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APPENDIX C

Examination Results and Validation

1, OTSG stainless clad Dye penetrant and wipe samples of the upper
upper and lower head and lower tube sheet and upper and lower
head.
&

2, OTSG inconel clad
upper and lower tube

sheet
3A. Make up nozzle safe end, (3A) Dye Penetrant: Muv-95, Muv-86-A and 86-B,
B. HPI nozzle safe ends, Visual: Muv-94, Muv-95, Muv-86A and Muv-86B,
& spray line pressurizer Radiography: Muv-94, Muv-95, Muv-86A, Muv-86B
nozzle safe end, surge Ultrasounic: Muv-94, Muv-95 Muv-86A and Muv-86B
line pressurizer nozzie (3B) Radiography: Pressurizer spray nozzle, Ultra-
safe end. sonic - pressurizer spray nozzle
(3C) Ultrasonic - pressurizer surge nozzle
&. Lead screw Results reported in OTSG failure analysis report Task 1.
3. Reactor vessel inner Laboratory metallographic investigation site and
o-ring B&W LRC
6. Motor tube Ultrasonic examination of motor tube #63,66 and 68.
Ts CRDM end fitting Laboratory metallography investigation.
8. Hold down bolts of plenum Ultrasonic examination of (6) plenum lifting
1lift lugs lugs.
9. Top of core and control Visual examination of report.
component,
10A. Fuel assembly & (10A) Visual examination of un-irradiated fuel
B. control component (10B) Visual examination of irradiated fuel
C. reactor internals (10C) Visual examination of baffle region &
D. baffle plate region RV internals
(10D) Visual examination of control component
11. RNS retainer Laboratory metallographic investigation
12. Core support shield to Ultrasonic examination of bolts.
core barrel bolt.
13. Lower bolting rings in Visual examination of RV intermals,
& RV internals and lower

14. vessel head




Appendix C (cont'd)
Examination Results and Variation

CRDM nozzles to stain- Eddy current examination of motor tube #68.
less flange

Plenum assembly Visual examination of structural components.

Plenum cylinder to Ultrasonic examination of bolts.
plenum cover bolts

Vent valves and core Visual and func.ional examination of valves
support shield I.D. and structrual components.

Intentionally left blank Deleted inspection.

Low pressure injection Re-schedu: 2d for supplementary ISI program.
pipe welds

Incore detectors Functional exam.
[ncore detector sheath Dye penetrant exam and wipe samples B&W analysis.

ent valve thermocouple Eddy current exam of nozzles.
nozzle.
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 1

Inspected Item: OTSG Clad Upper and Lower Head

Type of Inspection: Dye Penetrant

Inspection and Test Plan: Dye Penetrant Examination of stainless eteel weld

deposit cladding. The examination is perfcrmed to verify general conditions
of the cladding and to obtain a data point for PWH1 stainless weld deposits.

Is the work scope in agreement with tlie B&W
Engineering Information Record?

was there an approved inspection/test procedure
used for this examination?

.k
e

Does the results of the examination agree with the
acceptance criteria called out in the inspection/ ",r
test procedure?

Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected Minimum re-
quired o)

If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-
placements?

Does there exist any unresolved discrepancies that
have not been (reported) processed for future
resolution?

If any of the arswers to (5) and (6) are yes,
a written description must be attached.

B&W EIR No. } /3 2/0P-00

Task #7 Procedure No. MT L[S -00] GAF 3

NES JLPT- |- N7 ?Z/

\
\
Reviewer's Signature

Liadien KC
/ " R




TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 2

Inspected Item: OTSG Inconel Clad on Upper and Lower Tube Sheets

Type oi Inspection: Dye Penetrant

Inspection and Test Plan: Dye Penetrant Examination of inconel weld deposit

cladding. The examination is performed to verify general conditions of the
cladding and to obtain a data point for PWH1 Inconel 600 weld deposits.

YES NO
1. 1Is the work scope in agreement with the B&W b//’
Engineering Information Record?
2 Was there an approved inspection/test procedure p/’
used for this examination?
3. Does the results of the examination agree with the
acceptance criteria called out in the inspection/ 0//’

test procedure?

4, Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected Minimum re-
quired ) v

Note: If any of the answers to (1), (2), (3), or (4) ;re

no, a written explanation must be attached.

5. Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re- /
placements?

6. Does there exist any unresolved discrepancies that
have not been (reported) processed for future
resolution? v~

Note: If any of the answers to (5) and (6) are yes,

a written description must be attached.
7. B&W EIR No. //32/0F-o00

8. Task #7 Procedure No. MTI5—007 @/—3

NES JLPT=(- NP QZZ/
Reviewer's Signature / 112;%#&)6
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& '
-
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BABCOCK & WILCOX - NPGD
ENGINEERING INFORMATION RECCRD Tis? |} 2

i}

I!i“:S

DOCUMENT IDENTIFIER 51-1132109-00

| TITLE OTSG SURFACE SAMPLE AND PT INSPECTION
'

- .

| PREPARED BY_M_Q#@M g S /T -
Lok~

4 o ‘ .

§ REVIEWED BYM DATE 3-uv-g2

, Y 2
T 3//5 2

§ REMARKS:

This document defines the engineering requirements for collecting surface
film samples and 1iquid penetrant (PT) examination of the stainless steel
cladding in the OTSG upper and lower heads. The surface film samples

will provide information on the presence and concentration of contaminants
in the OT3G. The PT examination should reveal any defects in the cladding.
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Introduction

This document defines the engineering requirements for collecting
surface film samples and 1iquid penetrant (PT) examination of the
stainless steel cladding in the 0TSG upper and lower heads. The
surface film samples will provide information on the presence and

concentration of contaminants in the OTSG. The PT examination should
reveal any defects in the cladding.

Surface Film Samples

1. The samples are to be taken using the "wipe" method. The number and
locations of these samples shall be:

a. 2 samples taken above the maximum water Tevel during wet

layup, (An elevation equal to mid-span of the upper head
manway ). ‘

2 samples taken at the water line, (Preliminary data indicates

that this is approximately 13-1/2" above the primary face of
the upper tubesheet).

2 samplestaken approximately 4" above the primary face of the
UTs.

2 samples taken in the lower head.

J

The highest and Towest samples may be taken from the upper and lower
head manway regions provided that they are sufficiently far from the
openings to eliminate artificial (i.e., human) contamination. The
wipe area should be approximately 2 fté.

l/\

Wipe samples require that the samole cloths be moistened. The
sample cloths come pre-moistened 'but demineralized water can
be used to wet the sample cloths if required. Acetone or alcohol

of an acceptable purity may also be used to moisten wipe cloths for
sampling.

Only pre-cleaned wipe cloths should be used. These will be
available through the B&W site office.

Special care should be taken to minimize inadvertant chemical
contamination of the wipes due to handling. For example,
rubber gloves should be worn when handling sample cloths and
taking samples from cladding - surfaces. The gloves should

be thoroughly washed and rinsed with demineralized water prior
to use,

Samples should be taken by rubbing the wipe cloth over the
selected area with the gloved hand. Even pressure should be applied
to as much of the area covered as possible. Repeat this process
one time over the same area to better assure that contaminants
are removed by the wipe cloth. An approximate area
and location. of sampie region_that is wiped should be noted on
the sample label. (i.e., 2 ft°) Samples taken should then be
resealed in individual sample bags. Acetone or alcohol soaked
wipe cloths will collect some types of dirt and greases (if

{

R Zot3




present) which the water wipes may not pick up. If an acetone
or alcohol wipe is used, it would be wiped over an area
previously wiped with a water wipe. Both acetone and water
wipes from the same area should then be placed in the same bag.

6. Sample cloth bags should be clearly marked to indicate:

® Sample number

@ Sample location (elevation and approximate orientation
to axis)

@ Approximate area wiped by sample cloth
® Date/Time

® Water or Acetone/water wipe

Any unusual surface conditions observed or other information wrich
may be useful in determining the condition of the cladding surface
should be noted for each sample taken.

III. PT Examination

1. A total of four PT examinations shall be performed. A PT shall be
performed in the upper 0TSG head region in an area at an elevation
equal to or greater than the centeriine of the upper head manway
on the stainless clad. A PT shall also be performed on the upper and lower
tubesheet on the inconel clad. A PT shall also be performed on the
lower head stainless clad.

)
4

The examination shall be performed to the requirements of NB-5110
sectivn 111 of the 1977 thru Summer, 1978 Addenda of the ASME Code.
The examined areas shall meet the acceptance standard of NB-5350,
——-Section III of the 1977 thru Summer, 1978 Addenda of the ASME Code.

3. The stainless clad PT examination shall have a size of an
approximate 6" diameter circle. The specific locations
shall be recorded.

4. The inconel clad PT examinations shall be performed on the periphery
of the tubesheet where an area of approximately 2" by 6" is
available.

5. Clad material removal shall be minimized during preparation of the
examination suirface.

6. Areas identified as having a defect shall be photographed and
material removed to a depth of approximately .005". The area is
then to be PT examined again to the requirements of NB-5110 and
NB-5350 and if any defects are idertified these are to be photographed
and reported tc B&W.

7. A1l examination information is to be sent to B&W. lncation of
the examined areas is to be supplied with the information.

i
l

IEEI; | - Illl. M E-E s

- - (
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Caution: PT solution shall not be allowed to contaminate tubes.

f% 30 fr_éi
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Nondestructive Testing of 2i" g & EQ&@ k': \'-"L
Sch. 160 Pressure Injection Nozzle QC~CL-394

and Heat Effective Zone of MUV-94.

D. Croneberger Lecation TMINS Trailers #256/258

I. General:

The assembly is as shown on B & W drawing #160493-E, Rev. 0 (Modification).

The radiographic examinatinn was conducted using the‘technIQue data
obtained from the original examination completed on site in 1973. One (1)

film (4-5) taken on 3/6/82 was found un-acceptable due to movement of the
film and was discussed,

II. Scope:
The nendestructive examinations conducted are as follows:

A. Radiocgraphic examination of the safe-end to valve (MUV-94) weld
joint.

BE. Presence of four (4) weld beads per note #8 on referenced drawing.

C. Location of thermal sleeve with reference to weld beads. Determine
possible movement and/or wear of sleeve and weld beads.

D. Determine presence of possible clearance between 0. D. of thermal

sleeve and I, D. of safe-end in the expanded area of the thermal
sleeve,

E. Liquid penetrant examination of the 0. D. surface starting from
the heat affected zone of the nozzle to safe-end weld up to and

including 1" of the valve surface adjacent to the valve to safe-
end weld. ' :

F. Visual examination of surface per "E" above.

G. Ultrasonic examination of safe-end to nozzle weld, safe-end and
safe~end to valye weld. Sl

: g 5 « an-®
- e " e S
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Page 2

QC-CL~-394

I1I. Evaluation:

II-A. Radiographs evaluated per acceptance standards of ANSI B3l.7
films (0-)) and (1-2) showed minor tungsten inclusions which
were accepted. The film did not reveal any unsatisfactory
conditions and the weld was accepted. The technique for
each exposure was identical however, due to placement of the
shims and penetrameters on the film the density was found less
than required on several exposures. _.sed on acceptable den-
sities of exposures (5-6) and (6-0) and exposure techniques
being alike for all exposures the film showing low density were
considered acceptable.

A comparison was made using the original film taken on site
1973 and those taken on 3/6/82. The four (4) beads appeared
unchanged. The location of the thermal sleeve with reference
to the weld beads appears unchanged. The radiographs do not
show any wearing away of the welds or thermal sleeve.

One (1) film (0-1) shows a intermetant line starting at the
up stream end of the thermal sleeve and extending, down
stream approximately 's" in the area of the expanded,/rolled
portion of the sleeve, Evaluation of the remaining five (5)

& S

film was completed with acceptable results.

"

Liquid penetrant examination revealed three (3) .020 dia.
indications located on the as cast surface of the valve,

These indications were documented for information purposes
only. No relevant indications appeared on the tested surface.

The visual examination was completed with no objectional

condition to report. The entire surface was found free from
defects.

Ultrasonic examination revealed three (3) indications as follows:

1. Low level indication near I. D. surface. Plot shows Za-
dication in nozzle clad surface.

2. Indication appears to be a cormer on the I. D. weld prep.
surface of the safe-end.

Low level indication on safe-end I. D. surface in the weld

joint area. Appears as slight under cut - safe end to
nozzle weld.
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Page 3

QC-CL-394

Attachments: 1) Ultrasonic Examination:

a) Calibrations Sheets (#000173 thru #000175).
b) Thickness Date Sheet (l-Sheet).

¢) Limited Scan Report (1-Sheet).

d) Ultrasonic Dare Sheets (#000058, page 1 & 2).
e) Request for Evaluation/Recordable Indications

(sheets 1 thru 4),
2) Visual/Surface Date Sheet (l-Sheet #000155).

3) Visual/Surface Date Sheet (l-Sheet #000154) Dye
Penetrant Examination.

4) Radiographic Report dated 3/6/82 (NUS).

JET/BEB/ejg
Attachments . ’ -
\. Kazanas

cc: N
B.
R.
R.
D.
Je
F.

QC

Ballard * Jeo.-Tietjen

Fenti Mod/Ops Inspection Supervisor

Toole

Cowfer \

o | 2RMAS,
;;‘{:t(g e B. E. Ballard

Manager-TMI QA Mod/Ops




3¢ Inter-Office Memorandum

Date  march 19, 1982
oo [T ]Nuclear

Subject TMI-]1 - Materials Technology Repor: of
NDE Results - Make up Branch Connection Safe-end/Welds

To D. K. Croneberger Location
N. C. Kazanas

Materials Technology has completed VT, PT and UT of the subject make-up
Piping System/RT Pipe branch connections. Mod/Ops QC has provided RT
contractor support to verify the thermal sleeve position on two(2) branch
connections to date. The remaining RT is scheduled for completion 3/20/82.
No relevant findings to report. The enclosed NDE record sheets (3-UT
reports will be forwarded later) include some ID geometric UT reflectors
and a low level cladding UT reflector that are documented for information.
These are not considered revelant. Data sheet No. 058 documents the access
restriction at the reduced "3.5" diameter valve to safe-end weld precluding
contact UT of that area. The one(l) inch axial length of the 3.5" diameter
region has been reduced to approximately 0.5 inches as-built because of weld
reinforcement overlap. The valve to safe-end weld is in the as-welded
condition. The scope and extent of the NDE examinations follow:
NDE METHOD SCOPE AND EXTENT
l. visual (VD) - All surfaces including Safe-end/Attachment welds/
Buttered weld and one(l) inch (min) of valve and
nozzle or Branch connection base material.

2. Liquid Penetrant - Same as VT
(PT)
3. Ultrasonic (UT) - All safe-end areas and one(l) inch of Nozzle base

material, excluding the 3.5 inch safe-end reduced
diameter and the valve to safe-end weld and valve
base materials. (Exclusions due to OD geometry
access restrictions). UT included scans for both
circumferential and axially oriented flaws in the
complete thru-thickness volume of the material.

4. Radiographic (RT)

The valve to safe-end weld and verification of
the Thermal Sleeve location.

Conclusions: -~ No relevant findings pending completion of the
two(2) remaining RT action {items.

C. D. Cowfe

CDC:blf Manager Materials Technology
*Attachment
co . ————— * J. Tetjen
R. Barley R. Turner
B, Elam * M. Torborg
J.J. Colitz ISI File
R. Fenti *

-
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Co Mlhasharent
Inter-Office Memorandum

Date April 7, 1982

[T7]Nuclear

Subject Task #7 Ultrasonic Examination
Results for Spray and Surge Line

To N. C. Kazanas Location HQ

Materials Technology has completed the Ultrasonic examination of TMI Unit #1

spray and surge nozzle to safe ends (bi metalic), safe end to elbows and on

the spray line only the first weld after the safe end. The area of inspection

and extent was established by B&W per document identifier #51-1132391-00 and
#51-1132392-0C. Several reflectors were detected and are outlined below.

All reflectors are geometric in nature and all welds, base metals inspected on the
spray and surge lines are acceptable to ultrasonics. Attached are copies of the
data sheets & plots for these welds, also attached are the data sheets & plots

for the HPI welds inspected earlier and reported in a letter (MT/2001), dated

March 19, 1982 by C. D. Cowfer. Below is a detailed listing of each area inspected.

SPRAY LINE COMPONENT EXAMINATION RESULTS

Nozzle to safe end (bi metalic) Resulted 1in no reflector being detected.
(Data sheet 000067)

Safe end to elbow Resulted in the detection of several
geometric reflectors (data sheet 000068).
A indication plot was drafted to verify
reflectors location. A limited scan report
was filled out due to the curvature of the
elbow left an area partially inaccessible
to U.T. The baseline radiographs were
retrieved and found to contain tooling marks
and a poor fit up condition, which is cause
for a U.T. reflector.

lst weld after safe end elbow Contained a reflector which was 360° around

to elbow weld. the weld. A indication plot was developed
from the data on (sheet 000069). This data
showed the reflector was due to a change in
thickness at the ID surface and is classified
as geometric, A limited scan report was
completed due to an area that was inaccessible
to U.T. at the inside curvature of the elbow.

AQOOO 8



SURGE LINE COMPONENT EXAMINATION RESULTS

Nozzle to safe end (bi-metalic) No reflectors detected (data sheet 000066).
A limited scan report was issued due to a large
restraint that was attached to the nozzle's
C/S area of interest and U.T. coverage of this
area was limited.

Detected two(2) 360° reflectors per (data
sheet 000065) which were plotted out on

the indication plot form. This reaffirmed
that these reflectors were from the counter

bores change in thickness sectio
fit up. Both indications are cl

n and poor
assified
geometric.

,/

—

V,
/y Ltirrna

RodneyVTurner

' NDE Specialist

Approval

C. D. Cowfer, Mamdger Materials Technology

Attachments

B. E. Ballard Fenti
0. Barley J. Potter
J. Colitz Tietjen
Croneberger M. Torborg
Elam M. Zeise

File
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Task #/ Inspection/Test:

at

Inspected Item: Make-up
I'vype of Inspection:

Inspection and Test Plan: This RT examination shall include areas
required to comply with;
a. The thermal sleeve is tight or has separated from the safc end
thereby revealing a gap %etween the thermal sleeve and safe end.

The thermal sleeve is in it's '"as design axial position within

the safe end or has moved axially.
The outboard end wel!J retainer buttons are in place and not damaged
or have been damaged or are missing.

[s the work sccpe in agreement with the B&W Engineering

formation Record?

Was there an approved inspection/test procedure usgzd for
this examination?

Doee the results of the examination agree with ~he acceptance
'riteria called out in the inspection/test progedure?

Does the quantity of irems inspected agree with the minimum

requirements called out in the procedure? (Accessible

quantity inspected Minimum recuired o)
the answer~ to (1), (2), 73), or (4) are no, a written explanation
tached.

Based upos the iesults of this eranination, were there any
repairs made to the item(s) being inspected, or recommen-

.

datlons for repairs or replacements’
Does there exist any unresolved discrepancies that have not
been (reported) processed for future resolution?

f any of the answer= to (5) and (6) are ves, a written description must
.

attached.

BsW EIR No. /1 3 23 99—-c0 1
Task #7 Procedure No. [\J’ES/X g-'_/— N E fm

Reviewer
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inter-Cffice Rismorandum

May 18, 1982 r : %uc!%r

Reinspection/Radiograpnic

Technique of 2%" Sch. 160 6111-82-2079

Injection Nozzle.
Lecation INS Trailers #256/258

N. C. Kazanas $256/25

Director-Quality Assurance

General:

This examination was conducted to nrovide additional
information of the area previously reported (re: QC-CL-394)
as an intermittent line 1/2" long as shown on film #0-1.

Scope:

Endeavor to reproduce the condition exactly as shown on

film #0-1, from that position pnoint make one (1) additional
exposure on each side of that point. The distance/separation
between exposures should be approximately 1/4" using the I.D.
surface of the safe end as a reference.

Evaluation:

The re-shot representing the orginial 0-1 position was found
to be mlsangned approximately 1/16 of an inch. The two (2)
additional exposures were found to be approximately 5/16" from
either side of the 0-1 re-shot pOblthn.

As a result, the area of concern has been exposed to six (6)
radiographic evaluations, (i.e., two (2) original exposures
taken during construction, one (1) taken on 3/6/82 and three (3)
re-exposures taken on 5/12/82.)

With exception to the 1-0 film showing the 1/2" long inter-
mittent line the radiographs were found free from any linear
indications and the condition reported is considered non-
relevent

\N

JET/ejg "'47’1/,7,4_9,[

<J

attachment: Radio-
ic Report, dated
2/MUV-94

Inspecticn Supervisor

attach.
attach.
attach.
attach.
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COMPLETION

M opt

Inspection/Test:

Inspected Item:
Type of Inspection:

Inspection and Test Plan:
wi h has teen PWHT, the

B-166 safe end

[s the work scope in agreement with the B&W Engineering
Information Record?

Was there an approved inspection/test procedure used for
this examination?

Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

Does the quantity of items inspected agree with the minimum
requirements called out in the procedure?
quantity inspected i ~ Minimum required 1

f the answers to (1), (2), (3), or (4) =& , 4 written explanation
must be attached.

Based upon the results of this examination, were there any 7 V
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

Does there exist any unresolved discrepancies that have not
been (reported) processed for future resolution?

NOTE: If any of the answers to (6) are ves, a written description must

be attached.

I/-//3 2354~ 0

8. Task #7 Procedure No. ///’?6.5'- 007 Aflf///.:- Od((,e‘ 1 S-077




Test

Completion

B&W EIR No. 51-1132394-00 requires an Ultrasonic examination for
the entire volume, from 6" outboard of the nczzle safe ends pipe
field weld to the tangent point of the transition radius on the
nozzle shoulder inboard of the safe end to nozzle shop weld
This type of design/configuration is not

13

(see Attachment #1). T
incorporated at ™I Unit #1 site. TMI Unit #1 has a valve welded
directly to the safe end (see Attachment #2)/ U.T. examination
was limited to the C/S nozzle, C/S to S/S safe end weld and up

to the transition on the safe end. In conjunction with the U.T.

exam a liquid penetrant and a visual examination was performed.

Limited accessibility as stated in Item #1 above has affected this
item. However, an effort was made to attempt to achieve as much
1

coverage as possible. This typical of all four(4) nozzle safe ends
examined.
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[1d7]Nuclear l

NDE Ultrasonic Data Sheet 000061
Site: %f- /S ( Inspection ID: /// Component: S e @/ M
Description:  § 9L e e,ﬂl Jafe ewdweds So I/J/l/f .(.-/ o ;/oz z/ e Cal. Block: 033
1O g0 e A Sofe cwd |Procedure: pA s-o08  |Material: &/¢ € /¢ | Thickness:, L4y” In.|Test Surtace: o D
No. Positions: / |Distance: &/# In. Drawing: &gz /éo ¥ 25« |Cal. Sheet Aoo/7f |Cal Sheet 900 /” Cal. Sheet: NN /7€
Beam Direction _/Z _ Long __2- Shear |Limited Exam g@No #rVes |Angle: o° Angle: 7{(0 Angle: %5°
Examuner e pr) / 0% , p3 Levelfﬂ: Time Start: /2'/7/ Hr.| Time Start: /3" 2s/Hr.| Time Start: /9/.{/’ Hr
Exammer /,2 ID#: % Level: % Time Stop: /2 * /& Hr.|Time Stop: /3, 3P Hr. | Time Stop: /5. /3 Hr
Notes: ) Part Temp: Z23_0°F |Part Temp: 7237 0°F | Part Temp: 723 0°F

Date ek /f 191200 mpeed 18 910, 00e maeek /] 191
ormation Only e
Weld He.gm/P_:{ Weld Width / 600
——— e - ’
Surface One to Surface Two
;M Haz & Weld | Haz BM
ST | (25 |.76° | 700 | 700
LAM LNGTH | WIDTH Through Wall Dimension
c © Minimum Maximum
8 a r
FJ g o - § Position Position
é o - a £ 8 ® E In. In.
z2 | @ g | g |< £ c 2 8 £ £
s | €] 5 s | 3 a & Q u a 1 2 a | 1 2
L < @ @ 2 o o a Remarks
= | l CW |ccw | 1 2 Cw | CCw Cw | CCw
""" = st | e 5 ’ :
00 | 75| / | 2 |ase |0 Yo | B - 250|887 — /400 SN TS ew T 360°
B ot

i No Reportable Indications E] Reportable lndica(ion§ D Non Relevant Indications [B/ B

Rev  ad by: %// LGVM Date: ¢/, ’{}/ Page / of 3 NDE Request No. ,%
7
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Nuclear Limited Scan Report

Data Sheet No.. @00 67/
Date /”Af/eal /f/’/?/& Component S e C’A/d ,’/U’//’ Jyo/,q

f:::

nches from Reference Point to

nches

From Reference Point . inches from Weld Centeiline

c a . ‘ 4 2| | i
or Angles 9 ’ 50 |
g 0 5 X 60 °|

e

Due to _C’Q‘/;’CU,‘."/?,&,’"(‘./_, éﬁ,,_\fﬂfﬁf—“{‘{ . (/’Wf/f, ) __f';;/‘/f___‘dq/a/

—

examiner/ DT 7 eoma 0« /P4 'y : Date grpeed /£ 9y2

1

—
| Ccw
- Surface L—J Beam Direction
——
|
—

|
—
| | |

Beam Direction ‘ ‘ |

| |

|

! | Surface 2
| S— |

—Inches from Reference Point to ____ nches
From Reference Point. ______________inches from Weld Centerline

45 °

Surface J Beam Direction

Surface 2| ‘ Beam Direction

——

|
60 °|

Surface Beam Direction

~

Surface 2 Beam Direction 2

nches from Weld Centerline

60°

|
s

&8 AQ00Q9130
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[AdINuclear 000060

NDE Ultrasonic Data Sheet
Site: 4/,1_11 / Inspection ID: % Component: S¢f'e e
Description: Sgre  @mwd  Safe O we/ds 7o ke £ yo Moz<le Cal. Bock: 4 FF

