comments and Westinghouse

would obtain a copy of the final analysis for SwRI's review.

The welding procedure specifications to be used in making the repair were
discussed. It was agreed that it would be manual arc welding and B&W would

redraft Welding Procedure Specification WS-69-5 as required and SwRI would
be provided with a copy of the revised procedure.

The position of the vessel was discussed and it was agreed that all position
qualifications would be a requirement for the welders. Welders are to be
qualified in the 2G and SG positions in butt welds; it being agreed that cladding
qualification would no+ be applicable since the overlay becomes an integral
part of the final weld. Welder qualification was being carried out at the time
of the visit and SwRI will receive copics of qualification reports when completed.

Ov
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Weld progression for the overlay of the nozzle preps was discussed together
with the geometry of the completed weld. Babcock and Wilcox developed a
sketch to illustrate the weld progression and a copy is attached as Appendix A.

Preparation of the weld overlay for ultrasonic testing was discussed. It was I

agreed that ultrasonic testing would have to precede the final contour machining
and that Babcock and Wilcox would prepare a sketch to illustrate preparation
for ultrasonic testing and furnish SwRI a copy for review. Ultrasonic testing
procedure is to be submitted for review and Babcock and Wilcox is to prepare
calibration block to be 1 inch thick, 3 inches long, and 6 inches wide of the
same material as the weld overlay and contain three ! /8-inch flat bottom holes
drilled to a depth of 7/8t, 1/2t, and 1/4t. The procedure is to set forth the
acceptance criteria.

After a satisfactory ultrasonic examination, the nozzle preps are to be machined
to dimensions of original vessel drawings and the finished surface to be liquid
penetrant examined. A copy of the liquid penetrant procedure and acceptance
criteria is to be furnished SwRI for review.

It was agreed that radiography will be performed after the inlet and outlet pipes

} are attached.t

Iron contamination of the stainless steel overlay was discussed. It was under-

stood that checks have indicated some degree of contamination. Efforts will
be made to correct this condition and additional checks will be made after com-
pletion of the repair. Southwest Research Institute will be furnished copies of
reports.

The repair procedure transmitted by wire dated April 8,1969 was discussed.
A revised rough draft was developed (attached as Appendix B) and accepted
by all parties present. The procedure will be rewritten and distributed by
Westinghouse.

The meeting ended with it being understood that the repair will be followed
through to completion by the following people:

L. J. Bell - Westinghouse

A. Anderson - B&W
J. R. Fletcher - B&W
Salsbach - B&W
G. Kearney - SwRI*

,O
O
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t

* Southwest Research Institute may have another representative present
to witness ultrasonic testing and liquid penetrant examinations. '

d A zud '
kohert J. depluch'i +

Regional Manager
Hartford Operations Office
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- April 15, 1969 >

REVISED BABCOCK AND WILCOX PROCEDURE CNR-109

The following changes apply to B&W repair Procedure CNR-109-1.
,

This supersedes previous information, Procedure now reads:

1. Grind the weld prep where damaged suitable for PT and welding.

2. PT ground areas and face of weld groove to Spec. S-102-C, Rev. 5.
.

3. Probe grind to remove defects and reinspect by PT. Caution to be -
taken not to grind any deeper than r equired to remove defects. If
probe grinding to remove defects exposes base metal or cladding is
removed closer than 1/8 in. to base metal, weld repairs must be
made per Spec. W-6, Rev. 2 with Westinghouse approval.

4. Prepare weld buttering and six (6) in of bore for iron contamination
check. Examine for free iron per Spec. S-207. Remove any con-
tamination found.4

,

5. Establish nozzle terminals dimensionally prior to weld repair for
j subsequent nozzle machining.

6. Weld repair safe end lip and weld prep to Spec. WS-69-5. Process
per paragraph 3. 2.1, using 3 /32",1/8", 5/32" electrode. Repair will
include one layer of weld over the complete face of the weld prep.

i 7. Grind welded area suitable for ultrasonic testing.

8. UT Test per B&W specification S-4 as moditied by attachment (see note 2).

9. Repeat steps 3, 6, 7, 8 as required.

10. Set up portable mill to inside of nozzle and remachine weld prep contours
,

per B&W drawing 117817 -E -6.

11. Dimensionally inspect weld prep contours to the requirements.of B&W
Drawing 117817-E-6 and verify fitup dimensions.

,

12. PT machined weld prep per Spec. S -102 C -5.

NOTE:
1) Dry grinding of indications other than to the weld lip'must be reviewed,

for disposition by B&W, W, and SwRI.
, 2) Any indications four_d must'be reviewed by B&W, W, and SwRI before
l proceeding.

3) All ground areas will be mapped.

,

-

,

I
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APPENDIX XVI

STRESS AND BRITTLE FRACTURE ANALYSIS
PRIMARY INLET NOZZLE AND VESSEL SHELL

by
THE BABCOCK & WILCOX COMPANY

i
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This report covers the stress analysis and brittle fracture analysis
of the Point Beach reactor vessel under the loads imposed by the incident
in which the vessel was dropped from its transporting devise.

Pesults:

The maximum stress intensity is 6.18 ksi at point CUS on the shell.
This value is less than the 1.5 Sm allowable stress intensity limit of
40 ksi. The minimum crack size necessary for brittle fracture crack
propagation in the vessel was found to be 2 feet. A flaw of the size was
not present in the vessel.

.

Conclusions:

The vessel was not stressed above allowable limits by the impact,
and a brittle fracture was not possible under this loading condition.

C\
C/

* Note: See sketch 1, page 5
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i Pat.erninntion cf Londs

! The photographs of the vessel taken after the fall and the reports of witnesses

_

indicate that the vessel landed totally on one inlet nozzle and then rolled back

j onto an outlet nozzle as the head hit the ground. Based on this evidence, two

I locations on the vessel were chosen for analysis; these were the inlet nozzle and

i

; the junction of that inlet nozzle with the vessel shell. These were the highest
,

stressed areas in the vessel.

From the photographs taken after the fall, it was determined that the forward4

; edge of the inlet nozzle entered about 6-inches into the soil while the rear edge

remained at grade level (see Sketch 2 page 7). We, therefore, assumed an average'

depth of penetration of 3-inches over the cross-sectional area of the nozzle. A

I- soil subgrade modulus of 700 psi / inch was used (see Reference #1). We also took

the total load as a point load acting on Point A (see Sketch 2). This assumption

is conservative.j

1

In the analysis of brittle fracture it was necessary to assume that the load

on the nozzle tip was a distributed load, since assuming a point load leads-to ,

f local stresses which are not realistic. We assumed that the load was distributed

uniformly over an area equal to the thickness of the nozzle end times one-half

that portion of the circumference on which the veld preparatien was deformed. .The

j factor of one-half was used to take-care of discrepancies in estimating the lengths
!

i of deformed portions from the photographs and to allow us to use a uniform

i distribution of loading (see Sketch 3 Page 9).

Since the load normal to the plane of the nozzle, Fx, produces comoressive
;
'

stresses it can not contribute to brittle fracture. Therefore, only the shear

stresses, Fy and F , go into the maximum stress | calculation at the nozzle end.2

j. At points remote from the tip_ of the nozzle, the stress computed under the

assumption of point loads were used.

;O
'

3~
,

. - . . ..
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(,i ptUd of Analysis:

The load F on point A was broken into ecmponents F and F . Two sets ofx y

moments; 4, M , and H , were computed, one for the moments at the inlet nozzley z

weld end and one set for the moments at the midplane of the vessel shell. A

circumf,rential load F was assumed equal to F . The to: aional moment on the3 y
e

nozzle, 4 , was assumed equal to O since the vessel did not rotate about the
.

nozzle as it fell.

For the stress analysis of the two areas under consideration, two BSM

programs were used. The first, program #91139, calculated stresses in the vessel

at the juncture of the inlet nozzle and the vessel shell. The inputs to this

program were the loads and geometry of this area (see Ref. #7). The output

shows a maximum stress intensity of 6.18 kai at point CU (see sketch 1 and computer

output attached) . The second program PS4 #91139A, calculated the stresses in the

(] nozzle remote from the tip. Input and output are as described in the user's
v

guide of reference #9. The maximum stress intensity in this area was 3.28 ksi.

Brittle fracture minimum crack size was found by entering figure 9 cf Ref. #2

at the stress level and a temperature below the nil-ductility temperature, N.D.T. ,

to find minimum flaw size necessary to cause fracture. Three values of stress

were used; 6.18 ksi, 3.28 ksi, and 3.49 ksi. A value of yield st',ress of 50 ksi

was used. Only 6.18 kai gave a finite crack size.

,
,
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/G ! Inlai No :le of the Point Ench L actorQ| Impaat 1cCa en th:4

I. Data .

o = 26.25 innhe; @ vass31 (outside radiu; of nozzla)r

ro = 17.C in:h:; A nonzla fre 3 en;I outui.!: radiu:
Rm = 70.625 inchea,(nid thickness radius of vess01)
Ty = 9.0 inch 30, veecel thickn: s
Tn = 3.140 inches, nozzle thicknecs at free end
g = 44.65525 inchec listan:a from nozzle frr.:e end to nid thickn ;;c of shull

-
>

Nozzle p;netritien into coil

6 inches at Point A Sae Skatch below
0 in:hes at Point B

Vessel total vcight = 2?O Tons

:
.

.

.

I /

/.~
% ~~ t

~7 /

Gr:qnd thd ') . ,x :--

{.s, Poid B ) / )
.. . x _.. _ _ _ _ . _ . . . _

'
'~'

Point A

kE. Assumptions

1. The initial impact was taken on tha inlet nozzle.
2. Point A on the above sketch hit first.
3. The soil subgrade colulus used was 700 psi / inch. This valua was choc.n

froc: Figure 13-6 of R3ference 1 because this value is the most
concervative, and because it is associated with a soll con.liticn similar
to that fcuni at th: incident cite.
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III. Losi Csiculations

A. F = KAb

whero
i

F ' force on the nozzle
K = coil subgre, nodulus
A :-cross-sectional area of tha nozzin free end,

*
; b: averag; dept.h of penetr. tion into coil'-

F : 700(3)" (? [(17)2 - (13 8525)2]) = 640,640 ihu..

= 640.64 kips,
. . ~ .,

'B. Fx = Feose _ . -

bf I N - g '., a ,' "' ^v Y--- -.2: - /Sin @=_k *
34

t's r
j = 0.17647

' O = 1009 ' 51.4"

cose = 0.954307

! Fx = 640.64(0.984307) = 630 59 kips = Radial Force on v:ccol
"

A.

C. Fy :-F sine

Fy =-640.64(0.17647) = -113.05 kips '= Longitudinsi shcar force

D. My = 5043.38 Mn(a.;sume 0.ror momcnt on nozzle end.) Circumferential moment
on vassel-

E. Mz = + P(17) - Vg, (44.65625) = + 5,671.61 K-in longitudinal moment on vecsal.
--Mz = 17P = 10720.0 K-in on noz 10

F. M = 0.0 torsional momsnt on nozzlsx

G. Fz = -113.05 kips

~
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, where t = the nozzls thickness

10f = the frsction of the circumference en ifnich ths veld
3600 . prep.sration was damaged by the fall. -

7 = 3.14159 .? -
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~d =' the mid thicknese diameter of the nozzle.
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- Brittle Fractura:

Dater:nination of minimum flow size that vculi esu;e f;ilure in tha primary
inlet nozzle in the vicinity of the loading zone. Please see Refer:ncs #2.

A = f(3.1475).(0.3)(1T)(30.6525)W
deformed circumference
at mid surface of noz 1c

-

Ao = 45.761 square inches

The distributed Icad in, thars fore

F' = 640.64 = 14.00 kips on each squara inch = tha local bearing ::treca
45.75

Fy = 11,10_1 = 2.47 ksi from shear component. of total load
45.76

' F$ = 111._05 = ?.47 kai from shear component of total load
45.76

Q o73c max = d(FE)2 +(7y)2 2(2.47)2 3,493 p31===

K% = 9, = 1.faj(100) = ?%rm
i sy 50(v) ,

! from Figure 9 of R3ference 2 there is no crack large' -

enough to cauce fracture due to the local utrass at**

the nozzla end.

From the stress calculations on page 16

cmax = 6.18 kai G Point CU
Kn = 6.1s = 12 45

50

h, /, from Figure 9 the minimum crack size at Point CU is Ne:t
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The maximum NM for any point on the vessel is +500F. The temperature at the
0This is NM -12 F for the loaded sections.time of the fall was 380F.

The maxibum stress level found was 6.18ksi, this value is less than 1/4
yield stress.

the dashed line for a crack,ve at these values we find point C which appears belowEntering the graph abo
size of 2-feet. Therefore, we know that the minimum

crack siz,e to produce propaga. tion is greater than 2-foot for the loading described.
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PROGRAM 91139 41JLAARC ANALYSIS 0F 5 HELL STRESSES DUE TO ATTACHMENT LOADINGS DATE 04/15/69

P0; :T !5 *.CM :!E ACTC ! !M:'ACT LGACING Of: I NL E T NC Z I.L E ! ! . '. St, G 1 VESSCL STRFSS

~

INPtlT 0 %T A -- GEOMETRY DESCRIPTION
. _ _ . _ - -

EXTERNAL LOADS HAVE SEEN INPilT
.

THIS ANALYSIS IS PER SFCTION III SPECIFICATIONS

HALF THE LENGTH OF REC TANGilL AR LOADING SUHF ACE
___. _ . .I.N_C IlCUf4 EfdPSJ_IAtJI R.E.C.T_I_0N 15.._,_.__._._.._._........ o.n JN.

,
. _ . _ _ . . . . . _

H A L.F_TE E 11NGRf__0 F_ der T_4._N_G_s)1,_A_R _f 0 ADI NG SURF 4 CCc. . . . - _ . _ . , _ _ _ _

IN LaNGITU.3INAL Di4ECTION 15................... 0.0 IN.

AEAN PADIUS Cf- VESSFL SHELL 15...................... 70.625 IN.

WALL THICANESS OF VESSEL SHELL 15................... 9.000 IN.

- UUTSIDE RADIUS OF ROUNO ATTACH:1ENT 15............... 26.25') IN.
td

I NPUT O AT A -- LOADING CONDITIONS
*

RA0!AL LOA 0 15.................................... -630.590 K IPS
_ . . _ . . _ . . . . . _ ..

FORCE IN CIRCUMFEkENTIAL DIRECTICri 15............. -113.C50 KIPS
.

ClitCtiMFERFNTIAL MGMENT 15......................... -5048.379 K-IN ''

O_
F O.4C E IN LisNGITUDINat. 01RFCT ION 15................ -113.0 50 X I P S )

- . - . .
LO vG1TUCIN AL H0iENT 15............................ SuT1. 6 G9 R-I *:

TCASIONAL 14 DENT 15............................... 0.0 <-IN
,

___

PRESSURF INSIDE VFSSEL 15......................... 0.0 KS!
.

REFERENCE TiAi;UAL USEO RY THIS P't0GR4:4 IS ENTITLE 0 - LOCAL STRESSES IN SPHERICAL ANO
..

y.

CYLINDRICAL SHELLS DUE TO EXTERNAL LOADINGS - PUBLISHE0 IN autLETIN 107 SV HELDING <
:_.._,...-_...._. e -

RESFARCH COUNCIL, AUGUSl 1965, WRI,TTEN BY K. R. WICHMAN, A. G. HrlPPER AND J. L. *.ERSHON. [
._ __ -- ._._

!

(MTfji$__tt$f 0 fa CilTPOT r. 9 F T H f' SAMF AS SHOWN ON PAGE 9 CF THF AROVF RFF9RrNCC
9
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| PROGRAM '/1130 ill J L A 43 n tN AL Y S I S flF NMELL ST4 ESSES DUF TO ATTACH MENT 1.0 ADir4GS DATE 04/15/69
i

POINT 4 TACH R F AC T0:1 I t1 PACT LOADING ON INLET N0ZILE(1.456 G) VESSFL STRESS.

CUNSI Ai;15 Fis GM KARIAL LOAD G%9HS WI TH GAMMAS AND SETAS USED AS INPUT
0.3257E 00 M0 = 0.89720-010.76471- 01 HFTA

. . . . . _ . _ _ _ . . _ . _ _ _ G /.*e3_A
==

0.5533C-01n.3252E 00 MX =HETA =

0.7702E 000.3252E 03 NO =
_ _ . _ . _ _ _ _ _ _ _ . _ . . .

4FTA =

0.12r1F 010.3252E C3 NX =BETA =

CFASI ANTS FROM Cl kCU'4F ER ENT I AL .it)'tEtJ r G'R APHS WI TH G AW AS AND BE T A S USF O AS INPUT
0.4496c-010.3257E G3 MO0. 70 '+ / E 01 3 ETA =GA>MA = =

0.3252E 00 MX = 0.5721C-01
-

oFTA =

= 0.2A36F 000.3752E 00 NOGETA =-

-

r3FTA = 0.55o4E 000.3252E CO
,

NX =

- - . . ..-_.

