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s PREFACE

Volumes I and I of this report cover the Foint Beach Unit | Nuclear Reactor
Pressure Vessel Transportation Incident, The report includes a summary
of the events from the time the reactor vessel was moved from the Kewaunee
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;

.+s provides statements of individuals engaged in the moving operation
who witnessed the incident;

++. covers the examinations following the incident, conducted during
the progress of the work, and carried out following the work;

.+« outlines the evaluation of the damage, including a detailed stress
and brittle fracture analysis of the primary inlet nozzle by The
Babcock & Wilcox Company and an independent analysis by
Southwest Research Institute;

. .». outlines the principal parties involved in the operation and de-
fines their responsibilities;

++. inclules procedures for righting the reactor vessel after the
incident, together with procedures for moving the reactor vessel
to the temporary structure constructed to facilitate further non-
destructive examinations and work operations;

.++ includes procedures and specifications for nondestructive testing
and for conducting the work;

... outlines results of inspections and examinations;

.+. 1ncludes reports by representatives of Westinghouse Electric
Corporation, The Babcock & Wilcox Company, The Hartford
Steam Boiler Inspeciion 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.



It i1s 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 nczzle

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

It is felt that Volumes I and I 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 principal parties,

Radiography of the welds at the completion of the inlet and outlet pipe attach-

ments and the final hydrostatic tect of the system will provide the final
acceptance of the reactor vessel.
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NUCLEAR REACTOR PRESSURE VESSEL
TRANSPORTATION INCIDENT

POINT BEACH UNIT 1

I. INTRODUCTION

This report describes the reactor vessel transportation incident and
contains ths reports and data related to the analysis of the vessel, non-
destructive examinations of the vessel, and repair of the vessel following
the occurrence on February 22, 1969,

[he report is issued in two volumes. Volume Iis a record of the
incident, the inspections made, and the repairs required. Volume Il contains
drawings and procedures which are considered proprieiary to The Babcock &

Wilcox Company and to Westinghouse Electric Corporation.



IT. PARTIES INVOLVED

The following parties were involved in the evaluation and repair of

the reactor pressure vessel following the occurrence:

Wisconsin Michigan Power Company
231 West Michigan Street
Milwaukee, Wisconsin

The Babcock & Wilcox Company
Barbterton, Ohio

Westinghouse Electric Corporatiun
Power Systems

Atomic Power Divisions

Penn Center Site

Box 355

Pittsburgh, Pennsylvania

The Hartford Steam Boiler Inspection
and Insurance Company

56 Prospect Street

Hartford, Connecticut

Southwest Research Institute
8500 Culebra Road
San Antonio, Texas



III. RESPONSIBILITIES

Wisconsin Michigan Power Compaay 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 of
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-
stallation of the nuclear system and, therefore, the responsibility for
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 lustitute accepted the responsibility to review the

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






IV, INCIDENT

The Belding Engineering Corporation moved the reactor vessel from
the Kewaunee dock site to the Two Rivers plant site., On Friday, February 2i,
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

sequenc> 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, Beldiag 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 '"Qued"
dolly. Since neither of the tractor operators was signaled otherwise, they
continued to move forward. The block was pushed along by the dual vwheels,
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
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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 ihe reactor vesse!
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 blockirg 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 f illustrate from various angles the position of tne
reactor vessel after the incident.

Figure 7 show e reactor vessel resting on the two nozzles and illus-
trates the penetration .a 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 ol penetration of the nozzle inio the ground. The extension
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of the impression of the nczzle into the ground as shown in the photograph is
evidence that the reactor vessel did roll beyond the resting position shown in
Figures | through 6.

Appendix | is a recovd of the official temperatures recorded by the
City of Two Rivers Water and Light Department from 8:00 A. M,, Thursday,
February 20, 199, to 8:00 A. M., Monday, February 24, 1969, These data
are included to provide information on the condition of the ground at the time
of the vccurrence 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 Jolly wheels.
Figures 14 and 15 illustrate the visisle 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 13
not visible in any of the photographs. 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 0,095 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 Il is a copy of a letter signed by Mr, 5. A,
Peterson, Westinghnuse Electric Corporation, agreeing with Mr. Hartley

Belding's summary of the reactor vessel incident, A copy of Mr, Belding's



summary, approved by Mr. W, A, Haemker, Secretary-Treasurer of
Belding Engineering Corporation, is also attached as part of Appendix I!

Appendix IIl contains notarized statements by Messrs. John Holmes,
Marvin Braun, Denny Dunn, Phil Pionkowski, Leslie F. Krause, Robert
Krines, and Nyle Vincent, Belding Engineering Corporation employees en-
gaged in the activity at the time of the incident,

Appendix IV is a report dated March 3, 1969, by Mr, R, Von Osinski,
Westinghouse Electric Corporation, covering his observations during his visit

to the site February 23 to February 25, 1969,



V. RIGHTING OF REACTOR VESSEL

A procedure for righting the reactor vessel was developed by Belding
Engineering Corporation prior to any attempt to meve the object. The pro-
cedure, dated February 25, 1969, together with Drawings Nos, | and 2, is
attached as Appendix V,

Appendix VI is a report covering deviations from the procedure for
righting the reactor vessel,

Appendix VII lists the reactor vessel wall temperatures recorded during
the righting of the object, March 1 to March 3, 1969,

Figure 17 shows the cranes in position for the lift, and the reactor
vessel on the rig en route to the temporary storage site 18 shown in Figure 18,

. Figure 20 shows the temporary reactor vessel storage site.



Vi. POST-INCIDENT INSPECTION

Appendix VIII is a report dated March 18, 1969, by Mr, J. D, Furry,
The Babcock & Wilcux Company, covering a period of time from March 7,
1969, to March 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
nozzle end,

Since the vessel was in the horizontal position, it was not possible to
make angular displacement measurements because of the difficulty in estab-
lishing the theoretical centerline. Such measurements will be made wken the
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 Mr,

M. 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 specific.tions used for the nondestructive examinations,
Appendix X includes all of the nondestructive examination procedures listed

in Table I of Appendix IX.




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 XII is a report dated March 20, 1969, by Mr, E. T. Hughes,
Westinghouse Electric Corporation, covering the period of March 8, 1969,
to March 11, 1969, The report covers Mr, Hughes' cbservations 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 2 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-
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 Mr, J. R. Steele,
Westinghouse Eklectric Corpcration, 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.