1.D. 2 -V~ y’(f Sae- evd |Procedure: ros-c0 F Material: 4& % Thickness: _ J/),'{ Ir.. | Test Surface: 2
No. Positions: / Distance: ///I In. Drawing:d,éal/(o y#3& |Cal. Sheet @oe /7§ |Cal. Sheet: O 0oy/27 |Cal. Sheet: Ooo/s7&

Beam Direction __/ _Long __ & Shear |Limited Exam [J No &—Yes |Angle: o Angle: <G ° Angle: £ °
vExammet;@__’—-ﬁ B T oewver | D¥: /[’/_f Level: ZZ |Time Start: /2 ‘04 Hr.|Time Start: /2 '5'7 Hr.|Time Start: 477 Hr.
Examiner: v /J/q ID#: ‘%- Level:///' Time Stop: /2 ¢/ Hr.| Time Stop: /3.-/( Hr.| Time Stop: /%57 Hr.
Notes: o Part Temp: Z2% 0°F Part Temp: 0% 0°F |Pan Temp: ZQ[O °F

Date mueed /€ 71972 (O3 gk /L /952 |03 ek 11 /9P
0°€ Information Only

e’
Weld Height Fhs4 weld Width /‘ﬁ’,‘

————————— - »

Surface One to Surface Two

BM H ¢ weld Haz BM
5 |55 |55 | S0 | See

LAM LNGTH | WIDTH Through Wall Dimension
c O Minimum Maximum
8 a8
2 g o = § Position Position
. o - a £ = 2] E In. In.
2| o2 | 8| g |¢ £ s 2 9 £ £
o < & x a o o o a 1 2 a 1 2
el |a| &= a a a k
* il B cw [cew | 1 | 2 cw | ccw cw | ccw PR
SIS SR TR S R ——y———
freo 45| 1 | 2 |aeo |, §oo [ 4D Z,00% /300 850\ fboo | sptfc mitieart 346
awo |45 | /1 | 2 |00 | foo } 2000 |
doo | y5 | 2 |so0 | g0 R
- B
No Reportable Indications D Reportable Indications [j Non Relevant Indications @,
1 i 7.
Rev_  ad by: {/}/j ’// Le%&' A |Date: 72~ Pageys of 3 NDE Request No.//f
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Nuclear Limited Scan Report

Data Sheet No
NDE Date ,/’,J.),!,(//,"/f,‘sz- Component: S 9l oo i/ FEE

O00c040

Limited Scan

nches from Refere:r ce Pr
rom Reference Point

—_——

. A va p 8 1 - > ~ -
W AT es | . ) Jher = =

i ’ d
e GOAJI:/C PN y’,,';,J oF \S_I/pt’ ("A/f‘/

CABMYNGY /}Mmé’ji«. LA e //‘3
U

No ‘ ‘ L |
surface Beam
C—

Surface 2 Beam D

nches from Reference Point to nches

rom Reference Point . E nches from Weld Centerline

> * <
Jirecuor

Limited Scan | irfac ‘ Direction 2 |

For Angles

) ’
Jue to

Examiner

1

Surface | Beam Direction

Surface 2| Beam Dwrection 2

-

Other

AQQ009130
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000058

NDE Ultrasonic Data Sheast
Site: :/ M’:Z'— 4 Inspection ID: ,0/4? Component: ﬁg'-/ ,“’74 \Sd,f'f “cvd
Description: SO e e d Sufe evd 70 alozz/e we/d ;/‘6 /,7) Cal. Block: A.5°F
1D 5 cuvd ,m,'_/% Aezt/e Procedure:/”f_;-w/'é;)/ Material: @é///eye/ Thickness: , Z5o  In. |Test Surface: 2.0,
No. Positions: / | Distance: //A In. | Drawing: £ew /£ 0<%5# |Cal. Sheet 220 /77/ Cal. Sheet: 000/73 Cal. Sheet:
Beam Direction Long ¢~ Shear |Limited Exam ) No [¥Yes |Angle: Pl i Angle: &5 ° Angle: f / ; / A
Exammer:/fém_‘_/@ Tewee |IDY: /F63 | Level: ':(Z) Time Start: 4/ 23 Hr.| Time Start: 77 2 © Hr. | Time Sﬁt;] 17/]Hv.
Examiner: 7 /-;C'r; D#: //,“ Level: ,g%d Time Stop: ,4. 3 7 Hr |Time Stop: /5 0 Hr. Time;u;pf /LZ Hr
Notes: Part Temp: 27 _0° |Pant Tamp: E O °F |Par eT] 7[_ ,r]O . 2
E"%r'/'“/”w'd Date mued 1/ 195’2 |Date: macef 1/ /§5' 2 | Dite: Y'r*/
0° Information Only
Weld Height 2" Weld Width /3 _
-
Surface One to Surface Two
BM Haz & Weid | Haz BM
728 | L2 | Jeo | feo
LAM LNGTH | WIDTH Through Wall Dimension
.S ‘&) Minimum Maxnmum'
;:P g o ; - 8 Position Position
3 ; § C;) E Z 1.); Ag g N In. = In.
E g ;5) c§ g t;é - - - g : - g : : Remarks
CW |CCW | 1 2 Cw | CCwW Cw | CCW
eo v | 2 | 1 40l go | — | ol 0" = (U5 [ B | = |8 fus] —
w |2 |/ (90| 75¢| — |3eo|fe"]| -
“ (I Z 1 |30%)| 0| — | os0|se" | —
X/ (A | A / | B0 .c20| = |jugec|as| — |50 22851 — l¢gze 225| —
n (A A N |t cao| — |gase l225| —
o || |1 e |e20 | - Do o5 | —
z |+
No Reportable Indications [:] Reportable Indications D Non Relevant Indications @,‘ .
Revnew:i by: ( %/{';‘., O Level:/”,y Date: ‘7’/@, Page / of 2 NDE Request No. ,(m "Wl
AnaleIng 7 0 Deq’0 199 - 45 Deqg’'200 399 60 Deq/400-599 Other z..’799 & 20000926
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(7] Nuclear

NDE

|
|

Limited Scan Report

| Data Sheet No.: 2000 T

Date: samcad /[ /)52 ! Component: g} Cafe.eud mu-v- 2y

No

X

Limited Scan

1
Surface

Surface 2

Inches from Reference Point to

From Reference Point.

For Angles: Q°

X

1
Beam Direction

Beam Direction 2

inches

inches from Weld Centerline.

459 X

60°

Other

—

X

cw

CCwW

Oue to: Sthe-end paten o8 el ol Sule-cvd-ro Valle wel mo-v 29

>7 — Y
Examiner WE; , ID = ///3 rLevei M | Date j_//ft
No l l 1 cw
o Surface Beam Direction
Limited Scanl Surface 2 Beam Direction 2 | cCcw
—
Inches from Reference Point to inches
From Reference Point inches from Weld Centerline.
For Angles: Qe 45° 60° Other
Que to
Examiner 1D = Level |r Date
No 1 Cw
Surface Beam Direction
Limited Scan Surface 2 Beam Direction 2 CCw
Degrees, Inches from Weld Centerline.
For Angles: Qe 45° 60° D
Due to:
Examiner 10 # | Level | Date
No . 1 cw
Surface Beam Direction
Limited Scan Surface 2 Beam Direction 2 CCw
Degrees Inches from Weld Centerline.
For Angles 0 "I l 45° 60° Other
Due to
Examiner D = Level 4 Date
e " —— e ,
Reviewed by //Q:"//,/;‘rw'/ Leve! ///i,://, / | Dae J/5/7l- | Page __of

&y AONGD9I10
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- s
000173

Site /////,/7‘, / Inspection ID: A%f Component Sple ¢xd /"¢1'/ Procedure 2§75 - co §/ Rev 7/
: . A i i ' :
Elauur er /DLH ,!yz/é(/l s ,& ’f,%ye/f ID#: /J/é f Level: ﬂ' Couplant JO//CWCC: TFO

dﬁ = ID#. _/‘A/%m JLeZQ!_ !//R_ Couplant ID#: & /7 2/ c’

Urawn ,,gaw ,}5 5“/, Joy93F il Calibul?rgsslock e f}:;l/ Date: ﬂﬂe‘d] /Y ‘,mfzr.me /Z ys~ |
Instrument Length y-sj'- et W TYDO ;Zhi‘)j e Type e Dot | & 0o 2— Length ,1__
P oD 2k _____In. | Freq. —_MHZ -ﬁ;f_, os2

D#¥ 0 12 v f ~ Thncknes, : /\_fQ__ | Size ”*/14&7”7 g Thermometer e
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NDE Calibration Sheet

T - — e—
Site 17 / Inspec:tion 1D ,’/é’” ! _\)mponuqu[’, 2/ *J“’n.c vdure g 775- 0 oy Rev ‘; '

anv ner /fC‘l{ )ip}//(é L I34n /(L _@;‘.(___ h:): /‘,//3‘ Level: [C()uplanl: Jeﬂcm’{t O
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Calibration Sheet
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Examiner 1///4 : / - ﬁ/é. Couplent ID¥: &/ 754/ ©
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- S /
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NDE Thickness Data Sheet

__S_uit_s.__ ‘_'://_/‘/fo/ Inspection |.D. /(//[¢ Componcm:,}([-/f/ - S&e cud —I
ge_scnpuon; SAEe C,d(' Sofe cud Weld o ,da_?.t/c (I/}L Cal.Block: v d . 027
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NDE Ultrasonic Data Sheet
Site: W/ Inspection ID: ///¢ Component: Sdfe i@
Description: Sfe ewd, SAfe exd we/ds +v yalie € +o A ozz/e Cal. Block: AT T

. 10 pJ-v- F5 ¢ SAaFe aud Procedure: A4 sod |Material: CF € S5 |Thickness: , F76 In.|Test Surtace: 0, D.
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et e -3
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v nia o
|
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Revie wed by: @%’/// Lgyel: 77 |Date: 7, b Page of NDE Request No. e
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| Data Sheet No.. 200 @ 4
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8eam Direction 2 CCw

inches

Other

1
? Level

No

Limited Scan

For Angles Q°

Due to

Degrees,

Surface

Surface 2

45°

Inches from Weld Centerline

1 cw

Beam Direction

B8eam Oirection 2 CCw

60°

Other

Examiner

| 1D

Level Date

No

Limited Scan

For Angles Qo

Due to

— Degrees,

1
Surface

Surtace 2

a5°

Inches from Weld Centerline

1 cw

Beam Direction

Beam Direction 2 CCw

60°

Other

Examiner

Reviewed by

81 AQ000930



SUPPLEMENTAL EXAMINATIONS



S mE R EE WS SE M SN IS G W N EE an o e o s i
I[g-]Nuclear

NDE Visual/Surface Data Sheet 000162
Site /@“ / |nspecuon 1D: /4/ = Component: ”;‘}‘,4?3 e.ﬁd/"c el

Description: S9Lle @) Jle Cu( we/d e /4//( s Wozz/e

Jule ‘f_t’;‘_._ Procedure ‘7"5 aa [Matena! % I's % _lThuckness /z-{. lTest Surfane db

[No Positions / Dnstance Dra\.mg,ft‘d//om, Date M’f@l ///!12_

Exam [f&é?'—tzl e @ —7”"(',3,! IDai /S ES Level ﬂ'l _dNotes.
 m o e Level: %_

Magnenc Parucle (Only) Dye Penetrant (Only)

Parucle Cleaner Batch # : .F/ (A /// —
Wet ] - . Penetrant Batch# _£ 8 035~
Visible | -‘ , - Developer Batch# _F/ € ofe_

Instrument 4 Method:

Method _ : . Visible ﬁhermomele(f!?!:!!!—
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S — ——— —~—

B —
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Distance From
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NDE Visual/Surface Data Sheet
Site ///,71‘_./ Inspection ID ,_4// Tk - = THOE Component: z7¢ - /[’{/ e‘M CAIJ

Description JA?F'? ewd, SACend we/ds of Vasjve nwd Ho AMez=x/e gt R AN

| D ,)/u‘/[(” S, 14 Procedure /'/’J -007 JMatenal 44 B V Thickness: 7.‘{. rTest Surface 2. 4,_,774
Test Method /Or No. Positions { Distance: ’//'ﬁ In. | Drawing: few /d o B « | Date: e 7L 2PFrE

t xaminer / ~ /Z"; _; ——y t@ /’/’Jj(dgt 10 /243 il Level ZZ‘ Notes:
ooty N D g I o9 |
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Visible (] ) — Developer Batch # _f7¢ o ’Z
Instrument / Method:
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Machine __/ _ R TH S Fluorescent [ Temp L 4

—r

Distance From
Ind Size (Inches)

No Status (Inches) Remarks
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NDE Visual/Surface Data Sheet ;

Site —»fj},z‘,ﬂ/ Inspection ID: /yﬂ L b Component: p /-y P&- &« w e ecund 3

Dewz;gmc( ,g,g,gg_:‘ey( SHFe - éu( we/ds 7o JSASe /J( A/ozc/t r ELSE LA
1D MOv-¢.8 J:ﬂ/\t'fﬂd , Procedure: MJ— 0oy Material e/ff -VJ Thickness: , 799~ TTest Surface -
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Wet ] Penetrant Batch # €7 03
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NDE Visual/Surface Data Sheet

Site —ymtI- ) Inspection ID: A/ A Component: M J¥V-8C-A f-’,&‘.}[‘( cod
Desciption: SGf'e cwd, SACe envd welds +o vajve pWd pore/e
10 My /- fe-8 SAPe.cud Procedure: M‘* P /7/ Material: /¢ ¢ % Thickness: , 2y 0 |TestSurface: &) D
Test Method / o/ No. Positions: / Distance: ,t/ﬂ. In. | Drawing: @ /e ¥%r« | Date: Vil L XL T4 ///Z
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_ Distance From S
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Reviewed by 2 Level,yé. ,ﬂlDale:Ml Page ) of / NODE Request No.
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NDE Visual/Surface Data Sheet
Site 7 ///ﬂI 5P 4 Inspection ID " //A ptt i _M_IComponem'.S),f'c cwd & wuvl Ps

Description \S‘Ai‘c -4 w!/(_ of SAfe. evd +o JSal/e & (ufe cv¥ Fo "/""‘ ot
I.D Procedure: ﬂf‘/-f-o// Mdlenal % y Th'ckness. , 7o ‘T_Test Surface

Trblf"hlhu:‘ L/A'J'UA/ LNO Positions: / Distance: . | Drawing: &ew /4 0¥23 « | Date: /)/ﬂcc/ /j’ /922

Eldllm er /fo&n? ﬁ%‘:&. '@ "Qi—ei - G Level - | Notes:
- o ol
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Wet
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: Distance From
| Size (Inches)
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Inspewon -D

Sie

e o ¢ 0.5

Exam ner

Examiner fﬁ

Magnetic P
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Wet
Visible
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l[ //(

'O moViPY € Sakbe evd
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Description J,y[‘( c‘/(.ut/q/ ﬁﬁ) - //olt/f J‘df( M‘ J,’/( Cud o

Procedure MJ -007 _’
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Test Surface: 0 2
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/ Distance /9
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Drawing /‘ro ¥ 93
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Penetrant Batch#
Developer Batch #
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Level: ZE
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Notes
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U
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NDE Visual/Surface Data Sheet
swe: Zo2Z-./ Inspection 1ID: &/ Component: Sfe evd £ MU V-Py vak <
Description:sap e ewd #o Nozz/c (8512 we/d - Sae cnd ard aje to Safe end weld
D o9y € sale enva Procedure: /#f[.'S'-OI/ Material: % - % Thickness: % Test Surface: A D
Test Method: l//' Swval- V=) |No. Positions: / Distance: % in. | Drawing: /& 0 ¢ 23 Date: .?_/‘fé z
Examiner: o a —F o per€ |10 S P Level: m Notes:
Examiner: e I.D.: ZQOO Level: -
P Dye Penetrant ?nlv)
Particle: Cleaner Batc
Wet Penetrant
Visible Developer
Instrument: Method:
Method Visible
Machine Fluore
Distance From o
No. Status (Inches) E Remarks
cw |cew | 1 2 -
No Reportable Indications @/ Reportable Indications D Non Reievant Indications D
Feviewed by: Level: Date: Page of NDE Request No.

Method Ind No. . W0 199  PT/200399 MT 400599 Oiher/600 799 A00N0925
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of Inspection:

weld buttering, B-166

S

tion and Test Plan: This area includes Inconel 600
fe end forging and A 376 TP 316 g ing. Two circumferential welds are
inspection whicl involve HAZ of the two different base

[s the work scope in agreement with the B&W Engineering
Information Record?

Was there an approved inspection/test procedure used for
this examination?

Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

Does the quantity of items inspected agree with the minimum

requirements called out in the procedure? (Accessible

quantity inspected _ / Minimum required A
If any of the answers to (1), (3), or (4) are no, a written explanation
must be attached.

Based upon the results of this examination, were there anvy ’///

repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

Does there exist any unresolved discrepancies that have not _ el
been (reported) processed for future resolution?

NOTE: )

any of the answers to (5) and (6) are ves, a written
attached.

EIR No. T/~ /AT 235/~ 20
Procedure No. MJ' OC f

ies iption must

Reviewer'




Test Completion Review Sheet Comments, Task #7/Test:3B, Spray Line Nozzle Safe

Item #1

Item #4

The volume of the work scope required on B&W EIR ilo. 51-1132391-00
was not capable of entirely being ultrasonically inspvected. The
inside radius between the safe end to elbow weld and first elbow
to pipe weld after the safe end for a radial distance of 1 1/2"
was encapable of being U.T. examined, due to the curvature of the
elbow. A limited scan report was issued.

The quantity of this Item was limited as reflected above. A best
effort was attempted to achkieve as much of the required coverage
as possible.

/______—-—4
L‘—%
Rodn:; Turner

NDE Specialist
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NDE Ultrasonic Data Sheet 000067
Site '7/_5/ / N " E J?r‘5$>t§’¥‘0'\ D /}:%] 7 o umponem S/,(& / /'J ©

: mer-e¥ 0534
DEscription g?’/(’A)/ /o!z/e ve ) T ML T i IEEL B"i‘_‘f ,,.:/.od 23‘73"

s st oo greswn/ sule.ctl [Procedue atsy. 008 F7 |Matens - 5 | Thckness 577 in|Test Surtace: _0.d.
No. Positions: / LO:stance A//O- In. | Drawing /27& V¢ ¥4 ArCm Sheet Q00 /52 |Cal. Sheet oo0o/Fs |Cal Shee! doo/f/

Beam Direction "—‘ Long ¥ _ Shear |Limited Exam orN‘o (J Yes | Angle: 7@’0 Angle: 5" Angle: f*)/

E’»‘;"T‘;”“;/@%W _IE){ /?’/'? Level_ ‘{Z TE‘E,_SE”_/(.{i,’L Time Start: /2 ' 24 Hr.|Time Start /J _{{' Hr

et Ve
Exa mer/ -r'JLLr'. Z-JL ;/? Ce ,JD_'_:A/}_ ? ,‘L_/ Le\fel Zl . I_irt\fa Stop: /2.6 0 Hr Tume Stop: /2 3/Hr Time Stop A5 0_5' Hr

y — 4
Notes - Part Temp F7 oc°F Part Temp 17‘_ O °F | Part Temp ff O°F

P c—————————————————————

aa/ v OOO/‘ 5 Dateﬂﬂa{gd /&rz_ Date ‘”/1&(3//;/2 Date: /”Mdﬂ/ffl»
e ele Ll 0° lniovmation Only ‘e
Staatr Y0 L Weld Height ﬂu’! Weld Width /% ¢

T ———————————m—— W

Stol rfo ¥

Surface One to Surface Two

BM_- r "ﬁz“ 3 ¢ Weld Haz -
725 | .725 |.725 | 725

Through Wall Dimension

Minimum Maximum

Position Position
In

Distance

Beam Direction

Angle (Deg)
Max Amp

Remarks

N —————

- ————— T - - - b —

= T I SRR S . w— - !
No Reportable Indications | Reportable lnd'canons OJ Non Relevam Indicati

/4;:/75/;‘/ ’ Le%/,{[‘ Datefdjﬁ Page of

4
0 Deg/0 193%5 Deg 200-399 60 Deg 400 599 Other/600-799
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NDE Ultrasonic Data Sheet 000088
Site %Z“—/ Inspection ID: /V/¢ Component: \S'/(A/ Som e
Deyscrr_ptlﬂorLNSAfc eid +o & /Ko w ON fResSaurlrT<X 28R Y Jore Cal. Block gereqd 022/
I 5'(/;‘; Weetse Sate ewd +o @fho |Procedure: f o o0 f '&,/I Material: % Thickness: _ﬂ/ In. | vest Surface: a).

No. Positions: / | Distance: ,\)ﬁ In. |Drawing: /2 92 P4 & }"" Cal. Sheet g0 /8§ 27 |Cal. Sheet: D00 /f% |Cal. Sheer:
Beam Direction ______ Long Z- Shear |Limited Exam {J No B’ﬂs Angle: 7{9’ o Angle: 7(,’0 Angle:
Examiner: foelnes 7 e e ame B Tasewen| 0¥ /£43 |Level=JZZ.. |Time Start: /210 © Hr.| Time Start: L3ie s Hr | Time Staft] / //] he.

’E-xammél::})l;! ,"IZLJT’:?C‘:‘\))H-/P Zeisa |1D#: 4% 7Y | Level: 77— |Time Stop: /R:07 Hr.|Time Stop: /.3 '3y Hr. | Time Sﬁ#//// Hr.

Notes: /J / Part Temp: _¥? o°F Part Temp: _ﬁ_ O °F Patt}‘m‘M’F
. < Ae.
dase fme fRdro0 9 Eaphs wekd Z-D. Ty AQ. Date: macek 3/ /IK'C |Date: macel 3/ /54T oek: Y/ |

> Information Onl'y
Weld Heigfl(M' Weld Width LL-"/E

>
-

Surface One to Surface Two

1% z B
95 |. 5% |53 | B | D

| LAM LNGTH| WIDTH Through Wall Dimension ﬂ
c O Minimum Maximum
S S8
. 5 - b Position Position
; g - g 8* g § € In. In.
S o < > 7 o £
z b | © E £ -~ - 5 -
s | 2| 5| 8|3 8 ¢ 9 = a | 1 2 § 1| 2
S <121 @12 | O I'ewleew[ 1 [ 2 | © [ow|cow cw | ccw Remarks
00 | 95 | / | 2 |/g6 | 979)236d ~ | - |45 450 Y50 |.578 e
20 |5 | / | 2 |75 |.sis |8 — | — | 700];
a0 (#S |/ | 2 |75 .55 | 9.%0] — | - |.700]|. 550
v/ |5 | 2 | / |f50 |.550] ¥ 350 ¥ INfct st Yo 3éo°
Wmecors fw [eve/ mida
| L SoX Anp/Tode - Eoo mepre ;.
No Reportable Indications [:] Reportable Indications D Non Relevant Indications @/ I
Reviewad by: /@ Lo\%ﬂ] Date: }//E;/ 5 Page /) of % NDE Request No. ,(//#
Angle Ind No 0 Deg/0-19 45 Deg 200399 60 0RG/400 599  Other/600-799 A0000926
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[ Nuclear | Limited Scan Report
| Data Sheet No.. £ OO 'Td
NDE

|

Dato:/‘«c/.?/ﬂf?,] Component: S/ %Ay /ine Sle. rud fo e 0°

No 1 ‘/ 1 ! Cw
Surtace Beam Direction ——
Limited Scan o Surface 2 Beam Direction 2 | &1 CCw

o risd v ’
© ___inches from Reference Point to _&_ inches €0 70 /.5 cew.
inches from Weld Centerline.

From Reference Point.

For Angles: 0° aso| &t 60° Other

Due to: ch/Ml(. //‘/ @/J{’UJ o; /f/lZZ/f

iz
Examiner /P%“ 1D #» /f/f : Level ZZ Date %/4’ <
No 1 Ccw
Surface 8eam Direction
Limited Scan Surface 2 Beam Direction 2 cCw

Inches from Reference Point to inches
From Reference Point. - inches from Weld Centerline.

For Angles: Qe 45° 60° Other ____

Due to:

Examiner

No 1 1 cw
Surface Beam Direction

Limited Scan Surface 2 B8eam Direction 2 CCw

Degrees, Inches from Weld Centerline.

For Angles: 0¢° 45° 60° Other

Due to:

Examiner

No 1 1 Cw
Surface Beam Direction

Surface 2

Beam Direction 2 cCw

Limited Scan

Degrees, Inches from Weld Centerline.

For Angles: 0o 45° 60° Other

Due to

Examiner

Reviewed by

1}
| Level

| Date

| Page _3 OT

81 AQO0Q0930



NDE Ultrasonic Data Sheet 000069

Site: ‘f’”ﬁ_"__/ Inspection ID: ///¢ Component: §4%23 //,q |

rDescnpuon' C/Bow [ ) ?ﬂ of/&u} % Cal. BlockAme{o;p;l

1.0 /57, fﬂlm‘( -5'4’["" cuad onceduvo:,rf'_,o[ ‘;’, Material: % Thickness: j// In. | Test Surface: ), 2

No. Positions: -/ Distance: ,l//,f In. | Drawing: % Cal. Sheet H@0 /X Z | Cal. Sheet: 000 /[9’ Cal. Sheet: /

Beam Direction Long &~ Shear |Limited Exam [] No Mes Angle: 4/_( o Angle: K ° Angle: /

Exammer:W m D#: /p473 L:V_Q_IE Time Start:  /2' 07 Hr.| Time Start: /‘iéjm. Time St / Hr.