CONSTA'JT S FRO:4 LONGITUDINAL MOMENT GRAPHS WITH. GAMMAS AND BETAS USED AS INPsJT
0.3969E-010.75i47E ol ScTA = 0.3757F 00 MQ =

; GATIA =

SETA = 0.3252E 00 MX = 0. 64 5 0 f-- C 1
|#- 0.C579F OC jO_._3.1_5_2_E 00 NO =
i

'lE T A =
_ _ _ _ . _ _ _ _ .

0.7864E 00 |0.3252E 00 NX =BETA =
1.

<

1 1
i 1
1 ; 1

*

. - - . - .
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PROGRAM 9113[ 51)I.~Ak D ANAL 551S OF SHEi.L STRESSES DUF TO ATTACHMENT LO ADINGS DATE 04/15/69

,

2OINT dEACH RF ACTOR IMU.CT LOAO!MG ON INLET NOZZLE (1.456 G) VESSEL STRESS
-

1

ALL STRESSES ARE IN KSI
. _ _ . _ . _ . . _ . . _ _ _ . - .

-

- - __C I R Cij.u F_ EJ E.N T_LAL_ SIB F_S3 src s v u < >i i Pu,r G Fai it . ac e-3 wr or Ao At de. .,

LO3D AU At 8'l HL Cf3 CL ntJ DL

i _ _. _ f__ O.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77

. P_ _ _. _ __.l. 73 -b 75 3_.75 -3.75 3.75 -3.75 3._75 - 3 ._7 5

MC 0 ._0 0.0 0.0 0.0 0.10 0.10 -0.1r -0.10

1 . . .__ __ __ __ M C O..O 7.1 0.0 0.0 1_._% - 1,._5 5 -1. % 1.55
:

*

'y L ' -q.37 -e.33 0.47 o.37 0.9 0.0 0.0 0o ia
,

1

;1L n.71 0.71 n.71 -0.71 c.9 0.4 0.0 0.6
,

,

t

.___ . . T U T. A t 's. 44 -2.64 5.60 -3.31 6.16 -4.42 7.3P -1.53
!

.)
' '

L ON G.I_f UD I N AL STRESS !

l
'

.

- -

_ _ _ _ LOAD AU AL 818 8L Ctj CL 'itJ DL

. _ _ ._P 1_._1.9 1.10 1.19 1.19 1.19 1.19 1.14 1.19
. <

p '2.61 - /. 61 ,.61 -1.61 7.61 -2.ol 7.61 -7.61^'

.

4.___ __ M C . . O G 'idi ^.1 0.0 0.19 0.10 -0._1c -0.19g

_. Pc n ._O *1.3 0 . _G 3.0 0.95 -n.85 -0.05 0.85 _

.,

at - 0 ." l 1 -

'
_

-0.11 O.I1 0.11 n.O O . ') 6.0 0.0 _

' X
. ._ . ___Mi -1,_13 . 1.1A L.18 -1.19 0.0 '0.0 0.0 0.0

__.

. _ . T.0TA t 2.51 -' 15 *i.39 -2.40 4.84 -2.07 2 . 7/. -0.76 5.

.
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STRESSES IN A N;12ZL E QUE TO EXTERNAL MECliANIC AL LO ADS'

POliJT BFACit REACIOd INPACT LO4 DING GN INLET N0ZZLE (1.456 G)N0ZZLE STRESS_,
. . _ . . _ . _ . _ .

. .

'
--..s

I N S ! d t- RADIUS................................. 13.8525 INCHES

OUT SI DF RADIUS................................ I 7.0900 INCHFS

I N T E T5N AL FRESSURE.............................. c.0 .KSI
. _ _ _ . _

g
/4

_

KIPS IN-KIPS
~

,

._ _. . .. F X . . . .. FY F/ i1 X MY .M /

, __ _ _ _ . -610.AO -113.0's -11.1 05 0.0 0.0 10720.70

, ALL LOADS ARE ON A TOTAL LOAD BASIS
%

..

_. t 0.N.iI.T_UD.ItiaL c I Fluar_GiF.![T_I %L R A O_L.it_ C I R C_Q!iF FR ENT If L SHEAR
STRESS STRESS SFRESS STRESS

*
INSIDe 1.98 C.0 -0.0 0.74.

'0UTSIDE 2.90 0.0 0.0 0.74 [
.

PR.! NC I P AL STacSSES STRESS INTENSITIES

51 57 S3 S12 523 S 31

'' INSIDE 2.2 i -0.?S -0.0 2.47 -0.25 -2.23,

OUTS!9E 3.03 -0.18 0.0 3.26 -0.18 -3.C9 X
_

<
. . _ ._. .._ _ _ . * -

. ALL VALUES ARE-IN KS1 k*

cv..__._....___.a___. -

. . . . -
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Fatigue Analysis

R = Fatigue St rength Reduction Factor = 5.0

We believe that the value of R chosen vill lead to a conservative
fatigue life.

S = ltiximum stress found by the previous analysis = 6.18 kai

4V = RS = 2.5 S = 15.45 kai = 15450 psi = 1.5 x 10 psi
2

The material used in the arou considered is SA-302 GR.B* stool,
therefore, we use Fig. Il-415(B) of Section 3 of the ASME CoJo
to find the allowable number of cycles of this loading.

Ni = A,11ovable number of cycles

By entering Fig. N-415(B) at an ordinate of 1.55 x 104 psi
and moving horizontally to the right to the plotted line

4 psiwe find that the line is always above the 1.55 x 10
level. From this vc can state that infinito cycles are allowed.

.
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APPENDIX XVII

STRESS ANALYSIS OF
POINT BEACH REACTOR VESSEL

by
PETER S. WESTINE, SOUTHWEST RESEARCH INSTITUTE
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O
Stress Analysis of

Point Beach Re actor Vessel

By

Peter S. Westine

May 26,1969 .

Summary

This stress analysis of the Point Beach Containment vessel reviews

the B&W analysis and makes its own analysis. The estimated. peak force

in the B&W analysis is much too low. That force would not provide enough,

| deceleration to stop the motion of the vessel in 6 inches. In addition, the

B&W estimate of peak force would not damage a 1080 segment at the lip
.

of the inlet nozzle. B&W misused the coefficient of subgrade reaction.

The first portion of theSwRI analysis tells how it was misused.

A single degree of freedom SwRI analysis is presented in which the

resistance of the soil to penetration increases with depth of penetration.
,

This is a fairly realistic condition near the surface of the ground. The

dynamic analysis yields a numerical value for the earth's resistance to
.

penetration as well as the magnitude of the peak force. An estimate is

also made of the duration of the impact.

O

--- i
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4 - O
The peak g's from the SwRI analysis are then compared to the average

,

g's required to halt a fall'4essel. This observation indicates that the SwRI

analysis is much more realistic.

SwRI then estimates the peak compressive stress from the shock wave

which propagates up the nozzle. The magnitude of this stress is very

acceptable. The period of vibration for the containment vessel is deter-

mined in order to compare the stiffness of the vessel to the stiffness of
:

the ground, and to determine which loading realm best characterizes the

impact. Very definitely, the vessel is stiff relative to the soil. A static

determination of the stresses from a knowledge of the magnitude of the
>

applied load is acceptable.

An SwRI stress analysis is enclosed which shows the location for the

application of the load, the load components, and the magnitude of stresses

at the weld joining the nozzle to the vessel and at the impset location. P/A

forces are the major cause of stress near the weld. SwRI estimates the

maximum compressive principle stress to equal 8,600 psi in the weld be-

fore including any stress concentration factor.

At the tip of the nozzle, SwRI estimates damage over a 108 to 120
.

segment of the nozzle. This conclusion conforms with observations in the field

and gives added confidence to the SwRI calculations and our estimate of im-

pact velocity.-
,

- .
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O Discussion On BkW Analysis Using The
Coefficient Of Subgrade Reaction Approach

The settlement caused by the shape of the soil under the load is termed

distortion or contact settlement. Usually the soil is treated as an elastic

homogeneous medium in such analysis. The distortion settlement of a

l is:rigid square footing on a semi-infinite homogeneous elastic medium

[ = 0.8 q b (1 M)
E (1)

where [is deflection (in)
2q is average stress (P/A) (1b/in )

b is footing width (in)
E is modulus of elasticity ,

p. is Poisson's ratio I

As should be apparent from equation (1), the coefficient of subgrade reaction,

O !

k, equals:

Ek= (2)
b 0. 8 (1-/) ,

Note that k is inversely proportional to footing width. If the footing width

is doubleJ, k is reduced by a factor of two. Similarly, if b is halved, k is-
J

3 for k in their - Idoubled. Babcock and Wilcox used a value of 700 lb/in
,

analysis. This value was one of the largest values in fig'.13-6 from Hough's

2book . The k values in Hough's book are coefficients of subgrade reaction

1 Foundation Engineering, edited by G. A. Leonard, Chapter 6 on " Shallow
Foundations," by G.. F. Sowers, McGraw-Hill,1962.

2 B. K. Hough, Basic Soil Engineering.-

i
.

O
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.

:

-
. _ _ _-



XVII-5

0,

V for plates 30 inches in diameter, as a careful reading of this book indicates.

Babcock and Wilcox used a k of 700 without modifying it because of the

width of the footing. The nozzle impacting the ground is only 3.15 inches

thick. k should be increased by 30/3.15 or a factor of 9.5 times 700 to

account for footing width. k for a 3.15 inch square should equal 6,650lb/id.
.

This same observation would also be reached using the European school

or point of view.3

In this reviewer's opinion, a value of k for a square footing is a poor

approximation to the shape of the contact surface. Because a large ring

contacts the surface of the soil, this writer would app.c,xime; reduce k

by a factor of 2.54 as indicated by table 6-6 in reference 1. A rectangle

footing must distribute its load per unit length in a plane, whereas a square

footing may distribute the load throughout a volume. This observation in-

dicates that the aspect ratio does have a significant influence on the coeffi-

cient of subgrade reaction. By assuming that an aspect ratio of 10 is .

sufficiently close to an infinite long footing, the factor 2.54 may be divided

3into k for the square footing to obtain, k = 2,610 lb/in .

Finally the coefficient of subgrade reaction should be modified to reflect
'

4dynamic as opposed to static results. J . K. Poplin reports that a factor

of from 1. 5 to 3.0 is appropriate. Theoretically a factor of 2.0 would

3 D. D. Barkan, Dynamics of Bases and Foundations.
4 J. K. Poplin, Dynamic Bearing Capacity of Soils, Report 2, Dynamically

Loaded Small-Scale Footing Tests On Dry, Dense, Sand, W.E.S. Tech-
nical Report 3-599, September 1965.

I

\
t v
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O i
occur if the response of the system is in the quasi-static loading realm.

This writer believes a factor of 2.0 is a realistic compromise and would

increase k to:

k = 5,220 lb/in.

This value of k is 7.46 times the value used in the Babcock and Wilcox

analysis. The force using this approach equals: 4.78 o10+6 lb s.

In addition we should note that the use of the coefficient of subgrade

reaction should be limited to elastic response. The plate load test being

used to obtain the coefficient is generally loaded until the deflection equals

0.1 inches. Because the plate is 30 inches in diameter, this means that

8/b = 0.0033. On the other hand, our 3.15 inch thick flange penetrated

an$ average of 3. 0 inches, or k h = 0. 95. This response is not of the same/

magnitude, and the deformation in the soil was permanent.

This reviewer believes that soil conditions should have been considered

to a depth of 6 inches plus 3b or 15.5 inches. A significant stress bulb

penetrates at least 3 footing widths. ' A coefficient of subgrade reaction

! based on an upper bound for soil properties may not be too realistic if the
|

! permafrost penetrates this stress bulb.
,

i

|

|

lO
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Single Degree of Freedom Model

Consider a single degree.of freedom system as follows.

x
1.

f(N %

f// / / ////

Then the equation of dynamic equilibrium is:

m M + f(x) = 0 (1)

We are forcing a cylinder into the ground so that only a portion is

loaded, k is the coefficient of subgrade reaction.

+9
/

"

'" loaJed sc.p . t
O

~O

+
F = 2 [, t r d e k x (2),

,

The following boundary conditions apply:

x=0 0=0 just touching

x = 3" 0 = 1T/ 2

x = 6" = x 0=T back has just touchedmax

These three boundary conditions mean:

x = 6r 9 (3)17 7

and E = 6r 'g
. '(4)

17 7

1

i

O
-

e

. | -
. . . .

m_____ _________-__.A L._ _ _-__ - --_- ----d -- --
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O
Substituting equation 2 into equation 1 gives:

mE+ 2[to(t r de k x) = 0

Or upon substituting (3) and (4) into the above equation and rearranging

terms:

o .

0+ t r k_ ' 02=0
L. M ,,

We prefer to conduct the solution in x and not 0 so:

$ + 17TI ' t k' 2= 0 (5)x
6 % m,

'

Equation (5) has the form

N=Ax2=0 where A = 17 7 th (6)
6 m

If Let y = .d* = dx d,y,,, dx g
dt dt dy dy dt

2dxdy = gThen g

O
* YAnd 2=ydt dx

Upon substituting into equation (6),. the equation becomes' separable

and may be integrated to obtain:

yM +Ax2=o
dx

Or
,

1/2 y2 = -A/3 x3+C where C is a constant.

dx
Replace y with y and rearrange to obtain:

(g')* = -y x' + d -
This equation of motion describes the response after substituting in

O
. - _-

.

.1'
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initial conditions. At t=0, x=0, and equals VO ; therefore, C = Vo and

dX 3( n. = 1A;- x +Y* (J)

At =0 the motion stops, if no rebound occurs the displacement at this

time is xmu; thus,

o = *3 d. , + V, * (O^

And '

3 %*
% X[,*

Equation 6 presents A as a function of k, k equals
i

9 * V, s
177 i x|.,

The maximum force equals-

F,,,=1[^2rdokx
1 Or

Fmax 3 A f k +aeT 17 o -

Which equals
~

F_,,= i xf k #T 17

Upon substituting for 6 gives

F-.. = 23' .k k x *- .,
4

Or as an alternative upon substituting for k ,

3 % Y*
Fm . x _- .

Mag

Or

F~., = ,m L
'

-

M4K

5 4. +l4 +.L h : 5 3 .-a,. i.+. n.3 , f ,,+,,, 3,;,,, , ,,,,_ _ y p3

|
F.,. , = II.7 s s o* ' IL s,,

i O Ts 2- t .- + >. ;.4 - x . a + :- ., i., . i.< .:., - . ., .. -...-, . :.3 y u-.i

7 .. J s +. , k +..:. * ax
! A _~' % / l - (-j ,, 7

-

|
_

._

|
+ - - - + , ..t
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Estimate of Duration of Loading (Vo = 200 in/sec)

|- hdx x avg x ax dt x total t total

3" 1.5" 1.5/6.0 1. 0 1. 5*10-4oc. 3.0" 1.5010-2

1" 3.5" 3.5/6.0 0. 9 O.5*10-2sec. 4.0" 2.0*10-2'

1" 4.5" 4.5/6.0 0.65 0.77*10-2sec. 5.0" 2.77*10-2

0.5" 5.25 5.25/6.0 0.425 0.59*10-2sec. 5.5" 3.36*10-2

0.3" 5.65 5.65/6.0 0.400 0.38*10 2sec. 5.8" 3.74*10-2

0. 2: 5.90 5.90/6.0 0. 16 0,62*10-2sec. 6.0" 4.36*10-2

,

Duration = 44,0 m. s.

1
i

: O

-
.

,

t

e *

4

0
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Comparison of Forces From Single

Degree of Freedom Analysis and Subgrade Approach

The deceleration of the vessel can be estimated using the following

approach.

V* 145

; 3 h: A a.sA

"/g = b
,

This indicates that the average deceleration of the vessel is:

3*;

4 4,3 S . 8.7 43
.

To stop a 0.44*10+6 pound mass with forces fromise various analyses gives:

A d bm .x
%) w +.

II.9 +so 'Y

Q "'' 5E~9It da yas as-L..),_ E 5m ,nti * A S.3 y'$

"^ * c o r, ed.J s a y.J e. (', ' IO * T 's*
$

= 5 f.4f 0's** ' y a + tv g , L p,j ,,
0.+ + + so t

The maximum deceleration should equal at least twice the average decelera-
,

tion in any realistic system. The B&W peak deceleration could not possibly
i

stop the vessel without havjing 10 times the indentation in the soil. A

peak deceleration of 26.3 g's does appear very realistic relative to 8.85 g's.
,

If we had used an average indentation of the soil (3") instead of 6" the avarage

,

LO
|
|
r

, .- - ..
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O
deceleration of the vessel would double to 17.7 g's. Very definitely the

high forces which are indicated by the single degree-of-freedom model

are much more appropriate. Note also that the magnitude of the force assoc-

lated with propagating a wave up the nozzle are of the same magnitude as the

force in the single degree o' freedom system.