’ VI, REPAIR CONSIDERATIONS

A meeting was held at the Wisconsin Michigan Power Company
Point Beach Nuclear Plant, Two Rivers, Wisconsin, on April 15, 1969, to
discuss proposed repair of the reactor vessel. Present at the meeting were
representatives from Wisconsin Michigan 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 1s

attached as Appendix XV,
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VIlIl. 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, Further,
an independent stress analysis was developed by Mr, Peter S, Westine,
Southwest Research Institute, and this report is attached as Appendix XVIIL
This approach also shows low stresses and is believed to be a more rational

analysis of the dynamic loads which occurred during the incident,
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IX. REPAIR

The repair of the reactor vessel was conducted by The Balcock &
Wilcox Company., A Babcock & Wilcox Company quality control representa-
tive made inspections during the time of the repair and, 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
Institute,

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
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 :llustrate
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, Gordon
Svendsen, Inspector for The Hartford Steam Boiler Inspection and Insuranc«
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 inspection tickets,

In addition, a summary report by Mr, 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 letter
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 leiter to Westinghouse Electric Corporation from
D. E. Kinsala, The Babcock & Wilcox Company, dated July 23, 1969, stating
that the Hartford Steam Boiler 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 | 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

. occurrence,

The righting procedure for replacing the reactor vessel on the rig
and moving it to the temporary storage area was accepted. The righting ¢
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 examinaticns 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,
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Radiography will be performed on the repaired area after the inlet and outlet
piping is attached. 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 Babcock & 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 problems.
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FIGURE 14. CLOSE-UP VIEW OF OUTLET NOZZLE ILLU
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ILTRASONIC EXAMINATION OF NOZZLE - TECHNIQUE
EMPLOYED FOR EXAMINATION OF NOZZLE FORGING.



FIGURE 22. OUTLET NOZZLE DURING REPAIR WELDING -
BUILDUP OF WELD LIP.



FIGURE 23. OUTLET NOZZLE AFTER COMPLETION OF WELDING
THE ENTIRE WELD EDGE PREPARATION.
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FIGURE 25. INLET NOZZLE - MACHINING OPERATION,
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APPENDIX II

SUMMARY OF REACTOR VESSEL TRANSPORTATION INCIDENT,
HARTLEY BELDING, BELDING ENGINEERING CORPORATION
and
LETTER OF AGREEMENT, S. A, PETERSON,
WESTINGHOUSE ELECTRIC SERVICE DIVSION
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2-23-69 REACTOR VESSEL TRANSPORTATION INCIDENT I1-2

I
DATE: February 22, 1969

tea

IME:  8:15 A.M.

ACCIDENT: Reector, which had been.parked overnight near the South Gate
of thc Project, was being mcved toward designated storage spot when it

rolled off its dollies and came to rest on its side. /
A \ I1 .
DETALLS: | : - ~
The Belding Engineering Co. crew on the job were as fol]ovsg,h>
| . DT
Superintendent John Holmes . iﬁgf SR
Foreman Niles Vinson R FEs1ggy  *
Tractor Driver C. Deutsch s.0 BECHTEL Copp,
Tractor Driver C. Deutsch, Jr. Lo T nvens, wige,
. " \'

Three (3) Ironworker Journcymen
Two () Operating Engincers

The men, with the exception of C. Deutsch, Jr., reported for work
at the job site at 8:00 A.M. Deutsch, Jr. had been detailed to start
at Kewaunce in order to drive a truckload of blocks to the site from
Belding'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. liolmos
clected to operate one of the tractors during the rocking back and forth
required to help free the blocks. In this operatiocn both tractors were’
cmployed,  After several minutes of this process, the Ironworker foreman,
Fr. Vinson, gave a signal to move foreward. There is soms confusion ai
this point as to the intent of the signal. Both tractor drivers (Holwos
fnd Doutsch, Sr.) understood it to mean "“All OK, Move Out." Mr. Vinson
says he only wanted to move a foot. At eny rate, they started to "Move
Qut."  However, there still remained one block in front of the left
front dual of the front dolly of the rear tandem of the right tandem
"Quag" Dolly. (See Photo #V10, V1 and V2) * Since neither driver undey-
stood or were signaled otherwise, they continued foreward. The block
was pushed along by the dual wheels, digging into the ground more &5 it
vwent.  This caused the dolly to turn inward, toward the center of tha
load. As it did so, the tonguc slide, which was attached to the rcar of
the next forward dolly began to slide out of the connecting tongue
(Sce Photo V30) #* Vhether the slide came all the way out prior to the
unloading is unknowra, but the turning inward of this dolly caused th»

" bolster which rested upon it to roll outward, thus droppinz the Quad

Bolster, Cross Beam 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 center of support. -The surge thus resulted in
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the Reactor to slowly, almost gently roll over on its side. It
appcared to roll about 100° and then settle back, coming to rest . '
at about 90° from its upright positioa.. :

111 o : .
CAUSES : F
1. .Immediatc Cause - The Block, > | y

2. Lack of attention by the Ironworker Foreman.

3. Superintendent was on a tractor instead of
' 1dirocting the job. ’ ‘

&. There should have been at least another experienced
"Dolly" man on the job.

’ IV
CONCLUSTON:
I shall recommend that henceforth no moving of equipment or

wachines be performed with less than two (2) experienced supervisors
or forcmen, none of whom shall do anything but supervise the work,

Approved by

W. A, llaenker
Scc.~Treas,
Belding ¥Fangineering Corp.

See Figures 19, 1, and 2, pages 36, 18, and (9.
##% See Figure 10, page 27.
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Project Superintendent
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Subject: Reactor Vessel Transportation Inc ident

Dear Mr. McKillip:

On behalf of the Electric Service Division, we have examined
Mr. Hartley Belding's "Point Beach Reactor Vcsscl Transporta-
tion Incident." We agree therewith, 5 .

® e - iy §;~07§ T

S. A. Peterson
Westinghouse Electric Service Division
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John Holuecg .2

My name is John Kolmes. I em a Belding duperintencent iu clsive
of off lozding of rail shiprcont for the materiale for Point Sench,
1 was acsigned by my company to tcke cherge of wovirg the revcter
to Point Beach. Tris we did on Friday Feo, 21. The load wae parked
for overnight. The front tenk puller wrs unhooked to open Schuster's
driveway. 1 iesucd the order to place & block acrocs the beck wihecls,
I dic not oxdcr any other plocking Lo be pliced ocrtueen wrecle; how-
ever, 1 did know sowe other wheel olocking hLed been used, On Saturdey
morring we loaded out & truck at kesounee with dlocking end meteriale
trnot would ve needed @t Point Beach., We drove to Folirt Deseh in crat
and trucks. I bsbtiked the lead tonk retricver into pull position,
The bucking poles were cornected undar my eupervieion ueing trne Cherry
Picker., Chueck Deutsch wne driving 1he eccond retriever, 1 tcld tle
boys to remove the tlooking tret had ocen ploced between the whesle,
1 was in the lezd retriever, 1 leuzned out and agked if $hey rerve
reaiy to go. 1 pgot the signal to rock it, This is done to rezove
blocking. Then tre iron worker forman, hyle Virncent, gavc re¢ an 2l)
go signel. I am csure he nmoved his ars in the air and indicated a full
forvard rotion. There is no doubt in my mind but that it voe 2 213
clenr» frll go signel. Watching the lozd arnd tne move I hed soeicncd
en iron worker forewmen arc three journey men. Also, an opcroting
engincer, h&rvin 3raun, who at the time veo unascigned while waiting
for his winch truck to errive, witnessed the voxk and the incident.

Alsc Rooert Zrince, & cherry plekror open Lor,

—-—-—-“’: ‘\ ' STAIE OF Hiso0us
‘r‘h~l.’~”'4 ‘.«-J\

/ ‘ 1 o il - Ezmaneg., Cooulby
[‘— P , 11 ‘903 Subserited 205 seora to halo

tg:s Ird day of Bl 3850,

’POKNT pepcH S“E R NR) S IR
Bg woraiadion eoavivis Has RS
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We moved aheed. 1 wee driving and looking vack end I woctioned
Charlie, in the second retriever, to nove over further to the middle
of the road. I trink we moved sbout teun or fifteen feet, Then 1
saw the load stert to rell. 1 poped in the clutch and stoped., The

roll was slocw. Ve were shocked., Tihis wae not expected.