L_Examme'r.*";j 5 - Y7 Zaice |1D#: /4'37:.{ Level: 7T |[Time Stop: /2'/3 Hr.|Time Stop: /3, y4 Hr.| Time Sz;[

Notes: 7 Part Temp: O°F |[Part Temp: _&£7 O°F | Part Tln%
Dato:m[ﬂlﬂz, Datazwdi‘//ﬁz_ Dn[ // /

0° Information Only
Weld Height Weld Width 300 _

.
>

Surface One to Surface Two
Haz & Weld Haz BM

BM
(J25 | . ¥F0 |, F00 | . 570 |, 4%

LAM LNGTH | WIDTH Through Wall Dimension
- Q Minimum Maximum
s | &
2 I o 3 s Position Position
: a - 5 £ s - E In. In.
o o < > ] o
B k| ] £ € X = £ £
: =] b = -1 a 2 a w a 1 2 a 1 2
el || &= a a a Remark
£ | cw lcew| 1 | 2 cw | ccw cw | ccw omarks
°
#i‘o < / (To gbo o Y 40 /ﬂaﬂiﬁd’f Jgo
No Reportable Indications D Reportable indicatiot}s D Non Relevant Indications B/'
Reviewad by: /é% é:/" L%/‘” Date: i/ﬁ/ W o Page /of 3 NDE Request No. /f/ﬂ
Angle Ind v 0D0eg/0 199 © 450e9200399 60 Deg400-599  Ornef 600799 ACGOON S
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m Nuclear Limited Scan Report
Data Sheet No.. 0000 6 20
NDE Date sy pecd 7 /Py | Component \Sff‘[//;a-c_ ffow 7o S/fow

No 1| ot 1| T CW l "
Surface Beam Direction LJ
- o ot
Limited Scan Surface 2 Beam Direction 2 CCw
Q T Cw
2 __ inches from Reference Point to __/ & €esnches
From Reference Point ——ew Inches from Weld Centerline

For Angles: 0° as5°| oA 60 ° Other

Examiner /)70‘&‘_';/’;‘7”[ e 110 # / rj} | Level 77 | Date \%%L

No 1 ] cw
Surface B8eam Direction

Limited Scan Surtace 2 Beam Direction 2 CCw

Inches from Reference Poaint to inches
From Referen~a Point. __________ inches from Weld Centerline

For Angles Q° a5° 60° Other
S—]

Due to

1 | |

Examiner | 1D = | Level Date
No 1 1 l cw
Surface Beam Direction s
Limited Scan Surface 2 Beam Direction 2 CcCw

Degrees, Inches from Weld Centerline

For Angles Qo 45° 60° Other

Due to

Examiner | 1D = Level | Date

No 1 1 Ccw
Surtface Beam Direction

Limited Scan Surface 2 Beam Direction 2 CcCw

Degrees Inches from Weld Centerline

For Angles Q¢ 45° 60"! ] other

Examiner

Reviewed by

8 AQOOQQ910
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Y 04 # inter-Office Wsmorandum

May 18, 1982 = ﬂ I
Nondestructive Examination of EE’" uc ear

the Pressurizer: 4'" Nezzle
(Spray) and 10" Nozzle (Surge) 6111-82-2478 Page 1 of 2.
Lines.

Locativn TMINS Trailers #256/258
N. C. Kazanas
Director-Quality Assurance

Xs General :
This report covers radiographic examination of the 4" Spray
Nozzle. The 10" Surge Nozzle was not shat for the following
reasons: 1) Configuration/excessive wall thickness, 2) No
tack welds to use as reference and 3) original radiographs
did not show the thermal sleeve. No reference available for
comparison.

I1. Scope: (4" Spray Nozzle)
Radiographic examination to determine:

a. Location of thermal sleeve as compaired wich origlaal
film taken during construction.

b. Presence of four (4) tack weld beads.
¢. Location and condition of the tacks.
d. Evidence of possibl: clearance between 0.D. of thermal

sleeve and 1.D. of safe end.

III. Reference Data:

B & W Drawing {1.29286 Rev. 5.

ANSI B3l1.7

RT Procedure XR-1-NP

PIR #WE/43128/82

NES Radiographic Report, dated 3/31/82, Vald Nurbe:z
(I.D.) RC-54

A0000648



6111-82-2078 (continued)
Page 2 of 2.
Nondestructive Examination of the

Pressurizer: 4" Nozzle (Spray) and
10" Nozzle (Surge) Lines.

IV. Evaluation:

II-a. A comparison was made between the original film and
the film taken on 3/31/82. There appears to be no
change of position and/or physical condition of the
thermal sleeve. '

II-b-c. The four (4) tack welds were apparent and there does not
appear to be evidence of wear and/or change of position
between the weld(s) and thermal sleeve end.

I1I-d. Evaluation cf the radiographs did not reveal any gaps/
clearance between the 0.D. of the thermal sleeve and
I.D. of the safe end.

Radiographic examination has not provided any evidence of move-

ment of the thermal sleeve and shows no wearing away of the

welds or sleeve. Evaluation of all five (5) radiographs was
completed with acceptable results.
JET/ejg

attachments (2)

PIR #WE/43128/82 Supérvisor
Radiographic Report, dated
3/31/82 for item #RC-54

CcC:

B. E. Ballard, Sr. w/o attach.

C. D. Cowfer w/o attach.
J. J. Colitz w/o attach.
R. F. Fenti w/o attach.
F. Faust (B&W) w/o attach.
QC file w/attachment
CARIRS w/attachment
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NUCLEAR ENERGY BERVICES PTR WE-¥5128/72
SHELTIZR ROCK ROAD
' DANBUFIY, CONNECTICUT 06810 FIGURE 4
l R.C P V1254
SERIAL NOJ ;
o | e | e | ace | mes | T REMARKS RADIOGRABH ¢ NERORT NO.
' Ll sYA&G0 -/ JE PN éﬂa
- .; Address
o > 4 i
l -—‘gj - . Job Location T s L,
. 2 A4 - Customer’s .0 No.
: item Description é 3C'A /20
. | = 100% Insp — Soot Insp.
t e Weider Stamp A
i I WORK SUMMARY
I r :;V\Ounf item Description
: [ Teral Hours | ~AM 8 AMO .
: i - N oM. T P L e
_% | __' Trave! Hours Lunch Standby .
. +-- - Ft., Plate Weld n. thi. @ e
: ——— EaPipeweld______ .. n da L T
} JL "Q Films, ; i x _Q/ Tvp((d C/" @___
;I | . lr, Filme x Type e__
/ﬂ1!§l 2d/0 ? /o L& L2y ? o —r __Esposures @
] ______._C,Q’:.‘..Zz redl 4J d_m‘__é‘w ,‘4;4. -
g. ril7 el olaTe rimiine “Tié 7 WL I
: or  Herina SHrece . Tack | TECHNIQUE DATA
AjeALf’J_}__é 17 J 74_,&{_4 nf:_: 2 TT , | inspect on Soecitication
Ta ZW‘ Az C/L—éép‘r—( & Acceptance Stands d /JIS/ 33/ 7
Mo/ Zi7nle A Jtl -“Z‘_(_‘a_,_.____’.‘ > RT Procedure No. X[ / 'V;
28 wWoled| ey O sinr sculs 7| Shooting Sketen (RSSS)___ 7 e
iz oy sical S%rcla's-n L7477 erective Focal Sogt 2 ~v_ .
1 - ¥ T‘as’? to Object ?, :7‘7.;:/ :Hyfi.
- Material Thickness .Tw Materal
]| Geometric Unshatonass (Uq)i 2 P s
i No. of Film per Cauﬂ!s _&,;Pmctruﬂﬂm S

View: Si . Superim,
N WS —e

——e4 Pb Screens Front Center Back

L . Masking or R'ockmgg‘adﬁ %ﬂ-ﬁr’—-

£ xposure Time e Dev. Time .- .
Type Source Curies

DEFECT CODE

P — Pourosity S - Slag Inclusions TI — Tungsten inch
C — Crack 8T — Burn Through CV - Root Concawit
IF - Incompiete Fusion DT — Orop Through CX ~ Root Convex:
SL ~ Siag Lines UC = Undercut OX - Oxidanon

e s/l Tecksens b £ 4

LEVEL
TECHNICIAN

r - [> LEVEL -
Qszmcum - ;’ }L‘ y” —

LEVEL

3.
TECHNICIAN/ INTERPRETER

|




' Page‘l of I QUALITY ASSURANCE MODIFICATIONS/OPERATIONS
. :

QUALITY CONTROL PLANT INSPECTION REPORT

.Unit No. I Inspector P?VL/C/ J_E.Eki!"/ PIR Nolk -Y3/28/Fr |

Inspection Description sz‘@r'-‘i"‘,“ ot L. SusTerm H "5SS Poe a7 7o g2
. ./ pf‘mLszr

Method: Visual: M Direct Measurement: ‘Document Review: Other: | X
References: ' R7
Title Rev, Date Verified '
' XE.- /- n/ ' / l-30-9¢

Vendor/Item Item/Characteristic/ Accept/ Inspection c ¢
Identification Activity To Be Reject Results/ Sat [Unsat| Not

(as appropriate) Inspected Criteria | Readings Applic.

[ A AT weld _ élg_gu' Ky
See Comergn”s LlY0 See CormmenT]

MO-108-1 (Rev. 0)
T™MI-201 6-80




Page 2 of T QUALITY CONTROL PLANT INSPECTION REPORT PIR NoW£ «?/38/74
| Vendor/Iten Ite=/Characteristic/ Accept/ Inspection |
Identification Activity To Be Reject Results/ Fn: Unsat | Net
(as appropriare) Inspected Criteria Readings Applic |
Measuring and Test Equipment Used
Identification of Equipment Serial Calibratien
No. Date Due
A7
77
|
)
MNCR Issued: Yes | l No | X QDR Issued: Yes [:::] ¥o |x |
MNCR QDR No. Date Reason for Issue Hold/Condict.
Release
Tag Nos.
| Issued
|
|
7 '
|
| |

Inspected By:

@

Revieved and Approved By:

Date: <4 2/-72-

Date: '{'Im

Distribution E ><3
«( )
(V)
Others: ( X°)
« )
« )
« )

Manager Admin, and Services UnitE!E(Orig.)

QA Mod/Ops Manager
QC Manager
File

M. H.gole

MO-108-2 (Rev. 0)



TEST
3C



TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 3C

Inspected Item: Pressurizer Surge Line Nozzle Safe End

Type of Inspection: R.T.

Inspection and Test Plan: This inspection includes the safe end made of

AS 336 CL F8M material and the connecting welds to the SA 182 TP 316
surge pipe and Inconel 600 buttering.

C—Z;M o'f— du_&td \)u-b.t th?["?uyaf{-dn
c/ ﬂ/c/(/:}zss M /4%0»17», wa o/

M/uw,wf au a,uafﬂfa,é/e

l. Is the work scope in agreement with the B&W Engineering
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

3. Does the results of the examination agree with the acceptance
criteria called cut in the inspection/test procedure?

4., Does the quantity of items inspected agree with the minimum
requirements called out in the procedure? (Accessible
quantity inspected Minimum required -

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon the results of this examination, were there any
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not
been (reported) processe’ for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

7. B&W EIR No. _ /) 32392 — ©0O

8. Task #7 Procedure No.

Reviewer's Signature W - QC



room T DY AN
TEST COMPLETION

Inspection/Test:
E’r?"‘)\\:r.f'"r

Tman - i1 ~ .

Inspection:

Inspection and Test Plan: This inspection includes th end made of

A 4 . F A w . 7 | S . ' 3 < -
AS 336 CL F8M material and the connecting wel t A 182 TP 316

|

surge pipe and Inconel 600 buttering.

[s the work scope in agreement with the B&W Engineering
T

Information Record?

1

Was therc an approved inspection/test procedure used for
his examination?

Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

Does the quantity of items inspected agree with the minimum
requirements called out in the procedure? (Accessible
quantity inspected / Minimum required J )

1

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation

must be attached.

Based upon the results of this examination, were there any V//

repairs made to the item(s) being inspected, or recommen-

e
jations for repairs or replacements?

Does there exist any unresolved discrepancies that have not ~£i,
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, : i n description must
be attached.

BSW EIR No. J/A~//32372-200

Task #7 Procedure No. _/Z’f;-f- o0 f’

Reviewer's Signature /)O/Jﬂm -




Test Completion Review Sheet Comments, Task #7, Test: 3C
Surge Line Nozzle Safe End.

Item #1.

Iteq #2.

B&W's required work scope (area of examination) as stated on
B&W EIR 51-1132392-00 was not capable of completely being
examined. The area limited to examination was the C/S portion
of the nozzle. This area for 360° was inaccessible because

a main restraint was attached directly in this area, and removal
would have caused numerous hardships. A limited scan report

was issued.

The quantity of this item was reduced due to the attached
restraint as mentioned above. All other areas were examined.
A best effort scan was performed on the nozzle's C/S portion.
Refer to Attachmentc #1.

5 Zesvrnn

Rodney fumer
NDE Sgécialist
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NDE Ultrasonic Data Sheet 000065
Ene —”’f/m—; / Inspection ID: //¢ Component: Juf"c //pf_
Oescription: ol . “af o /Ko i) 0)*&/(’ Cal. Block gef ed- ooed
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TEST COMPLETION REVIEW SHEFT et

T S
o NAY 2 11582

Inspected Item: Reactor Vessel Inner O-Ring &P “_ SYSTEM \'AB

Task #7 Inspection/Test: 5

Type of Inspection: Destructive Examination

Inspection and Test Plan: The RV O-Ring is made of Tnconel 718, It has
been highly stressed due to the pre-load induced 'v the closure “end,
This examination offers a confirmatory check on the crac’ine or la¢ ~<

cracking in a highly stressed area plus a check for contaminant concer
tration,

YES NO

1. 1Is the work scope in agreement with the B&W
Engineering Information Record? X

2. Was there an approved inspection/test procedure

used for this examination? fba/ EZNF ot/ F
.fc// P = Tk . wyy

Does the results of the examination agree with the
acceptance criteria called out in the inspecticn/
test procedure? X

4, Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected Minimum re-

quired i) 4

Note: If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

5. Based upon the results of this examination, were

there any repairs made to the item(s) being in-

spected, or recommendations for repairs or re-

placements? x

6. Does there exist any unresolved discrepancies that
have not been (reported) processed for future
resolution?

o

Note: If any of the answers to (5) and (6) are yes,
a written description must be attached.

7. B&W EIR No. I/ — A/ 2P~/

8. Task #7 Procedure No. /P72 — OZ77. - -
AZﬁé"annaunquZ:;nzgydr;279L2r = F¥ Aleaol & 2;; s

F:Wu?/m =~ 2 Zé 7
Reviewer's Signature A

HE N I S N I T EE S O R AT BN T S B B e e
W
-




TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test:

Inspected Item: CRDM Closure Insert

Type of Inspection: Destructive Examination

Inspection and Test Plan: This insert is made of SA 182CRF

as-ordered" condition. The purpose of this examination was

point for general attack to annealed F 304.

Is the work scope iu agreement with the B&W
Engineering Information Record?

Was there an approved 1nspcct§on/test procedure
us~d for this examination? S« £ 74,

Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accesaible quantity inspected Minimum re-
quired )

If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-

spected, or recommendations for repairs or re-
placements?

Does there exist any unresolved discrepancies that

have not been (reported) processed for future
resolution?

If any of the answers to (5) and (6) are yes,
a written description must be attached.

B&W EIR No. \S/ — /AFA2 S FS5~2 /

Task #7 Procedure No.

Reviewer's Signature MQ




TEST COMPLETION REVIEW

Task #7 Inspection/Test:

Inspected Item:

Type of Inspection: Destructive Examination

Inspection and Test Plan: Was examined in detail for evidence of sulfur assisted

intergranular corrosion crackiag. The retainer assembly includes a spring made of
Inconel X-750 and high stress areas of SS-304 load arm.

Is the work scope in agreement with the B&W
Engineering Information Record?

Was there an approved inspection/test procedure

ussd for this examination? AcﬂV4t/<jT;?;ﬂ"

Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accesasible quantity inspected — Mnimum re-
quired )

If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-

spected, or recommendations for repairs or re-
placements?

Does there exist any unresolved discrepancies that

hav: not been (reported) processed for future
resolution?

If any of the answers to (5) and (6) are yes,
a written description must be attached.

B&W EIR No. T/ =~ A2 AT~ 20

Task #7 Procedure No.

Reviewer's Sigutureﬁ- /%%J
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Inter-Office Memorandum

1S1/10E k82017 Nuclear

Removal, Ultrasonically Locating Weld

and Sectioning of lnner O-Ring (Task #7

Test 5)

N. C. Kazanas Location Parsippany

A maintenance crew of four (4) men entered the head stand on
April 13, 1982 and before cutting was started each sector was marked
to its proper coordinates. The inner O-Ring was cut at clips 1, 4,
7, and 10. At this time water from the inside of the Ring was attempted
to be collected. The O-Ring contained no water therefore, this was
unable to be performed. The four (4) Sections were laid out and prepped
for UT inspection. UT inspection was performed and revealed two welds.
These welds were cut at a distance of 6" on both sides of the weld and
labled #1 and #2. They were bagged in a lay flat, tagged for B & W
L.R.C., and placed in the B & W shipping box.

Sample #1 came from Quad 'X' to 'Y' axis, sample #2 came from 'Y' to
'2Z' axis. Both samples were visually examined on the I.D. to verify the
samples contained a weld. Two (2) other 12" samples were labled #3 and
#4, bagged for B & W, and placed in their shipping box. Sample #3 was
taken from Quad 'Z' to 'W' axis and sample #4 was taken from Quad 'W'
to 'X' axis. Two additional samples were cut, these were for GPUN's use
and were bagged in a lay flat.

GPUN samples were removed in accordance with procedure 1504~9 and were
delivered to the Decon Room (R. Campbell). One (1) sample was from "W'
to 'Y' axis and the other from 'Y' to 'Z' axis (as depicted in procedure).
The only exception to the procedure is two weld samples (#1 and #2) which
were included instead of only one weld sample. This completes the in-
volvement required on my part.

Materials Technology

RT:ef

cc: C. Cowfer
J. Potter
G. Rhedrick
R. Toole
M. Zeise
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Inter-Oifice NMiemorandum

MY ¢ '™

ot - [ Nuclear

ubject Bend Testing Strips from T™I-1 R.V.
Head O-ring

- a e .
o
®

o

J. J. POTTER Location Reading

Introduction

On April 23, 1982, the writer visited TMI-1 Nuclear Station for the
following purposes:

(1) Oversee the sectioning of two reactor vessel head O-ring
pleces into longitudinal strips and the bend testing of
these strips in accordance with the attached memo (MTI.1077).

(2) Examine the tensioned surface of the bYend specimens for trans-
verse cracks.

Testing

Two O-ring pieces, marked W-X axis and Y-Z axis, were each split longi-
tudinally into four sections. Subsequently, bend testing was performed on
these strips. Specifically, three of the four strips from each O-ring piece,
numbered 1, 2 and 3, were bent around a 1" diameter rod so as to place the I.D.
surface in tension. The remaining strip from each O-ring piece, numbered 4,
was bent putting the 0.D. surface in tension.

Post test examination consisted of inspecting the entire tensioned surface
of each strip under the stereo microscope at magnifications up to 70X.

Observations

1. The 0.D. surface of each O-ring strip was shiny while the I.D.
surface was discolored and had a black appearance.

2. No cracking was observed on the tensioned surface of any strip.

FoA 2Ll

R. L. MILLER

RLM;brk

cc: C., D. Cowfer
F. S, Giaccbbe
R. R. Harper
N. C. Kazanas
H.- L. Wilson
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Inter-Office ilemorandum

e oo @ Huclear

Subject Examination of ™I #1 R.V. Head O-Ring

To J. POTTER Location  peading

The examination of the Inconel 718 O-ring from the reactor vessel head
to shell flange shall be conducted in the following manner.

1.

S.

If fluid is contained within the central annulus of the O-ring plans
need to be formulated to collect this fluid for future analysis.

Mr. Jim Tangen should be contacted regarding sample containers, sample
size and analytical laboratory.

The analysis of the fluid should include the following:

PH B
Conductivity Na
S Li
Cl
F

Once the water sample is collected, a three (3) inch section of

O-ring shall be removed from two (2) locations 180 degrees from
each other.

Note: Record the locations from which the samples were removed with
reference to the R.V.

These two sections shall each be split into four (4) longitudinal
strips as shown.

\
25
- & Cut
b 1
L Sl R.V. flange face
. 4 ' 2
7 3\
\
”
' \\‘Cut

The quadrants shall be numbered 1 to 4 as shown.

All longitudinal strips except one (1) shall be completely bent

around a 1.00" diameter rod putting the I.D. surface in tension. The
remaining section shall be bent putting the 0.D. surface in tension (a
number 2 or 4 section shall be used for this).

Note: When bending the sample, the longitudinal axis of the sample
shall be transverse to the longitudinal axis of the rod.

AQOOCB48



J. POTTER -2~ March 29, 1982

6. After the sections are bent, they shall be examined on-site using a
stereo microscope. This examination to be performed by GPUN Materials
Technology. A clean area shall be prepared in the hot machine shop

or hot instrument shop for this examination. A 2' X 3' area is
sufficient.

7. A report shall be prepared describing the visual examination.

8. 1If defects are discovered which require further investigation,

preparation shall be made to ship the samples to B&W Lynchburg Research
Center.

Please give me a call if you have any questions. As we discussed, you
are writing the site procedure to accomplish this work.

. Scott Giacobbe
allure Analysis Task Force

FSG/ds

J. Colitz
L. Long
C. Kazanas
G. Slear

cc:

LLO Zw oG




BT inter-Office Memorandum
MY 24 oy

[17] Nuclear

Subject Visit to B&W Lynchburg Research Center
(LRC) on May 6, 1982 (GP.0128)

m Localion peading

On the subject date, the writer visited B&W LRC and met with Messrs. Baker,
McInteer, Garner, Piascik, Behnke, Mathens, Baty and Clevenger. The purpose
of this meeting was to review the status of each of the following metallurgical
examinations:

-
o

(1) Regenerative Neutron Source (RNS) Retainer
(2) CRDM Closure Insert

(3) Reactor Vessel O-ring

(4) Waste Gas System Header Pipe

These examinations, except for item #4, are being conducted ir support of
the ™I-1 Reactor Coolant System (RCS) Review Tests (Task 7) which were estab-
lished to identify any corrosion damage to the RCS internals as a result of
sulfur contamination of the reactor coolant.

Summary

The on-going metallurgical analyses of selected TMI-1 RCS parts have revealed
no evidence of corrosion damage. These parts are representative of RCS materials
of constructicen. During service they were highly stressed and were exposed to
one of the following environmental conditions: continuous immersion or liquid-
vapor interface.

From the current metallurgical results, it can be deduced that the stress
assisted intergranular corrosion mechanism which was responsible for the OTSG
tube failures has not occurred elsewhere in the ™I-1 RCS. Also, it is evident
that the entire RCS is contaminated with sulfur compounds.

Analysis of RNS Retainer 7/—“5 f //

This part is composed of two Type 304ss arms, a Type 304ss can with a Type
308ss closure weld on each end and an Inconel X750 internal spring.

Findings of this metallurgical examination were:

(1) Low magnification microscopy revealed several patches of yellow deposits
on the arms. Also, both black and white crystalline deposits, normally
present on RCS parts, were observed on all surfaces of the retainer.
Constituents cf the yellow deposits were sulfur, silicon, chlorine,
magnesium and potassjium. The black deposits were composed of 1ron,

chromium, nickel and silicon and the white deposits were identified as
boron.

ADDDO648



N. C. KAZANAS -2~ May 17, 1982

(2) Both bend testing and metallography revealed no degradation of
retainer material.

(3) Chemical analysis of wipe samples measured the following chloride and
sulfur levels: 8 ppm Cl1 maximum and 33 ppm S maximum.

(4) Load deflection tests on the Inconel X750 spring and subsequent

comparison of this test data to design base data indicated no noticeable
change in the spring constant.

In summary, this metallurgical examination has shown that there was neither
apparent degradation of the mechanical properties of the spring nor corrosion
damage to any retainer material. Also, it identified that sulfur compounds were

present on the interior and exterior of this part although reduced sulfur species
were confined to the exterior only.

The last item that needs to be completed to finish this examination is

chemical analysis of wipe samples which were taken from the retainer surfaces at
Three Mile Island Station.

Analysis of CRDM Insert 7~S 7P 7

A sketch of this Type 304ss part is shown in Figure 1.
Findings of this metallurgical examination were:

(1) Eddy current examination from the exterior of this part revealed
no indicationms.

(2) Low magnification light microscopy revealed possible intergranular

corrosion on some inner surfaces of the CRDM insert as shown in
Figure 1.

(3) Metallographic examination of the suspect defect at the interior
of the CRDM insert revealed no intergranular attack, suggesting

that the microscopic observation identified in item (2) was probably
oxide cracking.

In short, this metallurgical analysis has revealed no metal deterioration via
intergranular corrosion.

Items that need to be completed to finish this examination are: (1) metallog-
raphy to further substantiate that there was no corrosion damage to the CRDM insert

material (2) Kevex energy dispersive X-ray analysis of deposition and ASTMA-262
Practice A for sensitization.

RV O-ring TrEsT §

Four sections of the RV O-ring were submitted for metallurgical analysis.
A circumferential weld was present at the midpoint of two of the four sections.

The O-ring was made of Inconel 718 and was coated on its exterior with ~2.5 mils
of silver.



N. U. KALANAD 3= may L1/, 1yss

Findings of this metallurgical analysis were:

(1) Radiography has revealed a few rounded indications in one sample.
These indications were confined to one side of the closure weld
but at some distance from the weld. On the same sample there appeared
to be a band of circumferential linear indications on the other side
of the weld but once again at some distance from the weld.

(2) Eddy current testing from the exterior of each sample revealed no
indications.

(3) Scanning Electron Microscopy identified the rounded indications as
small cracks on the exterior of the ring. One of these cracks was
broken open and its fracture surface examined in the SEM. This SEM
examination revealed a dimpled structure which is characteristic of
ductile rupture; however, it was unable to determine if the erack
extended through the silver plating. This microscopic observation
indicates that these cracks were not produced by the stress assisted
intergranular corrosion mechanism which was responsible for the OTSG tube
failure since it is recognized by intergranular fracture.

To date this metallurgical examination has revealed no evidence of inter-
granular corrosion or cracking.