Wave Propagation Up Nozzle

The elastic stress,T, in a column due to irppacting the column with

an object at velocity, V ' '9""1 *0

Q~ = . % Ef (3)

where E is the modulus of elasticity
4,is sonic velocity of the material

equals pp'

The velocity of impact,- V ' '9""180

M = kh
*

Substituting for V and a in equation (1) gives
O

E >'T = Q2 f

Notice that r'is independent of the mass of the impacting object. This cal-

culation indicates that:
,

7 hA(f3)(3.0 elo'T)[0.3

T= 30,000 psl

* Timoshenko and Goodier, Theory of Elasticity, ' McGraw-Hill,' .Second-

Edition.1951, Chapter 15.

O
.

*
, GWeestue i
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| This stress is a conservative estimate for the intensity of the compression

wave in the nozzle near the open end. The object which was impacted has

no elasticity and is not set into motion; thus the upper bound.

Observe that the area of the nozzle increases considerably at the attach-

ment of the nozzle to the vessel. This compressive stress wave should be

reduced because of this increase in area .

(as= Tg_"*

4 a.t

I.u.4 : (30,c oo)+3
_

bend I; slo f 5.'
.

Of interest is the peak force at the free end of the nozzle.

By multiplying the area at the free end by the stress at the free end one

obtains:
F = 1.15 w" n,.

.

Period of Containment Vessel
And Stiffness

The frequency for bending a hoop is given by _Timenshenko*as:

pL _., _} h 1 .L'(I'-11
~ 2.Tr h Y Arf

.
*

C+i .

The lowest mode is for i=2 as i=1 is translation of the hoop. . Inverting this

formula and setting i=2 to obtain a period gives:

t, = 2df, ^# 4 '
* Timenshenko, Stephen, Vibration Problems 1n. Ennineering-

t:

|

O
-

|
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Substituting in values for the Point Beach Contiinment Vessel yields

fo1ts) { s d L 10.t.) * (50
%* = 177 D..es)D.g,,s>)(e.f00o

Or

Ta 1 1.i g,g,
A similar estimate for bending in the containment vessel was made by

treating the vessel as a beam to obtain:
.

AT . lW+) Y3
B 3, (,5 el g

Or
,

1 (19)(** u(.') (3[I'lli)3_y :_
b 3.L5 (3.s as*)(1.0 eson)(3g ,')

0+

Y = ?A o .s.g .

Because the period, the stiffness, and mass of the vessel are all related

we may calculate the stiffness of the vessel as:

Nessel= mv
Or

.

(90ssoou $f
vessel ( 36 (0 o nS) , ,

Or

8. S1 a lo*' Ih'bes sel= IN

Note that the maximum force at the soil vessel interfaced equals - 11.7*10+6'

lbs. for a 6.0 inch deflection. This indicates that the spring constant for
|

|O
:
a

'w e

L

.h 'A
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O F

the soil equals in magnitude:

b u = l 4f C o*' M
.

The vessel is more than 45 times stiffer than the ground using this estimate.

This observation indicates that all flexibility is in the soil. A static

analysis using these forces applied to the tip of the nozzle should be acc-

eptable.

Stress Analysis -

.

Location For Application Of Load

.i

ria
'

%** At time of maximum load p = p<
max s

$0 #fk Thus the force equals:
N *** F: 1/, #4 ., k A r. J +eso r
est Y

2, 4 -" *2 / ##*J oF:
g

~

F:"3 4 '' A r'

4 bly
! t The moment about the y-y axis is:

# = 91i

M -y i r Je re (T-8) - Af, .., ir J& r c<dCy , ~s

M~ y_..t- 16 cw (T - h d e - G MG de
1,, -s_ .

s
7 7

m .y = I f ~x * t' {p)y,

'

T

Tks Isc.dl., d +% los) , F ,-se. Le cle% ,,<) t,y

? - _. M y.y
t- -

F
, .g,O r= c 1L

-

.
-

!
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Force Components

F = 11 7 + 10+' lis
.

*'
9 = 10 ]
6w e = 0.174 5

m e- = 0 9 st
hp

F, = lt.S + I o+ c J L, Q
F = 1.o t * Io*' II s.r

Er

^Bending Stresses -- - __

A = f t.( (2.06 4 80 ' --ll , i * /o" ( * # "'
'

.10. = 'ik.D k 10* ' - 108,o +)oO

b\, = ~ll.O + IO ju Jbs

h = T (1L.M' ~l 3. 85 2 IS ff. ins

r = V(2as+-o.u+) = 3.* .10< v
.

P h\. c_
_.- - + -

A 1 .

if . - II. s* 4 t o* ' It.o s sc*' s u.as-

f.f43'*no'S + 3. + + y a co-

T - 7 35110'' ), i 2 + f o+ 3-

- 3.5 7 * s o" p,. s u, ,g ,,, ,,I

- c.>3 ~ " e,; a t.*.- .< -., & |O r=

--
1
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!

v Shear Stresses;

i Ocir*cle r J A J t- e4& ., ,

) o= S$
! 3

i rin"g (20**$ 0 E.SS *
I 0) 3 0 0 o'*4

|
'

t= 3
I* l

y _ 1.0L * so" Hs I.03 v to
_

3.t1 *g+i 425(u,g.,3,gy)
.

* A *YO b IO p si af d.JJ\r. of u,zsju
.

.

|

'

t

O s--., or m ...,:
.

. A

j \ Fy

fs=
9 ;. g,

]
; /

*

S

At Point A " =.-9,570 p' t=o

T*=-fj30pl 2=p| At Point B

At Point C T* = -7,3ro p; t, = 2, 49 o ,,,

i -

i

O-'

t

|

i'

t
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At Tip Of Nozzle (Stress Analysis)

.

'

.

Y "WM= $ro- sg l 10 , f *y l1'

y
,

N x ,k- ,

_ ~$. (los.*io Y |7
(3,33g)(is,4$%- t ,

I |

} Tax 113. ksi { v
w-

3
,

- % damaged'

s

4. O C,7 area
4

Sf' E ( fV-0.113

( % = sr., d'1 ,

/
-

for a 108* segment'

'

I
i

' 50 1 1

7r = 6 .-
.

.

11 3,
,

G* = t.37
f
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ably higher. If we assume the actual yield strength is 10% higher (this

magnitude is approximately correct), then the damaged segment is 108".

Actual observations showed the lip of the nozzle to have yield over a
'o

108 segment.

One of the mast difficult decisions in this entire analysis is the

selection of an appropriate velocity of impact. We selected a velocity

by assuming a 53-inch drop height. Actually two pieces of evidence

exist, not one, as maintained by B&W, The size of the depression in

the soil is one piece of evidence. This was used in all analysis techni-

ques. The second piece of evidence was the size of the segment which
i

was bent at the lip of the nozzle. The SwRI approach estimates that the
.c.

~

108 segment would be damaged. This calculation add >q confidence to the

SwRI analysis, and strongly indicates that the impact velocity must have

been approximately the velocity for a drop of 53 inches.
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APPENDIX XVIII

TRIP REPORT,
E. R. REINHART, SOUTHWEST RESEARCH INSTITUTE,

APRIL 16 TO MAY 8,1969;
a

REPORT OF REPAIRS

Note: Appendix X contains all Babcock & Wilcox Company Specifications
and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are
contained in Volume II of this report.
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SO UTHWEST R ES EARCH INSTITUT E
asco cuLtonA noAo SAN ANTONIO, TEX A5 78220

TRIP REPORT,

SwRI Project 17-2367-04

TRIP TO: Point Beach Nuclear Plant
Manitowoc, Wisconsin

BY: E. R. Reinhart

PERIOD COVERED: April 16 to May 8,1969

ACKNOWLEDGMENTS: This report is compiled from individual Trip
Reports written by the following individuals,
covering the indicated time period.

Mr. G. Kearney, Research Assistant, April 16
to May 2,1969

Mr. S. A. Viaclovsky, Research Engineer,
April 27 to April 30, 1969

Mr. E. R. Reinhart, Senior Research Engineer,
May 5 to May 8,1969.

PERSONNEL
CONTACTED: Wisconsin Michigan Power Company

C. W. Fay, Project Manager
A. Karpfinger, Resident Engineer
G. A. Reed, General Superintendent
F. Young, Maintenance Engineer
J. Mielke, Office Manager

Westinghouse Electric Corporation -

E. T. Hughes, Qual,ity Control
A. Garrett, Quality Assurance
E. Reno, Quality Assurance
L. J. Bell
W. Fitch, Welding Engineer
J. Caplan, Welding Engineer

Hartford Steam Boiler Inspection and Insurance Co. .

G. Svendsen, Inspector
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73 PERSONNEL
O CONTACTED '

(Continued) Babcock & Wilcox Company
A. Anderson, Field Project Manager
W. Buskey, Quality Control, Mt. Vernon Shops
J. Fletcher, Quality Control Representative
J. Salzbach, Field Service Engineer
B. Champion, Welding Technician

Bechtel Corporation

W. J. Martin, Welding Engineer
D. Reddick, Quality Assurance Engineer
H. J. Mantle, Welding Engineer

PURPOSE OF TRIPS: Witness the repair of two damaged nozzles, inlet
and outlet, of the Point Beach nuclear reactor

pressure vessel.

DOCUMENTS: All documents and records covering the repair
operations are contained in the attached appendices

| as follows:
|

| Appendix A - Procedures and Specifications *
I . Appendix B - Inspection Records

Appendix C - Correspondence
(3
C/ SEQUENCE OF EVENTS:

April 16th

The following events were witnessed and reported by Mr. G. Kearney. The
condition of the two reactor nczzles, as viewed by Mr. Kearney prior to any
repairs, was:

Outlet Nozzle

!
Refer to Sketch No. 2 of Repair Procedure CNR-109 (See Volume II, |
page X-96). At the 2:00 position, the . 055 lip was distorted for a
length of 1-1/2 inches. At the 3:00 to 5:00 position, or approximately
18 inches in length, the . 055 lip was entirely removed. At the 7:00 to
8:00 position (29 inches in length), the . 055 lip was entirely removed.
At the 9:30 position, the lip was distorted for a length of 2 inches. On
the inside diameter at the 6:00 position, scar damage had been polished
smooth for later weld buildup. At the 12:00 position on the machined
weld preparation, an indication had been removed leaving a cavity
approximately 1-1/8 inches long by 5/8 inch wide by 7/64 inch deep.

* The Procedures and Specifications are contained in Appendix X, Volume Il
of this report.

,q
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O This cavity had been radiused smooth for later weld buildup.V
Inlet Nozzle

Refer to Sketch No. 1 of Repair Procedure CNR-109 (Volume II,
page X-96). The .055 lip from the 5:30 to the 11:00 position, an
approximate distance of 50 inches, appeared rolled in varying
degrees toward the centerline of the nozzle. At the 9:00 position,
approximately 4 inches of the . 055 lip was entirely removed.

The entire reactor vessel was contained in a large wood-framed, plastic-
covered building. Thermostatically controlled heaters were used in the build-

ing to keep the temperature of the vessel above the ductile /brittic transition
tempe ratu re. This was verified by periodic temperature measurements of
the vessel. All repairs to the reactor vessel were conducted in this building.

The repair of the damaged nozzles began with the removal, by grinding, of
any bent or broken material on the lip of the machined weld preparation areas.
On both nozzles, several small scar areas on the face of the machined weld

preparations were blended smooth. No measurable amount of stock was re-
moved in the blending operations.

After the above operations were completed, the reactor outlet nozzle was
cleaned and a free-iron inspection performed per the Babcock & Wilcox (B&W)
Specification No. S-207 (Volume II, page X-62). For this procedure, the

outlet nozzle was first vacuumed and then cleaned with lint-free cloths saturated
with acetone. The nozzle was then wiped dry with more lint-free cloths. A
copper sulfate solution was then applied per B&W Specification No. S-207.
Indications of free-iron contamination were detected on areas of the face and
inside diameter. These contaminated areas were then buffed and polished with
aluminum oxide abrasive paper by hand and by grinding with pencil grinder
(flapper) wheels.

April 17th

The above process was repeated approximately 6 times until the outlet nozzle
was completely free of iron contamination (pages XVIII-32 and XVIII-34).
A liquid penetrant test (PT) was then performed on the nozzle. Mr. _ Fletcher .
of B&W performed this inspection in accordance with B&W Specification'Nos.
S-10 and S-102C (Volume II, pages X-44 and X-63). The nozzle ~ cxhibited two
small surface indications on the face of the weld preparation. These spots were
polished and re-inspected and found to be free of defects. A record of this
inspection is shown on pages XVIII-30, XVIII-31, and XVIII-35. After the
PT, the nozzles were cleaned and a plastic cover was placed over the surface..-

i
|
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O
: April 18th

Free-iron checks and a PT inspection were performed on the inlet nozzle with
the same results as reported above. A record of these inspections is shown
on pages XV111-32, XVIII-38, and XVIII-39.

After these inspectiona and prior to the welding repairs, both nozzles were pro-
tected by wrapping sheet asbestos over the outside surface within 1/2 inch of
the nozzle face. Asbestos sheets were also draped over the sides of tne vessel
to protect the entire surface from weld spatter. Asbestos-covered plugs were
also inserted into the nozzles, approximately 6 inches from the face.

April 19th

On this date, Mr. Kearney witnessed welding qualification tests for welders to
be used for the nozzle repairs. These tests were performed at the Edgewater
Power and Light Company, Sheboygan, Wisconsin. From the results of these
tests (pages XVIII-13 - XVIII-15)only Roy McMahon was certified to weld on the
repair of the nozzle face. Two welders, Roy McMahon and Harold Kirchner,
were certified for the ID repairs. Since some difficulty was experienced in
machining the weld test specimens, the results of the weld certification tests

were not received until the afternoon of April 22.

All welder qualification tests were conducted under the direction of Mr.
Boyd Champion of B&W.

V
April 22nd

Due to weather conditions, the two heaters in the work building were turned on

to keep the temperature of the vessel above the NDT temperature.

April 23 rd

Prior to the initiation of welding repairs, the temperature of the inlet nozzle

was taken by Pyrometer S/N 63-2518 (calibrated on 4-18-69) and found to be
73*F. Nozzle temperatures were taken by the same Pyrometer each day be-
fore the start of welding. The record of these temperature recordings is

contained in Appendix B. Temple sticks were also used to monitor the inter-
pass temperature and verify that this temperature did not exceed 350*F
maximum. The weld buildup started at 9:30 A. M. The inlet nozzle was
welded in the sequence shown in Appendix C (page XVIII-78). The bottom half of
the nozzle face was welded with stringer beads starting along the outside
diameter (OD), following the contour of the nozzle, and progressing toward
the ID or lip. The top half of the nozzle face was welded with stringer beads
starting along the ID or lip and progressing toward the OD, following the nozzle
cont ou r. Additional weld buildup was also applied to the nozzle lip to supply a

.O
V
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C working surface for ultrasonic inspection (UT) of the repair welds. This weld-
ing was performed last. Welding continued until approximately 5:30 P. M.

April 24th

Prior to welding, the nozzle inlet temperature was taken at 7:00 A.M. and
found to be 73 *F. Welding was recumed and continued until 5:30 P. M.

April 25th

Welding was resumed and cc,ntinued until 11:32 A. M. when electric power was
shut off. The pressurized air supply was shut off at 12:30 P.M. The loss of

power was due to a dispute between a contractor and a labor union. Electric
power was again turned on at 2:00 P. M. Electric power grinders (Side Winders)
were obtained and welding was resumed. Due to the unsatisfactory type of
grinders used, the overall welding process was slowed dow n approximately
60 percent. Welding continued until 5:30 P. M.

April 26th

Welding was resumed and continued until 9:45 A. M. when welding was thought to
have been completed. After a dimensional check, the lip revealed a lack of
sufficient material for UT. Welding was resumed and completed at 12:30 P. M.

The boring machine was then installed at.d adjusted until 5:30 P. M. , when work
(] terminated for the day.

'O
April 27th

The temperature of the outlet nozzle was taken at 7:00 A. M. and recorded as
73 * F. Initial welding repair of the outlet nozzle wac then started. This welding
was also performed per a sequence chart and both the top and bottom halves of
the nozzle were progressively welded toward the nozzle OD.

Rough machining of the inlet nozzle was also started. The lip buildup for UT

was found to be short of material. Work continued until 5:30 P.M. At the end
of this work shift, Mr. Kearney departed for SwRI.

April 28th

The following discussion of repair procedures and ultrasonic inspection were
witnessed and reported by Mr. S. A. Viaclovsky of SwRI. Mr. Viaclovsky also

witnessed the repair operations on April 29th and 30th.