= / 4)
- 25
-ﬂr7/r o

John Holmus

STATE OF WwISJONSIL)
g €S
Kewourice County

Subeeribed and sworn to befor me

thic = dey of [l ./ ' 1969,
PN,
amspadmetin o L A

Notary Puolic

Ky commizsion expires Moy 24, 1970

—
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Marvin Braun March 2, 1669

I was working as an operator for Belding on Feb., 22. Ny
winch truck had not yet arrived. 1 was intercsted in being
useful. 1 heard someone say, "wWe must get this block out."

I saw the bloc: between the wheels on the right cide, but 1

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

to remove the block. It was stuck. 1 kicked on it, but it wes
tight azainst the tire. The signzl mun was about opposite ne on
the left side of the load. 7T could sce him plainly. The load had
been rocked a time or two. When they couldn't get the block out,
the man who had been under the loau crawled out. I then saw the
signal man wave his arn in a circular motion and point forwurd.
The first tire to hit the block loosened it. I was following
along side the block and several tinmce I reuched dovn and tried
to pull it out of the wey. I coulin't get it out. 1 think the
block jummed crocsaays under the wheels. The bloek rattled
around under the carris; c and sowchow jumnmed sorme of the wheels.
This, J am cure, turned tue back wheels so that they tried to

€0 under the loud inutead of in a straight line. Then 1 run out
of the way. 1 believe the block that had rolled around under

the wheels janmed end turned the wheels under the load. That
twisted the frame eround and out of balance.

“ - Jom - / gfd’-u.,

ke d

Marvin Braun

STATE OF .‘.1;;01:;11.2

Muznitowoce County )

Subseribed and sworn to before me
this 2nd dsy of larch 1969.

J —

e —— e e e

Kutlh NMualgatter, lol.ry Public

MAR 11 1389

My commission expires May 24, 1970,

POINT, BEACH SITE



Denny Dunn
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March 1, 1969

Les Krause
'/;5 am Les Krause. I am working under a permit as an iron worker. 1 was with
tg; move from Kewaunee to Point Beach on Friday. I did not see the load blocked
on Friday Lecause while other workmen were doirl it I drove a truck with J=acking
rigs and other materiale to the Belding yard. I arrived on the Belding yard in
Kewaunee about 7 o'clock Saturday mornine, Ve loaded some material to g=u1 to
Point Beach, I rode to the job with Nyle Vincent, John Holmes had becn at Lhe

Belding yard before 7 o'clock, brt we got to Foint Beach a little bit abead of

him. We waited for John to arrive beforc any work staried., When I got to the job one ta

retriever was stil) hooked to the lond as it had been left the night beforc, The first
thing we did was back the second tank retriever and hook it ahcad of the other, John
Holmes had parked his pickeup truck next to'thw load, John asked for shmeonc to move
it and I did so. While 1 was moving the pick-up I noticed through the rear mirror Lhe
‘ reactor slovly rolled to the gtound. So far as I know, the tank retricvers or lond
were not moving forward or backwa:d at that particular time. After narkins the Lsuck I

. »* 4

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

g 4 i /

/ v o
5% 1 / F Y
o=

leslie F, Krause

J ) 5 PR
- S S 'Y
’

STATE OF WISCONGIN)
) ss
Kewaunce County )
Subscribed and sworn to before me
this 1st day of March 1969,

ol TR

Ruth Maigatter, hotary Publie

My cormuission exnires May 24, 1970,



Robert Krines

I an Robert Krines and I have L:aon

for about six or scven rontlis

picker, so I left the job as ry
the blockinge

On Saturday morn

operated the chorry picker o ;

o tank retrievers togethore

but I did not know ¢f any problons

looked bacl: I ohserved the reac

STATE 0!

Ke:raunee County

Sabserived and suorm to before
this ___dayof __ i ' 29

My comrdscion expires

as

Iay 2k, 1970.

working for Belding Engincoring

5 acr operatore I run the chery

o

finizhed Friday, %o I did nct zce

afta» gix or seven men had arrived |

in:

iek up the pole, which was uscd to couple the

I then drove the cheorry picker towad the plant,

e I did not sce the inecident execent vhen 1

tor pretty mach on the

¥ sroanle

A/)»';

l" 7’
w4 L0 B .,/{’_’-
Robert Krlnos

-
;o

-
e
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TRIP REPORT

POINT BEACH NUCLEAR PLANT
WO RIVERS, WISCONSIN
MARCH 3, 1969

2:23-69

I arrived in Green Ray Sunday evening and met with Messrs. Ha:ght,
Yedesch: and Noel tc discuss the general procedures to be followed

the following day. [t was agreed that BEW must he the primary approval
party and should be asked to do whatever they felt necessary to continue
their vesse! warranty.

_2-_24-69

¥e (W and BAW) arrived st the sit+ Monday morming ind viewed the vessel
in i1Ts upset position. The vesse., skid and transporters had all been
left untouched but additional wooden cribbing was added to stabilize
the vessel. The writer has a completes set of photogsraphs ava:lable for
damage assessment to interested parties. The vessel was laying on its
side on the zero axis re-ting on the outlet nozzle and the rear portion
of the sh:epxng skid. The reactor had rolled off the dolly's approxi-
mately 120° and returned to the 90° position where it stabiiized. The
temperature plots 48 hours prior to the incident were obtained and are in
B4N's possession.

The exact extent of damage will be assessed when the vessel is righted
but it is the wrizers and BiW'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. BEW will have an inspector
on hand when the righting is accomplished to mark the visible areas of
distresy on the vessel for further non-destructive examination.

The soil 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 sids
of the roadbed where the soil was not fully compacted.

The outlet nozzle was buried several inches in the soil and was partiully
resting on the damaged dollies as can be seen from the photographs. The
shipping skid seems to have deformed siightly 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 battom instrument nozzles is
intact. The monitoring tubes and the safety injection noz:les seem
undamaged.



o o

Fullowing the view.ng of the vessel we returned to the W offices and
hold a short meeting with B&k (Austin Fragomen, J. C. Quinn, T. A,
Anderson of BAW and R. Tedeschi, G. Haight and R. Von Osinski of W),

It was agreed in this meeting that BLW would proceed with all they
doemed necessary in order to continue their warranty of the vessel.
BW was most co-operative and agreed to do all they could including
NDT, and technical justifications. A purchase order will be issued by
PWRSD Purchasing to B&W for this work.

Following this meeting, a meeting of all interested parties was held in
the site conference room (sme list attached). It was agreed that Belding
would prepare an uprighting procecure which B&W (Ouinn anc Anderscn) and
Nestinghouse (K. 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
we felt might be required to properly document this incident. This
of course can not be finalized until the complete damage has been

ssseyed.
2-25-69

At 9:00 4.m. we three met again with interested parties (see attached
list) and reviewed in detail our comments, and the comments of others
(including Mr. Reed of WMPC) and reached agreements of the proposed
righting procedure sssuring that the vessel would not be further damaged.
The changes to the procedure were incorporated into meeting minutes

which were signed by B4W personnel, site personnel, and the writer.