Remaining metallurgical tests include: (1) bend tests and weld bend tests
and (2) metallography and fractography (if necessary) of tested bend specimens.

Analysis of WGS Cracked Pipe

This failed pipe was a four inch long, 2" sch 40 Type 304ss pipe with a

socket weld on each end. It contained a thru wall circumferential crack adjacent to
one socket weld.

This metallurgical examination is in its preliminary stages with receipt
inspection and radiography completed. Radiography has revealed that the thru wall
crack was ~3/16" from the toe of the socket weld. Also, it revealed another
small branched circumferential indication about 1/4 inch from the toe of the

other socket weld.
T

R. L. Miller

RLM/ds
ee: J. J. Colics
C. D. Cowfer
D. K. Croneberger
F. S. Giacobbe
H. D. Hukill
R. L. Long
D. G. Slear
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Form LRC~1139
Researc and Development Division
- LYNCHBURG RESEARCH CENTER
Babcock & Wilcox LYNCHBURG, VIRGINIA
To R. S. PIASCIK, FUEL ENGINEERING. NPGD
From  D. L. BATY, NUCLEAR MATERIALS nmud%’-
Cust File Ne.
t GR /// or Ref: - RDD:83:5490/5491:0!

Subj.  EXAMINATION OF TMI-1 REACTOR VESSEL Dete MAY 25, 1982

O=RING AND CRDM CLOSURE INSERT

Ihbbﬁn“-_o—uoduo-ﬁdd‘ it
SUMMARY

This report outlines the results of the metallurgical examinations performed
on TMI-l reactor vessel O-ring sections (silver plated alloy. 718) and a CRDM
closure insert (type 304 stainless steel). Theme. sections were potentially
exposed to sulphur .ontaminated primary coolant. This examination wvas to
determine whether any intergranular attack had occurred- in these components
a8 a result of this potential exposure.

The examination of both componerts consisted of visual examination, non-
destructive evaluation, surface examination by stereo light microscopy,
scanning electron microscopy (SEM), Kevex energy dispersive .X~ray spectro-
scopy, matallography, and bend testing and examination with SEM.

The results have shown that neither compounent suffered any intergranular
attack although the presence of sulphur was detected. The O-ring contained
some shallow cracks prior to berding and some sections fractured as a result
of bending. However, fracture surface examination revealed all cracking to
be transgranular ductile ruptuge,. The CRDM clasure insert did not contain
any cracks prior to or as a resiult of bend testing.

}
|
|
§

A subsequent report is in prepa:ation-which vili eeatain- eppropriate- figures. — - -= - -
and tablas to document the micrcstruweturs: examination. - .




NOTE
BV makes no varraaty or representation, expressed or implied,

® relative to the accuracy, cowp.eteness, or usefulness
of the information contained in this report;

@ or that the use of any information, spparatus, method,
or process disclosed in this riport may not infringe
privately owned rights.

BV assumcs no liability relative 1o the use of or for damages
rvesulting from the use of

® any information, apparatus, melhod, or process
disclosed in this report;

@ Or any experimental apparatus furnished with
this report.
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1. INTRODICTION

This report contains a summary of the results obtained from the metallurgical
examination of the Three Mile Island Unit-l (TMI-1) reactor vessel O-ring and
a control rod drive mechanism (CRDM) closure insert. These components were
examined to determine if the metal had und :rgone any intergranular attack as
a result of sulphur contamination in the primary coolant. The entire exami-

nation was performed at the Lynchburg Reseirch Center (LRC) of the Babcock &
Wilcox Company. '

1.1 Component Description

1.1.1 O-Ring

The reactor vessel O-ring examined was the inner of two O-rings. Four (4)

approximately 12-inch long sections were s ipped to the LRC. These sections
were identified as follows:

Sample #1: contained circumferential weld; from X to Y quadrant.
Sample #2: contained a circumferentiul weld.

Sample #3: taken from Z to W quadranc:.

Sample #4: taken from end of W to X (uadrant.

As seen from above two specimens contained a circumferential ‘weld.

The inner O-ring is fabricated from alloy 718 tubing which is typically solu-
tion annealed at 1950 * 25°F for 30 minutes maximum and precipitation hardened
at 1350 £ 25°F for 3-6 hours, air cooled. The outer surface of this ring has
been plated with silver. The tube outer diameter prior to plating is 0.500"
tg:gggx with a nowinal wall thickness of 0.050". The silver plate has a thick-

ness of 0.004" to 0.006". The mean diameter of the inner O-ring is 169.750"
REF.

1.1.2 CRDM Closure Insert

A single closure inserc was sent for examination. This component forms a high

elevation primary boundary in the upper pa‘t of the control rod drive mechanism.
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As such, the lower portion of this component comes into contact with the pri-

mary coolant. The component is machined and assembled from type 304 stainless

steel in the annealed condi‘ion.
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2. EXAMINATION PLAN

Based ‘upon the request for examination by 3PU and discussions with NPGD, a
work scope was proposed in Reference 1. This workscope was agreed upon with
some modifications as identified in Refereace 2. The tasks performed on each

component and a brief description of the procedures used is given below.

2.1 O-Ring

The examination of the O-ring consisted of the following tasks.

2.1.1 Receipt Inspection

The four O-ring specimens were visually eximined and photographed at low
magnification to document any unusual appeirance. O-ring outer diameter
measurements were taken at 0° and 90° with dial calipers to document the

ellipticity of the O-ring tube's cross sec:ion.

2.1.2 Nondestructive Examination

The O-ring specimens were examined using twvo eddy current techniques. An
annular differential encircling coil was used with a 400 kHz and 900 kHz mix
to suppress the effects of wobble. The otlher technique used a radial abso-
lute pencil probe with the same frequency mix to suppress the effects of
lift-off. This examination was used to identify surface defects both on
the OD and ID of the O-ring tube.

2:1.3 Radiograghz

Radiographs at three orientations were performed on the four O-ring sections
using a Norelco 150 KV industrial x-ray unit. The following operating para-
meters were used: 140 KV, 12 MA, 48" source to film distance, 3/4" to 3-3/8"

collimator at source. Type M film was used with 45 second exposure time.

2.1.4 Surface Fxamination

Stereo light microscopy and scanning electron microscopy (SEM) were used to

examine the ID and OD surfaces for evidence of any surface cracking and unusual
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deposits. Kevex energy dispersive x-ray Spectroscopy was utilized to examine
these surfaces for the qualitative composition of deposits. Samples 1, 2, and
4 received complete ID and OD examinations. Sample 3 was held in reserve and

was not sectioned for ID examination; howeser, the OD was examined by light
microscopy.

SedsS Metallography

Based upon the examinations above, locations for metallographic examination
were sclected from samples 1, 2, and 4. Sample #3 was not destructively
examined. Sectioning was performed with either a diamond saw, band saw, or
hack saw. No water 6r cutting iﬁbricant 44; used during sectioning. Samples
were mounted in "Epimet" for excellent edg: retention and processed with nor-
mal metallographic specimen preparation procedures. All spec.mens were exam-
ined iritially in the unetched condition on an Olympus metallurgical micro-
scope. Photographg were taken to document both typical and unusual condi-
tions. Examination of all specimens was purformed at magnifications from

50X to 1000X in bright field illumination. A total of ten (10) metallo-
graphic sections were prepared and examined; four (4) were axial sectionms,
six (6) were transverse sections. Two (2) transverse sections and one (1)

axial section were examined after bending.

2.1.6 Bend Testing

Based upon the nondestructive examinations, both axial and circumferential
bend test specimens were selected. The axial bend specimens were approxi-
mately 2-1/2" long x 1/4" wide (circumference). These specimens were bent
over a 1/2" diameter steel rod using a bench vise. Tests were performed
which put either the ID or OD in tension.

The circumferential bends were performed or ~3/8" long half cross section or
"C" specimens. Again tests were performed to put either the ID or OD in ten-
sion. The OD tension tests were performed by flattening the "C" section with
a pair of vise grips. The ID tension specimens were pressed into a flat strip

with a bench vise. A total of six (6) axi:l bends were performed, three (3) in
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ID tension. Nine (9) transverse bend spec lmens were performed; five (5) in
OD tension, four (4) in ID tension.

2.2 CRDM Closure Insert

2.2.1 Receipt Inspection

The CRDM closure insert was visually examined and photographed at low magnifi- -

cation to document unusual or suspicious features.

2.2.2 Nondestructive Examination

Eddy current examination was performed or the outer surface exposed to the
primary coolant. A radial absolute pencil probe was used to scan the entire
surface. A frequency mix of 200 kiHz and 900 kHz was used to reduce the re-
sponse to lift-off.

2.2.3 Surface Examination

Low magnification stereo light microsc&py and low td-ﬁlih.magﬁificafion scan=-

ning electron microscopy was performed on surfaces suspected of containing

defects based on the previous examinations Kevex energy dispersive x-ray .

Spectroscopy was performed to obtain qualirative analysis of deposits on
surfaces in contact with primary coolant.

1 3 Metallograghz

Two (2) metallographic sections were prepared.

These sections were taken
from two different surfaces in contact witl primary coolant. Both were
mounted in "Epimet" to preserve the specimen edges. The samples were pre-
pared using standard metallographic technicues and examined in the unetched
condition. The examination was performed cn an Olympus metallurgical micro-
Scope at magnifications ranging from 50X to 1000X in bright field. Subse-
quently, one specimen was prepared and examined in accordance with Practice

A of ASTM-A262, Detecting Susceptibility to Intergranular Attack in Stainless
Steels.
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2.2.5 Bend Testing

A total of eight bend specimens were prepared from two different surfaces
exposed to primary coolant. The specimens were machined strips removed from
the insert so that the tensile surface had been exposed to the primary coolant.
Specimen dimensions were either 7/8" or 1-./8" long x 1/4" wide x 1/16" thick.
The specimens were bent over a 1/4" diamet:r steel bar using a bench vise.

Due to the curvature of the surfaces being tested the specimens did not have

a flat surface in the tensile bend side. “"he surfaces were either slightly

coavex in the width direction with a radius of 1-1/4" or concave in the width

direction with a radius of 7/8".

During all handling and sectioning che specimens from both components were
kept from any liquid contamination and handled with latex gloves and poly-
ethylene bags. The O-ring specimens had a.ready been marked on the OD sur-

face with a black ink marker.
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3. RESILTS

3.1 O-Ring Examination

3.1.1 Receipt Insrection

All four (4) O-ring sections had a light silver appearance except for bronze
colored stains associated with the seating flats on the top, bottom, and out-
er diameter of the O-ring. The inside diaseter of the O-ring was free of
«hese stains. Associated with the brcnze stain were grayish-black stains
covering a much smaller area and located at the interface of the smeared

flat seat and undisturbed surface. These jronze and grayish-black stains
were usually elongated in the tube axis direction. At high magnification

these stains could be seen to be cracked and- flaking off in certain areas.

Visual examination of these stained areas vith the Nikon stereo light micro-
scope indicated that some axially aligned cracks may be prese.c in these
stained areas particularly near the interface between "‘the flat seating and
the smooth surface.

Dimensions taken at the major and minor axis of the now approximately ellip-
tical cross section showed dimersions ranging from 0.501" to 0.504" at the
major axis to 0.424" to 0.431" on the minor axis.

3.1.2 Eddy Current ’'xamination

No defect indications were found on the ID or OD of any of the four samples.

3.1.3 Radiographic Examination

No indication of cracking was found in any of the four (4) samples. Some
broad circumferential bands were observed ¢n all four samples; however, the
location of these bands varied between oricntations on the same sample and
the band was missing altogether in some orieatations. This is believed to
be an artifact and had no bearing on tube integrity. Subsequent examina-
tions in these areas revealed nothing whicl would correlate with these

marks. A porosity-like structure was seen on all four sections at specific
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locations and orientations. No pattern appeared to be present and this pat-
tern was not related to the welds. Roughness in the silver plate layer may
account for this effect or it is an artifa:t.

3.1.4 Surface Examination Results

Samples 1, 2, and 4 were each sectioned axially yielding two 12" half sec-
tions. Each half section was cut into thrze (3) approximately 3-inch
sections yielding six (6) specimens per saaple or 18 specimens in all. The
results of visual, low magnification light microscopy, SEM, and Kevex indi-
cated that some shallow cracking was preseat on both the ID and OD of some
specimens, but not all specimens, and that sulphur was present on the OD of
the O-ring and possibly on the ID in some locations. The ID cracking was
contained in regions under the top and bottom seating flat of the O-ring.
This is an area which is put in tension by bending during loading. Simi-
larly, the OD cracking was found adjacent :o the cuter diameter seating_

flat, also an area put in tension from bending during loading. .. ... — —- oo ..—

Other than S and the major elements in alloy 718, Ti, Zr, Al, Si and Cl were
occasionally observed in random ID deposit:. The Ti and Zr seemed particu-
larly noticeable in deposits near the weld in sample.2. Typically the OD
contained only Ag with a minor amount of S{. The bronze and grayish-black
areas observed frequently are areas rich in Fe, Cr, and Ni. In the grayish-
black deposits, Fe is the major component w7ith some Cr and even smaller
amounts of Ni; in the bronze areas Fe, Cr, and Ni are found in approximately
equal amounts but much lower quantity. S was occasionally found associated
with these deposits. Other elements occasionally fouad on the OD in adherent

deposits were minor amounts of Ti and Cl.
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3.1.5 Metallographic Examination

A total of ten (10) metallographic specimens were examined. These sections
came from samples 1, 2, and 4. Six (6) of these were transverse sections,
two (2) of which were examined after bending. One axial specimen which had
broken into two pieces was examined after hending. The examination results
indicated that any cracking which had been observed in the surface exams

was extremely shallow and, in some cases, :ould not be detected in the metal-
lographic sections. The deepest OD cracking observed was found after bending
and it was 0.001" deep, entirely wit. ‘n the silver plate. One transverse
specimen contained a region of observable [D cracking with the largest being
0.0016" deep. Etching in this structure revealed the crack to probably be
transgranular. Three (3) of the axial sec:ions examined contained welds and
other than ohe which broke during bending, no evidence of cracking was observed
in the weld zones. The specimen which brolke had been examined on the SEM for

fracture mode and is discussed -in-the-next section.

3.1.6 Bend Testing

Of the 16 bend specimens tested and examined, ten (10) contained evidence of
cracking on either the ID or OD. Cracking ranged from shallow surface crack-
ing to through-wall fracture. In all cases, however, the fracture features
contained cusps and voids, or shear parabolas, all indicative of a ductile
rupture mechanism. There were no indications of any intergranular cracking.
This was true near the surface in tension, where such cracks might act as
initiation sites for further propagation by ductile means, as well as deecper

into the fracture where active crack propagation was occurring.

3.2 CRDM Closure Insert Examination

3.2.1 Receipt Inspection

Visual examination indicated the prevcuce of a grayish-black film on the
inside surface which had been in contact with primary coolant. The outer
surfaces which were also in contact with P1imary coolant did not contain

this film. In general, the part appcared :n very good condition except



BABCOCK & WILCOX _RDD:83:5490 '5491:01 . PACLE 10

for the film. Small amounts of a white crystal were observed in the vent hole
and these are believed to be boric acid crystals.

3.2.2 Nondestructive Examination

Results from the eddy current pencil probe examination of the outer surfaces
in contact with the primary coolant showed no indication of cracking. Eddy
current examination on the inside surfaces was delayed and eventually not
performed due to the need to confirm whether intergranular attack was occur-

ring by examination on the SEM and subsequint metallography.

3.2.3 Surface Examination

Exanination of the inside surface film with stereo light microscopy revealed
a pattern which resembled 1ntergtanular at:ack. The closure insert was sec-
tioned dry using a band saw and milling machine to gain access to this sur-
face for examination.on the SEM. .SEM exam.nation revealed that the suspected
intergranular attack was basically a film vhich had formed on the surface in
a pattern resembling a grain boundary network. This network was clearly
raised and could be readily smeared. Keve:: energy dispersive x-ray spectro-
scopy revealed a large amount of Si to be present in the film with some S

present also.

3.2.4 Metallographic Examination

Two (2) metallographic sections were prepaed to examine the inside and out~-
side surfaces. No evidence of intergranulir attack or cracking of any kind
was found in and away from areas containing the surface film. One section
was further examined for susceptibility to intergranular attack and was

found to have an acceptable microstruzture.

3.2.5 Bend Testing

Eight (8) bend specimens were prepared fron both inside and outside surfaces
at 90° intervals around the insert. All bends were made without any obvious
cracking. Further examination of the maximum tensile strain areas on the SEM

showed no signs of cracking.



BABCOCK & WII.COX RLUND:83:5490/5491:01 . PACE 11

4. CONCLUSIONS

Although the presence of S was detected on both the reactor vessel O-ring and
CRDM closure insert, no intergranular attack was found. Cracking which was
found on the O-ring surfaces before and after bending was ductile rupture and
not intergranular. The closure insert contained no evidence of cracking

before or after bend testing.
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test:

Inspected Item: RNS Retainer

Type of Inspection: Destructive Examination
Inspection and Test Plan: The retainer assembly

of X-750 material which is under load in the cold
includes 304 SS material which is welded and is und

a spring made

Is the work scope in agreement with the B&W
Engineering Information Record?

Was there an approved inspection/test procedure
used for this examination?

Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected [ Minimum re-
quired Y

If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-
placements?

Does there exist any unresolved discrepancies that
have not been (reported) processed for future
resolution?

If any of the answers to (5) and (6) are ves,
a written description must be attached.

B&W EIR No. < ! —

Task #7 Procedure !

Reviewer 's Signature




0TSG Task 7 Inspection Area #11
Title: RNS Retainer Exam
Type of Inspection: Remote Visual/Local Visual/Met Lab

Equipment Used: Westinghouse 1250 w/St. Lens
Procedure:

Final Report Prep: G. R. Bond/E. D. Shoua - Visual Exam
B&W LRC - Met Lab Exam

This inspection was performed in accordance with B&W EIR 51-1132403-00 and
GPU Nuclear Fuels Memo NF-2620. The following individuals were directly
involved with the examination on-site.

E. D. Shoua - GPU Nuclear Fuels
J. R. Stair - Nuclear Engineer, TMI-1

Both retainers were examined using remote video and were found to be free
of any discernable defects. The retainer in core location "P-4" (RNS
Retainer L106) was selected due to its slightly darker shading. A hands

on examination was done and revealed no material degradation. Wipe samples
were taken as requosted and the entire retainer sent to LRC for Met Lab
exam,

#4




NF 2628 - Inter-Office Memorandum
. File: 701.2/4003.2

Date April 27, 1982 Nucléaf

Subject TASK 7 PRIMARY SYSTEM REVIEW:
SUBTASK 11 RNS RETAINER INSPECTION

N. C. KAZANAS Location Three Mile Island
DIRECTOR, QUALITY ASSURANCE

—
o

Reference: 1. J. D. McCarthy to N. C. Kazanas, "TMI-1 Task 7
Fuel Inspection Plan" dated April 16, 1982
Memo No. NF 2620

2. B&VW Engineering Information Record #51-1132401-00
"TMI-1 RNS Retainer Examination", dated March 25, 1982

In accordance with the above two references, the two retainers in the
core were examined by means of a video camera. The first retainer had a
shiny appearance while the second retainer exhibited a uniform light brown
discoloration over its entire surface. The video closeup of both retainers
revealed no visible degradation i.e. no visible corrosion cracks at welds,
load arms or inconnel X-750 springs. Imn addition no visible signs of crud
buildup was evident in either retainers and neither load arms were displaced
from their noraal unloaded position.

It was therefore decided to pullout the discolared retainer from core
locatior P-4 (Retainer No. R0O0006) for hands-on examination. As soon as it
wvas removed from the water, the H.P. took a wipe sample from the outer surface
of the can housing of the retainer, and a wet soak wipe sample of the coolant
water,

The RNS retainer exhibited about 25 mR/hr activity and consequently was
brought up for hands on examination. !

The hands on examination which consisted of a visual of the welds and
spring showed no visible sign of material degradation; in addition, the load
arm was depressed one/two inches four consecutive times with no sign of
damage or permanent set to the spring.

AQOOOB48



N. C. KAZANAS -2- April 27, 1982

Poloroid photographs were taken of the inspected retainer to document
the condition of the welds, the spring and the load arms.

Subsequently, the inspected RNS retainer and the
shipment to B&W LRC as per Reference 2.
RNS in location P-4,

wipes were packaged for
A new retainer was installed on the

I gm'f%

E. David Shoua
Nuclear Analysis & Fuels

EDS/dss

cc: G. R. Bond, Nuclear Analysis & Fuels Director
J. J. Colitz, Plant Engineering Director, TMI~1
R. W. Keaten, Director, Systems Engineering
J. D. Luoma, Manager, TMI Fuels Projects
Js D,

McCarthy, Fuels Project Engineer
QA Engineer III Mechanical
- R. Stair, Engineer II Nuclear, TMI-1
D. G. Slear, TMI-1 Project Engineering Manager
W. S, Wilkerson, Lead Nuclear Engineer, T™MI-1
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W. A. MCINTEER .
From G. M. BAIN éwﬂmum MATERIALS TECHNOLOGY, LRC
tf

File Ne.
GPUN or Ref. RDD:83:5489:01

-

) Date
TMI-1 RECOVERY =~ RNS RETAINER EXAMINATION MAY 20, 1982

[T&Wh"no“u‘mm-ly.

SUMMARY

As part of the TMI-1 recovery

effort, a RNS retainer was examined at the LRC Hot
Cell Facility.

Although it was unirradiated, the retainer had been installed

in-core since the EOC-4 outage in late 1973. Detailed testing of the retainer
and its component parts included:

* visual examinations
spring load-deflection and full-coupression tests
sodium azide spot tests

liquid penetrant checks

metallography and SEM examinations

chemical analysis of surface wipe samples

While sulfur compounds were found on the external retainer surfaces, there was

no evidence of mechanical property degradation or sulfur assisted intergranular
attack.

: 3
l bend tests




B&W makes no warranty or representaticn, expressed or implied:

« with respect to the accuracy, completeness, or usefulness of
the information contained in this report

« that the use of any information, apparatus, method, or process
disclosed in this report may not infringe privately owned rights.

B&W assumes no liability with respect to the use of, or for damages
resulting f‘rom the use of:

« any information, apparatus, method, or process disclosed in
this report

+ experimental apparatus furnished with this report.
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1. INTRODUCTION

Analysis of cracked tubes from both A and B steam generators at TMI-1 indicated
the failure Eodc was intergranular stres: corrosion cracking with a reduced
form of sulfur most likely acting as the corrosive agen:.l Since the tube
cracks were initiated from the ID surface, the presence of sulfur contaminents

in the primary system implies the potent:al for material degradation of other
RCS components.

A detailed examination of a regenerative neutron source (RNS) retainer from
the TMI-1 core was conducted at B&W's Lynchburg Research Center as part of an
effort to assess potential damage to various core components,? Although the
retainer was unirradiated, it had been installed during the end-of-cycle four
outage, and the retainer spring and load legs had been in a stressed condition
while exposed to the RCS environmenc. A RNS retainer was selected for exami-
nation, since it contained materials representative of a wide range of core
components (304 SS, 308 SS weld metal, ard Inconel X750).

After receipt at the LRC, the retainer (#L106) was visually examined and load-
deflection tests of the spring were performed. The retainer was then dis-

assembled and the following tests were ccnducted on the components:

* detailed visual examination
° spring compression test

e sodium azide spot tests

e liquid penetrant checks

* bend tests

* metallography

o SEM examinations

Chemical analyses were also performed on cloth wipe samples from the retainer
components and on samples obtained at the reactor site. Wipe samples taken at
TMI-1 were from the north face of a new fuel assembly (NJO132) and from the
retainer, prior to shipment.
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This letter report presents results from the examination of the retainer at the

LRC and the chemical analysis of the cloth wipe samples.

*
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2. EXAMINATIONS AND RESULTS3» 4

2.1 Visual Examinations
2.1.1 Method

Visual examination of the retainer and its component parts was conducted at
magnifications up to 60X with a stereo microscope. Photographic records of
visual observations were taken with a 4X5 camera attached to the microscope.

Macrophotographs of the retainer were taken with a MP-3 copy camera.

2.1.2 Results

A visual inspection of the r:tainer, prior to disassembly, showed no cracks in
the weld, knee, or foot regions of the retainer legs. A schematic view of a
retainer identifying its various components is shown in Figure 1. Typical
macrophotos of the leg weld, knee, and fcot regions are shown in Figure 2.
Virtually no crud was observed on the outside surface. Overall views of the
retainer are shown in Figures 3 and 4.

After disassembly all retainer components were examined in detail. Disassem-
bly consisted of cutting the top fitting off the can and cutting the numbered
leg from the hub through the weld area. Examination of the retainer legs
showed no cracks or evidence of sulfur assisted attack of the surfaces. Sev-
eral areas of black and white deposits and two small areas of yellow deposits
were noted. The black areas are most likely crud and the white areas appear
to be boron crystals from the coolant. The previously reported SEM/EDX analy-
sis of the yellow deposits® was incorrectly based on a contaminated sample.
Other EDX analyses on similar deposits found on the reactor vessel o-ring in-
dicate the composition is mostly Fe with some Cr.> The spring surface was a
uniform dark gray with localized areas of black and white deposits (see Figure
5). Two small areas also had yellow deposits similar to those found on the
retainer leg. Examination of the retainer can showed no signs of surface deg-
radation. The outside of the can had a tiin, black oxide layer with a blue
tint. The inside of the can had a dark, pjowdery crud layer with several areas

of localized crud deposits.
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2ed Spring Load-Deflection Tests

2.2.1 Method

Prior to disassembly the X750 spring was tested for preload and spring rate
using a loadrdcflcction test rig previously used for irradiated retainers from
Oconee 3.5 The retainer spring was compressed using known weights of up to
100 pounds, while spring deflection was measured with two dial indicators
accurate to 0.001 inch.