The ID of the inlet nozzle was ground smooth for the addition of weld material.
Weld material was added in sequence to obtain a 1/2-inch lip buildup for UT.
After welding, the lip was machined to supply a flat surface on the lip forward

,
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fa c e. A sketch of this area is shown on page XVIII-53.

Welding of the outlet nozzle continued until 5:30 P. M.

The ultrasonic inspection of the inlet razzle was performed the evening of
April 28th after 5:30 P. M. This inspection was performed according to B&W
Qualhy Control Specification No. S-4 (Volume II, page X-90). The record
of this inspection is shown on pages XVllI-52 to XVIII-54. For this
inspection, a Branson Sonoray 301 ultrasonic instrument was used with the
following crystals:

1. 2. 25 mHz, 1/2-inch-diameter T&R, Type Z103
2. 3. 5 mHz, 3 /8-inch-diameter T&R, Type Z103.

Prior to testing, the ultrasonic equipment was calibrated using a reference
block. This reference block was built by Babcock & Wilcox and had a 1-inch,

| Type 308 stainless steel weld buildup over a carbon steel base. Test metal
distances of 3/8 wall thickness (T) and 1/2 T were used to assure that the
1/8-inch-diameter flat-bottom holes could be resolved at various ' depths. The
3. 5 mHz crystal was used on the nozzle surface up to the weld buildup area.
Both the 2.25 mHz and 3. 5 mHz crystals were used to inspect the weld buildup
area (lip location).

The tuning point for the 3. 5 mHz at a 3/8-inch test distance was 80 percent

O screen display. The 1/8-inch and 1/4-inch depth indications were above full
screen and were clearly resolvable.

The tuning point for the 2.25 mHz at a 1/2-inch test distance was a 100 per-
cent full-screen display. The 1/4-inch and 3/8-inch depth indications were
above full-screen amplitude and were clearly resolvable. The personnel

witnessing the inspection were:

G. Svendsen - Hartford Steam Boiler Inspection and Insurance Co.
S. A. Viaclovsky - Southwest Research Institute
E. T. Hughes - Westinghouse Electric Corporation
J. Fletcher - Babcock'& Wilcox Company (performed inspection).

The results of the inspection revealed that no indications were detected that
had any length or sizeable dimensional area.

April 29th

After the usual temperature checks, final machining of the inlet nozzle was
initiated and welding on the outlet nozzle was resumed. After machining of.

. the inlet nozzle was completed, it was evident that not enough weld metal had
been deposited on the ID surface of the nozzle as well as on the edge of the OD.

O.
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(o) The inside area was located approximately 3/4 inch from the lip toward the
vessel and was located circumferential1y for approximately 180 degrees. Areas
on the OD were intermittent. Mr. E. T. Hughes called Mr. R. Von Osinski to
see if it was acceptable to change the ID lip slope from 10 degrees to a minimum
of 7 degrees. This was proposed as a remedy for the ID situation. A question
arose as to whether or not SwRI and Westinghouse had qualified personnel
available to witness the welding of the nozzles and work was halted by Mr.
Hughes. In addition, some questions on the weld procedure were brought up.

To resolve these questions, a meeting was held with Westinghouse, Babcock &
Wilcox, and Southwest Research Institute personnel present. The weld procedure
was found to be acceptable according to a specification change in the lip slope
which had been approved earlier by Mr. Hughes and Mr. Von Osinski. The change
was signed by the proper personnel; a record of this change is shown on
page XVIII-84. Witnessing of the welding was decided to be satisfactory with the
personnel available and welding of the outlet nozzle was resumed. Machining of
the inlet nozzle to the new angle of 7 degrees was completed. Howeve r, the
angle change did not remedy the condition that existed on the ID of the nozzle.
It was therefore decided to weld in another bead insing a 3/32-inch-diameter

' welding electrode.

April 30th

One weld pass from the 12:00 to the 6:00 position was used to fill in the low con-
dition on the ID of the inlet nozzle. Grinding of the OD edge of the inlet nozzlep

V cleared the OD condition, but by measuring, the OD was found to be slightly
under tolerance. Since the rough machining for ultrasonic inspection left the
nozzle face with approximately 1/32 inch excess material, it was determined
that by machining this material off the nozzle face to bring the nozzle length to
the proper dimension, the outside diameter would also be brought into tolerance.
This machining was performed, and the nozzle was now found to be in tolerance.

Mr. Kearney returned to the site at noon onthis day and witnessed the repair
operations for the remainder of the day.

Final machining on the inlet nozzle and welding of the outlet nozzle were con-
tinued for the remainder of the work shift. Near the end of this shift, M r.

Viaclovsky departed for SwRI.

May I st

Mr. Kearney witnessed the following two days of repair operations.

WW buildup of the outlet nozzle was resumed and continued until 1:30 P.M.
Weld buildup of the nozzle was then thought to be complete. However, a
dimensional inspection revealed insufficient material en the lip area for

Ig
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s ultrasonic inspection. Welding of this area was resumed and continued until
3:45 P.M. when all power was shut off due to a dispute between a contractor

' and a labor union.

' May 2nd

i Since a labor union pickett line existed at the gate of the site, all further repair
work was cancelled. Work was scheduled for resumption pending the resolution
of the dispute between the contractor and the labor union. At this time, Mr.

| Kearney returned to Southwest Research Institute.

May 5th
,

The remaining repair operations (May 5th through May 9th) were witnessed and
reported by Mr. E. R. Reinhart of Southwest Research Institute.

Differences were resolved between the contractor and the labor union and the
welding repair of the outlet nozzle was resumed on Monday morning, May 5th.
Prior to resumption of welding, the temperature of the nozzle was taken and
recorded as 73 *F (see page XVIII-58). The welding and repair of the outlet
nozzle was completed according to B&W Specificatica WS-69, Rev. 5 (Volume II,
page X-73). The record of weld rods used in this repair was checked and found
to be identical to those listed in the B&W Record of Electrode Qualification Test,

(page XVIII-16).

After the above welding was completed, the boring machine was removed from
the inlet nozzle and moved to the outlet nozzle. A plastic cover was then
placed over the inlet nozzle. At no time during the removal and re-insertion of

j the boring bar was there metal contact with the nozzle surface. After the

boring machine was inserted into the outlet nozzle, adjustments were made for *

final machining operations to begin the following day.

May 6th
4

3
The final liquid penetrant inspection of the inlet nozzle was completed. Those
witnessing this test were:

E. R. Reinhart - Southwest Research Institute
E. T. Hughes - Westinghouse Electric Corporation

; - J. Fletcher - Babcock & Wilcox Company. i

>

This test was conducted in accordance with B&W Inspection Procedure S-10
(Volume' II, page X-44). The number 2 combination of liquid cleaners, pene-
trants, and developers was used. No defects of rejectable size were detected.

i Minor circular defects of approximately 1/32-inch diameter were blended with
' a pencil grinder. A record of this inspection is shown on pages XVIII-59 and-

XVIII-60. Since the Hartford Steam Boiler Inspection and Insurance Company -,

.
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(A,) representative was not present for this inspection, the entire inspection was
repeated the following day.

After the above inspection was completed, the machining of the outlet nozzle
for ultrasonic testing was initiated and continued for the remainder of the work
shift.

May 7th

A liquid penetrant test of the inlet nozzle was rerun for Mr. G. Svendsen of
the Hartford Steam Boiler Inspection and Insurance Company and declared
satisfactory by him. A copy of Mr. Svendsen's report is shown on page XVIII-73.
A free-iron test was also conducted on the inlet nozzle and found to be acceptable.
With the completion of these tests, the repair of the inlet nozzle was finished.

Final machining of the outlet nozzle for ultrasonic inspection was not completed.
One small area on the forward lip between the 5:00 and the 8:00 positions did not
clean up during machining. A weld bead was applied to this area, the area was
machined smooth, and the nozzle was then ready for ultrasonic testing.

Calibration procedures using a standard block were verified as being conducted
in accordance with B&W Inspection Procedure S-4. As in the inspection of the
inlet nozzle, a Branson Sonoray Model 301 ultrasonic instrument was used with
the following crystals:

G 1. 2. 25 mHz, 1/2-inch-diameter T&R, Type Z103
2. 3. 5 mHz, 3/8-inch-diameter T&R, Type Z103.

Both the 2. 25 mHz and the 3. 5 mHz crystals were used to inspect the weld
buildup area from the flat front face. The ultrasonic inspection was conducted
in accordance with B&W Inspection Procedure S-4.

Personnel present during this inspection were:

E. R. Reinhart - Southwest Research Institute
E. T. Hughes - Westinghouse Electric Corporation
G. Svendsen - Hartford Steam Boiler Inspection and Insurance Co.
J. Fletcher - Babcock & Wilcox Company (performed inspection).

No indications of flaws of any length or sizeable dimensional area were detected.
The results of this inspection are shown on pages XVIII-61 and XVIII-62. Afte r
this test, machining of the outlet nozzle was resumed.

May 8th

D'aring this work shift, the final machining of the outlet nozzle was completed.
A final penetrant inspection of the outlet nozzle was also performed. As
shown on page XVIII-66, a number of small, acceptable, circular imperfections

n
k
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of 1/32 - 1/64-inch diameter were detected along with two small linear
impe rfections. The linear imperfections were surface only, as they were re-
moved by pencil grinding and polishing. This inspection was performed in
accordance with B&W Inspection Procedure CNR-109, Sequence 12 (Volume II,
page X-96), and was witnessed by:

E. R. Reinhart - Southwest Research Institute

E. T. Hughes - Westinghouse Electric Corporation
G. Svendsen - Hartford Steam Boiler Inspection and Insurance Company
J. Fletcher - Babcock & Wilcox Company (performed inspection).

After this inspection, a small depression on the inside dismeter of the outlet
nozzle, previously reported to be approximately .005 inch maximum depth, was
filled in with a series of short weld beads. This area was located at the 5:00
position, approximately 4-1/4 inches from the lip. Dimensions of this weld
buildup were 4-5/8 inches by 7-1/2 inches (long side in 12:00 direction). After
the welding, the area was ground, polished, and liquid penetrant tested. The
results of this test indicated no flaws of rejectable size were present (page
XVIII-68). This inspection was performed by J. Fletcher and was witnessed by
E. R. Reinhart.

After the above operations were successfully completed, the boring machine
was removed from the inlet nozzle and a plastic cover was placed over the .
nozzle.

May 9th

Final dimensional checks and free-iron checks were successfully performed to
complete the repair of the nozzles (pages XVIII-69 to XVIII-71).

Mr. C. W. Fay of Wisconsin Michigan Power Company was contacted and a
brief description of the completed repair work was given. It was decided that
this writer should return to Southwest Research Institute since there was no
further repair work to be monitored.

L/ a
E. R. . Reinhart
Senior Research Engineer

,
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APPENDIX A

PROCEDUREf' AND SPECIFICATIONS

Note: Appendix X contains all Babcock & Wilcox Company Specifications
and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are
contained in Volume II of this report.
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THE BABCOCK & WILCOX COMPANY, BARBERTON OHIO

("T CERTIFICATE OF PERFORMANCE OUALIFICATION TEST

Prepared according to the requirements of Section IX of tb.
ASME isoaler Code

.$Y- 2) 805

hSymbo!No[l[[ Welded 'Welder Name k

Welding Process / 1.V [.! .b [~b./.- # b

/ 'M ' ' I M 7'M O A EOPosition (If vertical state whether upward or *

downward)(Flat, horizontal. vertical or overhead: see Pars. & Figs. Q2&Q3. or ON-2
& QN- 3)

-bl 0 - k [Y >
In accordance with procedure speci fi ca t ion no--- - / *

/ ,

Y45 0~/ $. E' P-No to P-Nopeel ation ' 'o h,-

Diameter and Wall Thickness (i f pipe) / b,.- f g3,

otherwise Joant Thickness , ' - . . -

Thickneas Range this qu a 1 i f i e s .. _/. 11. N.i./[ls'A.!.Il$.6.d

Filter Metal

kif'$'"''f F f.Specification No -Group No.

Describe Filler Metal i f no t included in-

Tab 1e Q-11.2 or QN-11.2.. ....p ,.

Q Is Backing Strip Used? ...s.v.7..............

For Information Only

Filler Metal Diameter and Trade Name Flux for Submerged Arc or Gas

k>'.$f.N.'K.G.4 'l . .&.1.h..Lii2 ~['* O h ~ N. Y&'L'/
'

for Inert Can Shielded Arc Welding-
i

.yv i W'

Guided Bend Test Results (Figs. Q-7.1 Q-7.2. QN-7.1. QN- 7. 2.' QN- 7. 3)

i &/[1??~ /lh ) J TSL'/ G)[f 5/e1/*. . S | 'Xe O .~ 005 iI-'

Type and Fi gu re No. Result Type and Figure No. Result

Y$ ID? . C'Vl) (l'|'[/ff $ 4.E '

Y' JN j ." f!."N $ C - N(Ij
We certify that the statements made in this record are correct and that the test welds were
prepared, welded, and tested in accordance with the requirements of Section IX o f the ASME Code.

-.Si gned Tile H3ABC CK & WILCOX COMPANYDate~.. . . . . .
* 1 /

By - (? - ' l- -" W "''

ou .

's
_

i

- .. !

.

-

.. m
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THE BABCOCK & WILCOX COMPANY, BARBERTON, OHIO
CERTIFICATE OF PERFORMANCE QUALIFICATION TEST

Prepared according to the requirements of Section IX of the
AFedE Boller Code

.3 F7 - 10 - 4 7.59
~

(Welder Nam hl lb/I.Nk[ - We l de d -|I /.l ..If- Symbo l No - t

Welding Process [Ib.d///[ I / / L.

I / / h / // ! I. bPosition (1f vertical state whether upward or
downward)(Flat, horisontal. vertical or overhead; see Pars. & Figs. Q-2 & Q-3 or ON-2

& QN- 3) , ,

In accordance with procedure speci fica t ion no..h "*

p ci ation J 2 [I(N d to P No- :1-to P-No

d ! - ' /. I

Diameter and Wall Thickness (i f pipe) ,, .

otherwise Joint Thickness

[/! 2./MIdAIdIThickness Range this qu a l i f i e s ..

Filler Metal

Specification No d x" b' Group No. F-

Describe Filler Metal i f no t included in

Tabl e Q- 11. 2 o r QN- 11. 2 - g
g,y Is Backing Strip Used? .... O.C..............

Fo r In fo rma tion Only

FJtler Metal Diameter and Trade Name Flux for Submerged Arc or Gas
g. . ./1 4(.r./;'./ ( 8 /d..y #- p f~ 6 /f for Inert Gas -Shielded Arc Welding

//hte.L2c:.-;&M..fi Mc.da

% du e. J,1a:e. v//// /bA%'. WS</l $ hrle.).f'/MAU=
Guided Dend Test Results ( Fi gs. Q- 7.1. Q 7 2. QN-7.1. QN-7.2. QN-7.3)

r /|,' :t | f/V #h bb.0a94': ?$O N|d / - A Y-| : ?M
Type and Figure No. Result Type and Figure No. Result

/- th . 'f'i b t /b 0. V. bC$h '/ u kJ'~h.~ h "5.5 /f v: 4 ~.ce

,M f ( -|.#. : /!*. . - ||4* . Y } .?|~ $ *. <f. b. Y.*. o # b-?
We cer ti fy tbat the statements made in this record a r e 'co r r e c t and that the test welds were
prepared, welded, and tested in accordance with the requi rement s of Section IX 'of the ASME Code.

Date 1 ... -Signed THE BABC CK & WILCOX COMPANY*

' . W'b ''' ' 'By- A!Il- =s - m -

'&.
-

(o,

) . .v
*

%
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THE BABCOCK & WILCOX COMPANY, BARBERTON, OHIO
CERTIFICATE OF PERFORMANCE QUALIFICATION TEST

Prepared acco< ding to the requirements of Section IX of the
ASME Bo!'ar Code

Welder Name. [.[ .M.I/// !^/ 28..dhSymbolNoWelded

Weldi n g P r oc e s s [ A.M////. [d // ..INU.
Position (If vertical state whether upward or /2/.Zdadd/ . c

downward)(Flat, ho ri zon t al , vertical or overhead; see Pars. & Figs. Q-2 & Q-3. or CN-2
& QN- 3)

In accordance with procedure speci fication no. I.- . .I"*
".

pect ation . ./ Ni1. .f-.N to P No-- d..to P No

Diameter and Wall Thickness (i f pipe) ff j ,

otherwise Joint Thickness -
- - - - ' -- - -E'-

Thickness Range this qua li fl e s .. _ /! d.'. t//I:3~.C...I

F111er Metal

Specification No N N -.'~.'/' Group No. F a

Describe Filler Metal i f no t included in

Table Q- 11. 2 o r QN- II . 2 . . .

O I s B a ck i n g S t r i p U s ed ? . . . . I. f *. . . . . . . . . . . . . .
O

For Information Only G

Filter Metal Liameter and Trade Name Flux for Submerged Arc or Gas

d.sd(e d.# ' l<h/dof .4 dd - /S for Inert as Shielded Arc Welding
./ Rcd.o... 4., M.% //- A c.v/p

. . _

.