The reviscd proce’ure and drawings were to be hand carried to Penn Center
as soon as available (I how have this procedure).
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APPENDIX V

PROCEDURE FOR RIGHTING OF REACTOR VESSEL,
BELDING ENGINEERING CORPORATION,
DATED FEBRUARY 25, 1969
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DETAILED PROCEDURI

A Cautior
Personri
Testing of Lifting Appara
Removing of Shipping Skid
Placement of Temporary Prote
Setting of Wood Runways

to Original Position with Resj

Inching to Center of Road
Resetting on Shipping Skid located on

Moving to Storage Site.

DETAILED RE-RIGI
TRAN

CAUTION

Striking or bumping vessel
permitted

Welding arcs or hot metal

.
L I

and vessel shall be cov

this work is nccessarily

Nozzles at bottom of unit
or distortion

No handling or moverent
place unless the react
or greater tt v 309§,
the re tor vessel is re
uprignt
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(2

9(A)

10,

LIFTING CABLES WILL BE:
1-3/4" Cables Type TWRC

Rated at 306, 000# Avg. Ult.

Cranes will be positioned at each end of vessel so 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 dravi~gs. The required calculations are also
shown on the attached «rawings.

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.

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
beern 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

rolled -up portion of skid.

At this time it will be necessary to make an on-the-spot determina -
tion as to whether further raising 1s necessary to facilitate
removal cf the main beams and associated tie down cables. In
either event, this shail be done so as to make the vessel completely
naked.

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

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, the
vessel will be lowered on to its said runways.

Prior to rolling, the affected hot and cold leg nczzles will
be cleaned of dirt with demineralized water or acetone. Temporary
covers to be iastalled.

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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10(A)

i

12.

13,

14.

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.

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.

The vessel will now be raised - area beneath it cleared of all

cribbage - the dolly system pulled underneath, and the vessel
1

lowered into original skid positicn.

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

The vessel will now be towed to its site - storage area east
pf steam generators and west of entrance road.

The vessel will be hydraulically jacked up clear of dollies;
dollies will be replaced with cribbing.
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CRANE & RIGGING TESTING & APPLICATION FOR REERECTION OF
REACTOR VESSEL, POINT BEACH, WISCONSIN
2/25/69 ® E.s. - BELDING RIR @®

- e Hoist (Load)
Line

| Hook Point
| &
e
8 WieROGE _» i | -
Clips g ‘ ot !
(Req. Std. for IWRG./ /| | -
vvawn -~ f 0 PR\ MF 3 wRc coie
SALHT Avg Uit 308,000 #
<

——

Bechtel Test Block

Assembly. 1257,
=" (250,000 #)

168°-0r
e L TP SIS S—— S ———

USRI .. SELS——

Test Data & Procedurs:

Load Piece to Be Raised - 450,200 #. - Two, 4 Line Continuor s Closed Baskst
Fitches Equally Sharing - Ideally 450,200/4 X 2 = 56,275#. Use 60,000#
Ezch 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 #. For
67,100# 6 = 21.2°. Above Hitch Dimensions Provide This Angle and
Thersby 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, POINT BEACH, WISCONSIN
2/25/69 ® E.s. - BELDING RIR @

Not to Scale—Ses Dim. & Tab. Below

4000 Equipped 700" Boom
3900W Equipped 60°-0"" Boom

G React.

4000 Test @ 203"

E——
- 3900W Test @ 170" |
e AODOLift 200" Max. .
| 3900W Lift 180" Max, |

On Test: Pick Shown for 4000 & 2C™-3" (110% of 225,100 = 248,000 - 75% Tip)
Pick Shown for 3800W & 17°-0” (110% of 226,100 = 248,000 - 75% Tip)

On Load Lift: Pick Shown for 4000 Limited 75% Tip to 20".0” Rad. for 263,500# (112.5% ot Actual and 149% of Tip)
Pick Shown for 3900W Limited 75% Tip to 1.’-3’“".237,'“““0'““.‘1“0"’:’

Sum__. ~m0'~'.im.m

NOTE: ADOPT 18°-0" OF 3900W FOR BOTI! CRANES AS A MAX. RADIUS
Clearance to Vessel @ Max. Radius is 3'-0" Min, Clearance to Vessel to B~ 1'-6"
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PROCEDURE FOR RIGHTING REACTOR VESSEL, POINT BEACH PLANT
NO. | (REFER TO WRITTEN PROCEDURE - REVISION 1)
BELDING - @ ELEC. SERV. 2/26769 RIR @




COPY

PROCEDL
NO. !
BELDING
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pthwest Research instituke ape & 4

JRE FOR RIGHTING REACTOR VESSEL, POINT BEACH PLANT

(REFER TO WRITTEN PROCEDURE - REVISION |

@ ELEC. SERV, 2/26/69 R @

#‘“‘ TS Cover (28]
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‘ COPY - Prepaied by Southwest! Research Institute Page § ol 4
PROCEDURE FOR RICHTING REACTOR VESSEL, POINT BEACH PLANT
NO. | (REFER TO WRITTEN PROCEDURE - REVISION |
BELDING - @ ELEC. SERV. 2/26/69 RIR @
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PRCCEDURE FOR RIGHYING REACTOR VESSEL, POINT BEACH PLANT
NO. | (REFER TO WRITTEN PROCEDURE - REV.SION 1)
SELDING - @ ELEC. SERV, 2/26/69 R @
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2/26169:
(1--3)

3/1769:
)

)
()

)

3/2/69:
)

9

(9-A)
(10)

(10-A)

(1--12)

DEVIATIO S FROS [P L

s

PROCEDURE FOR RIGHUCING OF REACTOR VhbSLL (R A T

T Y T Bk, 1S5

(\
-~ X ‘
N
.- o
TNV
A1l safcty precavtions complicd with uwn deviations, SILAR g

pecanse vensel was in contact with carth 2t the desired pich
point for the 39001 crane, it was necensnarvy that this pick be
mide at & point 9'-0" frow C-C justead of 10'-0" as shooa on
the droving, To remadn within evane rating for thin slightly
funcreazed lood, the rediction of the radiug of crane operatian
neceasitoted poduction of minfrum clearon e to less the fodi-
cated 1'-0" to miintain uniformity of radii, the 4000W cranc
radius wos also shortenad. The picce was protected from con-
tact with crane crawler threads with timber softening.

No doeviationg.,

A fourtli cxane was used in addition to the 40-ton unit listed,
This cvanc expedited haadling of the skid removal and enabled
much more vapid progress at ‘this stage.

No deviatious,

No deviations.