2,2.2 Results

Three load-deflection curves were recorded and are shown in Figure 6. Measured
spring preloads ranged from 40 to 41 pounds and spring rates from 48-50 pounds

per inch. These values are considered normal and agree with other retainer
data.

Lo Spring Compression Test

2.3.1 Method

After the retainer was disassembled, the spring was compressed to its solid
spring height using five lead bricks. Eack brick weighed a nominal 26 pounds.
Relaxed spring height was measured before and after full compression with dial
calipers accurate to 0.001 inch.

2.3.2 Results

Relaxed spring height before and after full compression was 4.00 inch, indicat-
ing no plastic deformation occurred during testing. After testing, the outer
surface of the spring was visually examined at 10X magnification with a stereo
microscope. No cracks or other forms of damage were observed.

2.4 Sodium Azide Spot Tests

2.4.1 Method’

Sodium azide spot tests for the presence of reduced forms of sulfur were con-

ducted by placing drops of test solution on surfaces of interest (spring, leg,
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weld area, inner and outer can surfaces). The areas where the drops were placed
were then observed through the stereo microscope. Bubbles from the solution
indicate the presence of reduced forms of sulfur (sulfide, thiosulfate, etc.).
The basis for the test is the catalytic acceleration of the iodine-azide re-
action by téduccd forms of sulfur. This reaction evolves free nitrogen gas to.

produce bubbles and will detect reduced forms of sulfur at concentrations less
than one ppm.

2.4.2 Results

Outside surfaces of the retainer components showed positive reactions to the
sodium azide spot test. The inner surface of the can and the retainer spring
showed negative reactions. Results of the tests are summarized below:

Retainer Component

Run Spring Leg Leg-Weld Can (outside) Can (inside)
| neg. pos. neg. pos. neg.
2 neg. pos. pos. pos. neg.

Tests indicated the presence of reduced sulfur on outer sur{aces of the retain-
er. The inside of the can and the Inconel X750 spring showed no evidence of
reduced sulfur, but results may have been affected by crud deposits.

2.5 Liquid Penetrant Tests

2.5.1 Method

Liquid penetrant tests were conducted on the retainer leg and hub and on the
spring using the procedure specified in Reference 6. The pleces were ultra-
sonically degreased with tichloroethylene, cleaned with Spotcheck Cleaner/
Remover, and dried with clean cloths. The parts were sprayed with Spcotcheck
Penetrant and kept thoroughly wetted for 20 minutes. The spring was tested
while under compression to open any cracks that may have been present. After
removing excess penetrant, the parts were uniformly covered with Spotcheck
developer and visually inspected.
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2.5.2 Results

No indications of cracks were observed in either the leg, weld area, or spring.
The only positive indications observed were from elongated surface inclusions
on the sidg; of the leg.

2.6 Bend Tests

2.6.1 Method

Bend tests were performed on the leg/hub weld region and a 1-1/2 inch piece
from the middle coil of the spring. The parts were clamped in a vise and bent
Lo open any cracks which may have been present.

2.6.2 Results

The leg weld was bent through approximately 45 degrees with no visible crack
initiation, indicating a sound weld. The spring sample was bent and fractured.
The frcture surface was examined with an SEM to characterize the mode of
failure. The SEM examination showed the fracture surface was new and failure
was 100 percent ductile. Examples of the appearance of the fracture surface

are shown in Figure 7. No evidence of intergranular cracking was observed.

2.7 Metallography

2.7.1 Method

Samples from the leg, knee, weld area, and the active c.il and contact region
of the spring were mounted in Buehler Epomet. The samples were ground flat on
silicon carbide through 600 grit and polished with alumina. Final polishing
was done with 0.05 micron alumina. The samples were then metallographically
examined at 400X magnification for evidence of intergranular attack. The
samples were examined in both polished and etched conditions. The Inconel
X750 spring material was etched with copper regia and the 304 and 308 stainless
steel samples with glycerol regia.
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2.7.2 Resuits

The microstructure of all the samples appeared normal and no evidence of inter-
granular attack was observed. Figure 8 shows typical etched microstructures of
the 304 SS base metal, 308 SS weld metal, and X750 spring. The weld area and
hcat-affcc:cd zone are shown at 50X in Figure 9.

2.8 Chemical Analysis of Surface Wipe Sgggles

2.8.1 Method

Cloth wipe samples were taken from the RNS retainer and a new fuel assembly,
NJO132, at T™MI-1 prior to shipment of the retainer to the LRC. The retainer
wipe covered 15.5 square-inches of the leg area. The fuel assembly wipes
covered one face of a grid and across 15 rods Just below a grid. Wipe samples
were taken from the retainer after disassembly at the LRC. Samples were ob-
tained from one retainer leg, two coils of the spring, and the inner and outer
surfaces of the can.

Wipe samples from the disassembled retairer were analyzed for chlorine content
by a LRC procedure similar to ASTM D512, "Tests for Chloride Ion in Water and
Waste Water," and for sulfur content by a procedure similar to ASTM D516, "Tests
for Sulfate Ion in Water and Waste Water."” Since the chloride ion results were
low (8 ug total or less) and used half the wipe sample, wipe samples from TMI-1
were only tested for sulfate content.

2.8.2 Results

Chloride and sulfate ion contents of wipe samples from the retainer parts were
low, < 5 to 8 ug total C1~ and < 20 to 50 ug total $0,"2., When the back-
ground from the cloth samples was subtracced, only the sample from the spring

showed any removable sulfur. Results of :che sulfate analysis of wipe samples

are given below:
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LRC Wipe Sample Results
(cloth batch 67)

RNS Total Less Total* Wipe Removable
Component S04, g Blank Sample S, ug Area, in? Sulfutlgggiiq?
blank 18 "
blank 15
Avg <20
Leg <20 - - 20 --
Spring 50 >30 >20 9 2
Can 25 >5 >3 28 -
(outside)

Can <20 -- -- - -
(inside)

* on a whole cloth basis

Cloth wipe samples taken from :he retainer after it was removed from the core

and from the fuel

assembly grid and rods showed slightly higher levels of re-

movable sulfur, in the range of three to five ug/inz. Results of the sulfate
analysis are given below:

Cloth
Batch Sample

75 blank
blank
Avg

Zr Fuel
Rods

Inconel
Grid

71 blank
blank
Avg

Cloth

Dipped
in core

Retainer

T™MI-1 Wipe Sample Results

Total Less Total Wipe Removable
S04, U Blank Sulfur, u Area, in2 Sulfur, ug/in2
V4 UE ME g /1

30
<10
<20
50 >30 >10 27 vy
90 >70 >23 8.1 n3
<10
20
<15
20 >5 >2.7
243 228 76 13:3 S
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3. CONCLUSIONS

While reduced forms of sulfur were detected on the retainer components, there

was no evidence of mechanical property degradation or intergranular attack. 5

.~
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 6

Inspected Item: 'otor Tube Extension (3)
Type of Inspection: Ultrasonic

Inspection and Test Plan: These motor tubes are made of SA312 GR TP 304,
Included in the examination is one weld seam on each motor tube which is
in the "as welded" condition., This examination will include heat affected
zone and stainless filler metal. Two of these tubes were reworked prior

to installation to remove flaws induced by the hot drawing process. There-
fore, they may have had small initial flaws which would make them more
susceptible to corrosion attack.

YES NO
\
1. Is the work scope in agreement with the B&W
Engineering Information Record? ’//’
2, Was there an approved inspection/test procedure ’//,
used for this examination?

3. Does the results of the examination agree with the
acceptance criteria called out in the inspection/ ’//’
test procedure?

=D

Kel premo
4. Does the quantity of items inspected agree with the ,’7.’0’,
minimum requirements called out in the procedure? .
(Accessible quantity inspected .7 Minimum re- "L:Z;;};
quired _3 .) /

Note: If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

5. Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-

placements? tf:_
'//’

6. Does there exist any unresolved discrepancies that
have not been (reported) processed for future
resolution?

Note: If any of the answers to (5) and (6) are yes,
a written description must be attached.

7. BeW EIR No. F/-//32496 -0/

8. Task #7 Procedure No. S7A2/-f2- ooss

apm—
Reviewer's Signature /§o~£1uf [ tran
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Test Completion Review Sheet Comments, Task #7 Test #6, Motor Tube Extension (3)

Item #3 The ultrasonic examinations for APSR #63 and 66 were examined
inplace atop of the reactor head. This exam did not reveal
any indication which exceeded the acceptance criteria. The
ultrasonic examination of APSR #68 was performed after it was
removed from the reactor head. An ultrasonic reflector was
detected, this reflector exceeded both amplitude and length
of that stated in the acceptance criteria. At this time, this
reflector is only being classified as a suspected indication,
further investigation is on-going to determine the nature

of this reflector and until that is established APSP #68, connection
weld remains an open item.

/)9 ctanan

Rodney /fumer
NDE Specialist
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Inter-Office Memorandum

April 26, 1982
I1S1/M82020 N“C|ear

Ultrasonic Examination of the CRDM

Motor Tubes APSR #63 and #66

(Task #7 Test #6 Partial)

N. C. Kazanas Location Parsippany

o
—
o

An ultrasonic examination was performed on the motor tubes APSR
#63 and #66 on April 15, 1982 by Materials Technology personnel. Both
APSR's were found to be acceptable.

These two (2) APSR's were still bolted in place on the Reactor Vessel
Head during this examination causing access problems which were overcome
with some difficulty. The connecting weld, 1" above and 18" below this
weld was the area subject to this inspection. An ultrasonic reflector was
detected and reported in the connecting weld area on both APSR's. These
reflectors were recorded on data sheets 000070 and 000071 (attached) APSR
#63 and #66 respectively. These reflectors were plctted on the indication
plot form (attached) and found to be attributed from a change in thickness
on the I.D. A longitudinal beam test was performed prior to plotting which
verified that this condition exists in both APSR's.

APSR #63 revealed this reflector 360° intermittently while APSR #66
showed this reflector continuously for 360°. This falls into the guidelines
that APSR #63 change in thickness is not as severe as APSR #66. This change
in thickness is cuased by a honing process which was employed on the I.D.

surface to remove hot tears, which developed during fabrication of the motor
tube.

Limited scan reports were issued to denote that 100% scanning was not
obtainable due to the stator and thermocouple connections which caused inter-
ference. The exam was performed in accordance with procedure MTIS-008, Rev.
4, FCA T™I-1-005 and STP-1-82-0015. The acceptance criteria employed was
taken from B&W E.I.R. document 51-113-2496-01. This test is only partially
completed. The examination of APSR #68 is still open, and can not be per-
formed at this time. The Plant is still attempting to remove this APSR from
the Head due to the fact that this APSR requires a greater extent of ultra-
sonic inspection which is inaccessible when attached to the Head. A follow

up report will be issued upon completion of the ultrasonic examination of
APSR #68.
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NDE Ultrasonic Data Sheet 000070
Site: —T ML - / Inspection ID: /ﬁ Component: #.2) 27 oY oet Fobe
?escriptnon: ,!;;*.oe Yube &ovwcetive We/d _l' /8 “doun +vbe € / “néive eowweetive weq. |Cal Block ywetekss/
1.0 profos robe spsre L3 Procedure: g .ol Aw/ g |Material: S/ Thickness: | 4% In.|Test Surface: 4 )
No. Positions: / Distance: //4 In. | Drawing: //ﬂ Cal. Sheet gJp/F# ¢ |Cal. Sheet: g00/f7 |Cal. Sheet: [ /
Beam Direction ____ Long __& Shea. [Limited Exam []No @ Ves |Angle: 5 o Angle: A ? Angle: 4 / /
EEMME/MIQW‘« ID¥: /P47 |Level: ZZZ | Time Start: /4/° 40 Hr.| Time Start: //?// Hr. | Time #lrt/ //g
Examiner: Z“!‘ % ae WU 7 Z&-’Qc ID¥: 437y | Level: ir Time Stop: /.,’.'//Hr. Time Stop: /7' 23 Hr. Tlmeﬁf/ [//Hr
Notes: 7 Part Temp: _Z2 O°F |Part Temp: . ZZ  0°F M

: : e 4
Date: 224/ /,{ /2re Date:%//‘f,y,& Q[e /
0° lnformltion Only o
Weld Height _ Weld Width . 259
—
Surface One to Surface Two
BM Haz Q Weld Haz BM
380 | . 345 |.9/5 | .37 .305?
LAM LNGTH | WIDTH I Through Wall Dimension
c - Minimum Maximum
_ 2 o
2 8 | o - 3 Position Position
.| 8 o | &5 | E o - £ In. In.
~ o o < £ 4 o o £ £
; o ] E x a &) [ v a 1 2 a 1 2
° c 5 - 'S‘ @ o 8
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P No Reportable Indications D Reportable lndicationls q Non Relevant indications @f
[Revie 1 by: Z< 7@‘ é/’“ L ate: | Page s of 3 | NDE Request No. M4
Anale/ind No 00ea/0 199 7 45 Dea200.399 66 Dea/400-599  Other/600.799 PR A0000926
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| Data Sheet No.. 000070

Limited Scan Report

: 2
NDE Dale.ﬂﬂﬁ//.’; /9r2 Component: @20 m mietet Fuvbe Hpcre 43
No 1 1 V'/ Cw M’/
Surface Beam Direction
Limited Scan| L1 Surface 2 L// Beam Direction 2 CCW | 2~
w2 ! of 1
,__,4 /2-__ Inches fron) Reference Point to 7 /"' inches v/ e
From Reference Point. /2% 7o 28 “\nches trom W-ee-G-mM@fo/ ol @2Dm (‘!"’)
For Angles 0° aso| A" 60° Other

Dueto SERFCR S Aepme Qeopfe Con weeFrew s

| Date f_/f g

Examiner /)JO£‘| ﬁz , , I ID # /{/3 | Levei ——
No

1 1 cw
Surface Beam Direction
Limited Scan Surface 2 Beam Direction 2 CCw
Inches from Reference Point to inches
From Reference Paint inches from Weld Centerline
For Angles 0° 45° 60° Other _
Due to
Examiner 1D = Level I Date
No 1 1 cw
__] Surface Beam Direction
Limited Scan Surface 2 Beam Direction 2 ccw
Degrees, Inches from Weld Centerline.
For Angles 0° 45° 60° Other
Due to:
Examiner liD# | Level Date
No 1 cw
Surface Beam Direction
Limited Scan Surface 2 Beam Direction 2 CCw
Degrees Inches from Weid Centerline.
For Angles s L 45° 60° Other
Due to -
Examiner 1D = Level | Date
Reviewed by | Level Date | Page ot 32
8 AQQ000830
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NDE Ultrasonic Data Sheet 000071

Site: «~Z 7~/ Inspection ID: ,q//ﬂ Component: €D 77070 Fuvle

Description: Jro/o fofbe Ponwe efron ‘Ul'/il“’ . ) nbve gquod /P = de/ow r/J we Cal. B'OCK:W"’/
LD profo® fube IW)I5E ﬁ“ Procedure: o¢/%s.00 ’Av‘// Material: C!/_( Thickness: , 340 In.|Test Surface: g.2).

[No. Positions:  / Distance: ,4//1 In. | Drawing: ,4//4 Cal. Sheet gpp /F€ |Cal. Sheet: oda/[/ Cal. Sheet: /

Beam Direction _____ Long _4~ _ Shear |Limited Exam [ No #Ves Angle: 75 Angle: 475 Angle: 4 / /

Examiner: Q’rf‘“e‘ 0¥ /843 Level:"ZZZ | Time Start: /4" 4/PHr.| Time Start: /4¥T Hr | Time irl //Hr.
Hr.

;xamonenﬂ,u Usas PV Zeise |10#: A37Y |Level: 771 Time Stop: /4. Z/Hv. Time Stop: /7"05 Hr. Tam/S p:
Notes: J 7 Part Temp: __7_Z_.O°F Part Temp: __.7___3' O °F | Pa/t Temyp: o
Date: gpe./ /5 /982 Date:,af.d'//‘,: ViZ4s {ate:// .
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Weld Height Z234 _ Weld Width - 25©

—
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Data Sheet No

°mﬂf%'//.a;/yy¢ | Component: @221 merer Fvbe j9/52

Limited Scan Report
gooezr/

'/ 4

No

Limited Scan

U/F’

/%n

Inches from Referency Point to
s’ ’
From Reference Point /73 _r* @F" nches from

For Angles 0°

1
Surface

Surface 2

/V

aso| 4T

__7}{ inches gt
Vuoo-emwm@ﬂ/ okt ERD#»7

60°

1] ot
Beam Direction

e d

Beam Direction 2

Other

Bopueartien S

i = §

CCW |

Dueto STAFOR  —pferk me dsus/e

/FPé3

| Date //_’f/t

Examiner /)%Jwg‘m‘”“_b ! ID =
No

Limited Scan

From Reference Point

For Angles Qe

Que to

Surface

Surface 2

Inches from Reference Point to

j Level —_7—;/

1
Beam Direction

Beam Direction 2

nches

inches from Weld Centerline

45°

60°

Other

cw

CCw

Examiner

IID&

Level

r Date

No

Limited Scan

Degrees,

For Angles: = B

Due to:

Surface

Surface 2

1
Beam Direction

Beam Direction 2

Inches from Welid Centerline.

45°

60°

Other

cw

CcCw

Examiner

| Level

No

Limited Scan

Degrees,

For Angles 0°

Due 10

Surface

Surface 2

45°

Inches from Weid Centerline.

1
Beam Direction

Beam Direction 2

60°

Other

Cw

cCw

Examiner

D =

Level

| Date

Reviewed by

| Pagoi CYT

&8 AQQQ0930
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NDE Calibration Sheet
| Site: -7 I~/ Inspection ID: % Componen'@Pp g - Aohe v be | Procedure M5 s0f Rev. 4
Examiner: A2 T ol | IDF: S/ F€3 Level: — 777 |Couwplant: | SoMoFEAce #f_fa
Examines— e o#: 439y Level: 7L  |Couplant ID#: & /75 //O
Drawing # i_CiT&T'uon_ch} Crystal Date: g/#./ /7 /P82 Time. /¥ 3¢
ID# HeT-Ca-0 7/ D £ 25//9 Foarch Ui
Instrument Length _%,_7’ In. | Type _£J5 Type o0 Dot ID-72-0p 9 Length &
. 2/050 o0 __ ¥ ____ in |Freq. __L___MHZ KA
ID#: o . > r3 Thermometer @
Thickness . &5© In. | Size __.25 In. Mowsired Sumner 73 for Vassste
’ " o
Linearity Check [] Yes (&0 Temp Ze °F | Actual /J Required Winter *75 for piping)
Reject: _ opLP System Calibration
Mat'l. Cal.: L2t Angle KT © Cal.ODv. | .o00% DAC Plot
Deley: [Lll Axial &~ Circ. [
P E - ,‘/” Amplitude Screen Reading 90 ! Lt P My A s
ulse Energy: y-om Reflector % of Full Screen In Inches 80 -
Coarse Qaun in DB: £ /8 Node Fo o 825 In 70 +—
Fine Gain in DB: ]2 S0 —4——4~ -
_ 7%/8 Node £° % . P75 In.
Fine Gain: __ AR 7/8 Node - 50 .
Screen Range: g_,f — . e 27 LE88 2 40: 4: 1 ] * j
Screen Depth: A 75e In. e Np % A : 30—
0 T&R /8 Node / x, / In. 20}
, Operation Top Notch ( % f In. 10—+ ——+4— - e \“
[ Wanmel Opposite Notch \ % \ n TN T SO
Frequency: _ &£.5  MHZ ’ 0 1 2 3 45 6 78 910
Pulse Rep. Rate ,.A/é‘. e Notch » n.
Damping _ Frve Bkr CB % In.
Fiter _______ A/A Bki P % In.
Calibration Confirmation P Remarks
Time /& 30 His HtA Hrs / Hrs / His | CAN ab YF
Back Refl. | mo|umgin| %] /i %| /in| % n.l/ % In.| 77 4 —#aZ- [~ 005
/8 Noder 78 % | . 528n. % / In % / In. % ‘ % In. STP /- 72- 00/.{
/8 Node | 59 %| .gxin. o i “ I %| /. In
b
/BNode | 2¢% [ 226n.| % n| %/ nf % n| In.
Top Notch WA | Jf . In. % In. )/ In. / % n. o
Fpposite Notch| / % ( In. 16(, In. \ / % In. / % loy’ In. Reviewed B i
. -
-_flotcﬂ ) % é In. /% In. V% y % /6\ %l In. LOVO‘/MDMO f% ;
I Initié @ F / 4 5 ¥ s ‘
A0000827

Akr CR (Aack Raflertion Feam Cal RAlnck) Akr P (Aark Raflaction fram Pact)
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000187

NDE Calibration Sheet
Site: ~7HZL -/ inspection ID: /1/7? Component @2, 2707 & Fbe Procedure 175 - o of Rev.
Exammer /?’M 7 cctmae. @%eﬁt& ID#: /S KPé3 Level: -‘*:y’ Couplant: S Jo7F#*Race {?O
Examiner=) )7 <2/ iSe_ ID#: A3INY Level: 77 Couplant ID#: £ /79 //0
D "L"%, Ee 45 Nar Calibrat e stal Date: A€,/ /5 /8L Time. /&. ¥/
o laa ID# mgfl 08 _& SS0F Search Unit Cable
T Length 7/1___ in. | Type __ ::23:7 - TYPepy e Dot 10 #T2-00F Length ¢
D#: 2:// 0.19 - - 00 __ ? © il Mooy _iz}” e o Thermometer __‘“’ 7 Fom ST Eiakaite
Thickness .98 In. |Sze 25 & n. (Required Summer ‘73 for Vessels
Linezrity Check  [] Yes #Ro Temp 72  °F |Actval %%  ° Required Winter ‘75 for piping)
Reject: ,dppr Sk System Calibration
Mat’l. Cal &.R5 Angle #7 © Cal. Dw L 100% DAC Plot
‘ 7z Axial Cuwrc. (#] .
Delay é:,_ - e v | 1 | 2 3 4 | 5
» /'//ﬂ Amplitude | Screen Reading 90f—+ * - - 1
Pulse Energy: £ 2 - - Reflector % of Full Screen In Inches 80 + -
et Gk RS- o € /8 Node o %| ,5257 mn 70f—+ %*\N 11
Fine Gain in DB: Y . s 60—+ I —4—1
/&8 Node S5 % | , 97 In | T
Fine Gain _"ZA~ PR L 78 Node - = 50 1 i I 111
~ X - 4
Screen Range: P S . s /'?’/ L. 825 'n 40— i Tt 1r1rI< f ? -y
O n. - - - -
Screen Depth: L75O0 [/ . 30— “7 f T i' | W T
en /8 Node % in 20—+ t 1 T
o ' Operation Top Notch % In 10 t t { I 1
orma ; oy LU L
0 te Notch ;
Frequency 2 5 —__MHZ i = - ~ 0" 2 3 45 6 7 8 9 10
/ﬂ Notch NZ % 4 In.
Pulse Rep. Rate ~/ e — — — .
Damping Ze ,9_4__ ——— - (38__ | &Ko %| .38 In ﬂféﬂvﬂ Promw Qdesk.
~ Filter OFF Bkr P So % | 3so In B
Calibration Confirmation - Remarks
Time froens | Hrs Hrgf Hrs  His
Back Refl. % Al o In.
& /8 Node %| /wm| A In.
/0 8 Node %j/ In. fb In.
/ 8 Node /{ | In.
Top Notch %4 n. In. /, _/
7;)6‘)05"8 NO‘LN 9% In. o In. Rﬁvmwed By __% - ,‘ ’ -
Notch % In. in Level M Date /,// ‘&_
T Ininic / \

Bkr CB (Back Retlection From Cal. Block)

Bkr P (Back Reflection from Part)

A0000927



Inter-Office Memorandum

Jaie June 2, 1982
MT/2049

suci
Evaluation of APSR #68 Ultrasonic t uc ear

Indication. Task #7 Test 6 (Completion)

N. C. Kazanas ocation  HQ

On April 26, 1982 an Ultrasonic Reflector was detected and plotted out.
This signal was believed to be originating from an indication that was developed
during original construction and not caused during service such as IGSCC.

The signal was plotted out on the plot form (attached) and found to be
located at approximately ,075" from the outside surface. The indication had

a length of 8,550" which equates to 230 degrees and produced a general amplitude
of 100% of DAC.

A review of the original (Base line) Radiographs was conducted. This
review revealed that a grain boundary existed in the base metal adjacent to the
weld in the motor tube extension. This condition was noted on the film in one

(1) arey however, the report made no mention of this condition what so ever.

A review of the Ultrasonic indication plot against the Radiographs dis-
closed that the Reflector found Ultrasonically was possibly the same condition
found Radiographically (Grain Boundary). A Radiographic examination was
conducted on the APSR in the area of the Ultrasonic Reflector to verify that
a defect did not exist and that the Reflector was from the Crain Boundary of the
weld to HAZ of the base metal.

Two (2) areas were exposed and in both cases no indications were detected,
the anin Boundary could not be observed due to the use of a higuer source
(IRI)-) of power employed, this fell into our thinking prior to exposure.

The APSR #68 was re-evaluated and found to be acceptable as is. The

Ultrasonic Reflector was caused by Grain Boundary in the HAZ of the cap connection
weld. No other further work or testing is required.