& /|$deric|dsH2* &//Y|| J/ ha$/f$. 3 CC ^| |WW
Guided Dend Test Results (Figs. Q-7.1 Q-7.2. QN-7.1. QN-7.2. QN-7.3)

c' $c's/~| Af'O $ W|/rP,ns .356 }$ / - Ab .Wo e i

Type and Fi gu re No. Result Type and Figu'e No. Result

x4 n,weo.m c i n s .- sim.a4,u h Il- i% ./ <
1 3. J,.ie:AidiLi/ S !.. & a 4 ~ &NunD ?/ Y lbr..clY

We certify that the statements made in this record are c#orrect add that the test welds were
~

prepared, welded, and tested in.accordance with the requirements of Section IX o f the ASME Code.

De t e -. ./.. - .2c.2. ..l .[ --Signed TIIE BABCOCK & WILCOX COMPANY
#

ay cL e. . y i %,th. ..a-.I

o
L) .

*
%

.e

L _ __ __
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*#b ' BARBERT0:1, 0:110 XVIII-16
,

:ECORD OF ELECTRODE QUAllilCATIO!!' TEST

SIZE ELECTRODE SP.ECIFICATION ELECTRODE IDENTI FICATION CORE Yll RE HEAT.' NO

V7 A-197-427 E '3 0 T-! C | -

AMPERESTYPE OF CURRENT g ggP*0RDER NUMBER y ,p

/ WET .DATCH EQUIVALENCY CHEMICAL ANALYBIS TESTS g g f ]j .*

' GROOVE WELD eATCH L As No. PAD 'C . NN. P. S. St. CR. NI. MO.

T EST' -

Sw390 .t47/ 07 /. 9 % a 2-3 otl S L- .:ta 3 0 )o. t3/

/t
/.

/
/

['
. .

i . /~ .
. . c.

| /
'

.- .

1 ; .-

I -[ ,.

{ I - ,
*

' #
I ! ' TEN'SILE PROPERTI ES FERRI TE CONTENT'

TES' HEAF . TLT. YlELD E.LONG RED OF SATCH GATCH
TEN. STR. PolNT- 1N 2NO. TREATMENT AREA %

PSI PSI %

O i a . .

9

0
BEND TESTS i * CHARPY .MP ACT TEST 6 F FT!LBS ENERGY LOAD.

,
,

CUIDED FACE. BEND .' . TEST NO. FT/L85. TEST NO. FT/L 85.

;i.i ,
- .

"

'

,
. . L. - .- .

I
*

FILLET WELD TEST .*
_

3
'

,s..
TEST NC. POSITICN $1ZE I.EG. CCNVE XI TY .

*

*
CUB DED ROOT.9END ~,

' ' , ' , OVERHEAD
,

.,,'4f* VERTICAL
.

.. HO RI ZON T AL.

, f .' . *

* *

CUIDED SIDE.9END ,' .

,
_

,

s
, ,

..

~"WE HEREGY CERTIFY THAT THE A00VE MATERI'AL HAS BEEN TESTED IN ACCORDANCE WI,TH THE*

, ,.AB0VE LISTED SPECIFICATION AND IC IN CONFORMANCE WITH ALL REQUIREMENTS.- t
. .'

|
'

n' .
*-

,., , . - ,g..,

'
- INSPECTION AGENCY 2

!3 '

.." * *
INSPECTORj ,.

,
.

I .

1

..

.

| |
'

|
_ . . . . . _ . - , _ ._. ,. . , _ . , . , , . - , ,.,
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Ilf k. b/ nub w . J ss | L% (J A bbeN M9l
*

POWER GENERATION DIVISION XVjjj.{7
BARBERTON. OH10

RECORD OF FILLER Wl'RE QUAllFICATION TEST TEST N0.

SIZE EL ECTRODE SPECIFICATION ELECTRODE 4DENTIFICATION CORE WlRE HEAT WO.

L b1 $ * $ 2, Y b O T* /{ NbU$
,

, P. ORDER NUMBER TYPE OF CURRENT AMPERES

~ 7/ 7 613931- 2.C 30-70'

WET BATCH LQUIVALENCY CHEMICAL ANALYSIS TESTS
BATCH L AR. NO. PAD (* . MN. P. S. St. CR. Ni. MO. U.e eb7R

. E- e sD3 .H fy es j. n _ca r oiv 53 .n o. n o 9. c 3 or
-

1

f 7~ 0-
,a

i

TEST REPORT AN AL Y S I S

TENSIL E PROP ERTI ES FulLFT WELD TEST
OVERHEAD

L N.? RED OF SilETEST HEAT 2TE TR IN
NO. TREATMENT A8 TEA %, PSI PSI %

CONVEX 1TY*

I VERTICAL

S3ZE

LEG.

O CONVEXITY

1 'CHARPY IMPACT TEST # OF FT/L B . ENERGY LO AD HORIZONTAL *

StZE
i. HEAT TREATMENT TEST NO. FT/LB. TEST NO, FT. L B.

LEc.
CONVEXITV

* MATERIAL APPROVAL4

NAVSHIPS-
ASME

N AVY NUCL E AR STD.

STEAM GENERATORS
GUIDED DEND TESTS COMMERCI AL NUCL EAR STD.

FACE ROOT SIDE OSCILL ATED COVER BEAD -

I

*

MICRO OR MACR 0 GROOVE WELD TEST
FlSSURE ANALYSIS. -RADIOGRAPHIC EXAMINATION

WE HEREDY CERTIFY THAT THE ADOVE MATERIAL HAS BEEN
TESTED IN ACCORDANCE WITH THE A00VE LISTED SPECIFICA-
TlON AND IS IN CONFORMANCE WITH ALL REQUIREMENTS.

DATE 6

SIGNED

\
'

INSPECTION AGENCY,

'
i M

I N".I'IT.T6il ._ ,
.

i

. .. .. . -_ - - -. -. ; . . -. -- _ , , - .
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'
ros 311 n THE'BADCOCK & WILC05 COMPANY

,

POWER GENERATION OlVI SIOtt . XyI[[.}g*

BARDERTON. OHIO.

r O acconne nu en mat muncmon ust
~

.

SIZE EL ECTROOE SPECIFICATION ELECTRUDE lOENTIFICATION CORE WlRE HEAT NO.+

Y2" .2 E'/- /S6 '/ ' E3 6 2*/8
'

63 5//
'

-

__

P. ORDER NUMBER TYPE OF CURRENT AMPERES

i WET BATCH EQUIVALENCY CHEMICAL ANALYSIS TESTS
f BATCH LAR. NO. P t.O C. uN. P. S. St. CR. NI. MO. OTHER

.

E-le1H07 _.2486 .o7 f.9/ o24 o t '/ '/& 2o. 2 o_ >o.3 /
'l

I /

.

.

TEST REPORT ANALYSIS *
'

I TENSIL E PROP ERTI ES F LLET WELD TEST
, OVERHEAD .

ULT. YlELD E-LONG

Sf*NO. TR ENT A A ~~

| CONVEXITV
i VERTICAL
l SIZE

.O LEG.

CONVEXITY.

; CHARPY IMPACT }EST S OF FT/L B . ENERGY LO AD HORIZONTAL

II NHEATlTREATMENT TEST No. FT/LD. TEST NO. FT. LB.
| Ltc.,

g CONVE X I TY ~
,

l I
MATERIAL APPROVAL,

I.
NAVSHIPS

I
ASME

| NAVY NUCL EAR STD.
|

,

STEAM GENERATORS
I GU10ED BEND TESTS COMMERCI AL NUCL EAR STD.

FACE ROOT SLOE OSCILL ATED COVER BEAD

, NICRO OR MACRO GROOVE WELD TEST
' FISSURE AN ALYSIS. RADIOGRAPHIC EXAMINATION.

.

* 'WE HEREDY CERTIFY THAT THE.ABOVE MATERIAL HAS BEEN
.

TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA-
T10N'AND IS IN CONFORMANCE WITH ALL REQUIREMENTS.

i
i*

'.'@ 1 6 .bdb-
~

-.

DATE~ -

'

SIGNED .

.lNSPECTION AGENCY ' Y' *
. ,

,

' .

* *

|

, . - - _ _ -- ,_ , ._ _. _- ,_ , ._ ,_ .. _ . _ . _ - . _,
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QUAllTY CollTROL.

INSPECT 10tl XVIII-20

'
- TV BADCOCK & W!LCOX CO. POWER GENERATION DI VI SION DAR3ERTON 0111 0

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

.

82:00 LOCA7od TOP OF /2SSEL.

s

,f c

@/
o. /, ' .

,

[ A
**

/9DO . . _ _ _ $_ A 3:oo_

@

4. ,g .
g,-

'

p. ;
-

N.' m..*

O .-,

i a * vi ss t.-w o,
.

&mww__=-M -

SCC A'R'
' IrtD1ct,TICt/F R E C D.TD f D

Jttb7'Ad>>?t/T Usi.D: t/ 0. L O UTJpB__ DI.''TMI:s F9: M CD OSPTH A .:p tliuo E

BRA:!scrt s c.y C.1i. Y :CI i ||: 30 2 N; " $8 4 50.f.
~

SEA *CH unit:: 2 1: 00 W 11 EXT TO BWLD UP Y[ $ 15 f.'

2251 Arm IC k 7 / af L 103 3 1 *. 00 " Yz" E O~ l.5 T.8

351:ic %'} T| R. z los 4 . .i| 3 0 + NEXT TC Bull,D4]f b'h 7 |$ ,,
C

Y" 9: 29 :REFEAEN:: Bio:R' 5 2: 00 d '' d B

B | W WE: 0 Su1LD u(* 6 4;30 2 '' ?b' 50:

Blocn *.t 5 0 6 S..S. 7 4:30 ON UD Y$ 15 ~

?> 11:,5 5 y ON EUJLD-UP ?N|^ .)0 ::

* BUIL D- up |4'' vn0E RESULTS: NO tt/Dich710NS WERE DLTE:TED
TH AT HAD Ally L E:'373 OR' SIZ E A ELE

_ Dita EliSiO lAl.)RhA. |._.._...
-

INS P.C C T_lo:t TICK'E f **&W2L
C;:STCMEh LC ES YlN C'!IO'' !" JCB. ru .- |alO * C I!5 ' I'~ ! E

$U3ACT .
On?.. f.0. 7 [<U2 2 #'% r

m .

fri.'i . CTIC/! ~ FAAP f|t. f Gf |||D1 ??') UZ.' / ii'. dl '
*

'':T . , y p, ,l ' TC HER
'' liiL E T lia." El ?. BETY.EEN Z . I W. A .\'Is 4jgg/S y_m

,
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ses 129-3
QUALITY CONTROL

XVHI"21INSPECTION

Tut cAccocr a mt.COX CO. POWER - IN ER ATI ON OtVISIO*1 B ARB E R TON . OHIO

RE ER ENCE ARLA:

h " DIA METER FLAT BOTTOM HOLE.
*

TUj]ING POINT FOR '/B 4 3.5 M Hz CR YSTA L
$8 TEST DISTANCE, 8 DIVISIONS ON SCREEN.
THE Pe"l J4" DEPTH INDICATIONS WERE.
OFF SCREEN AND CLEARLY RESOLVEABLE.

TUNING POINT FOR }t " 5 2.25 MHZ CR YS TAL
'

Y' TEST Dos TANcE , 10 DIVISIOMS ON SCREEH.2

THE P4" i Ya " D E P T}i INDICA TIONS WEAE Off
Sc8EEN AHD CLEARLY R E SOLVE h BL E.

.

RECORDING LGVEL: -

%

RECORDlHG L E VE L FOR TEST WAS 25 %
OF REFERENCE STA ND A R D.

!-
|
*

.

'

PERSCHN EL :

HARTFORD it/ SURA?!CE GORD0H SVSNDSEN
,

SOUTRWEST RES2hRCH SYL 'VIA CLovs x Y
WES Tir GHo us E E . F. HUGHES

BA8cocx | WitCor co. J. R. FL ETCHER
,i

rno.410-0113"bl'IOcusic'. t R v/ ESTIN GilGUS E job.

/7 susJtct - 04G. rio. 7 RAGE 2 oQ
U ULTRAsanic IHsPEcT10N - IA APPINs OF INDICnTIO'If,. J.R. FLETCH ER

INI,E T N0ZZLE BETWEEA X $ v/ AXIS 4jpgj49ene
_
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XVIII-22 -

APPENDIX B

INSPECTION RECORDS

The following section contains inspection records of work performed
during repair operations of two damaged nozzles on the Wisconsin Michigan
Power Company's nuclear reactor pressure vessel. A copy of a Babcock &
Wilcox Company file document is shown on pages XVIII-23 through XVIII-26.
This document lists the inspection tickets,' sequenced in the order in which
they were performed.

O
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* XVIII-23

]
'

'

THE BABCOCK & WILCOX COMPANY
POWER GENERATION DIVISION
To | .

FILE
From

J. R. FLETCHER, BARBERTON ERECTION ' " " 3-|_.

Cust. Hig.#610-0115-51-18.

WESTINGHOUSE ELECTRIC CORPORATION R&B 191-28326
Subj. Date

. INSPECTION TICKETS MAY 13, 1969
|w. i.tt.r to c..ron. cu.w .no on. aj.ct enir.

Ref: Rep' air Procedures CNRIO9-5 & CNB110-1

In order to make our inspection tickets easier to delineate, we have
outlined the tickets according to ticket number and description as-

follows:

Inspect; Ticket No. Descrittion Date

H-40293 Dimensional Established for 4-11-69
Subsequent Machining Operation
on Inlet and Outlet Nozzles(-) (Sketch No. l' attached to''
ticket)

H-40279 Inlet Nozzle - Biquid Penetrant 4-12-69
on ground areas. (acceptable)

H-40280 Outlet Nozzle - Liquid Penetrant 4-12-69
on-ground areas. (reject)

H-40281 Outlet Nozzle - Liquid Penetrant 4-14-69
on rejected area. This ticket

I clears ticket'No. H-40280
H-40282 Iron Free Inspection on Inlet ' -4-14-69

and Outlet Nozzle. (See sketch
No. 5 attached to ticket)

H-40287 Iron Free Inspection on Outlet
Nozzle Acceptable (clears ticket'
No. H-4028 on for Outlet Nozzle)

O

3
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i

i

''- XVIII-24 -

O -

i
Inspect. Ticket No. Description Date.

,

4'
3-4u295 Outlet Nozzle - Liquid Penetrant 4-16-69.

if Indentation area after grind-
ing (Sketch No. 6 Attached to

;. ticket)

H-40288 Outlet Nozzle - Liquid Penetrant . 4-16-69
Retested Face of Weld Prep and '

i including 6" inside bore per
; request by Mr. J. Steele-and
' M . Reno, Westinghouse Represent-r

ative. (acceptable)
; H-40286 Inlet Nozzle - Free Iron Inspection 4-17-69'

Acceptable (clears ticket (H-40282
for Inlet Nozzle)

H-40290 Inlet Nozzle - Liquid Penetrant 4-17-69
Retested face of weld prep and
including 6" inside bore per-

request by Mr. J. Steel, and '<

Mr. E. Reno, Westinghouse Represent-
atives.

H-40297 Outlet Nozzle - Charting of Cavities
and Ground Areas. (Sketch #3 4-22-694

Attached to' ticket)
H-40298 ' Outlet and Inlet Nozzles Di- -4-22-69

mensionals on Buttering Thickness.
.,

(Sketch #4 attached to ticket)

H-40296 Inlet Nozzle - Charting of Cavities 4-22-69-
and Ground Areas. -(Sketch #2+ '

. Attached to ticket) .

H-40299 Inlet Nozzle - Temperature 4-23-69
Verification of min temp of 70o'

'H-40300 Inlet NozzleJ- Temperature
_

4-24-69
~ Verification of min.. temp. 700 ,

H-40301 Inlet Nozzle.- Temperature 4-25-69
Verification of . min.i temp. . ofi70

H-40307 Inlet and Outlet NozzleL-Temper- 4-26-69
ature1 Verification of min.1 temp.;

of 700.

,

H-40302 Inlet and Outlet Nozzle - Temper- 4-27-69.
.ature Verification-of-min. temp.-

of 70o
~

! )

, . . .- -

.

,

K:

. ~ s ~ ~ , + 1 , ,
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' XVIII-25
9 .- -s-

Inspect. Ticket No. Description Date,

H-40307 Inlet and Outlet Nozzle '.cmg r- 4-28-69
/ ature Verification of min. temp.

of~700

H-40304 Inlet Nozzle - Ultrasonic Inspec. 4-28-69
tion (Sketch #7 attached to ticket)

H-40308 Inle.t'and Outlet Nozzle - Temper- 4-29-69
'

cture Verification
~

~

H-40309 Inlet and Outlet Nozzle - Temper- 4-30-69
ature Verification

H I+0310 Outlet Nozzle - Temperature Verif- 5-1-69
ication..