The wooden cribbage runways weve installed at a lower elevation
then had Leen anticipated in order to increase the safcty of
subsequent rolling and inching operations, It was felt that it
would Le more practicable to keep these runways as low as poasi-
ble while the piece was in lateral movcoent and to acconplish the
requircd vertical elevation for shid-dolly installation after

picec is in finol loading position. As an addod safety feocture,
a thir! vourey with smiriual eontoct vas fnntalled to be ueid

during rolling at the "top" edge of the vessel.
No deviations,

Since the forces required to roll the piece are small and the
work invaelved in converting bastet hitelies to yolling hitch«

and bool arain wonld add tive ewposure to the epevation, th
basket bitels o wess slecked of €, vousined as safotics, and the
rol o ascomp)ist «1 with o Light v eible and & laterally ptaced
winch trucl,

Runways torve replaced uith shiort crib blocking;

o

other:ise,; pro-

s e o
.

cedure folloved. (L Al

<t p W L W S T P,

No devintiaa, l Y. g2
ol Sk (I
N/ ; e |
i;‘ ¥ ’
.‘.I . . 4
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APPENDIX VII

REACTCR VESSEL WALL TEMPERATURES
RECORDED DURING RIGHTINC OF VESSEL

Table of Contents

Temperatures taken on reactor vessel during the
righting and resetting of the reactor vessel on shipping
skid, March 1, 2 and 3, 1969 Vil-2
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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

locatione as indicated by Gary Hammond, 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)
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
4:25 p.m, 47°F (rear of bottom)

4:50 p.m. 47°F t
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7:30 a. m,
8:10 a. m,
9:00 a,. m,
9:45 a. m.

11:00 a.m.

—
(7]

:50 p.m,
1:25 p.m.
1:30 p. m.,

;/IB/tr‘J

61°F (rear of bottom)
61°F

64°F

64°F

67°F 4

65°F L

63°F

removed for rolling of vessel

Middle of Bottom

7:40 a.m.,
8:30 a. m.,
2:50 a. m.
10:25 a.m.
11:30 a. m.
3:00 p.m.

4:10 p.m.

49°F

48°F

on skid
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March 18, 1969

VIJI-3
of the vessel, Those tickets are listed as follows:
UT of loig svams - H-LOEEE
MP of long s»ams - H-LOCEs

Visual insp. of long scams - H-LOETE

Ry copy of this report, all originsl ccples of the inspection tickets
are belng forvarde! to Mr. T. A. Anlerson. Mr. Anderson shall please note
sketch attached for ticket H-LOGET.

All nondestructive testing begin on March 9, 1969 and was completed
March 13, 1969. Qualified inspecto--operators Mr, C, E. Davidson and Mr.
W. Good of the Barberton Works performed all r-quired testing. Ultrasonlce
and some liquid peretrant inspection was witne-sed by Mr, Eugene Hughes of
Westinghouse APD and Magnetic Particle and the remainder of liquid penetrant
was witnessed by Mr. L., Isbill of Wistinghouse APD, During the ncndestructive
testing, no indications other than “he original reportable indications were
observed.

Close-up photcgraphs of the danage to the inlet and outlet nozzles were
recelved by the writer and they have been rorward2d to Mr. T. A. Anderson.
Casts of scme of the worst damege condition to weld preparations were made
and have also been forwarded to Mr, T. A. Anderson.

During visual inspection of danage, the witer made a dimensional check
of the inside bore of each of the affected noz:les to determine distortion
or ocut of roundness. This was accoriplished by the use of a hand made tube
and rod arrangement used in the same manner as an inside ulcrom-tor. Six
diametrical checke were made on the inside bore at the end of the 10° taper
and at six inches from thi. point toward the center of the reactor. Froz
these checks it was determined that nozzle bore diameters were within draw-

ing tolerance.
o
« D. Furry

JUF/er

cc: T. Anderson
W. C. Crygotis
G. R, Forrer
J. C. Quinn
J. A. Van Meter
P. F. Olhoeft
File
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APPENDIX IX

NON-DESTRUCTIVE TESTING REPORT
OF
POINT BEACH UNIT #1 REACTOR VESSEL,
THE 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,

Table of Cortents

Page

Non-destructive Testing Report of Point Beach Unit #1

Reactor Vessel, W, M, Young, The Babcock & Wilcox

Company, June 12, 1969 IX-2
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INTRODUCT 10N

A. PURPOSE OF NON-DESTRUCTIVE TESTING INSPECTION

-

This revort covers the non-destructive inspection »f the
Point Beach #1 Nuclear Reactor Vessel fabricated by the Babenck
and Wilecox Company for Westinghouse Atomic Power Division. The
purvose of non-destructively examining sections and comvonents
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.

B. GENERAL INFORMATION

The vessel was inspected at the ™rint Beach #1 site on
March 8, 9, 10, and 11, 1969, by the f»1lowing Babeock and

Wilcox Compnany versonnel:

C. Davidson - Quality Contrsl fon-Destructive Testing Section
W. Good - Quality Contr-l Non-Destructive Testing Section

J. D. Furry - Quality Assurance Denartment

Mr. Davidson and Mr. Good had performed the ultras-nic mavoing

of the vessel in the Mount Vernor facilities prior t- vessel shiv-

ment.

IX-4

This insvection was under the technical supervision of Mr. E. T.

Hughes - Westinghouse Atomic Power Division. The procedures listed

in Table 7 were used as the basis for all of the non-destructive

testing perf.rmed.

P,



C. AREAS UELECTED FOR INSPECTION IX-5

1. The primary coolant nozzles on the W-X Axis and W-Z Axis
were selected, due tn the direct impact loading imnoced

sn them from the incident.

2. Circular and longitudinal weld seams, between the orimary
nozeles and lower head, were selected, due to the beanm

effect imoosed on the shell from the incident.

3. The area »n the lower head was selected, due to the direct

impact.

4. The instrumentation nozzles in the lower head were selected
becausa they have the lowest cross-sectional area. If shock
waves propagated in the vessel as a result of thc impact,

these nozzles would most likely be subjected t» the highect

I1. DETAILED REVIEW OF NONDESTRUCTIVE TESTING PERFORMED

A. TESTING TECHNIQUES

The non-destructive testing techniques used to examine the

various sections ~f th: vessel consisted of:

1. Liquid Penetrant
2. Ultrasonic
3. Magnetic Particle

4. Visual

-l
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All insvections were verformed in acenrdance with Standard

B&W Inspection Frocedures that were aoproved for use by Westinghouse

Atomic Power Division. The inspection techniques verforied on each

sectisn of tne vessel were relected on the basis of their ability

to or-vide the most information concerning the integrity »f the

sectinn to be examined.

Bl

SUMMARY
e,

A detailed insvpection summary of the specific areas evamined is:

Inlet N~ozzle (W-Z Vessel Axis)

Qutlet N-zzle (W-X Vessel Axis)

a. Weld Metal Safe End Buttrring

1)

2)

Ultrasonic inspection - The safe end buttering was

tested for tond in accordance with B&W Specificatisn UT-(6,
Rev, 2 and was found acceptable. Testing was done using

a longitudinal wave search from the end of each nnzzle

as shown in Figure 1. The following ultirasenic eguio-

ment was used:

a) Instrument - Soerry UM-721
b) Search Unit - 2.25 MH, Long 1-1/8" dia. Barium Titarate

¢} OCoruplent - Hamikleer

Visual Inspection - Weld metal safe ends were examined
with a 5X glass and found acceptable. There were n»
reportable indications exceot for the damage t» the

0055" liD.