/f/zfm
dney mer
NDE Spé#fialist

RT:blf

Attachment

ce: C. D, Cowfer
J. Potter
G. Rhedrick
M. Zeise

AQQOC848
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maw---------------

NDE Uitrasonic Data Sheet 000072
Site /I‘ / Inspection ID: //q Component: 222 m pistoe Solbe
Description: s #em Fvbe AP eld (c'ouvefng wedd) Fo po7ere Fobe ©cdteSron Cal. Block eray’. 0//
»I_Dq Z&“j‘f_{;:‘/‘ ,4/_-,2 ::g’oa; A |Procedure: ppfic a0l f‘// Material: % B Thickness: , 350 In. | Test Surface: )
No. Positions: / | Distance: A4//4 In. |Drawing: //p Cal. Sheet ppo /£ |Cal. Sheet: pgpa /f P|Cal. Sheet: / ;
Beam Direction /A | ng _ 2 Shear |Limited Exam ¥ No Yes | Angle: K - Angle: »)/J/o Angle y
Exammu‘&%‘”«@ ,uf‘,‘,,,l ID#¥: f¢3 lLeYelﬂ Time Start /2 | Time Start: /7 Hr.[Time S rt/ ]/AﬂHv
Exdmmer /J ID# % lLeveIA [ Time olop /J’jf Hr | fme Stop: 4 g2 Hr .

o A RN §cviubli. . . .4 el 20 7
Notes | Part Temp &7 _0°F |Part Temp: &3 0°F
/?e{'e{euc e /{u~€ Started pt SPEwG /oaKma bo/ Ddte!;g/‘?( /Z(z 'Da‘e/ﬁ—/z{r /202 | P
oW [1E7iwe Fritoee, ’ 0° Information 5
Weld Height ZW/SA  weld Width . 250

— >

Surface One to Surtace Two
T Haz I Weld T ‘Haz | BM

T R T - L iy, o .35o . 350 390 335 .30
l | ' LAM | LNGTH | wnmi] Through Wall Dimension
]' i c I O Minimum Maximum 1
g | 2 | 3 1
> { s ’ o R - § Position Position
5. (=] ®» | & | € & s £ In In.
z @ s | g | € £ & @ S £ — £
> | £t | § | x a O a8 « 8 | 1 2 a | 1| 2
213 2| & |2 a e a a Remark
okl il M - Cw jCCw| 1 | 2 cw |cew| = | cw [cew s
R0 | A5 | 2 | ! 1250755 f32r| ~ |.850| — |20 Lyso | - |.9301/00 | = VrZeed wai/
200 | #5 | zj ! 5B | 7is g200 | - |. & o 726" 830 = . [/O 1Henosk wat/
200 |75 | 2 |/ ‘@éf 755 ye.zo| — | g0 B N
ERE0 LT R st L T N TR T T e ) I Lewgil ]
{ ” “ L
ok Bl SSITRE o 4 200 =/2.750 = K 550 Lol
B : 1 —
A N WS S - | Pk :  0X5 flem O Suiface.
) . J_, .
No Reportable lnducanons L_J Reportable Indications D Non Relevant Indications @/
Reviewed by: @»’;“/ — LeveW ate: {/?/;ﬂ': Page_ s of@/ NDE Request No. % N

i - ¥
Angle/Ind N ) 0 Deg/0 199 45 Deg 200 399 60 Deg/400-599 Other 60L ’9 /A0000926
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r

000188
NDE Calibration Sheet
Site: %‘ / Inspection ID: ,‘%4 Component 8dm  matse 756~ Procedure grss. pa® Rev. o~
Exammer W Q "ﬁ(»’gé D¥: /P 3 Level: ‘m—‘ Couplant: \5-0»007"4%76'6 {270
txdmmer. 7 ID#: Level: Couplant ID#: & 0
ok A /
Calibration B Crystal Date: 12 Ti 4
i d Z ime: v,
w2 W ID# Aet-cd o7/ ID# _4£ 2—"//7 o AW EK, /“,ch Ui c.bﬁf‘ = -4
Instrument Length 77( In. | Type _i%_{ i Typepmaco por O7C- p0F Length ¢ “
D#: ___ 2/@-’:0_ L ST 00 5o n. | Frag, V:C S Thermometer _ -%_?- Oy = L e
Thickness . JKI© In. |Size __.25¢ £ | ;
Check N 23 - A fj P (Required Summer ‘73 for Vessels
Linearity Chec Yes 0 Temp _— 1 n— F ctual paecsia Required Winter ' 75 for piping)
Reject: - _.,QFF ~ System Calibration — — —
Mat’l. Cal. _ ,v‘; ?!, e Angle 1’5 » Cal. Dir. 100%
2 2 Axial & Circ :
Ry el d P Amplitude Screen Read g- '
: . mpli n Readin 90+
Pulse Energy: _/\;/;7 Reflector % of Full Screen In Inches 80
Coarse GaininDB: _<¢ s Node ?0 % T 52% | 20 | ‘
Fine Gain in DB ,,,22 i T i o S —‘—ﬁ 60
o /0/8 Node jj % . f75 |In
ine Gain: R /'8 Node 25 % |/ 225 In 50} b
Screen Range: _-2 5 78 Nod A)/ | 40¢ -
ode 9 n. A A
Screen Depth: /,ZJO —__In. 7S Nog ”//A o -A : 30] |
ode , : !
] T&R — -t 4 21 20—
Operation Top Notch ( % ( In. i Sy o
+Normal Oesosiss Moteh \ % \ In L
Frequency 2.{ ___ MHZ —-N l ] : 0 1
Pulse Rep. Rate _!V,/[f . s 9-‘91< — -~-———%—’—F———~ — ln'- .
Damping _____ S A _..fo % Jgo _In myu;ﬂ‘? s
Fiter _________Afa Bkr P yo % J36 I Zheek Same oAb fese/
Calibration Confirmation 2 Remarks
Tune [ /( 02 Hrs Hrs H’é Hrs /4"5 Fea-/-oas .}IIM'LS
Bdck Refl e GG ) e In. % I% % / In. % .8 % j In. ST /- 3’2-06"'
< /8 Node yo % j/fln %l o] %/ w] %] /[ n
/0/8 Nude Jj % lrfln % /In. % / In. %// In. /% In.
| /8 Node 25 % | /. 2280, %|/ In mn| in|/ % In.
Top Notch | w/ma% ,l/q In. % / Irl /9; In. % I .+- In.
—— -, A R dBy: (&
Opposne Notch) {% In. l{. / % % ﬁn. % \ In. PPN Oy: e
3 ______,__Nf)}irj__ .()./.‘_’_J,A In.‘ — /66 '// % . » ", % X " Level %‘//‘L‘-_ — Date m
Initials g) / \

Biw CH (Back Re ,)(:tu)n From Cal Block) Bkr P (Back Reflection from Part) ) ) A0000927
L e T e T T T e T ST o T L e
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Calibration Sheet

000183

Site m / Inspection ID: ///ﬂ ComponentZ@dm 2lc7se 7ybe | Procedure ,ﬁ}_d Rev.
Elamlffff / @ ’7}7(#(16 ID#: S Pe3 Level: _(,/;_7/ Couplant:  Soder wee * 20
Examiner: //;ﬂ ID#: ,//,4 Level ,:%9 Couplant ID#: o /77,0
Drawing # 7 Calibration Bloc | Cryn{l £ Date. ;7.7 2¢ /Pf2 Time. 7877
v 0# Me7-od 07 (o8 L2S/P ~“Search Unnt Cable
instrument Length _Z2% _ in. Type _ £ -;5_ v Typegcts 207 10 727 00 9 Length ¢ °
ID#: et /050 00 e ", | Feeg, 2 —MHZ Thermometer 2 7
W T Ry Thickness .24@ _In. |Size .25 & Monsked Banmier 70 Ty Vet
b 0 ] o
Linearity Check a Yes «No Temp _ég_ __ °F | Actual s - Required Winter * 75 for piping)
Reject = QF/—_ R System Calibration e re—
Mat'l. Cal.: B 7. 1 Angle 3 o A 'Cdl o T 100% DAC Plot
Delay: 70 DEE—— 1= N —— T T T
G N/ Amplitude Screen Reading 90+ S { 3
Pulse Energy = / A'F.i.e:l‘ector | % of Full Screen In Inches 80<._.__L‘I | S S — ' 1
Coarse GaininDB: __ &£ 0 ™) | | \
8 Node | fo % i Jgi In 70+ — ! . + t
Fine Gainin DB: _ _Z/ : Ir 8 N d T ;"‘“"_"’” — 60— 4 } | +—
Fine Gain A‘/f/” i ... Qh'ode - 60 % ¥ g7f in. | 501< : ?L I % | | .
oae % - + .
Screen Range: L. JT—— - JO® | /. 228 AO'E- S - % i :
- a 1
Screen Depth : A,_/' 7‘5} _In. — /_"Node ~— -R/A .- %A e 30 ‘I: ii T‘ T
. g e i
eraticn N 4
#Rormal ’ Lo—ppf),g,t:;:ch YT YR VYT YRR Y YV OV A R
Frequercy N 2.5 MHZ = @ 12 3 & & @
Pulse Rep. Rate A’//: . LN _-__m,Ch
Damping S0 A
Fllter‘ . ZJ/"_ - Bk P
S P B _Cg!t_l)raloon Confltmelmn Remarks
Tnme /{ﬂ Hrs 7{5
Bde Reﬂ ,Ié, o [ yu in % / in
S — .4 —
/8 Node | £0%| 525n.| %Y i
7078 Node | g0 % | g2 0| % / I
/4/ 8 Node | 30 % lf 22.(In. % A In. fb In.
| Top Notch | w/@e | sfaln oA in.| / % Ind / S
Opposite Noh,h % In. [66 n / % ﬂ Reviewed By . 4""“"//‘—” i
EE R g T [ 1 7 ’ P 4
_ Noteh| g % gt /% g %]/ o \eve' A7 _Oute o
Initials @ / P
Bl CB (Back Re )uum From Cal Block) Bkr P (Back Reflection from Part) ) A0000927
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Inter-Office Memorandum

May 25, 1982

RT Examination of CRDM
Subject #§APSR-68 Grid Location 6111-82-2083
D-10, Mfg. Ser. #R72-003

Weld

®
@

Lecation TMINS Trailers #256/258

-~
O

N. C. Kazanas
Director-Quality Assurance

The above referenced CRDM has been radiographic examined per
RT Procedure #XR-1-NP (N.E.S.) and results evaluated per

ANSI N31.7. Per the attached radiographic report, the two (2)
exposures were found acceptable with no apparent defects.

4

JET/ejg \ //cz,%?ea4

sttachments (25 J. E/ Tietjen /
fgtégumg?ébgwé/i3l71;8q QC Mods/Const. Inspection Supervisor
2) Radiographic Report,

dated 5/21/82

cc: R. F. Fenti
B. E. Ballard, Sr.
CARIRS
QC file

AQOQ0648



. Page 1 of 3 QUALITY ASSURANCE MODIFICATIONS/OPERATIONS
QUALITY CONTROL PLANT INSPECTION REPORT
e ' 7 :
. Unit No. 2L Inepestor Lrvo/ed ~Tecllcon | PIR No..lE-97/7//7 2 ;
Inspection Deseription r o,/ ., Pars/ecir CEDM Zolor Tube 75 Segonr? LS. T
' o Chsensa) 37720 1
. Method: Visual: X Dirsct Measurement: Document Review: Other: | X
» e.r
References:
' Title Rev, Date Vi:-i ed
YE- (- XP FN &-20-Fo oo bome
rd
Vendor/Item Item/Characteristic/ Accept/ Inspection Co=nlisnce
Identificaticn Activity To Be Reject Results/ Sat [Unsat| Not
' (as appropriate) Inspected Criteria | Readings Applic.
R22-co3 KI: pleld dalse 8312 | dee - plo Rywar| of
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TEST COMPLETION REVIC! ZHEET
Task #7 Inspection/Test: 8
Inspected Item: Fold-down Bolts of Plenum Lift Lug
Type of Inspection: [!ltrasonic

Inspection and Test Plan: These bolts are made of A-193 B8 and have a
nominal strees of 23 KSI. This material and pre-load is typical of the
stainless ste2l bolts used in the RV internals.

1.

Note:

Note:

YES NO

Is the work scope in agreement with the B&W
Engineering Information Record?

Was there an approved inspection/test procedure
used for this examination?

Does the results of the examination agree with the
acceptance criteria called out in the inspection/ ’///,

test procedure?

Does the quantity of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected éé Minimum re-

quired é «) . P

If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-
placements?

Does there exist any unresolved discrepancies that

have not been (reported) processed for future

resolution? L
If any of the answers to (5) and (&) are ves,

a written description must be attached.

B&W EIR No. J/-//72</8-0¢0

ask #7 Procedure !c. S7/Z./-f2-c0/2

) —
Reviewer's marc.re / M &%M
f
7
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inter-Office Memorandum

1

April 13, 1982
Nuclear

Ultrasonic Examination of the Plenum

Lifting Lug Bolts (Task #7 Test 8)
N. C. Kazanas Location Parsippany

An ultrasonic examination on the six (&, plenum lifting bolts was
performed on April 13, 1982 by two (2) B & W pe. sonnel and Material
Technology representative, Mike Zeise.

™

The examination was performed in accordance with Procedure B & W
ISI 166, Rw'. 0, STP 1-82-0012. No recordable indications were detected,

all six (6) lifting bolts are acceptable and meet the criteria set forth
in B & W Document )I—llL‘.lb‘—tM. During this examination a visual
inspection of the plenum cylinder cover bolting was performed which
revealed an inadequate surface for UT examination due to normal sludge
build-up on the bolting end surfaces. Maintenance personnel, at this
time, cleaned the bolts involved.

Attached are the B & W Data Sheets which I have reviewed and with
which I am in concurrence. This completed test 8 of Task #7.

/7c‘ﬁtrzl4’ ez rvnr,
Rodney Tuyner

NDE Specfalist

Materials Technology

> -
~ »
< - -

APPROVAL . ey e Tpr—

C. D. Cowfer

-~

RT: et

Ct J rotter
. Rhedrick
M eige
ISI File
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'EST COMPLETION REVIE! SHEET

Task #7 Inspection/Test: 9

Inspected Item: Top of Core

Type of Inspecticon: Video Examination

Inspection and Test Plan: This examination is intended to confirm the "'normal
appearance and condition of the core componets prior to conducting other

inspections. Emphasis is placed on confirming no failed or defective parts
are present and no sulfur assisted corrosion is observed.

YES NO

1. Is the work scope in agreement with the B&W
Engineering Information Record?

2. Was there an approved inspection/test procedure
used for this examination?

3. Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

Does the quantitcy of items inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected zgma Minimum re-
quired 5?! od

e W LR NG N

Note: If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

5. Based upon the results of this examination, were
there any repairs made to the item(s) being in-

spected, or rec.mmendations for repairs or re- V///

placements?

have not been (reported) processed for future

6. Doge there exist any unresolved discrepancies that \///, (2 )
resolution?

Note: If any of the answers to (5) and (6) are yes,
a written description must be attached.

7. BsW EIR No. S { =113 240( -0/
8. Task #7 Procedure No. STP /’XZ“ 007.3

I)GTVOJ)cx_ ‘?
b&lﬁ 3 Reviewer's Signature
o rpech s Cugineer @-ZW wot u sed ]
L -0l vl recndbis g,

-(?---------



Iinter-Office Memorandum

[Td7]Nuclear




May 18, 1982

OTSG Task 7 Inspection Area 29
Title: Top of Core

Type of Inspection: Remote Video
Equipment Used: Diamond ST-5
Procedure: STP 1-82-0023

Report Prep: W. S. Wilkerson

This inspection was performed on April 22 and April 23, 1982 and was done in

accordance with the inspection plan outlined by the GPU Nuclear Fuels Memo
NF-2620 (Summary attached). The following people were directly involved in
the actual exam:

J. D. McCarthy - GPU Nuclear Fuels

C. C. Mehta - GPU Nuclear Fuels

R. M. Rama - GPU Nuclear Fuels

E. D. Shoua - GPU Nuclear Fuels

J. R. Stair - Nuclear Engineer, TMI-1

W. S. Wilkerson - Lead Nuclear Engineer, TMI-]

The video tapes were reviewed by W. L. Kimmick, Lead QC Piping/NDE Inspection,
after completion of the examination. A summary cf this review was provided.

Using the Table nomenclature from NF-2620 the results are listed below.
Item A.1 "General Zonditions/loose parts"

A complete video scan of the entire top of the core was done. There
was no ot ious deterioration of any type noted and in general the
conditions were found to be excellent. No loose parts were identi-
fied although there were loose flakes of material typical of those
broken loose by the head removal evolution and CRDM uncoupling which
were generally small (less than 1/16 inch in diameter).

Item A.3 "Fuel Assembly Holddown Springs"

A video exam was made of all 177 fuel assembly holddown springs with-
out lifting any control components. On the 106 assemblies without

control components 85 to 100% of the spring was viewed. The remaining
71 springs received less coverage with approximately 15 to 25% of each
spring being accessible for the exam. A 100% inspection does not in-

dicate that 1007 of *he entire spring surface was examined. A crack in



Top of Core Page 2 of 2

this highly stressed maaeria? would propagate thru the spring material
and be present as & 360" indication. Therefore, an inspection of the
entire inner diameter or outer diameter would reveal this condition.
A 100% inspection indicates that the entire inner or outer diameter,
or an equivalent combination of bcth was examined.

In all cases there was no excessive relocation or cracking observed.
Item A 4.a "Holddown Spring Retaining Spider"

As in Item A.3 above the coverage varied due to the presence of

control components with almost 100% coverage on the 106 without

CCA's to 15 to 25 on those with CCA's. No visible cracks, relocation,
or tilt was seen in any case.

' el

I[tem A.4.b "Guide Tube Nuts
Curing the holddown spring inspection, approximately 12-16 guide
tube nuts were visible in the assemblies without CCA's The number
of nuts examined well exceeded that required by the program outline.
Again there were no unusual conditions (cracks, crud, missing nuts)
identified.

[tem A.4.c "Latchup Weld"
Although a specific exam of this weld was not performed a large number

(1C6) of latchups were seen during the holddown spring inspection
w “ no sign of cracks or other irregularities.

13
"



BED N MR N NN BN BRSO
OTSG TASK 7 AREA # 9 -

ITEM

INSPECTION

" oropP OF CORE

NUMBER / LOCATION

. NSNS EE .

ACCEPTANCE
CRITERIA

JUSTIFICATION/REMARKS

Top n_f Core

1. General condition/
loose parts

2. Intentionally Left Blank

3. Fuel assembly holddown
springs

- video scan

- video closeup

vhole top of core

All 177 springs
(without lifting
CCAs)

- No obvious
deterioration;
- No loose parts.

No visible cracks or
excessive relocation
(Ref. B&W recommen=
dat lons)

- Early indication of
degradation

- Assure no loose parts

- Documentation

- llighest vulnerable
material: Inconel X-750

- Former NRC concern over
spring breaks at other
plants.

-~ Number of springs in-
spected in detail to be
determined by inspecting
englineers.



EE R N W RS AR R D S N .

OTSG TASK 7

AREA # 9 " TOP oF CORE

ITEM

INSPECTION

NUMBER / LOCATION

FXCERPT FROM NF=2620

ACCEPTANCE
CRITERIA

JUSTIFICATION/RENARKS

4. F.A. Upper End Fittings
a) HNelddown spring
retaining spider

(NOTE: Inspections b and ¢
are not first priority.
They should be per-
formed if visibility
allows.)

b) Guide tube nuts
(and welds)

c) Lntchcup weld

- video closeup

- video closeup

- video closeup

Fresh F.A. in C-4
Bateh 5 F.A. In
c-3

Same two F.A.s In
(a) above. 2 to 4
nuts in each F.A.

Same two F.A.s in
(a) above. Visible
portion of circum-
ference

No vislible cracks
at load arms

No relocation or
eilc

nuts in place
No visible cracks
in welds

No visible cracks
or irregularities

- Stressed CF-34 material
- Indication of spring
inteprity.

- weld between SS304 and
CF-3M.

- Fillet weld
-~ Latchcup subject to CRA

fmpact. Locates CRs in
core.




A st " T

Area 9% lop of Core inspectlon
slaterial ist

*Item Description

A.l Upper End Fitting
A.3 Holddown Spring
A.ba Holddown Spring

Retaining Spider
e o suide Tube Nut
Ao Latchcup

** Stress in the cold condition

v 1 : ] o >
[tem number as outlined by G

Attachment

May

316L S.S. Casting

PUN memo NF-2620,

Wilkerson to

Kazanas

1982
s 4704

Condition

As ordered/

welded
drawn wire

e ia 3
aAS Oorderedc

" ] 3
AS Ordered;

"
welded

/ 1O
“/ ‘L()/(L.‘

Low

LOW



inter-Office Momorandum
NF-2635 File: 701.2/4003.2

Date May 3, 1982 % o “a I

Location Headquarters

(1) 1IOM NF-2620, J.D. McCarthy to N.C. Kazanas, "TMI-1 Task 7 Fuel Inspection
Plan", April 16, 1982.
(2) B&W EIR 51-1132401-01, "TMI-1 Top of Core Video Examination', April 16, 1982.

(3) IOM NF-2628, E.D. Shoua to N.C. Kazanas, '"Task 7: Subtask 11, RNS Retainer
Inspection", April 27, 1982.

(4) Task 7 Procedure No. STP 1-82-0023.

Subject Task 7: Item 9, Top of the Core
Inspection

=

0o —
ol =
@

On April 22nd and 23rd TMI Fuel Projects and Plant Engineering personnel

inspected the top of the TMI-1 core in accordance with the Task 7 require-

ments specified in References 1, 2, and 4. The inspections consisted of video scans
and closeups of representative top of the core components. No anomalous

materials or mechanical conditions were observed for the upper fuel and control
components examined. The examinations also served to verify that no loose

parts or general materials deterioration were present.

Camera and lighting equipment were suspended from the auxiliary fuel handling
bridge and maneuvered manually. The video image was monitored both on the
bridge by the equipment handlers and remotely by the inspecting engineers with
voice-over comments from the latter. All inspections were video-taped for
documentation and any necessary further evaluations. Every core location was
examined at least to a detail consistent with the inspection requirements.
Actually, due to the excellent picture clarity and visibility of most components,
many more specific closeup exams were obtained than originally required.

In addition to observing for general conditions, inspections included F.A. hold-
down springs, spring retaining spiders (and load arms), guide tube nuts (and
welds), and latchcups. At control element (CCA) locations the CCA spiders,

rod nuts and rod nut welds were examined. Viewing conditions allowed clear
closeup inspection of all visibly accessible components.

Special attention was paid to the Inconel X-750 F.A. holddown springs in the 106
core locations without a CCA inserted. These included three springs from the
B&W heat 64G5XS that recently had several breaks at other plants. Also,

partial views of spring coils beneath almost every CCA were obtained. No
corrosion, cracking, coil relocation, or excessive crud were seen for any
spring. A further indication of the integrity of all holddown springs was

that no spring retainers exhibited tilt.

The CF-3M spring retaining spiders also showed no excessive crud buildup,
corrosion, or indications of cracking at the load arms. All of the SS304 guide
tube nuts inspected were in place with no visible degradation to their welds.

The circumferential latchcup welds were not visible at the camera angle used
(angle was chosen for best holddown spring views); however, the tops of all
latchcups in the 106 non-CCA locations were in good condition and show no relo-
cations. No significant debris was evident on the upper end fitting grill plates.



ro

N. C. Kazanas -

Overall conditions were typical for all components; i.e., the older F.A.s
and CCAs with more exposure were darkened with varying amounts of crud
buildup, while fresh components were brighter and clean.

Inspection of the RNS/ORA mechanical retainer was reported earlier in
Reference 3.

Therefore, based on these inspection results, the top of the core fuel and
control components examined showed no indications of anomalous materials or
mechanical conditions.

Test Completion Review Sheet is attached.

Lo e C»/

“ J. D. McCarthy
\_/MI Fuel Projects

G.R. Bond
J.J. Colitz (TMI)
R.W. Keaten
J.D. Luoma
C.B. Mehta
R.M. Rama
E. Rhedrick (w/attach.)
E.D. Shoua
D.G. Slear
J.R. Stair (TMI)
S. Wilkerson (TMI)



¢ g Inter-Offlice Memorandum

Lo May 11, 1982 m NucH@ar

Remote Visual Examination
(Task 7, Inspection #9) Top of 6111-82-2073

Subjec!  ruel and Core Components.

Location TMINS Trailers #256/258

—
o]

W. S. Wilkerson
Lead Nuclear Engineer-Unit I

Ref: GPU Nuclear Fuels Memo #NF-2620

Reviewed five (5) reels of reel to reel video tape of the top
portion of the fuel and core components. The review was in
accordance with Inspection #9, Task 7. The review took place
after the actual inspection had been performed. The area
appeared to be in good shape and the film sensitivity was such
that the identification number of each assembly was easily dis-
cernible. There was white shiny particles appdrent throughout
the entire area. These particles were most of the assemblies.

Inspection #9 outlined the areas of interest and the following
was noted:

1) A.l. of inspection outline: No metal degredation and no
loose parts were noted.

2) A.3. of inspection outline: Springs don't appear to have
any excessive relocation and none appear to be cracked.
Note: A.P.S.R. and C.R. 257 of spring visible, on all

others 707 to 807 of spring is visible.

3) A.4.a. of inspection outline: Retainer Load Arms not brecken
(four (4) places). Note: A.P.S.R. and C.R. only two (2)
Load Arms were visible.

4) A.4.a. of inspection outline: All hold-down Spring Retaining
Spiders were in place and not askew.

5) A.4.b. of inspection outline: Guide tube nuts were in place.
a) A.P.S.R. and C.R.; only four (4) to six (6) nuts out of
sixteen (16) were visible.

b) All other assemblies; eight (8) to twelve(l2) nuts out of
sixteen (16) were visible.

The above items are the only items on the inspection list which
were visually accessible and discernible. It should be noted
that nine (9) of the fuel assemblies are not covered on the video
tapes.
A0OO0648
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Refs.:

Inter-Office Memorandum

vy File: 701.2/4003.2
NF-2646 .

May 10, 1982

Task 7, Fuel and Control Assembly
Inspection Results: Items 10A,10B,10D

el S5 PR A S Location Headquarters

1. 1IOM NF-2620, J.D: McCarthy to N.C. Kazanas, "TMI-1 Task 7 Fuel
Inspection Plan", April 16, 1982.