H-40311 Outlet Nozzle . Temperature Verif- 5-5-69
ication

H-40266 Inlet Nozzle - Final PT Inspection 5-6-69
(Sketch #8 attached to ticket)

H-4026's Outlet Nozzle - Ultrasonic Inspec- 5-7-69
tion.(Sketch #9 attached to
ticket)

H-40267 Inlet Nozzle - Free Iron Inspec- 5-7-69
tion

' H-40263 Outlet Nozzle - Temperature Verif- 5-7-69-

7
~

icationj

,

:H-40269 Outlet Nozzle - Final PT (Sketch '5-8-69-
#10 attached to ticket)

H-40264 Outlet Nozzle - Temperature Verif- 5-8-69
ication.(for welding on procedure
CNR110-1)

<

H-40271 Outlet Nozzle - Final PT on-Inden- 5-8-69
tation (Procedure Ch3110-1 Sequence
6)

H-40268 Outlet Nozzle - Free Iron :Inspec f 5-9-69
tion (Indentation area included)' ;

j.

Inlet and Outlet' Nozzle - Dimen- 5-9-69; H-40270 ,

sionals (Sketch #11 attached to
ticket) t
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Descriotion Date; Insoect. Ticket No., .

H-40306 Clad Test Block for Welder Per- 4-2'l-69*

formance Qualificatio.n - PT T.nspec .'

tion
,

The above inspection tickets are sequenced in/.the order in which i
'

| they were performed and are inclusive of all inspections for
referenced procedures. 4'
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| THE BABCOCK & WILCOX COMPANY

| REPORT OF INSPECTION
,

l. WHEN INSPECTED: RECElVING IN PROCESS FINAL

| 2. TYPE TEST OR INSPECTION O/ *IMiS/EN/34_') 5YTdAA/3//dd
''

3, DESCRIPilON:
|

.
pgfiRFo u Pc ou rs sh TABA15 Ha l'
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6/'s AA TJtN. AN D Dns sksaas, TA k EN.
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1 %.

,

4. RESULTS: E5[di REJECT

an Ir ".t
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m. e ce useogo e,,TG.h .c
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gi'// *(Q*-di?"* *| C
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION
'

1. WHEN IN$PECTED: RECElVING IN PROF,ESS FINAL

2. TYPE TEST OR INSPECTION l.l. ,,l [r%. /*r 7,i[

3. DESCRIPflON/g/I s .k,ce d NAS -fg </.g 4, g},

5S Aa TTe,-Irg - Safe Ex/
g

ton.& T |Hcj21,2 BETWLGH % !a' AAS

DAMAGED PERT /cd of Mc< ALE
C ,h ','' %Yhb'Ed r E PGRca N D.

IN A cc c C Ds.W e.d sc o ril B i t0
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e
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'
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING . IN PROCESS - FINAL

P, f (~ , i i [a s.' t Tr.1 A f"2. TYPE TEST OR INSPECTION e
*<L" C'R &~13''$ .'%>gems 2.)3. DESCRIPitON ; .. J

Ss avirtRuic - sate inD
OUT). E T H C Z ZL.E f]5 Ts'/adn WIf AXIS-
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED. RECEIVING - IN PROCE$$ FINAL
i

2. Tyre TEST oR INSPECTION [IO t.M. [t*N P Tr,7N f"

3. oEsCRiriloN;(k...c).. %c.ic.)..; .s,.ya.aevy.1)

S.s. BJTTERihG 7 SAFE END

CUTLET Nc2zLS BETWELA )VIX AXLS

l.lNEAR INDICA TICH A T 12.*3c Pc.s orica
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING -IN PROCESS FINAL

2. TYPE TEST OR INSPECTJON INdO [NEd /hS t'80 T/i/Y
3. DESCRiPTIONkOm/ c * d /vR-/O'/-t/ .5L g ,,, qg . pe

BdTTERING - s AF E END
JNLET IVcx2LE BETsfifN Z t W A f!S
OUTL E T IVC 4zt.5 g; rW. egg w4g Ax5

INSP2 cTL D wggo gyyggg,yc 4
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING -IN PROCESS - FINAL

2. TYPE TEST OR INSPECTION [[fM [[ [ 8 / NS/'8C [A W#

3. DESCRIPTION.{/* s rs/u r e.Giv C. sc?g .%jaa,re "|)
'

'

I SS St/77'ERityG - Si?ff SH D

i Gu TLE r sic;L 2 L-f BETWEEN W4X Aid

GRktuO acnuzgo Ibn cca r/p: wars &
AREAS.

RE/nsfacTED i)REnS iN m'ecspi>Nes
IH E 4ee sige. 3.,c,s

O

| |b $ |$Kb Yl. $A $.S' h t*g es.$ctY |CW5

|| *1C 2 $ 2, Ft g g;e,. yg g y ggy g g

M. REJECTL RESUI.TS:

D _No wK. NO 08 v5e CONTRACI Q j, g-

,, 7 c n /. 6/c-c e/ 8 - , t- /f
ST. INSP. / M54 INA GOV f. INSP.

cit' Af J.44 65
$ & W INSP. DAf t 5HiFi . SMOP #ECORDE U nOO9

U A fie1:.J . 4-It c9 n U(2 0 I
.--- '*9 . . .. ... . . . ,.

PRESS HARD TO OBTAIN CLEAR STH COPY
--,~c.

O
.

__
_



_ _ _ _ _

XVIII- 35 '

O
|

t

1

1 .

s

} 'sos ts4

THE BABCOC'K & WILCOX COMPANY

REPORT OF INSPECTION
"'1. WHEN INSPECTED: RECEIVING IN FROCESS FINAL

2. TYPE TEST OR INSPECTION /_10 .n[ f^"n 7 Te 1^'b
3. DESCPIPTION. /'f Cd y j)g ([ g jy j{ j f(. /*
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THE SABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING IN PROCC$$ FINAL

2. TYPE TEST OR INSPECTION I 1r / b4 e /~r.i.,7
/",.eo/geI OsR s07-f3. DESCRIPTION:

%S. SuTTBCING ~ .S;G$1 S})f6 EN/>
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING * IN PROCESS . FINAL

2. TYPE TEST Ot SPECTION /00 N [NES
/MI[[C7/ 4[)

l
3. DESCRIPTION [rce et/,,.e d M M /g;Q .jf $c ,e 4
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED. RECEIVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION 5/0.E/ NMFT~r.?df
3. DESCRIPilON: ih ej,,., * gj A g,/(</.
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION NA O'/N6 CMART
3. DESCRIPTION:
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THE BABCOCK & WILCOX COMPANY |

REPORT OF INSPECTION

1. WHEN INSFECTED: RfCEIVING IN PROCESS - FINAL e

2. TYPE TEST OR INSPECTION O # A* F MS/ lit / A I.
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING IN PROCES$ = FINAL

2. TYPE TEST OR INSPECTION M /3 OO IM[ O///lM T
3. DESCRIPflON:
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION bM / [[/NllMI5
3. DESCRIPTION:

*
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING . IN PROCESS . FINAL

2. TUE TEST OR INSPECTION PA'E NEA T 7/?u>i'EN/>7at?E.
3. DESCtiPTION:
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION / F//EA T TEM P4 fate /tif
3. DESCRIPTION:
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THE BABCOCK & WILCOX COMPANY
. REPORT OF INSPECTION '
;

1. WHEN INSPECTED: RECEIVING = IN PROCESS FINAL

2. TYPE TEST OR INSPECTION [E //[lII II [[MIdOI
3. DESCtlPflON:
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVINO IN PROCESS FINAL

2. TYPE fl$f OR,1NSPECTION / IN/8/II IMA4[[[ aid [d
3. DESCRi? TION.
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THE NBCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION 7 8 M [ $ [ A [l/[ [.
3. DESCRIPTION:
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THE BABCOCK & WECOX COMPANY

REPORT OF INSPECTION ,

1. WHEN INSPECTED RECElVING * IN PROCESS FINAL

2. TYPE TEST OR INSPECTION //4 IEA SO dl d
~
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN IN5rECTED: RECEIVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION 78 MPIfiJ I&/ #
3. DESCRIPTION ,
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'
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: PECElVING IN PROCESS . FINAL

2. TYPE TEST OR INSPECTION IdN OFEd Irl([
3. DESCRIPTION:
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I THE BABCOCK & WILCOX COMPANY

| REPORT OF INSPECTION

1. WHEN INSPECTED: PECEIVING IN PROCESS FINAL

i 2. TYPE TEST OR INSPEC110N TI Ai /''",94 */~//d '

j
'

3. DESCRIPflON:

4
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THE BABCOCK & WILCOX COMPANY -

REPORT OF INSPECTION
i

1. WHiN INSPECTED: RECEIVING - IN PROCESS - FINAL
4

2. TYPE TEST OR INSPECTION /7M88/[AI///[.
! 3. DESCRIPTION:'
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THE BABCOCK & WILCOX COMPANY
,. .

i. REPORT OF INSPECTION
i i

1. WHEN INSPECTED: RECEIVING -IN PROCESS FINAL j.

2. TYPE TEST OR IN?ECTION / 8/' fIU [[//67~8AN7
b 3. DESCRIPTION ,C 2fpuSti..(r,gg sci S.a ereitfj zr e
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QUALITY CONTROL

INSPECTION -

THE BABCOCK 6 WILCOX CO. POWER GENERATION DI VI SION DARBERTON. O!ilO
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING - IN PROCESS - FINAL -

I' 2. TYPE TE$i OR INSPECTION '/lI8AfCd/d
3. DESCRIPTIONS J:. ):;f?tli,T ** CJ/R /Ocf se<g. g

j

S S. BisTTElliN& ~ S/)pt gyp, *:
;

. '

D U TA E 7' H C w d LETWEER W / / A rtC.
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INSPECTION i,
.

THE BABCOCK & WILCOX C6. POWER GENERATION 08 VI SiON DARBERTON. 0111 0

R EFERENCE ARE A
i
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THE BABCOCK & WILCOX COMPANY 1

REPORT OF INSPECTION .

1. WHEN INSPECTED: RECEIVING - IN FROCESS - FINAL

2. TYPE TEST OR INSPECTION [[F f 180M ///3 PE**7/OY
''3. DESCRIPTION: j ;,y ggp g.fr[[ gg f.jcCf $q,y 13,
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THE BABCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING IN PROCESS FINAL

2. TYPE TEST OR INSPE * TION 78/V/ Ni 17 A I// f'E i

3. DESCRIPfl0Ni
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; - THE BASCOCC & WILCOX COMPANY,

REPORT OF INSPECTION -,

1. WHfN INSPECTED: RECCNING . IN PROCESS - FINAL ,

j . 2. TYPE TEST OR INSPECTION / l'll'/ O FE'/ET#A>W
' 3. DESCRIPTION /'/(,,dEovr?6 cd r /of/ &p, /A

S. b. Bit TTC RiflG - S/1FE fr' P
1
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IL S =/u,2 . c ~ 3 ,

PlA T i RI'))S | ,

7 A PPCC Vs D Non sj,y;p ;yyy,c,,,, g,3
i

M/r cmis n '' A C&R 7. - - &>st%H) Tis'/ %.
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-

INSPECTION 'q . .

U ..

'THE BABC00( & WILCOX C0. ROWER GENERATION DI VI SION BARBERTON. OHIO
,
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THE BASCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING - IN PROCESS + FINAL

2. TYPE TEST O* INSPECTION N,4P/ NATL /f8-
3. DESCRIPTION:

OUTjsr Moza4E E ETWEED Yv' / k' AXS

! TEMP. b'sB As etgfMEst 7 7o iS tar,Lti J/

M )N W Is/ M - TEP)jo pp yp ffg gj3 $g,3e
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0Tete? EEcon D.eD 77
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THE BASCOCK d WILCOX COMPANY
t

REPORT OF INSPECTION

1. WHEN INSPECTED: RECEIVING IN PROCESS FINAL

2. TYPE TEST OR INSPECTION ! 14 '/ / O PENT */~[,1A/7"i
'

gg 4 g
3. CESCRIPTION: f, Cot [()gtg,C L,agj*onoa- r m

.
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THE BABCOCK A WILCOX COMPANY

! REPORT 'OF INSPECTION

1. WHEN INSPECTED: RECEIVING - IN PROCESS - FINAL

#E 7 /~ Y !M .* I T a r * N'' n a M2. TYPE TEST OR INSPECTION r #

3. DESCRIPTION: P Ro c COuPd CNR - 109 g,13
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OuT Lc.T Mo7 z t E. BETw tEtj \df x juis

. IN5 PE CTED le! i1cc o n.O n nc t \Jera
' e iv> spcc. S-207

,

yff)ft/fp7~t's/ Al?[A /I'Ut DED //i/

yjp.g ///Z?!d7"/0'/ (CNR //:)-b

e

]- REJECT4. RESULTS:

'

owo. No. ux.No. on use coNruct g.;;.a yz gra
i y r . ? - c /, s. n .c t . r, .f ;

cust. iNSP. MS$ INSP. GOVT. INSP.

f.Y l! * D r. J ? C
8 & W INSP. . Ca rt . 5MtFT * SMOP atcoset0 |{ p, p

* ) '."1 V "J !-J )) f t (? f"_, .*4 * a f *' -

,,,0C0 2Ee IG74
.

4

s

!.O
S

t

I

- * . - . ' ., - # , , . . . , ,
i



(. _ _ _ __ _________-_____-____________ - _____ - _ -- _.

. . .

|

|

XVIII- 70

0

.

*
, .

.

gnon n :

' THE BASCOCK & WILCOX COMPANY

REPORT OF INSPECTION

1. WHEN INSPECTED: RECElVING . IN PROCESS - flNAL

2. TYPE if.5T 0:: INSPECTION O I M f or % ine' a e
__

3. DESCRIPilON:

1#1.ET N02.~1LE OETWCCN W*2 A^{S 8

OoTi.cr #n.z.t.c OcTwce.g w- x m3

Dim e ns io. Pes m:-r Talcaea:.cs
O r) '' A :> 6 0 n-T Dlm"(SI".?(B) nan

'

'' vessct. Any ( Fumi. Me thrAvi(p-g
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QUALITY CONTROL,

n INSPECTION .
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THE BABCOCK. & WILCOX CO. POWER GENERATION Di VI SlON BARBERTON. OHIO
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THE BABCOCK & WILCOX COMPANY

REPORY OF INSPECTION

1. WHEN INSPECTED: RECEIVING -IN PROCESS FINAL

2. TYPE TEST OR INSPECTION A'' c' 15/ [*W.- IP 7 N I'

3. DESCRIPTION: [( /f 2[ (A),I 6 '/ f gy Q ,

CLa D ras Y fAceg scR WEUEC
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4. RESULT $r ACETj- REJECT
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MANUFACTURER'S REPORT OF WELDED REPAIRS OR ALTERATIONS

(3
t/ s n,A,oD e, t u.m. .ad .d.m ./ u..<.em ., a,,.., c. er.)

Babcock & Wilcox Ca:spany, Erection Dept , Barberton, Ohio
2 marAsaED pos (# sine sed plans address at emner)

~ ~

Westinghouse APD Point Beach Nuclear Plant, Two Creeks, Wiscorwin
4 caf act AND tyre ( Eeeler, pressure sessel. F.T W.T Jsshered, ess.)

Nuclear Reactor Vessel
4 408MItagCATION NU38381 (Qwarr*3. .sJgle, giker) TRAR SUILT,

NB# N-138 1968
s DEsCsirTiON or mEruE (Use separou shees er skets4 s/ assessary)

*

all supplements - see attached

4 BRrAIRS MADE IN ACCORDANCE W11N

b owner's Instruct (one b Nat'l Board Refes b Repatr Concern's P1sas

7 asrAra etANi ArraovrD et (Nems of Oeiur representaseve: DATE or ArraOVAL

Westinghouse APD, Pittsburgh, Pa. April 15, 1969
8 WELDENG PROCEDt*RE CUALIFICATION AND WELDER QUALIFIC ATBoM IN ACCORDANLE WITN AS3st CODE

O vas O No
PtoC EDURE DE5tGN A TION DATE OF QUALIr8 CATION TEST RESUL11 AVAILABLE

(V3
Ws-69-5 00 vas No

W.LDo . E DA1. LAu ,U AumD W upo . e.E dan tau UAumD-

Roy McMahon 4/23/69
0

WELDER'S N AM E D415 LAST QUALIFIID WELDER'S N AME DATE LAST QUALIFIED

9 marAnas CourtsisD (Os.v) ewonenseneC tasi (Pressure)

UT & PTMay 7. 1969

*We certify the above statements to be correct and that the repairs rhen compJted satisfactorily'vahuts3xtg
gro:txtate:toithsenasdmccxofdct'ci:ccccabecch:cecbdistess ..' >'*

bd ' ' a 'O " 'd ' 'Date'v .% Y 0 ' *~' *-(''
, ,B y 4e,rese .u.e)

Signed
19,

~

--- ii < ...n,.re, .r n,. ,..eer.,

CERTIFICATE OF WELDED REPAIR INSPECTION

1, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors

and/or the State of Wisconsin have inspected during repair the object described above and state
that to the best of mv knowledge and belief the statements made and certified to above by the representative of

Hartford Stert' Boiler 1 & I Comoan7 are correct.
(ussa/4eewrer er Repsi, Cancers)

By signing this certificate neither the Inspector nor The llattford Steam Boiler Inspection and Insurance Company
males any warranty, expressed or implied, concerning the object described in this report. Furthermore neither the
Inspector nor The flartford Steam Boiler Inspection and Insurance Company sha'l be liable in any manner for any
personal injury or property damage or a loss of any kind arising from or connected with this inspection except suche

liability as may be provided in a policy of insurance which The liartford Steam Boiler Inspection and Insurance

Compa,ny may issue upon said object and then only in accordance with the terms of said policy.~

''' .- au . .