3)

IX-7
Liguid Penetrant - Weld metal safe ends were inesvected

in accordance with B&W Svecification S-10, Rev. 5. The

materials used for testing were as fiilows:

a) Cleaner - Magnaflux Corvoration Grouo I
b) Dye - Magnaflux Corporation Grouo I
¢) Developer - Magnaflux Corvoration Grouv I

NOTE: Due tn damage of .055" lip on weld oren, the
liquid penetrant insvection was rejected. (See

Figure 2)

b. Weld Metal Overlay Cladding on Inside Bore for a Distance

of 12" fr-m Weld Prep

1) VUltrasonic Inspection - The inside bore of the nnzzle

was scanned 360 degrees for a 12" distance tn determine

the bond of the cladding t» the base material in accordance
with B&W Specification UT-66, Rev. 2 and was fourd 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 equioment was used:

a) Instrument - Sperry UM-721
b) Search Unit - 2.25 MH, Long 1-1/8" dia. Barium Titanate

e¢) Couvlant - Hamikleer









2)

3)

that the three indications found were mnst likely

the same ones revorted in the original wuoning;

no increase in size nr extent was indicated. The
three indications were listed in the mapving

revort as 110%, 50%, and 50% in amplitude. Testing
was done using a longtidinal wave search. The

following ultrasonic eguioment was used:

a) Instrument - Sperry UM-721
b) , Search Units - 2.25 MH, Long. 1-1/8" dia. Barium Titanate

¢) Couolant - Hamikleer

™

Magnetic Particle - The entire outside weld surface
was tested in accordance with B&W Svnecification S-102B,
Rev. 6 and found accentable. The following magnetic

particle equipment was used:

a) AC - Yoke

b) Dry Powder - Red

Visual Inspection - The entire outside weld surface

was examined with 5X glass and was found accentable.

Nine-Inch Wide Ring Encomvassing Inlet (W-Z Axis) and

Qutlet (W-X Axis) Nozzles

1)

Ultrasonic Inspection - Forging matericl was tested
in accordance with B&W Svecification S-204A, Rev. 1
and found accentable. Testing was done using a
longitudinal wave search from the outside surface.

The following ultrasonic equipment was used:



2'

IX-11

a) Instrument - Sperry UM-721
b) Search Unit - 2.25 MH,; Long. 1-1/8" dia. Barium
Titanate

¢) Couplant - Hamikleer

2) Magnetic Particle - Forging material around each
nozzle was tested in accordance with B&W Specifica-
tion S-102T, Rev. 5 and found acceptable. The fol-

lowing magnetic particle equipment was used:

a) AC - Yoke
b) Dry Powder - Red
3) Visual Inspection - The entire outside surface was
examined with 5x glass and found acceptable.
Weld Seams (See Figures 3 and 6)

a. Nozzle forging shell course to shell weld plus one base

material thickness:

1) Ultrasonic Inspection - Circumferential weld seam was
tested 90° in both directions from the "W" Axis in
accordance with B&W Specification S-204C, Rev. 1 and
fouad 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 equipment was used:

a) Instrument - Sperry UM-721
b) Search Unit - 2.25 MH, Long. 1-1/8" dia. Barium
Titanate - 1.0 MH, 45° Angle - 1" Square Lithium Sulfate

¢) Couplant - Hamikleer



2)

3)

Circumferential Weld Seam Between Twn Cyelindrical Shaell C

IX-12

fagnetic Particle - Circumferential weld seam was tested
902 in b~th directions from the "W" Axis in accordance
with B&W Soecification S-102B, Rev, 6 and found
acceptable. The follrwing magnetic particle egquinment

was used:

a) AC -~ Yoke

b) Dry Powder - Red

Visual Examination - Circumferential weld seam was
insnected 20° in both directisns from the "W" Aris

~
with a 5X glass and found acceptable.

Plus One Base liaterial Thickness

1)

2)

Ultrascnic Insvection - Circumferential Weld seam was
tested 90° in both directions from the "™W" Axis in
accordance with B&W Svecification S-204C. Rev. 1 and
found acneptable., Testing was done from the nutside
of the vessel using a longitudinal wave and shear wave
search as shown in Figure 3. The following ultrasonic

equioment was used:

a) Instrument - Sverry M-721
b) Search Unit - 2.25 MH, Llong. 1-1/8" dia. Barium Titanate
1.0 MH, 45°Angle 1" Square Lithium Sulfate

¢) Couplant - Hamikleer

Magnetic Particle - Circumferential weld seam was tested
90° in bothk directions from the "W" Axis in accordance
with B&W Specification S-102B, Rev. & and fomd acceptable.

The £~11>wing magnetic varticle equipment was used:
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a) AC - Yoke
. b) Dry Powder - Red

3) Visual Inspection - Circumfercntial weld seam was examined
90n in both directions from the "W" Axis with a 5X glass

and found acceotable.

¢. Iwo lonzitudinal Weld Seams Plus One Base Material Thickrness

In The Vessel

1) Ultrssonic Inspection - The two longitudinal weld seams
were tested ir ace rdance with B&W Svecification S5-204,
Rev. 1 and found acceotable. Testing was done from the
outeide ~f the vessel using a longitudinal wave and
shear wave search as shown in Figure 3. The f>llowing

ultrasonic equipment was used:

. a) Instrument - Sverry UM-721
b) Search Unit - 2.25 MH, Iong. 1-1/8" dia. Barjum Titanate
1.0 MH, 45° Angle - 1" Square Lithium Sulfate

¢) Couvlant - Hamikleer

2) Magnetic Particle - The two longitudinal weld seams were
tested in accordance with B&W Soecification S-1023, Rev. 6
and found acceptable. The following magmetic varticle

equivment was used:

a) AC - Yoke

b) Dry Powder - Red

3) Visual Inspection - The two longitudinal weld scams were

examined with 5X glass and found accentable.

-10-
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3. Three-foot Diameter Circle Centered About Impact Point - Located

On The "W" Axis Of The Vessel ( See Figure € )
a. Three-foot diameter circle plus one base material thickness.

1)

2)

3)

Ultrasonic Inspection - The three-foot diameter area
was tested in accordance with B&W Specification S-2044,
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 equipment was used:

a) Instrument Sperry UM-721

b) Search Units - 2.25 MH, Long. 1-1/8" dia. Barium Titanate
1.0 MH, 45° Angle - 1" Square Lithium Sulfate

¢) Couplant - Hamikleer

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
Visual Inspection - The entire outside surface

- was examined with 5x glass and found acceptable.

4. Nine Instrumentation Nozzle to Vessel Attachment Welds
a. Attachment welds (See Figure 4)

1)

Liquid Penetrant Inspection - Attachment welds were
inspected in accordance with B&W Specification S-102R,
Rev. 1 and found acceptable. The materials used for

-ll-
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testing were as follows:

a) Cleancr - Magnaflux Corvoration Group I
b) Dye - Magnaflux C-rooration Groun I
¢) Developer - Magnaflux Corvoration Group I

2) Visual Inspection - Attachment welds were examined with

5X glass and found accentable.