2. B&W EIR 51-1132404-01, "TMI-1 Recovery: Fuel Assembly Inspection",
April 16, 1982.

3. B&W EIR 51-1132412-01, "TMI-1 Recovery: Control Component Inspection',
April 16, 1982

4. Task 7 Procedure No. TCN 1-82-0051.

5. Task 7 Procedure No. STP 1-82-0027.

As part of Task 7 of the OTSG Recovery Program, inspections were completed
on TMI-1 fuel assemblies and control component assemblies in accordance
with the requirements specified in References 1 to 5. The inspections
were performed by TMI Fuel Projects and Plant Engineering personnel; B&W
fuels engineers also participated. Inspections consisted of video scans
and close-ups of two fresh fuel assemblies pulled from the core, four
irradiated FAs and one fresh FA in the core, two control components (one
CRA and one APSRA) , and a portion of the core baffle. Several faces of
the pulled fresh FAs were also inspected by direct visual exam.uation.
Special attention was paid to materials potentially vulnerable to sulfur-
induced corrosion, to potential weld-sensitized areas, and to areas of
higher stress. Results showed no anomalous materials conditions on any
of the fuel or control components examined.

Results of the baffle inspection will be reported independently by Plant
QA (W. Kimmick).

Item 10A - Unirradiated Fuel

Fresh fuel assemblies NJO132 and NJO1BM were pulled from core locations
C-4 and H-15, respectively, using the main fuel handling bridge and moved
over the deep end of the fuel canal. A Diamond ST-5 video camera with
zoom lens on pan and tilt was situated on the canal floor about 2 feet
from the assembly. Appropriate stationary lighting was provided. Viewing
was in air and the video system provided extremely clear black and white
remote monitor pictures. Left-right field ranged from the full width of
the FA face at about 1X to a 4-5X magnification of any detailed area on
the face. Video tapes were recorded on Betamax cassettes with voice-
annotation by the inspecting engineer. Video inspection included the

N, S, E and W faces of FA 132 and the N and S faces of FA 1 BM. 1In
addition, the B&W fuels engineers performed direct visual examinations of
the S face of 132 and the N, W and E faces of 1 BM.
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Inspections consisted of a full vertical scan of each FA face as the
assembly was raised or lowered past the camera (or the direct-visual
inspector). ESpecific examinations included: the holddown spring
retaining spider plugs, the horizomial structural welds connecting the
end fitting grill and plenum, the welds connecting the end fitting grill
to the skirted end spacer grids, the outer ribs «f all spacer grids, and
the outer fuel rods. Due to the excellent picture clarity and smoothness

of operations, many more detailed examinations were performed than specified
in the requirements.

Each FA has two holddown spring retaining spider plugs (304SS) at 180°
welded between two upper end fitting locating fingers (CF3M-SS) to
contain the spider. Although it was necessary to view the plugs through
cutouts in the FA grappling tool lifting arms, all four plugs were
clearly visible, in place, and the tack welds to the fingers were in good
condition. The retaining spider load arms beneath the plug were properly
oriented (no tilt) and flush against the plug.

The outer surfaces of the CF3M-SS upper and lower end fittings were
smooth and clean in all cases.

All of the horizontal structural welds joining the CF3M grill and the

CF3M plenum to form the upper and lower end fitting assemblies were
inspected on both FAs. For the six FA faces examined using the video zoom
this included individual inspections of the 48 welds at about 3-4X. No
indications of any cracking or weld deterioration were observed. Nor

were any anomalies seen on the remaining 16 welds inspected by direct-visual.

Axially adjacent to each plenum-to-grill weld there is a large (5/8-inch
diameter) button weld joining the end fitting grill to the Inconel-718
skirted end spacer grids. These welds were also examined at 3-4X and
all showed no indications of defects or corrosive attack.

The outer ribs of all Inconel-718 spacer grids on both FAs were closely
inspected. Welds and other detail areas (e.g., hard-stop indentations)
were viewed at 3-5X on the 6 videoed faces. All spot welds on the end
spacer grid skirt weldments were in good condition. Rib surfaces were
smooth and clean. Occasional darker patches or light scratches showing

on the video image of the ribs were interpreted as post-welding grind
marks or rub marks due to fuel handling. No corrosive damage was detected.
This was verified by the direct-visual inspections.

Special attention was given to the stamped hard-stop depression areas on
the ribs and to the rib intersection welds. No cracks or evidence of
corrosive damage were seen. Although viewing conditions did not permit
a fully-lighted image within the peripheral fuel rod cells, the adjacent
rib springs were seen to be in place and against the rods. Corners of
the grids were examined, and in several cases turned directly into the
camera, with no signs of deterioration.
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According to the B&W inspectors who performed the direct-visuals,

several grid strap surfaces exhibited a light yellow discoloration.

A wipe sample was taken across one such rib and the colored material was
easily removed. No corrosion or other anomalous material conditions were
associated with the discoloration. The wipe sample will be chemically
analvzed at B&W LRC.

The full view of each intermediate spacer grid showed that all were
properly oriented relative to the fuel rods.

The Zircaloy-4 fuel rods were scanned vertically in each span between
grids. Views were full-width of an FA at about 1X and, in several
instances, 3 or 4 adjacent rods at 4-5X. All rods were free of adhering
crud and in excellent condition.

At several spacer locations the rods exhibited small elliptical swirl
marks of a whitish-gray color immediately below (and sometimes also above)
the grid. The pattern of the marks seemed to be symmetrical about the
middle fuel rod in the outer row. A wipe sample was taken across the
rods at one location and sent to B&W LRC for chemical analysis. No
indications of corrosion were associated with these markings.

During the inspections several irregularly-shaped bright marks were seen
on the rods or grid straps. These were determined by direct-visual exam-
ination to pe debris from the deep end water and did not adhere to the

FA components.

As part of the in-core inspections described below under Item 10B, an
additional face of a fresh fuel assembly was inspected (FA NJO1BL,
Location B-4, West face). Although camera and lighting equipment were
different, good pictures were obtained. Results were the same as for the
removed fresh assemblies, i.e., a uniformly clean assembly with no indi-
cations of any corrosion or other material degradation.

Several 35mm color slides were taken of FA 132 during the inspections.
The pictures verify the good condition of all components on the assembtly.
A close-up shot of one spacer grid area shows both the swirl marks on tha
fuel rods and a light yellowish-orange discoloration on portions of the
outer strap. Again, no materials degradation is associated with these
markings.

Inspections of the tottom of the lower end fittings were not performed
(Items 8 and 9 of Reference 1). These exams were optional in the inspection
plan and were omitted because camera angles did not permit viewing. Direct
visual examination would have created an unjustified risk. The GPUN and

B&W inspecting engineers agreed that the good condition of the other FA
components made it unlikely that the LEF contained any excessive crud
deposits, or that the guide tube nuts or guide bars were damaged.
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Item 10B - Irradiated Fuel

Irradiated fuel as:temblies were inshected in place in the core. The
following were examined:

Fiel Core Insertion Face
Assembly Location Batch Inspected
NJO OMG H-14 6 S
NJO 13A C-5 6 N
NJO OLT Cc-3 5 S
NJO OBl D=4 4B E

A Westinghouse-1250 video camera with a right-angle lens was suspended

from the auxiliary fuel handling bridge into the empty core locations

(C-4, H-15) created by removal of the two fresh assemblies. A supplementary
light source was also provided. Both camera and light were manually
maneuvered from the bridge. Viewing was in water and the ideo system
provided clear black and white remote monitor pictures. Left-to-right

field ranged from about cne-third the width of an assembly (4-5 rods)

at about 1-2X to a magaification of 6-8X of any detailed area on the FA
face. Betamax cassette video tapes were taken for all inspections with
voice-over by the inspecting engineer.

In addition to the irradiated assemblies, the West face of fresh FA NJO1BL
was also examined by the above method. Results are described above under
Item 10A.

Inspections consisted of a full vertical scan of each FA face by raising

or lcsering the camera. Specific examinations included: holddown spring
retaining spider plugs, structural welds between the end fitting grill

and plenum, welds between the end fittings and spacer grid skirts, outer
grid straps, and outer fuel rods. Special attention was given to end
fitting and spacer grid components and welds which were eramined completely
on each FA face. Coverage of fuel rods was detailed but representative,
with full horizontal scans across all rods at elevations with distinctive
crud patterns.

Because of assembly orientations the holddown spring retaining spider

plug (304SS) was visible only on the Batch 4B FA. The plug was in place
and the tack welds to the UEF ocating fingers (CF3M) showed no degradation.
The plug and welds exhibited a typical amount of crud deposition for an
assembly with three cycles of exposure. The retaiaing spider load arms in
the 4B,and all tnree other irradiatec FAs, were properly oriented.
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The outer surfaces of the CFIM end fittings on each FA were all in good
condition with crud deposits typical for their respective exposures. (The
Batch 6 assemblies were particularly clean after one cycle.)

Each structural weld joining the end fittirg CF3M grill and plenum was
inspected on each FA face (total of 32 welds). Magnification was about 5X.
No cracks or weld degradation were observed.

Each adjacent button weld joining the CF3M grill to the Inconel-718 end
spacer grids was similarly inspected (total of 32 welds). No deterioration
was seen on any weld.

The outer ribs of all Inconel-718 spacer grids on the face of each
irradiated FA were closely examined. The spacers showed varying amounts
of crud deposits typical for their different operating times. Welds and
other detail areas were viewed at 6-~7X across each grid strap. Spot welds
on the end spacer skirt weldments appeared in good condition. Various
minor markings and shadings were identified as due to fabrication grinding,
fuel handling, or irregular crud patterns. No indications of corrosive
material damage was observed.

Special attention was paid to all rib intersection welds and the hard-stop
depression locations. No cracks or other material deterioration were seen.
Lighting conditions afforded many good views into the outer fuel rod cells.
Adjacent rib springs were in place and against the rods. Visible portions
of the grid corners were also intact.

Although a full view of a grid could not be obtained, the partial views
indicated that all were properly oriented relative to the fuel rods. The
top few spacers on the older Batch 4B FA showed some axial misalignments
(%" to %") relative to grids on adjacent lower burnup assemblies. This is
expected due to irradiation-induced assembly growth,

Minor grid damage, unrelated to Task 7 concerns, was observed on the upper
end spacer of the Batch 5 assembly. The bottom edge of the outer rib is
bent upward (or torn off) to a height of about one quarter inch across

two adjacent fuel rod cells near the SE corner of the grid. However,

all the rib intersection welds appeared intact and the grid structuially
sound. Also, there was no difficulty removing the adjacent fresh assembly

from location C-4. The B&W fuel engineers concurred that such damage was
of minor concern.

The Zircaloy-4 fuel rods were vertically scanned in each inter-grid span.
Views were of 4 or 5 rods at 1-2X. At elevations of particular interest
(e.g., distinctive crud patterns) full horizontal pans were made across

the assembly at 6-7X. The two Batch 6 assemblies appeared very clean

with a uniform lustre. The Batch 5 FA had some moderately heavy crud
patterns at the upper spans, becoming uniform at mid-assembly to the bottom.
The Batch 4B FA exhibited heavier crud deposits in the top spans with a very
mottled light and dark pattern. This also became more unifrom toward the
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bottom of the assembly. None of these crud patterns were considered
atypical or excessive for the relative burnups of the FAs: this was
concurred with by the B&W LRC engineer. No indications of defects or
chemical degradation were observed.

Item 10D - Control Components

Two control component assemblies (CC:) were selected for inspection:
Control Rod Assembly (CRA) #C10 from core location E-3; and Axial Power
Shaping Rod Assembly (APSRA) #A03 from location F-4. The CCAs were
partially lifted out of the fuel assemblies from the main fuel bridge
using the manual CCA handling tool suspended from the bridge hoist.
Removal was limited to a height of about 2% feet based on minimization
of both personnel exposure and mechanical damage risks.

Viewing equipment was the same as for the irradiated fuel inspections
(Item 10B above): Westinghouse 1250 video camera with right-angle lens
and a separate supplementary light source. Both were suspended from the
bridge and maneuvered manually. Monitoring was also the same as described
for irradiated fuel, with a magnification capability of 6-8X of detailed
areas. Betamax video tapes with voice-over were recorded.

Inspections consisted of scans and/or close-ups, as appropriate, of spider
assemblies, rod nut welds, retainer pin welds, upper end plug to cladding
welds, and CR cladding. As for the other fuel-related examinations,

good picture quality and relative ease of operations allowed more inspections
to be performed than called for in the requirements.

Both CF-3M spider assemblies were in good condition with no excessive crud
buildup or observable corrosion. This confirmed the results of the top of
the core inspection which showed these and other CCA spiders to be free of
materials damage.

Six to eight SS304 rod nuts and welds on each CCA were examined at about

7X with no missing nuts and no signs of weld cracks or other deterioration.
At least two retainer pin and the stop pin area welds were inspected on

the S5304 female coupling hub of each CCA and were also in good condition.
Again, these confirmed the top of the core results.

Special attention was paid to the circumferential welds joining the upper
end plugs (SS 304/308) to the SS304 CR cladding. About 10 welds were
examined on each CCA at about 6X. For the CRA, all of the welds were

in excellent condition: smooth with no indications of cracking or corrosion.
For the APSRA, several of the welds had a rougher appearance indicatiag

some circumferential ridging. One weld contained a grooved indication
between the bottom of the fusion area and the cladding that warranted

further evaluation. This concern was alleviated by closer examination

of the video tape using freeze-frames of the weld which indicated that no
separation existed at the groove. The concern was fully resolved by
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inspection of the same weld on several rods of an inventory APSRA., The
as-fabricated welds, examined at about 2-3X, showed similar circumferential
grooves in the fusion area, but no indications of separation or cracking.
These evaluations provided sufficient evidence to judge the weld acceptabie.
A more detailed report on this concern will be prepared by Plant QA

(W, Kimmick).

The SS304 cladding was inspected at about 3-4X for a length of 15 to 20
inches below the end plug weid. Eight to ten rods were examined on each
CCA. All had light, mostly uniform crud deposits judged to be typical
for rods in their exposure range. This was concurred with by the B&W
LRC engineer. No defects, irregularities, or corrosion were observed.

Summary

The purpose of Task 7 inspection Items 10A, 10B, and 10D was to assess the
general appearance and overall structural integrity of the Cycle 5 fuel
assemblies and contrcl components for abnormal crud deposits, anomalous
surface textures, and indications of sulfur-induced corrosion. As
described in the above sections, detailed examinations of representative
unirradiated and irradiated fuel assemblies and control assemblies has
been completed. Particular interest was focused on potentially vulnerable
materials, possibly sensitized weld areas, and areas of higher stress.
Results show that the core components examined exhibit no atypical conditions
and no visually-observable materials or mechanical degradation.

Test Completion Review Sheets for inspection Items 10A, 10B, and 10D are
attached.

E. D. Shoua
Nuclear Analysis & Fuels Group

JDMc /EDS : rmc

Att.

cc: G.R. Bond R.M. Rama
J.J. Colitz (TMI) G.E. Rhedrick (w/att.)
R.W. Keaten D.C. Slear
W.L. Kimmick (TMI) J.R. Stair (TMI)
J.D. Luoma W.S. Wilkerson (TMI)
C.B. Mehta
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Nuclear Power Generation Liv sion

a McDermott company 3315 Old Forest Road
P.O. Box 1260
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GPU-82-122

Mr. D. G. Slear

TMI-1 Project Enyineering Manager
GPU Nuclear

100 Interpace Parkway

Farsippany, nJ 07054

subject. GPUN (TMI-1)
Master Services Contrdct, Effective Date June 1, 1977
Reference Nos: B&W 582-7105, GPUN M77120
Task 182-Task 7 RCS Inspection

Reference: Gregory E. Rhedrick to J. F. Pearsun, “Validation of TMI-1
Fuel Assembly Inspection," dated April 29, 1982, UA/32-005.

Attacnhment: Trip Report J. E. Matnheson to Distribution, dated day 3, 19g2.
Trip Report J. T. Mayer to Distribution, dated May 4, 1982

Dear Mr, Slear:

The attached information was provided directly to Mr. Kazanas. It is being
formally transmitted for record purposes.

The attacned information provides results of inspections of fuel 1in tne
IMI-1 core, both new fuel and irradiated fuel in the vicinity of the new fuel.
The inspection results for control components and axial power shaping rod
assemblies are also reported,

The general conclusion from the visual inspections was that no significant
degradation of these assemblies or components has occurred. The only anomaly
noted was the presence c¢f a lignt yellow substance on and near the fuel assemoly
grids. The nature of this material is presently being investigated at the
Lynchburgy Research Center,

Should you have any questions or comments regarding tms information please
contact me at 304-385-2611 in Lynchburg.

very truly yours,

N

L. Jo. Stanek

Engineering Proau Manager
/amr
Attachment
€c: R. L. Long Jo Jo. Colitz M. J. Graham D. W. Uemers
H. D. Hukill R. A, Knief Jo A. Mann R. J. Toole
U. S. Bhachu L. R. Allen F. R. Faist R. E. Kosiba
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Subject Date
TRIP REPORT - TMI-1 FUEL INSPECTION, APRIL 26-30. 1982 MAY 3, 12982
DISTRIBUTION
V/Q
KO STEINLL JB ANDRENS
RV DEMARS MH FISH
CG DIDEON DG CULBERSON
JT MAYER (LRC) RJ BAKER
GL GARNER RS PIASCIK

The purpose of this trip was to inspect two new fuel assemblies and

the top of two components at the TMI-1 site. This inspection was intended
to determine whether the sulphur-contaminated primary coolant had any
deleterious effects on fuel assemblies and components. The two assemblies
to be inspected were NJO1BM and NJO132. The control components were

ASPRA S/N A02 and Control Component S/N C10.

A thorough visual examination was conducted on the fuel using remote video
equipment. The camera was set up on the drained canal floor and was
capable of panning the fuel assembly while it was raised and lowered into
the water in the deep end. While inspecting assembly NJOIBM, an anomaly
was observed on one of the fuel rods. The nature of this could not be
determined from the video picture, so I went down on the canal floor for

a visual examination. The problem was determined to be a wetted flake of
boron which had floated on to the fuel from the plenum which was stored
in the deep end.

Wnile down there, [ observed a light yellow deposit on the grids which was
concentrated about the soft stops and above and below the grids on the

fuel rods. Wipes of this substance were taken by J. T. Mayer (LRC) when
the second fuel assembly was inspected. For that inspection, [ remained
on the canal floor during the entire procedure. A report form was filled
out for each face of each fuel assembly which was visually inspected.

These forms were submitted to Joe McCarthy (GPU). Copies are attached to
this report. In general, no significant degracdation of the fuel assemblies
was noted.

The CRA and APSRA were pulled up far enough to view the end plug/tube weld
area, using underwater video equipment suspended from the fuel handling
bridge. During this inspection, an incomplete weld zone was noted on one
of the rods. Further investigation proved this to be acceptable, since
zones of this type occur in the welding process. No other anomalies were
noted. This inspection completed the inspection of the RCS components

at TMI“' g\(' e
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File No.
or Ref.
ubj. e 1 R 3 Date
‘ " TRIP REPORT, TMI SITE, APRIL 26-30, 1982 MAY 4, 1982
' lfbh letter 1o cover one cuitomer and one subiect oniy.
Distribution

G. M. Bain D. G. Culberson, NPGD
AN oy H. H. Davis

D. L. Baty R. V., DeMars

P. C. Childress, NPGD C. G. Dideon

G. S. Clevinger F. R. Faist, TMI Site
Summary

core map).

more detail below).
my observations (see attachment).

Examination Procedure

viewing in-core and out-of-core.

of the deep end of the canal.

southwest corner of the canal.
phones.

irradiated fuel.

set up at the southwest corner for this exam.
concurrently.

drawing the component with a manual tool.

S. C. Inman

J. E. Matheson, NPGD
W. A. McInteer

L. J. Stanek, NPGD
K. 0. Stein, NPGD

John Matheson and I participated in the visual examination of fuel and control
components conducted by GPU as part of the TMI-1 recovery effort.
tion included two unirradiated fuel assemblies, one face each from four irradi-
ated assemblies, and the upper portion of two control components .(see attached

I perscnally concentrated on the irradiated components, and saw
nothing out of the ordinary (except for an anomoly on the APSRA, described in

At GPU's request, I drafted a brief statement summarizing

I took two wipe samples from one of the un-
irradiated fuel assemblies; John Matheson covered the visual examination of these.

The examina-

Two independent video svstems were set up in the Unit 1 reactor building for

The new fuel assemblies were pulled from the
core and examined while the bridge lowered and raised the assembly at the edge
An ST-5 camera with zoom and pan/tilt hud been
set up at the canal edge for this purpose, along with two fluorescent lights.
The monitoring and recording equipment were up at the walkway level near the
Communication to the bridge was done using head-

While the new fuel assembly was being examined, a Westinghouse 1250 camera was
lowered into the cavity (from the auxiliary bridge) for examination of the

An additional set of monitoring equipment and headphones were
The two examinations were done
The CRA exam was done with the Westinghouse camera after with-



Distribution -2- May 4, 1982

Joe McCarthy (GPU General Offices) directed the examination of the new fuel
assemblies NJO132 and 1BM. The site people were reluctant at first to allow
anyone down on the canal floor during this exam, but were finally persuaded to
give permission. John Matheson was down for the last part of the visual on 132,
and the entire visual on 1BM. I was down for the first part of the 132 exam

and took two wipe samples (batch #75) from the north (A) face. The first cover-
ed the entire outer strap on grid 4, and the second was taken on the firer <n-n
or so of all fuel rods just below grid 3. These wipes were taken to characterize
a yellowish-looking coating on the assemblies. The coating appeared to be re-
moved by the wiping, and the wipes were noticeably blackened.

Dave Shoua (also General Office) directed the irradiated fuel exam. The Westing~-
house camera was operated by either Scott Wilkerson (the site coordinator for the
entire exam) or Jim Stair, one of Wilkerson's engineers. B3ill Kimik, a site

Q/C representative, was the responsible GPU man for the control rod exams, espe-
cially the weld areas. In general, all exams were thorough and the image quality
good; however, the advantages of close-proximity direct inspection of the unir-
radiated fuel were obvious once this was allowed.

Results

The general appearance of the irradiated components is adequately described
the attached write-up. The one item not mentioned is the "anomaly" on one o
the rods from APSRA A03. The lower edge of the end cap/cladding weld region
had a thin dark circumferential line that had all the appearances of a crack.
Subsequent discussions and review of the videotape were not sufficient to deter-
mine just what the anomaly was. After examining several weld areas on some new

R

components being stored onsite, Kimik was satisfied that the mark was merely

discoloration, and the issue was dropped. Kimik indicated that several new
welds actually looked worse than the onme on A03. '

v Lkw , ;:e:T /q”“\*

Attachments
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CCTV) of irradiated

fuel in the TMI-1 core on 4=27-82, The following areas were observed:

The writer was present during a visual examination (using

Face Examined

-

Fuel Assezbly ID Ratch
NJOOLT - South
0Bl 4 East
13A 6 North
oMG 8 South

Inspections were generally done at close rang afr=-to-right field of view was
3 inches or less. Although full 100% coverage of each face was got accomplished,
representative areas of all covered in detail. During the viewing,
particular attention was given to weld areas (skirt-to-end-fitting and intermediate
spacer grid welds), stress areas on the grids, and fuel rod crud patterns. No
cracks or corroded areas were seen at any of the weld or stress regions. Fuel

rod crud patterns were quite variable, ranging from very mottled light and dark
regions in the upper portion of higher=-burned fuel, to uyniform lustrous areas
covering entire spans between grids. All of the patterns seen have been previously
observed on irradiated fuel from other B&W reactors. Nothing could be seen that
would be called atypical, and none of the examinations revealed any evidence of

significant chemical degradation to materials.

*
-9 -

components were

On 4=29-82, the writer also observed the CCTV visual examination of two partially
withdrawn (~ 1l feet) control compenents, AQ3 and Cl0. The cladding crud deposits

were light, reflective and uniform for the most part, and typical of other CRAs
from B&VW plants.

T B pe g

John T. May /
B&W R&D Divfision
Lynchburg Research Center

JT™/dss







TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 10A

Inspected Item: Un-irradiated Fuel Assembly

Type of Inspection: Video

Inspection and Test Plan: To assess the general appearance and overall structural
integrity of the un-irradiated fuel assemblies in the core for idications of

abnormal surface deposits (crud), abnormal surface texture, and sulfur-induced
corrosion. A general check o. the zircalov. Inconel 718.

No

|r<

1]

\,,
|

l. Is the work scope in agreement with the B&W Engineering
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

J. Dog# the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

SN

4. Does the quantity of items inspected agree with the minimum
requirements called oyt in the procedure? (Acizzfible
quantity inspected Minimum required . )

el F OO 2allFA.

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation

must be attached.

|
|

5. Based upon the results of this examination, were there any
repairs made to the item(s) being inspected, or recommen-

dations for repairs or replacements? v/// (5;)

6. Does there exist any unresolved discrepancies that have not
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

7. BSW EIR No. S [- (132404 -0 |
8. Task #7 Procedure No. TCA/ /= ?Z’ OO.(/

Reviewer's Signature C@.UV D W(Q/é

710

l s 5_ ?:, W&:/Q @ UMJQV(;Cl o@ Lowe~ B/ F,}f-.;a ¢ %t
o notVacters,
l (6"‘* west F.A. /’?M) ::J 8«-'0(0 T 5 uu"x Wer=

@ ] )d‘lJ‘lW&Q ﬁq jw-Covre V"zl.un.'\j -




OTSG Task 7 Inspection Area #10A

Title: Un-irradiated Fuel Assemblies

Type of Inspection: Remoge Video/Local Visual
Equipment Used: Diamond ST-5 with Zoom on Pan & Tilt
Procedure: RP 1507-12, TCN 1-82-0051

Final Report Prep: G. R. Bond/J. D. McCarthy

These inspections were performed on April 20, 1982 and were done in accordance
with the inspection plan outlined by the GPU Nuclear Fuels Memo NF-2620. The
following people were involved in the actual exam:

T. Mayer - B&W R&D Division

E. Matheson - B&W Fuel Engineering

J. D. McCarthy - GPU Nuclear Fuels

W. S. Wwilkerson - Lead Nuclear Engineer, TMI-1

Using the Table nomenclature from NF-2620 the results are listed below.