Com missions tin a en
,

e - - - - -

,

' ' ' Signed
-

(vi
" ' ' ' '

WIS .(Seate or Ned Lord No.)
(Inspector)a

i f cost. 303

au - . --..

- .
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O APPENDIX C 1

(

CORRESPONDENCE

The following section contains copies of sketches, notes, and
correspondence pertaining to the nozzle repair operations performed
on the Point Beach nuclear reactor pressure vessel.

O
~

O

. . . . . . .
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THE BABC0CK & WILC0X COMPANY

C)
'

rowea cenea^r'on oivision -

-_

'

GUEST HOUSE INN
A. R. ANDERSON - MANITOWOC, WISCONSIN 54220 -

From
..

T. J. KUKK - BARBERTON ERECTION ses 663-*

Cust. File No.-

. or Ref.
WESTINOHOUSE - APD 191-28326

Subj . Date

REPAIR SPECIFICATIONS AND PROCEDURES APRIL 11, 1969
| m. i.tt.c to ..e on. c tu=r w . uxt ni,.

For your use, please find attached a complete set of procedures
and specifications required for the subject job as follows:

Repair Procedure for Nozzle Weld Preps, CNR-109-3, /
'

revised 4/9/69

Repair for Indentation on W-X Axis Outlet Nozzle I.D. / -

ISurface, CNR-110-1, revised 4/8/69
/Inlet Nozzle, Sketch #1, by J. D. Furry, dated 3/3/69

Inlet Nozzle, Sketch #1a, by J. D. Furry, dated 3/3/69 v
'Outlet Nozzle, Sketch #2, by J. D. Furry, dated 3/3/69 -

Reactor Vessel Cross Section, Sketch #3, by J. D. Furry, e
dated 3/3/69
Repair of Welds and Base Materials for -Special Products /..

or Nuclear Application, Specification WS-69, Rev. 5
#'

Half-Bead Weld Repair, Specification W-6, Rev. 2

Free Iron Check Procedure, Specification.S-207, Rev. 0 /

Storage and Handling of Electrodes and Flux, Specification -
S-161, Rev. 3 .

Dye Penetrant Inepection, Specification S-10, Rev. 5 ''

'
Preheat and Interpass Temperature Control, Specification e

S-170, Rev. 2';

.

.

t

.

J -
-

' '

(D-
, ,,

,
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; XVIII-77.
,

A. R. / dersonO 191 28326 2- AI. il 11,1969-

.
-

i.

p
'

.

Ultrasonic Inspection for Defect and B6nd of Weld Metal /
Overlay Cladding, Specification S-4, Rev. 11.

'
'

,

'' t..
,'

s
T. J. kk

s

TJK:dmg

Attachments

cc: T. A. Anderson
' '

G. D'. Profita
E. M. Rochester

.
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WELD SEQUENCE Ano Diacrion oFSTRIN&ER WELo Besos..

Wet.ptpePeaseESSloNZS UPHILL,
,
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S, M. HOPKINS, BARBERTON ERECTION . . . . ' ' . .'
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APRIL 15, 1969.-'

NDT TECHNICIAN QUM.IFICATION. ,-
'

,.

',f. ' r.

. .'*
.

:5* *

' ~ . ' - .'. ,
.

tg
*

s 94;
.,

f. N. *

Picace be advised that Mr... James R. Fletcher is a qualified Level II
NDT Techni
Liquid Fon,cian in 1:agnetic Particle Testing, Radiographic Testing,ctrant Testing and Ultrasonic Testing. ,.

Documentation and certification vill be retained in our Barberton
offico.

s. ..
. ,

+.

- y ) // } / y /::.. . .J/E;}..
. .'

'

l S. M. Hopkins, Level III NDT B:asinc
'' Erection Quality Centrol

G!GI:kj .j'a .

cc J. R. Fletcher
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THE BABC0CK & WILC0X COMPANY 'aO ~ e0wea acaea4TiO" Oivisi0n -

-
'

To |
'~

.

A. R. ANDERSON - MANITOWOC, WISCONSIN, _ w
'

From -'
i, ,

T. J. KUKE - BARBERTON ERECTION ses 663e,

Cust. File No.
l or Ref.j

O WESTINGHOUSE - APD 191-28326 v.
Subj. Date g

-

QUALIFICATION OF WELDERS FOR REPAIR WELDING APRIL 17, 19691

| m i.tter to ca.r on. cateer ud me amect av.

In order to qualify the welders for making r pairs to the welJ'

J^ - preps _ damaged during the sccih nt, each man must weld a pipe in As
the '~G and $' operation c The test assembly shall consist of2 G
stainless steel pipes at least 3/4" thick with stainless steel
backing rings and butt welded using type E-308-19/15 electrodes.

0
'

Preheat shall be 70 F. minimum with a maximum interpassJtemperature
of 350 F. .. i w

*
1

/ Additional heating such'is stress relief la 'iiot perm 1'tted. The
h welding technique shall be s'uch that the penetration into the sidew

wall will be kept at a minimum. 1
' ,e e - A

CJ
ru + - p;

3
,

The bend samples shall be prepared prior to bending in such a k'4

manner that all, evidence of notches resulting from the backing .w -
strip are removed. ;'

The above test will qualify a welder to perform welding in accor-
' l, dance with WS-69 or W-6 using stainless steel electrodes. g_

[Thequalificationrequirementsforrepairi_ngthecladdJnginside
the nozzle shall be to weld overlay a manganese-moly plate. fne
plate shall be welded with E-309-15/16 for the first gayerland/
E-308-15/16 for the next layer. Preheat shall'be 200 F minimdm

1 with a 350 F maximum interpass temperature. Testing shallibe in
g accordance with paragraph N543 3 of Section III.

Manganese-moly plate co be a minimum 3/4" thick ~ and :either SA-302,
Gr. B, or SA-533, Gr. B, material. Only two layers of; weld metal ~'
need be deposited for the cladd'ing test. ' i N1%*

,

C L b
. & mN' a> ..,

- y' . - , 3,
-

-7 ?O

T1'ukk . * ( p" VW(Q .$.'
7TJK:dmg

.
%

4 K-s.G,'cc: -T. A. Andersont

G. 3. Profita~ &~ * , < ^ %J. C. Quinn
/G R. W. Straiton

~

(l
V J. S. Wolf '/,

+
.

-%

i *

'

S ,-, ,-
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kO) TSE BADCOCK & WILCOX COMPANYc

f POWER GENERATION DIVI-SION -

_

To '| w|s i
.

'

,
,

'

lw . A.R._A@$R.9N-MANITOWOC, WISCONSIN
e From e% " m

T. J. KUK'' - BARBEkTOd-ERECTION sos 663-*Ai
Cust. ' .~ rii. no.

' '.s
or Ref.,

,

'
WESTINGHOUSE - APD 191-28326,,

Subj . _- Date'
.

3

: PROCEDURE QUALIFICATION APRIL 17, 1969
i i w. i.tter to en one cataur e on. 3,oj.ct eni,.
- I % ,

% *

m QualityControlSpecihicationsWS-69andW-6arebackedup'by
Procedure Qualification Tests, which are on record in our
Quality Control Department. Attached you will find records of
ghese Procedure Qualification Tests as follows:

Nozzle Safe Enr2 Repairs - PQ0408

PQ-1427
'

Cladding Repairs -

-
3

O .q ~/' ' ~ ' '-<

// ,\
' '

? ,

k,
< .t r.

.,

T. J. Ku k

dTJK:dm6 j i
,

, Attachments

cc: T. A. Anderson
G. D. Profita,

| J. C. Quinn ..
*

, R. W. Straiton ;

|

%.
1b

+

% k* ,3 ; ap -..

'' ''
.

i
, . %

' ,s t
i +

-,a u . ,
'
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s#.anav. Preparation for welding of the damaged inlet and outlet nozzlee was completed by
,

April 22, 1969. Compliance, by B&W, with the approved repair weld procedure
was to be witnessed by the author. Prior to the start of welding on April 23,
1969, a significant change was made to the procedure: This involved the
direction of welding and sequence of weld bead deposition. This change, re-
flected in Note 3 of the attached B&W ProceJure CNR-109-4, Sketch #1, was
approved by J. S. Caplan. Except for several low areas, welding was completed
on the inlet nozzle (time: 3-1/2 days) at the time of my departure on

_NES was assured that B&W pisnned to follow the same procedureApril 26, 1969. W
for repair of the outlet nozzle.
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APPENDIX XIX '

.

:

TRIP REPORT,
E. T. HUGHES, WESTINGHOUSE ELECTRIC CORPORATION,,

j JUNE 2,1969 ,

i

Note: Appendix X contains a~a Babcock & Wilcox Company Specifications . .

'

} and Procedures referenced throughout this report.. The Specifications and '

j Procedures are proprietary to The Babcock & Wilcox Company and are
i contained in Volume II of this report.
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'

TRIP REPORT
sistensuoust t oo. 313o4 8

| AUTHOR 1' T. HughesHOTE: '

1. 5.en.f.c.at e.elmacel infern.fi .ad .it et...ife.d infer tion eh id b pr.Pered es gEY* June 2,1969 |on
| . WCAP report end relevenced in th Senumery.

2. D n.e inclW. .ny information in she Trip Report vliet will eewee it to b. eless6fe.J. F ILE No.

DISTRIBUTION AD0lTION At. DISTRIBUTION
* * ' * * ' ' ' R. J. Von Osinski (2) H. Hickman*

a TECHNICAL iNroi uAfloN CENTER R. D. Pearsall (2) J. McKeown*
1 Pat t'1ulNARY ,PL ANT ENGRG. ( I J. R. Steele (4) L. Bell *
1 PROJECT MAN AGER W.B. Henderson W. S. Hazelton A. Garrett *
i PuRcHAstNG G. L. Duke E. Landermc.n L. R. Katz
1 INSPEcfloN ( N. Dressel J. S. Caplan A. R Collier

( 2 MARRETING, IF NEGOTIATION ( ) D. E. Thorn J. S. Moore
| 2 ORDER SERVICE. IF CONTRACT ( ) 11. P. Perkins

8 3 *WEP Site
rear to (nama or Coweaar amo/ce presom vise reo) snoe omosa me.

soclETv wrTING VEP Point.Ecach #1 Site WEP-1050
toCa tto a f (FULL *Do#E ssI NEGoTI4Teom 40

I NS PF.c T i oN TRIP Tun Creeks. Misconsin
sues (C r C og f aa C f ho,

SALES NtGoTI Afiom NDT of Nozzle Weld Prep Repairs
t SUDGET 4o.

UcoNTRAct XARP-90359
oe f t (s) or utt l.46 PWSCMast otoEn 40

[-] 4/28s4/30/69 & 5/6-5/8/69
PER$0NS PRESENT

atomic Poeta oives.c= atura etsfensuoust ointe inam eastamemouss

p M d ughes J. Fletcher - B6W
G. Svendsen - Hartford Ins.
S. Viaclovsky - SWRI
G. Reinhart - SWRI

Uho44 R Y
The weld metal buildup on the WZ inlet and on the WX outlet primary coolant nozzle
weld preps was ultrasonically examined and released for final machining of the
weld prep contours.

.

Dye penetrant examination of the repaired (machined) areas revealed several in-
dications of acceptable size and shape and some linear indications which were
removed by light local polishing. P.echeck of the polished areas confirme. the
removal of the discontinuities indicated.

Free ifon check of all repaired areas indicated no iron contamination.

Based on the non-destructive ts.n results obtained, the weld repairs to the WZ and
WX nozzles were considered acceptable.

ATTACHa4NTs TECHNICAL REPORT PREPARED. WCAP ,4
a...o... ,s......s.., w' .. .. ... .....,

1 5. Ha.celton 4t E. T. Hughes c, ' &
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en April 28 through April 30 and again on May 6 through May 9, 1969, the WEP
Point Beach #1 Site was visited to supervise and witness the non-destructive
examination of the weld repaired areas on the WZ inlet and WX outlet nozzles
of the WEP reactor vessel. The examinations were conducted by J. R. Fletcher
of B&W under the technical supervision of the writer and witnessed by Gordon
Svendsen, Hartford Steam Boiler Inspection and Insurance Company, S. Viaclovsky,
Southwest Research Institute and G. Reinhart of the Southwest Research Institute.

The ultrasonic examination of the weld netal buildup on the weld preps of the
two nozzles in question was conducted from the machined faces of the weld

8deposited buildup using a 3/8" diameter 3-1/2 Mhz T-R search unit for examining
the thinner sections and a 1/2" diameter 2-1/4 Mhz T-R search unit for
examining the heavier sections of the weld repair. The tuning levels for the
testing were establirb* * on B&W weld buildup (308 SS) reference block #1
containing 1/8" diu .'sc reference areas at test metal distances of 1/8",_

1/4", 3/8", 1/2", 5/8" and 3/4". The tuning level for the 3/8" diameter, 3-1/2
Mhz ' thin-section" testing was set to provide clear resolution of the 1/8",
1/4" and 3/8" test distance reference areas with sufficient signal amplitudes
to permit definition of the 25% of reference reporting level required. The
tuning level for the 1/2" diameter, 2-1/4 Mhz " thick-section" testing was set
to provide resolution of the 1/4", 3/8" and 1/2" (included 3/4") test distances
with, as above, the 25% of reference reporting capability; details of the
tuning levels are shown in table form below.

TABLE I

(''} TUNING LEVELS UT GF VELD PREP REPAIR, INLET N07~LE (WZ)
O

Search Unit Reference Area TM Dist. Signal Amp 1. 25% Rep Amp 1.

3/8", T-R 3-1/2 Mhz 1/8" diam 1/8" Off Screen 10 div*

3/8", T-R 3-1/2 Fmz 1/8" diam 1/4" Off Screen 12 div* (off screen)
3/8", T-R 3-1/2 Mhz 1/8" diam 3/8" 8 div 2 div

1/2", T-R 2-1/4 Fmz 1/8" diam 1/4" Off Screen 11 div** (off screen)
1/2", T-R 2-1/4 Mhz 1/8" diam 3/8" Off Screen 12 div** (off screen)
1/2", T-R 2-1/4 Fmz 1/8" diam 1/2" 10 div 2.5 div

1/2", T-R 2-1/4 Fmz side drilled hole 3/4" approx 4 div -

* Determined by proportionally attenuating 3/3" tmd 8 div signal
** Determined by proportionally attenuating 1/2" tmd 10 div signal

1. See note at end of report

n
i <

#\/
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TABLE II

TEST RESULTS INLET NOZZLE (WZ)

Ind. No. Clock Position * Radial Location Depth (tmd[ Ampl. Est. % of Ref

1 11:30 2-1/4" froa 0.D. 3/8" 4 div 50%

2 1:00 Adj to Buildup for Lip 1/8" 5 div <l5%

3 1:00+ 1/2" from 0.D. 1/8" 5 div <l5%

4 1:30 Adj to Buildup for Lip 1/8" 7 div 15%

5 2:00 Adj to Buildup for Lip 1/8" 9 div 20%

6 4:30 2" from 0.D. 3/8" 4 div 50%

7 4:30 0.D. edge 1/8" 6 div <l5%

8 12:00- On Buildup 3/16" 10%

*12:00 o' clock - Top of Vessel
I

The less than 25% of reference indications were recorded for possible correlation j

with PT results on finish machined weld prep. Evaluation of all of the recorded 2

indications showed that none of the discontinuities indicated had any length
or extent. The discontinuities indicated.were considered acceptable and the() repair released for final machining.