5. One-inch X Seven-inch Area On larce Diameter (52-1/2" 0D} 'lszzle

Vhere Skid Flangze Wss Distorted By Strikine The Tnlet lozzle

On The X-Y Axis

1) Ultrasonic Inencction - The 1" x 7" area plus on base
material thickness was tested in accordance with E&¥
Specification S-204B, Rev. 0 and found accenteble.
Testing was done using longitudinal wave and shear wave
gearch from the nutside »f the nozzle. The following

ultrasonic equipment was used:

a) Instrument - Sverry WN-721
b) Search Unit - 2.25 M, L-ng. 1-1/8" Aia. Barium Titznate
1.0 VHZ 45° Angle - 1" Sguare Lithium Sulfate

¢) Couolant - Hamikleer

2) Magnetic Particle - The 1" x 7" area plus on base matericl
thickness was tested in acenrdance with B&W Snecificatim
S-102T, Rev. 5 and found acceptable. The foll-wing

magnetic particle equicment wae used:

a) AC - Y-ke

b) Dry Powder - Red

nl 2
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6. Final Cleaning

Upon completion of all the above steps, the entire inside
surface of the vessel was wiped 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 weld preps. The ,055" lip on the weld preps were

distorted and sheared off, due to the transportation incident

%
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5/24,/61
5/22/61
2/28,/56
4/5/67

5/16/66

7/18/66

9/14/67

10/4/67

2/16/68

2/19/68

3/19/68

4L/13/66

TABLE I *

Specifications For Nan-Destructive Tesling Relative To

The Point Beach #1 Reactor Vessel Tranzovortation Incident

Babcock and Wilcox Comvany
Briler Division
Quality Control Svecifications

Title

Dye Penetrant Inspection
Magnetic Particle Inspection - Welds
Non-Destructive Insvection Requirements

Magnetic Particle Inspection and Acceotance
Standards - Welds

Dye Penetrsnt Insvection and Acceotunce
Standards - Base Materials

Magnetic Particle Inspmection and Accentance
Standards - Base Materials .

Ultresonic Inocnectinn of Full Penetration
Nozzle Welds of Similar Materials

Requiremente for Final Non-Destructive Testing of
Class "A" Nuclear Vessels Built in Accordance with

ISME Cnde

Ultrasonic Insvection of Plate by Straight Beanm

and Angle Beam

Ultrasonic Insvection of Ring ana Hollow Forgings
by Longitudinal (normal) and Shear Wave (angle) Beams

Ultresonic Inspection ~f Circumferential and

Longitudinal Weld Seams Joining Similar Materials

U4trasonic Inspection for Bond of Weld Metal
Overlay Cladding

IX-17

Sueg, Na,
5-10
£-11
5-102

S5-102B
S~102H1
§-1027

S5=1022

5-204

# All Babcock & Wilcox Company Procedures and Specifications referenced

throughout this report are contained in Appendix X, Volume IL
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ultrasonic testing of the circumferential and axial seam welds in the

WEP reactor vessel,

Figure 3
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APPENDIX 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 Page
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
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. 0 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



Table of Contents

{(Continued)
Spec. /Proc.
Rev. No.

Issue Title
S-102T Magnetic Particle Inspection and Accentance
Rev. 5 Standards - Base Materials
8/22/68
S-11 Magnetic Particle Inspection - Welds
Rev. 10
8/21/68
S-10 Dye Penetrant Inspection
Rev. 5
6/24/66
S-102R Dye Penetrant Inspection and Acceptance Standards
Rev. 1 for Base Materials
6/17/68
5-102B Magnetic Particle Inspection and Acceptance
Rev. 6 Standards - Welds
4/5/67
$-207 Free Iron Check Procedure
Rev, 0
7/11/68
S-102C Dye Penetrant Inspection and Acceptance Standards
Rev., 5 for Welds
2/14/67
S-161 Storage and Handling of Electrodes and Flux
Rev. 3
1/10/67
S-170 Preheat and Interpass Temperature Control
Rev. 2
1/16/67
WSsS-69 Repair of Welds and Base Materials for Special
Rev., 5 Products or Nuclear Application

8/27/68

X-1(a)

X-36

X-62

X-63



X-1(b)

. Table of Contents

(Continued)

Spec. /Proc.
Rev, No.
Issue Title

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-1106-1 Repair for Indentation on W-X Axis Outlet Nozzle
Rev, 1 I, D. Surface X-101
4/8/69

. S-102 Nondestructive Inspection Requirements X-102
Rev, 8

8/14/68




Note:
Procedures referenced throughout this report.

APPENDIX XI

ULTRASONIC INSPECTION REPORT,
THE BABCOCK & WILCOX COMPANY,
DECEMBER 18, 1968

XI-1

Appendix X contains all Babcock & Wilcox Company Specifications and

The Specifications and

Procedures are proprietary to The Babcock & Wilcox Company and are con=-
tained in Volume 1I of this report.

I.

11.

1II.

IV,

VL

Table of Contents

"Ultrasonic Inspection of Wisconsin Electric Power Co.
Nuclear Reactor,' B&W Report No. 1, December 18,
1968

Figure 1 - Reportable Indications on the Reactor Vessel

Figure 2 - Reportable Indications on the Closure Head
Assembly

Figure 3 - Reportable Indications on the Inlet Nozzle
Figure 4 - Ultrasonic Calibration Block

Figure 5 - Ultrasonic Calibration Block

Pa ge

XI-2

XI-11

XI-12
XI-13
XI-14

XI1-14



ULTRASONIC INSPECTION OF
WISCONSIN ELECTRIC POWER CO.
NUCLEAR REACTOR
B&W FABRICATION CONTRACT 610-0115
B&W REPORT NO. 1

DECEMBER 18, 1968

BY: GLENN WALTON

APPROVED BY: W. C. BUSKEY
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ULTRASONIC INSPECTION REPORT
WESTINGHOUSE ATOMIC POWER DIVISION - FOR
WISCONSIN ELECTRIC POWER COMPANY
B&W CONTRACT 610-0115

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 man of recordable

discortinuity 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.

. Vernon, Indiana, on December 2, 3, and 4, 1968.

The inspection was supervised by the following representa-
tives of B&W uality Control (NDT) Section, Barberton, Ohio:
Glenn Walton, Clarence Davidson, Wilbur Good. The inspec-
tion was performed by the following representives of B&W
wality Control (NDT) Section, Mt. Vernom, Indiana: R. Roos,
R. Brown, J. Dean, R. Hobbs, H. Corcoram, E. Voegel, 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.
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3.1

3.2

Requirements: The following areas were ultrasonically e

examined from the inside surface of the ¢omponents except
where noted and the results documented:

(1) Vessel Flange

(2) The Primary Coolant Nozzles

(3) The Intermediate Shall 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 performec 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.

/9) The Vessel Flange to Nozzle Shell Course Weld.

Recording Requirements:

The recording requirements for inspection of areas (1), (3),
‘4), (5), (6), (7), (8), and (9) are in accordance with the
approved B&W Specification S-204, 204 A, "7 B, and 204 C.

The recording and calibration requirements for area (2), Pri-
mary Coolant Nozzles as stated in paragraph 3.1 are as follows:
3.2.1 In areas such as nozzles and nozzle to upper shell welds
where nonpanel surfaces exist, the report is based on a dis-
continuity indication rather than loss of back reflection.
3.2.1.1 The inlet outlet nozzle base material areas where non-
parallel surfaces exist the recording levels were based upon

amplitudes of discontinuity indications that exceed a 50% am-
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deteciled using shear wave. XI-6
Reactor Vessel

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

zle Shell Course Weld - No recordable indications were detected
by longitudinal and shear wave testing. Inspection of the ves-
sel flange was limited by the stud holes.

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

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 0.D. These
areas are not a bona-fide indication and are not recorded.

4.2.3 Area (2) - The primary coolant nozzles - No recorcable
indications were detected by longitudinal and shear wave test-
ing.

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_l. One of the areas is the same

area detected using longitudinal wave. This is area #10. This
area is recorded in two (2) different amplitudes. One amplitude,
2.6" S/P or 170%, is the indication height when positioned on
the indication at the - % node (approx. % 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 was calibrated to a 3% notch at full node aad the

amplitude response was 1.6" S/P or 100%. Using the full node
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calibration, the indication area would be more accurately e

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_l.

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.

Equipment: The equipment used to perform the inspection was
as follows:
5.1 Closure Head and Reactor Vessel:

1) Sperry VM 721 Reflectorscopes - 5N Pulser - Receiver

(2) A sperry 1-1/8" diameter - 2.25 MH, 6 - Juartz search
unit was used for longitudinal wave inspectiom.

(3) A Sperry 1" square 45° 1.0 MH, lithium sulfate search
unit was used for shear wave inspection of the inlet
outlet nozzles.

(4) A Sperry 1" square 45° 2.25 MH, lithium sulfate search
unit was used for shear wave inspection of all areas
except where mentianed above.

(5) Couplant: Hamikleer

Testing Technique:



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’. 2ls were marked. .o 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" rweep 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 weld overlay beads were flat. Valleys existed between
the beads.

6.2.1 T™e longitudinal wave inspection was performed by cali-

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

XI-8



a 3" sweep to p.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_& .

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 AT
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_& .

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 posotioned 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 & .
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. 1In areas where a back reflection could not be obtained

XI1-9
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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 directionms. The instrument

was calibrated to a 3% notch on the full node position as shown
in 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

GAW/ jak
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XII-3
Non-Destructive Evaluation of Point Beach #1 (WEP) Reactor Vessel

-

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-destrictive 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
used as the basis for all of the non-destructive testing performed.

In all cases, the components and/or sections to be ultrasonically examined
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 2" annulus of
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 weld--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 sectioa
of the nozzle--magnetic particle and ultrascnic from tapered section
0.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 a.ial seam weld--ultrasonic (shear 45°) in six
directions from 0.D. and magnetic particle from 0.D.
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7. Lower shell axial seam weld--ultrasonic (shear 45°) in six directions
from 0.D. and magnetic particle from 0.D.

8. Abraded area, iower shell course to bottom head transition section weld--
ultrasonic (shear 45°) in three directions frorm 0.D. on lower shell
course side of weld and magnetic particle from 0.D.

9. Instrumentation nozzle I.D. welds--9, random selections; liquid penetrant,
I.D. surface.

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 coclant 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
were drawn on the CRT as specified in B&W procedure $-204C; all indications
exceeding 10% of reference to be investigated to determine the maximum ampli-
tude attainable. It should be pcinted out that the tuning level was
established on the reference block prior to contouring the search unit to

fit the I.D. of the nozzles and then rechecked following the shaping of the
search unit wedge; 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)

end of the nozzles. Shear wave (approximately 45°) scaaning from the

1.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

vicinity of the rozzles as shown in Figure 1. The distance corrected tuning

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.
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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 wall of the
vessel were approximately equal, indicating equivalent sensitivity levels

in the block and vess2l 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 weld
buildup. The test frequency was 2-1/4 Mhz and the tuning level the same

as that established for testing radifally from the I.D. surface of the
nozzle.

The ultrasonic testing of the subject nozzles, 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 50X 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 :rom 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 *he accidental bending moments applied, over
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a distance of approximately 1-1/3T on both sides of the we.: with the sound
beam directed 90° to the weld axis and in a less critical mani.  ~long the
weld in tvo directions on both sides of the weld with the sound b. .1 directed
at an angle of 15° to the weld axis. The abraded length (36 inches) of

the lower shell course to bottom head transition section weld was examined

in the same manner 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 character
to the four previously noted, was found in the intermediate shell course

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
§-102T and S-11 on the designated areas, items 1, 2, 3, 4, 5, 6, 7 and 8,
of the vessel revealed no indications. .

Dye Penetrant Examination*

Dye penetrant 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 # a2
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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 100X volumetric ultrasonic examination of the designated portions of the
Point Beach #1 reactor vessel did not reveal any dfscontinuity 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
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.
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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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DISTRIBUTION ADDITIORAL DISTRIDUTION
s -
apins b D. Thorn G. Haight
@ TICHNICAL INFORMATION CENTER R. Hill L. Katz
§ OPhEL IMINARY PLANT ENGRG. ) C. Maurer J. McKeowm
§ OPROCJECT MANAGER (W. Henderson ) ¥. Moschini T. Noel
1 PURLHAS ING tC. Herbst ) J. Stecle L. Zane
1 OINSPECT 10N (C. Durfee N __R. Pearsall /L. Bell
2 MARKITING, IF NECOTIATION | ) G. md- A. Carrett
‘2 ORDER SERVICE, ITF CONTRACT ¢ ) H. Hickman W, Owens ()
! ' Qc (2)
o 2 TRIP 10 (NANE OF COMFANY ANG/OR PLRLON ¥151T60) SHOP QRDER ND
[-] SOCIETY MEETING | _WEP Site - - XARE’-_9_0359
) LOCATED A1 (FULL ADDRESS) NEGOTIATICY MO
Iﬂlﬂ\ﬂCllO&lnlr Two Crecks, Wiscon:in
STy - CONTHACT NG bl
(.]SALFGNYGQHAVINi Witness non-desrructive testing on reactor
vessel unit #1 SUOGET KO I
l_]CONthI
AT (S) Of MEETING PURCHASE GRUEK NO.
A N March 11, 12, 13, 1969 | se-q-100235 ;
PERSONS FRLS NY
:_- .'1‘0:;“.‘.5: * b:il-_lcn-—][—.; T 7T ovigw wEsTinowousr 3 .f- T emEm Imen sESTInGHOUSE
: _ L. K. Tshill_ W. Henderson - Project Manager | J. Furry - 5&W QC Engineer
. R — | M. HWickman - Oper. Manager | €. Davidson - BEW NOT Tech.
. 1J.stcele - QA Manager | W. Good - BLW !\Dl “Tech. .
o T T _1A. carrett - QC_Enginecr __ | A
SRR v e | L. Bell - Mach. Engineer W WET PR e,
-

SUZARY

The purposc of this visit to WEP Site was to witness additional non-destructive testing
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 Quality Control.

The one reject was dye penctrant inspection on the inlet and outlet nozzlee which were
in the danased areas. The rejected indications arc at the land on the .055" weld

preparation. A repair procedure is to be submitted to W for approval before work is
started on thesc arcas.

The autlior concurred with B &§ W's interpretation of this test and approved these tests.
Attactied are sheets giving the outline and description of each test with results.
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