The weld buildup repair of the weld prep on the outlet nozzle (WX) was ultra-
sonically examined in the same manner as the inlet nozzle, except that lower
-sensitivity levels were used to reduce the number of irrelevant indications
noted in the testing of the inlet nozzle repair. This reduction in sensitivity
was accomplished by setting the response from the 3/8" tmd reference area (1/8"
diam) to 4 divisions amplitude, one half the original setting, using-the |
3/8" diam 3-1/2 Mhz T-R saarch unit and the response from the 1/2" tmd reference j
area (1/8" diam) to 5 divisions amplitude, also one half original setting,_ |

using the 1/2" diam, 2-1/4 Mhz T-R search unit; see lines 3 and 6.in Table
I for original settings. No indications equal to or exceeding 10% of the

r 1/8" diam, DAC reference level were found in the stainless weld deposit repair-
on the outlet aozzle weld prep. The repair was released for machining of the
weld prep contour.

Penetrant testing (PT) per B&W procedure.S-102 C Rev 5 was conducted on the
repaired portions c( the weld prep on both nozzles. Tables III and IV, WZ in-
let and WX outlet nozzles respectively, list the indications found and the
dispositions made.

10
3,.)

-

)
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TABLE III

PT RESULTS WZ INLET N0ZZLE REPAIR

i

Location Size Shape Disposition

12:00 o' clock on Land 1/64 Rounded Acceptable

12:00 + 1" on Land 1/32 Rounded Acceptable

12:00 + 1-5/8" on Land 1/32 Rounded Acceptablo

12:00 + 3-1/2" on Land 1/32 Rounded Acceptable

6:00 in center of weld prep 1/64 Rounded Acceptable

7:30 on OD of nozzle (safe end) 1/8 Linear Removed *

3:45 ID of Land, parallel to-----

edge of Land 1/16" from end .072 Linear . Removed *"

Linear Removed *1:15 OD, weld repair ---

*In all cases, removal of the indicated condition was accomplished, including
PT, by light (0.002" - 0.003") local grinding and polishing.

TABLE IV

. O
PT RESULTS WX OUTLET N0ZZLE REPAIR

i

3:00 + 1-3/4" face of weld Irreg. Removed by grinding
prep 1" from OD 3/32 Rounded to 1/16" - blended into

weld prep-
3:00 + 3-1/2" OD edge of

weld prep 3/32 Linear Removed *

4:00 + 1-5/8" OD of sate end
3/8" from edge of weld prep' Linear Removed *---

4:00 + 5-1/4" face of weld .

prep 1-1/8" from ID 1/32 Rounded Acceptable

6:00 ID (cladding) 3/4" from
end of Land 1/16 : Rounded Acceptable4

9:00 + 4" face of weld prep -

3/16" from OD 1/32' Rounded ' Acceptable

1:00 edge of. Land Linear ~ Removed *'

*In all cases, removal'of the indicated. condition was accomplished, including
PT, by light (0.002" - 0.003") local grinding and. polishing.

.
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During polishing and blending operations at the edge of the weld repair on the
I.D. of the nozzle, the grinder noted a high spot in the cladding approx 2"
from the outer end of the nozzle and proceeded to dress up the area. The
polishing, liovever, opened a flaw of approximately 1/2 inch length, 1.8 inches
from the outer end of the land of the weld prep. The globular shape of the
ends of the flaw and the discoloration of the surfaces visible indicated to
the writer that the flaw was associated with a repair of the cladding during
fabrication of the nozzle and not damage resulting from the vessel incident.
Removal of the flaw was directed with the stipulation that if removal of
the flaw required the removal of 0.030" or more of cladding (drawing require-
ment 0.156 minimum - design minimum 0.125"), repair by half bead techniques
would be required; less than 0.030", no repair except for esthetic reasons.

,

Less than 0.005" was required to remove the cladding flaw. PT of the area j

showed no indications - no repair was made.

PT of the overlay repair of the shallow gouge (5:30 o' clock, approx 6" from
end) in the outlet (WX) nozzle cladding revealed no indications.

Free iron check of all of the repaired areas showed no iron contamination. f

Pending a dimensional check, the repair of the safe end weld preps of the WZ
inlet and the WX outlet nozzles was considered acceptable and complete.

1. T-R designates that the search unit is a transmit receive type, i.e.
one half of the crystal transmits and the other half receives. The

(~'h advantage is near test surface resolution of defects, e.g. the 3/8"
\m / diam. T-R unit used was found to be capable of detecting 1/8" diam.

defects 1/16" below the test surface.

.
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APPENDIX XX,

LETTER,
WESTINGIIOUSE ELECTRIC CORPORATION,

JUNE 9,1969 i

STATING ACCEPTANCE OF REPAIRS

Table of Contents

Pace

i I. Letter to C. W. Fay from R. J. Von Osinski, Manager,
Pressure Vessels, Westinghouse Electric Corporation,
June 9,1969, Stating Acceptance of Repairs XX-2
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\> Westinghouse Electric Corporation
* Q3 11 gg POWER SYSTEMS:.

,* A
1/f ,-. Atomic Power Divisions Penn Center Lee; j

/ Bos 335.Picciburgh, Pa sp3e..

(I, . 4, June 9, 1969!

'

v'MrI E" y PBW-WMP-1359

. Ref: PBM-WMP-1023

S.O.: WEP-1053

Mr. C. W. Fay, Manager
Cost & Control Division
Wisconsin Michigan Power Company
231 West Michigan Street
Milwaukee, Wisconsin 53201

Dear Mr. Fay:

POINT BEACH NUCLEAR PLANT
WEP Reactor Vessel

The Babcock & Wilcox Company has restored the WEP Reactor Vessel to its
original condition following a transportation incident, February 22, 1969.
Repairs and inspections have been completed to comply with all agreementss

;
' ' made during the meeting at Point Beach on April 15, 1969 as summerized

.

in the reference letter.,

It is the opinion of Westinghouse that the B&W Reactor Vessel Warrenty
should be continued and that the Vessel Code Stamp has not been violated.

Very truly yours,

'

.
re- 1r

J. Von Osinski, Manager

Pressure.. Vessels
,

s 1

, h) 1A/ t -%%l- *

A
Approved by: W. B. Henderson, Manage % .r

Point Beach Project -

3

cc: E. C. Taylor
D. E. Thorn
L. R. Katz
R. O. Tedeschi
R. J. Von Osinski e
W. B. Henderson
J. R. Steele

JRS:rd

O
.

1
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APPENDIX XXI

FINAL REPORT OF TRANSPORTATION INCIDENT
,

INVESTIGATION FOR POINT BEACH UNIT
#1 REACTOR VESSEL,

M. W. YOUNG, THE BABCOCK & WILCOX COMPANY,
| JUNE 17,1969
!

,

tNote: Appendix X contains all Babcock & Wilcox Company Specifications
and Procedures referenced throughout this report. The Specifications and
Procedures are proprietary to The Babcock & Wilcox Company and are'

'

contained in Volume II of this report.
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I. Int roduction XXI-3

| II. Summa ry XXI-4

A. Visual Examination XXI-4
| B. Nondestructive Testing XXI-4
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D. Repair . XXI-5
E. Recertification of Vessel Code Stamp XXI-6

III. Conclusion XXI-7

IV. List of Illustrations . XXI-8
,.

) V. List of Appendices XXI- 9.
4

VI. Final Report on Field Repair of Point Beach Unit.#1
.

Reactor Vessel, June 3,1969, Prepared by J.: L. Sulzbach XXI- 10

VII. - Letter to. Westinghouse Electric Corporation from D. E.
Kinsala, The Babcock & Wilcox Company, Dated July 23, .
1969

- .- XXI- 17
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FINAL REPORT OF TRANSPORTATION INCIDENT

INVESTIGATION FOR POINT BEACH UNIT

#1 REACIOR VESSEL

l

O

June 17, 1969

BABC0CK & WILCOX CONTRACT - ES-3582

WESTINGHOUSE PURCHASE ORDER NO. 54-Q-100235

Preoared by: Avg
v. x. i; e a
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I. Introduction

A. This report swnmarizes all efforts to verify the structural

integrity of the Point Beach #1 Reactor Vessel. This was
* necest,ary as a result of the transportation incident that

occurred February 22, 1969.

1

To verify the structural integrity of the vessel, various '
,

efforts were required. These were
,

1. Visual inspection to access damage to vossel..
,

I2. Nondestructive testing to verify vessel integrity.
i 3 Stress analysis to verify vescel integrity.

4 Repair of damaged areas.,

. 5. Recertification of vessel code stamp.
,

4

a

3

-

U -
-

4

,

-1 , .

h- !

<
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II. Summary,

A. Visual Ernmination

1. To provide a preliminary assessment of damage and a

basis for a more detailed nondestructive tes+ing pro-

1
gram for the vessel, a thorough visual exacination of

the vessel was made. The conclusion of the visual

inspection of the vessel was that the extent of

damage was limited to the .055" lip on the veld prep-

arations of the inlet nozzle (W-Z Axis) and the outlet

nozzle (W-I Axis).

B. Nondestructive Testinst

1. To detemine in detail the extent of damage to the

vessel, as a result of tho transportation incident, j

a detailed noulestructive testing program was per-

fomed. A detailed review of the areas tested and

the techniques employed is located in Appendix "A" *

of t,his report.

The result of the nondestructive testing yielded.

no evidence of damage to the vessel except for the

.055" lip on the veld preparations of the inlet

nozzle (W-Z Axis) and the outlet nozzle (W-I Axis).

1
See Figures 1 & 2.

* See Appendix IX, Volume I.

-2- ,
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(~h C. Stress Analysis

V
1. To verify the results of the nondestructive testing

and to detemine the effect of the impact loading

resulting from the transportation incident on vessel

fatigue life, a stress analysis was perfomed. This

analysis attempted to evaluate in a conservative

manner the loads imposed on the vessel as a result

of the transportation incident. The stress analysis

report is located in Appendix "B". of this report. *

The results of the analysis show that:*

a. The stresses imposed on the vessel and its

appurtenances were lov.

Di b. The fatigue life of the vessel and its
V

appurtenances is not reduced by the loading.

o. The min hum crack size for propagation of

brittle fracture would hhve to be approximately-

two feet long.
f

!

D. Repair
;

1. To return the vessel to its as shipped condition, the

nozzles were repaired in accoztlance with B&W Speci-

fications. Significant phmaes of the repair and

inspection were witneseed by Westinghouse, South.est

Research II.stitute, and Hartfoni Steam Boiler Insurance..

* See Appendix XVI, Volume I..
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!

,,,The detailed report of the repair of the vessel is
|

[ located in Appendix "C" of this reoort,
f

|
t

E. Recertification of Vessel Code Stamo
1

In onler to assure that the repair to the vessel
;

!
was in acconlance with the requirements of the ASME

Codes, repair procedures were reviewed and significant
,

? phases of the repair were witnessed by a representative:

)
of the Hartford Steam Boiler Insurance Company. The

,

J

signed certificate of the Hartford Steam Boiler Insur- ,

'

4

ance Company representative is included as Appendix |

"D" of this report. *
i

,

!O
i

I

i

|
T

i
,

i:
.

:

!

;

'
i

l'
:

* See Page XVIII-73, .. Appendix XVIII, Volume I.
,
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' III. OnNCLUSION
!

After completing repairs as set forth in this report, our
; ,

examination has not disclosed any residual damage to the vessel ,

i

j due to this transportation incident which were discoverable by
1

'

,' available nondestructive testing techniques.

i !

I
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LIST OF ILLUSTRATIONS'

1. Arrangement of Reactor Vessel Longitudinal Section ... 11W 1hrg. No.117802E-9

2. Arrangement of Reactor Vessel Cross Section . . . . . . . . . . P&W Dwg . No . 117803E-9

i

Note: The above-referenced Drawings are considered proprietary to The
Babcock & Wilcox Company and are contained in Appendix XVI, Volume II,
of this report.
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I,TST OF APPErmTCFS

1. Non-Destructive Testing Reoort .......................... A (1)

2. Stress and Brittle Fracture Analysis Primary Inlet
Nozzle and Vessel Shell ................................. B (2)

3 Final Report on Field Reoair . . . . . . . . . . . . . . . . . . . . . . . . . . . . C
,

,

4 Recertification of Vessel Code Stamo . . . . . . . . . . . . . . . . . . . . D (3)
,

O,

Notes : (1) See Appendix IX, Volume I.
; (2) See Appendix XVI, Volume I.
'

(3) See Page XVIII-73, Appendix XVIII, Volume I.
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FDIAL REPORT ON FIELD REPAIRj
j
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*
!

POINT BEACi! UNIT #1 REACTOR VESSEL
.

!
.

d

JUNE 3, 1969
:
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REPAIR OF INTET N0ZZLE (W-Z AXIS) & OtmET N0ZZLE (W-Y AXIS) #1 (VEP)
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I. Introduction

A. The purpose of the repair was to correct the damage to the Stain-

less Safe Ends of the Inlet Noz::le (W-Z Axis) and Outlet Nozzle

(W-X Axis) which occured during the transportation incident of
,

J

February 22, 1969.

l- B. The .055 wide wald prep lip on both nozzles and an area approxi-
'

mately5"insidetheoutletnozzleattheSigpositionwere
repaired. The entire face of both nozzle safe ends was velded

| with one layer of weld to anneal the surface.
!

C. The method of repair was to yrepare the nozz?.e by grinding, velding

the prepared surface, rough machining, ultrasonic testing for bond

and defect, final machining and final nondestructive testing con-

sisting of free iron, liquid penetrant, and dimensional inspection.

.

O

.

.

9
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II. Summary

Prior to starting nozzle weld repair restoration, a welder was

qualified, in acconiance with Section IX of the ASME Boiler Code ,
f

to perfom velding, in accordance with MW Specification WS-69 and,

,

W-6. In accordance with MW Specification CNR-109-5, a reference

plane per Step 5 was established by clamping a S.S. Band around

the a:nall OD of each nozzle to aid in welding and remachining the

the nozzle veld preps. The nozzles were then prepared as outlined

in Steps 1 through 4 of MW Specification CNR-109-5. The nozzles

were volded per Step 6 and rough machined for ultrasonic testing -

with a Portable Boring Machine. The ultrasonic test for bond and

defect per Step 8 of MW Specification CNR-109-5 was perfomed with
t

acceptable results. All repair and inspection work performed on the

nozzle preparation were witnessed by representatives of Westinghouse,

Southwest Research Institute,and Hartfont Steam Boiler Insurance.

Final machining of the nozzles per Step 10 of MW Specification

CNR-109-5 was done, with all dimensions meeting drawing tolerance
'

with the exception of the 100 angle on the ID of the inlet nozzle
, ,

0which was machined to 8 (see attached illustration) to blend out -

veld repaired area without additional welding.

After removing the Portable Boring Machine, Steps 11 through 13

were completed with acceptable results. -

The indentation on the ID of the' outlet nozzle was welded, ground

and liquid penetrant inspected in acconlance with MW Specification

ChR'110-1, completing the repsir to both nossles.

_3-
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V. Snecifications (See Appenoix X, Volume II. ).

Soec. No. Ttge, ;
_ ,

CNR-109-5 Repair Procedure For Nozzle Weld Preps.

CNR-110-1 Repair For Indentation On W-I Axis Outlet
Nozzle ID Surface

S-4-11 Ultrasonic Inspection For Defect And Bond
Of Weld Metal Overlay Cladding'

S-1020-5 ' Dye Penetrant Inspection And Acceptance Standards
For Welds

S-161' Storage And Handling Of Electrodes And Flux

S-170-2 Preheat'And Interpass Temperature
. r

S-207 Free Iron Check Procedure

W-6 Half Bead Weld Repair
'

WS-69-5 Repair Of Welds And . Base Material For Special
Products Or Nuclear Applications

i O ,
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O sabcock & witcox . e, ce e,aho e---

Barberton. Ohio 44203

.
Te:ephone:(216) 753-4511

July 23,1969-

.
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E,Westinghouse Electric Corporation
E vitC H ASINGAtomic Power Division

P.O. Box 355
-

Pittshirgh, Pennsylvania 15230 --. . . ..

Attention Mr. T. R. Hand Re: Your Orde '54-Q-55180
Our 610- 15 , . . . . , ..

Gentlemen:
'

Mr. Ed Reno of your 41ality Control Department has asked whether Hartfoni
Inspection was appraised of claddir.g repair on the vessel head. He was
particularly interested in whether we were in compliance with ASFE, Section
III, Page 78, N-528, if so, there was no problem.

This is to advise that we have contacted our Mount Vernon k'orks and have been
assured that Mr. R. Mason, the resident H.S.B. representative, Ias been

gj appraised of all work and is in complete concurrence with our corrected actions
and repair procedures. The "N" stamp on the vessel and closure head is valid.

Please aavise Mr. John Steel and Mr. Reno of the above..,

Sincerely,

THE BABCOCK & k'ILC07 COMPANY

~~A,tgv. ,

. . 8 a
Commercial Nuclear Components

DEK:rtd
.

cc: T. J. Kukk .

I W. C. Buskey

4

,O
Lt , .

The Babcock & Wilcox Company / Estabhshed 1867
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