Item C.1 "F.A. Wipe Samples"

Two wipe samples were taken on F.A. #NJ Q1BM removed from core
location "H-15".

Item C.2 "Holddown Spring Retainer Plug"

The two plugs in each assembly examined, NJ §132 and NJP1BM, were
viewed. A1l four plugs were found in place with no sign of cracking
or degradation.

Item C.3 “Upper End Fitting Plenum to Grill Weld"

A1l faces on both assemblies were viewed either thru remote monitoring
equipment or a Tocal visual examination. No degradation or cracking
was observed.

[tem C.4 "Upper End Spacer Grid to UEF Grill Weld"
The same exam and results as noted for Item C.3 above.

[tem C.5 "Overall F.A. Grids and Rods"

A1l faces on both assemblies were viewed by remote monitoring or local
visual. A1l rods and grids appeared normal for a new assembly. Local
visual exam revealed that debris noted during video exam was being
picked up off the water surface in the deep end and were not representa-
tive of the core conditions. The yellow deposits noted by the BAaW
representatives on NJP132 were not seen by the GPU individual nor are
they apparent on the color slides taken at the time.
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 10B

Inspected Item: Irradiated Fuel Assembly

Type of Inspection: Video

[nspection and Test Plan: To assess the general appearance and overall structural
integrity of the irradiated fuel assemblies in the core for indications of

abnormal surface deposits (crud), abnormal surface texture, and sulfur-induced
corrosion. A general check of the zircalov. Inconel 718,

Yes No
l. Is the work scope in agreement with the B&W Engineering !,
Information Record?
2. Was there an approved inspection/test procedvre used for \/
this examination?
J. Does the results of the examination agree with the acceptance y
criteria called out in the inspection/test procedure?
4. Does the quantity of items inspected agree with the minimum __y;
requirements called out in the procedure? (Accessible
- . g
quantity inspected | "L’ Minimum required . Tircs,)
+ fquf\ + =ML

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon the results of this examination, were there any \

repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not 1%
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

-
P 2

7. BSWEIRNo. S = [/, 4C4 -C/

TIARY b F A XY A )
8. Task #7 Procedure No. (N - L, ¥
4
\:.\‘/ ~
oy p
. : ' s 17 f L
,“CQ es Reviewer's Signature v
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TSG Task 7 Inspection Area #108B

Title: Irradiated Fuel Examination

Type of Inspection: Remote Video

Equipment Used: Westinghouse 1250 TV Camera w/Rt Angle Lens.
Procedure: RP 1507-12, TCN 1-82-0051

Final Report Prep: G. R. Bond/E. D. Shoua

These icpections were performed in accordance with the GPU Nuclear Fuels in-
spection plan outlined in Memo NF-2620 on April 20, 1982. The following
people were directly involved with the examination:

. Mayer - B&W R&D Division
. Mehta - GPU Nuclear Fuels
. Rama - GPU Nuclear Fuels
. Shoua - GPU Nuclear Fuels
Stair - Nuclear Engineer, TM[-1
. Wilkerson - Lead Nuclear Engineer, TMI-]

Using the Table nomenclature of GPU Memo NF-2620 the results are listed below.
[tem D "Irradiated Fuel Assemblies"

The south face of F.A. NJ POLT (Batch 5), the east face of F.A.
NJPPB1 (Batch 4B), the north face of F.A. NJP13A (Batch 6), and
the south face of F.A. NJ PPMG (Batch 6) were examined.

The areas of particular interest for Task 7 were weld areas on the
upper and lower end fittings, the intermediate spacer grids, the
holddown retainer plugs, and the upper and lower spacer grids. All
of these areas as well as a general view of the individual fuel rods
were seen during the inspection with no weld cracking or metal
degradation identified.

Apart from Lhe Task 7 concerns was the identification of some minor
spacer grid damage due to fuel handling on one assembly, and some
variable rod crud patterns on F.A. NJ P@B1. Neither of these items
is unusual in nature from that which has been observed previously
at TMI or other B&W units.







TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 10k«

Inspected Item: Baffle Plate and Lower Grid

Type of Inspection: Video

Inspection and Test Plan: This examination will chec! for damage to the submerged
304 stainless steel shells and plates., Particular attention will be paid to

locking welds and HAZ's of welds. Bolts made of Al93-B8 and ¥X-750 material
will also be included in this inspection.

<
m
w
=

|

l. Is the work scope in agreement with the B&W Engineering
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

3. Does the results of the examination agree with the acceptance “
criteria called out in the inspection/test procedure?

4. Does the quantity of items inspected agree with the minimum v”
requirements called out in the procedure? (Accessible
quantity inspected Minimum required il

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation

must be attached.

5. Based upon the results of this examination, were there any [V
repairs made to the item(s) being inspected, or recommen-

dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not v
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are yes, a written description must
be attached.

7. B&W EIR No. 3)-1132<)O ~CD

8. Task #7 Procedure No. R? 1SOT-12 TeN 1-%2-0oS 1

/ g_. Iy
Reviewer's Signature U = ' | )4,!. )L’, LN S




[tem 1 &

T¢
iLeém §

Attachment A
Test Completion Review Sheet
Area #10C

”

The following excaptions were taken to the B&W EIR:

a)

Insp. 2.1.1, the entire vertical length of baffle plate was
not inspected. The visual conditions of the baffle toward

the lower portion of the baffle were insufficient for examina-
tion.

Insp. 2.1.3, none accessible.

Insp. 2.1.4, tne two attachment welds on each bolt's locking
pin were not visible in all cases, therefore they were not
inspected.

Insp. 2.1.6, none accessible.

Insp. 3.1.71, 3.1.2, 3.1.3 and 3.1.4. These areas were not

inspected due to the visual conditions in this area (which
prevented meaningful examination) and camera constraints.



DHDLULK & WILLUA - NFGU
ENGINEERING INFORMATION RECORD

OCUMENT IDENTIFIER 51-1132410-00

PREPARED BY &~/ <~ T.,44 DATE A%, po 25  j9u

REVIEWED BY L L DATE_3- 24-£2.
Cus C,L\QM A AW Midckem 3-26¥2

REMARKS::
1.0 Purpose

As part of the inspections to evaluate the reactor coolant system,
two different peripheral fuel assemblies located adjacent to baffle
piate assemblies will be removed from the core. A video inspection
will then be performed on the accessible, visible baffle plates and
the Tower grid assembly. Inspections shall be video taped.
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e Plate Inspection

=
.
BRSO

pect the accessible vertical baffle plates in each 27037F
ation for weid cracks and any other corrosion damage.

ns
oc
reas of special.consideration are:

T
-
i
A

1. Inspect the entire vertical length of each baffle
plate.

Inspect the flow heles and flow slots (if visible).

Inspect the vertical gap (only if visible) between
the baffle plates.

Inspect all baffle plate to former bolts, each 27037F
bolt's locking pin and each pin's two attachment Detail F

welds. This excludes the fifth horizontal row
down from the top of each baffle plate.

(84

Inspect the baffle plate to former bolts located on 27037F
the fifth horizontal row down from the top of each Cetail J
baffle plate. Inspect the single locking weld which

secures the 1/8 inch locking dowel.

6. ¢ visible, inspect the corner baffle to baffle 27037 F
bolts, each bolt's crimp wire and the crimp wire Detail H
locking weld.

-
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3.0 Lower Grid ‘Inspection

1
-

Inspect the accessible sections of the lower grid for weld
cracks and any other corrosion damage. Areas of special
consideration are:

%

o>

.Inspect the accessible lower grid pads and the 1/8

inch fillet weld at each grid pad's ends.

Inspect on each grid pad the two 3/8 inch diameter
dowels and 1/16" fiilet Jowel locking welds

Inspect on each grid pad the 1/2 inch diameter
socket head cap screw and its two locking welds.

Inspect any visible section of the lower grid

top rib section.

27042 F
Section V - V
143523 £
27042 F
Section V - V

27042 F
Section V - V

27042 F
143527 E



Inter-Off ce Memorandum

Jate May 21, 198¢ "
wuciear
subject JTSG Task 7 Area #10C
Core Baffle Inspection
r N. C, Kazanas Location Three Mile Island

Director - Quality Assurance

A remote visual inspection of the core baffle plate area adjacent to

core 'ocation "H-15" was completed on April 27, 1982

The examination was performed in accordance with TMI-1 Procedure

RP 1507-12 (TCN 1-82-0051). A1l of the inspected areas were found to
be acceptable with no indication of weld cracking or corrosion damage.

111k ‘1"‘{3 "'."" cn red N < /; N L

Kimmick, R trowskil, and F tion Review
: il =

heet, and B&W EIR 51-113241

Wilkerson
Lead Nuclear Engineer, TMI-]

1

). Colitz, Plant Engineerin

“le o J . . - J ’

g Director, TMI-]
W. L. Kimmick, NDE/Piping Insp. Lead QA
5. Giacobbe, Welding & Materials Manager
3. E. Rhedrick, QA Engineer III Mechanical
R. Ostrowski, Supervisor Inservice Inspection, OC

o

AOOOO848



Page 1 of 2
OTSG Task 7 Inspection Area #10C

Tit.e: Baffle Plate and Lower Grid

Type of Inspection: Remote Video

Equipment Used: Westinghouse 1250 w/Rt. Angle Lens
Procedure: RP 1507-12, TCN 1-82-0051

Report Prepdration: W. S. Wilkerson

These inspections were performed in accordance with B&W EIR-51-1132410-00
on April 27, 1982. The following people were directly involved with the
actual examination:

W. Kimmick - GPUN QA, TMI-]
W. S. Wilkerson - Lead Nuclear Engineer, TMI-1

The video tape made during this exam was subsequently viewed by other GPU
individuals to help resolve one indication (discussed in Item 2.1.4 below).
This included but s not limited to:

J. Potter - GPUN QA, TMI-1
R. Ostrowski - GPUN QA, Oyster Creek
F. S. Giacobbe - GPUN System Labs, Materials & Welding Manager

Using the nomenclature of the B&W EIR the results are listed below.
Item 2.1.1 "Entire Length of Baffle Plate"

A closeup view of the baffle adjacent to core location "H-15"
was obtained for approximately 50-60% o7 the baffle. Camera
handling and the tight confines of the F.A. hole made per-
forming a verifiable 100% baffle inspection extremely diffi-
cult. Additionally, the surface texture and visual conditions
toward the bottom of the baffle made continued visual in-
spection less meaningful. No sign of material cracking or
degradation was noted in the general baffle plate.

Item 2 1.2 "Flow Holes & Flow Slots"

Only Flow holes were visible and these were examined. No
weld cracks or corrosion damage was found.

Item 2.1.4 "Baffle Plate to Former Bolts"

Twenty-one of these bolts were visible, however both locking
pin attachment welds were not visible in all twenty-one cases.
A1l visible bolts and welds were found to be free of weld
cracking or other corrosion damage.






inter-Cffice [Memorandum

Date May 19, 1982
Remote Visual Examination

Subject Task 7 Inspection 10C Core 6111-82-2072
Baffle Plate '"B'" (Area of

Fuel Assembly H-15) Lecation  TMINS Trailers #256/258

-4
(o]

W. S. Wilkerson
Lead Nuclear Engineer-TMI 1

A visual examination using video recording equipment was performed
on Core Baffle Plate "B" with twenty-one (21) bolts and welded
keepers and three (3) slotted screws with one (1) tack weld as a
retainer.

The examination performed was a visual inspection of the Baffle
Plate, the bolts with keepers and tack walds.

Approximately 407 of the entire length of the Baffle Plate was
examined along with the bolts, keepers and tack welds in the
accessible area behind fuel assembly H-15.

During the inspection process of the plate, ic was noted that an
indication, linear in nature, extended downward from the center
bolt hole of the upper first row of bolts. This linear indication
extended from the bolt hole down curving away from the center. The
appearance of the line was irregular and darker than the adjacent
surface.

The video film was reviewed extensively. Final determination of
whether the indication was relevant or non-relevant was unattainable.

The video film was then sent out for image inhancement. When the

results of this process are received, a final determination on the
relevancy of the indication will be made by GPU metallurgist.

. mmic
attachment Lead Piping/NDE Inspection

¢e:  J. Potter
R. Fenti
J, Tietjen
N. FKazanas
QC file w/attachment
CARIRS w/attachment

ADQOOE48
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INuclear 001187

Visual/Surface Data Sheet

Inspection ID: 7[7@ /0¢& | Component: //eﬂ@ .5/6’4’4‘4_/2

Deb(“w{oﬂ ,__g@é &A)/I/e {??f eﬁm/,uﬂﬁad //?at@ 8% Zo "7”4 _/ fas/ ﬂi””’éf LS
- (’a@{’ 69%& //Z?é 5-» Procedure. 7SV 28287 + I-de“d‘ 5/_:’- B VA“I hickness: % Fc:l Surface 5,“,,/
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Date May 14, 1982
(MTI 1094) (Rev. 1)

Subjec! Visual Observation

Reactor Vessel Baffl

To N. (

.. KAZANAS

Rei.: Black and White
Core location
B&W E1R-51-1132410-00

Inspection area

On May 6 1982
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i

r P Iin the absence of a stress related phenomenon, environmentally induced
cracking can be ruled out as a possible cause for the linear indication.

9 'his indication is believed to be a surface anomaly associated with the

plate and/or baffle

nutacturing history. The fact that grinding was
done in this area would suggest an attempt to remove such an indication
during manufacturing.

Recommendation:

recommended that this area be
re-examined to determine if any changes have occurred to the indication
shape.
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 10D

Inspected Item: Control Component

Type of Inspection: Video

Inspection and Test Plan: One control rod assembly (CRA) and one axial power

shaping rod assembly (APSRA) will be partially withdrawn in their core
position and visually inspected to verify their normal condition.

<
®
w
o
(o]

l. Is the work scope in agreement with the B&W Engineering
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

(9%

Dog#® the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

N t\ NN

4. Does the quantity of items inspected agree with the minimum
requlrements Lalled ut in the procedure? (Aﬂi Sblble
quant tv lnbpeLted Mipnimum required 4

eac £ veduel dud Sl welds of Qd(L

NOTE: If ‘an§ of'ﬁﬂe answers to (1), (2), (3), or (4) are no, a written explanation

must be attached.
5. Based upon the results of this examination, were there anv v////
repairs made to the item(s) being inspected, or recommen-

dations for repairs or replacements?

6. Joes there exist any unresolved discrepancies that have not V///
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

7. BSW EIRNo. S [~ (32412 - 0|
8. Task #7 Procedure No. STP ! - 87-" 0027

. . NN ) <
Reviewer's Signature Ml . W oo

@ Tws CCAs ihf[o-«l'-d"- N {

| cRB
/ /}PSV(FQ

O/



OTSG Task 7 Inspection Area #10D

Title: Control Component Examination

Type of Inspection: Remote Video

Equipment Used: Westinghouse 1250 w/Rt. Angle Lens
Procedure: STP 1-82-0027

Final Report Prep: G. R. Bond/J. D. McCarthy - General Conditions
W. Kimmick - Detail on End Plug to Tube Weld

The inspections were performed in accordance with the GPU Nuclear Fuels Memo
NF-2620 on April 22, 1982. The following people were directly involved in the
actual examinations:

. Kimmick - GPUN QA, TMI-]
E. Matheson - B&W Fuel Engineering
T. Mayer - B&W R&D Division
. D. McCarthy - GPU Nuclear Fuels
D. Shoua - GPU Nuclear Fuels
R. Stair - Nuciear Engineering, TMI-1
S. Wilkerson - Lead Nuclear Engineer, TMI-1]

T MmcaGcG =

As in inspection #10C additional GPU individuals reviewed the video tape.
Using the nomenclature from NF-2620 the results are listed below.

Item B.1 "CCA Spider"

Various spider assemblies were examined during the holddown spring
inspection and this inspection. No unusual conditions were found.

[tem B.2 "Rod Nut Weld"

Rod nut welds on the APSR A@3 and C1@, additionally some of these welds
were examined during the top of core inspection. All nuts were present
and no material cracking or corrosion noted.

Item B.3 "Retainer Pin Welds"
A video closeup on some of these welds was performed on A@3 and C19,

additionally some of these welds were examined during the top of core
inspection. No weld cracking or corrosion was found.
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A ‘ntor-Office Rlsmorandum

Date May 11, 1982

Remote Visual Examinarion
Task 7, Inspection 10D Control

Subject  pod Inspection (Axial Power
Shaping Rod A:P.S.R.) LARE ras
:"'A.56/ ed
To

R

w. S. Wilkerson
Lead Nuclear Engineer-TMI-1

a visual examination using video rec rding equipment was performed
on Axial Power Shaping Rod (A.S5.P.R.) #A03 located in the Core at
F

The examination performed was visual weld inspection of the u

pper

end plugs to the tube welds. There are sixteen (16) rods in the
assembly with one (1) weld per rod. Rods examined were only those
rods which were accessible with the camera.

During the inspection process of the welds it was noted that one (1)
*weld had a dark linier indication running along the toe of the weld
or the tube side. The area was looked at for = considerable period
of time with adjusted lighting and with a view taken as physically
close as possible, which is estimated to be about two (2) or three

(3) inches with a good focus for a short period of time.

When the film was reviewed, the area of concern vas froz

-

1 On the
screen which allowed a close and extended examination. 1 was noted
that this derk linier indication ran at the toe of the weld. The
indication was noticeably darker than areas adjacent and
contour of the weld bead,

m
e

ol i ;

an the same

Hor

One view of the weld was a profile of the joint. At this point ther
was an abrupt chnage at the edge of the weld metal with 2 minute de-
Pressed area between it and the base metal of the tube which had a
slight transition form the weld.

It was determined from B & W Engineering, Lynchburg, Virginia, that
these welds were welded using an automatic TIG process, with no filler
metal added, which is buffed after completion. This process is per-

formed to acquire the prcoper 0.D.

It was felt that to get a true propective of what was being seen, a
first hand lock at one of these assemblies and welds was necessary.
It was determined that new assemblies were available on site.

AQQ0Q0O648
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 12

Inspected Item: Core Barrel Bolr

Type of Inspection: Ultrasonic

Inspection and Test Plan: Determine if cracking has occurred on the bolts

or screws of the reactor internals.

No

Yes
l. 1Is the work scope in agreement with the B&W Engineering y//
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

J. Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

4. Does the quantity of items inspected agree with the minimum
requirements called out in the procedure? (Accessible
quantity inspected _J¢ Minimum required &£& .)

NN
|

NOTE: 1If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon the results of this examination, were there any P
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not P
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are yes, a written description must
be attached.

B&W EIR No. S/~ f/324#20-00
8. Task #7 Procedure No. W/_ sz /0/2

~J

Reviewer's Signature //déw QC&M«




inter-Office Memorarium

Oale April 30, 1982
i EI‘] Muciea;
Remote Ultrasonic Examination of Core -af

WUIUCl Barrel Bolting. Task #7 Test # 12

- N. C. Kazanas
' Location HQ

An Ultrasonic examination of the Core barrel bolting on Unit 1's reactor
was completed. This examination could only be performed on 96 of the 120
bolts securing the Core barrel. Interferences such as loca bumpers, vent
valves and jack screws limited this inspectiun from doing 100% of the bolts.
This meets and exceeds B&W's requirements which only required 88 Core barrel
bolts as a minimum to be examined. In performance of the 96 bolts, no
reflectors were detected and it is considered that all the bolting which was
inspected is acceptable.

On April 26, 1982 two(2) B&W personnel commenced the ' ltrasonic examination with
one(l) T.V. camera operator (B&W), while under Materials Technology surveillance.
During the lotted time, 60 bolts were attemped to be examined. Only 49 of the
Core barrel bolts could be examined, the remaining 11 bolts had interferences
which created an inadequate exam on these 11 bolts (refer to Attachments).

This examination was performed entirely from the fuel handling bridge using along
(approx 40') reach rod with the aide of video. At approximately 22:00 hours

the exam was terminated due to the plant had to prepare for fuel handling for
the next day. Bolts #1 thru 60 (Y to W axis) were completed for the exact
identification of the bolting which was examined, refer to B&W Volumetric data
sheet attached.

Re-entry was made on April 28, 1982 to complete the examination of the re-
maining 60 Core barrel bolts. During this exam it was also revealed that out
of the remaining 60 bolts to be examined, only 47 were accessible to U.T.

and 13 were inaccessible. This is depicted on Volumetric data sheets attached.
The test was completed and found acceptable.

This exam exceeded the requirements set forth by B&W on Document 51-1132420-00,
which requires that a minimum of €8 out of the 120 bolts be inspected. This
exam accomplished 96 out of 120 Care barrel bolts requiring U.T. and was
performed in accordance with B&W ISI 166 R/O and STP-1-82-0012.

RT:blf

cc: C. D. Cowfer

J. Potter

M. Zelse
ISI File
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CORE SUPPORT SHIELD TO CORE BARREL BOLTS










CONFIRMATION COPY
Inter-Office Memorandum

Rkt ([1{T] Nuclear

+ /

Task #7 Inspections 13, 14 (Annulus

»
Area Between Core Support Assembly and
Reactor Vessel), 16 (Plenum Assembly)

N. C. Kazanas Location Parsippany

Remote visual inspections using video tape equipment were performed
on the subject areas in accordance with GPUN Procedure STP 1-82-0014.
[There were no recordable indications as a result of these examina-
tions.

The following data sheets were generated to document the examina-

tions.

Inspection 13 & 14 0CO0176
000177

Inspection 16 000170
000174
000175
000179
000180
000181
000193
000194

R. Ostrowski
Supervisor, Inservice Inspection
RO/dg

cc: G. Rhedrick w/attachment
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ANNULUS BETWEEN CSA and RV

Core Support Shield Annulus

360° Weld OD Upper Flange & Shield Cylinder
360" Weld OD Lower Flange & Shield Cylinder

OD Surface Shield Cylinder, Upper & Tower
Flange

360° Weld OD Between (2) Outlet Nozzles and
Shield Cylinder

(4) Flow Deflectors & Attachment Welds

Surv@jllance Tube Assemblies

Thermal Shield Annulus

360 Weld OD Between Upper & Lower Cylinder
Section of Thermal Shield

OD Surface of Thermal! Shield
(?0) Block Ass'y [(3) Bolts & Welds)

(120) Lower Grid Sheet to Thermal Shield
Bolts [Locking Clips & Weldsl

(108) Lower Grid Shell to Core Barrel Bolts
ClLocking Clips & Weldsd

(15%) Accessible & complete:
(15%) Accessible & comp Lo

(15%) Accessible & completed

Non-accessible (0%)

Non-accessible (0%)

Non-accessible (0%)

(10%)

Performed - % undetermined
(2/20) Accessible & completed

(74/120) Accessible & complete

(72/108) Accessible & completed



TASK 1.D.:

13 & 14

Envamneering

INFo RECORD:

51-1132399-00

" INSPECTION CHECK L\ST

'

SHEET _ L o4 &

—

TVYrLE pamidn encin ota o0 Su/Riaen 3 »

e

AREA Te RBE
EXramawu D

ITEM
Ne.

Prawwis
NUMBER

ResviREMENT

REMARK §

2.1 Core Support
ihield assembly out
side diameter region
See Note 1 under
Remarks.

1600 circumferentia
weld (weld has been
blended) between
the core support
shield upper flange
and the shield
cylinder.

369° circumferent {a
weld (weld has been
blended) between
the core support
shield lower flange
and the shield
cvlinder.

270398 |
1466098 |
270408 |
|
|
!

Detail-D

270397
46605F

27040F

Detail-E!

Inspecr. for evidence of weld cracks
and corrosion damage - See spacific
item for additional requlrpaeqtu,

i
|

————

Inspect accessible outside sugfaces
of detectable parts for weld 1rarks
and corrosfon damage. |

|
a

e W—

Inspect accessible outside qufaces
of detectable parts for weld éracks
and corrosion damage. )

|

Hote 1: Access to perform the inspec-
tion of the annulus region between

the reactor vessel inside diameter wvall
and the core support shield is through
the eight (3) 3 1/8" diameter vent

valve exercise holes in the core support
shield flange.

Yeu o
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TASK I. . :
Enammveering

INSPEITION CHECK LI\ST

I'NFo RECORD: 51-132399-00 TITES Annulus between CSA and 3V/Video Inspection
[ =
AReEA To BE TTEM | Dravwis Resvirgmen T REMARNK §
EXAmInED Ne. NUMBER
1. Core support 2.1.3 27039F inspect accessible outside surfaces
shield cylinder for weld cracks/corrosion damage.
2 Upper [lange
}. Lower flange
160° weld hetween 2.1.4 = T040F Inspect accessible outside surfaces
each of the two (2) Detatl F for weld cracks and corrosion damage
itiet nozzles and ¥
the core support ) I
shield cylinder.
| | |
l
- —ee e el —————————————————melip — -—— -— _——
Four (4) flow 2.1.5 2709PF i Inspect accessible areas for weld
feflectors and view J-J | racks and corrosion damage. |
attachment welds to 27040F
core support shield View O-C'
cylinder.
1
1
survelllance tube 2.1.6 - Inspect accessible areas for cracks/

assemblies on core
support shield.

orrosion damage. |

Vey, o ‘



TASK 1. 0.

13 & 14

EnaneerInG

M B - S W EE B SR DR GH A R D S B R S e e
INSPECTION CHECK L\ST

Sueer ) off

INFo RECORD:  51-1132199-90 TITLE S Annulus Between CSA and RV/Video Inspection
 ——
AREA To BE TTEM | Drawmis ResvIREMEN T REMARK S
EXnmiwED Ne. NUMBER
1.1 Thermal shield ——— 27018¥ Inspect for weld cracks and ather
assembly outside corrosion damage. See specific
diameter area. ftem for additional requiremerts.
160° circumferentia 1.1.1 143538¢ Inspect acceshible outside suﬂta<es
wold (weld has been of the detectable parts for wdld
blended) between cracks and other corrosion dasage.
upper and lower |
cviinder sections |
of the thermal |
! )
shield ' |
|
T “*"' o gon ————— -V"""_"' P - - S — -

Thermal Shield 3.1.2 —— ! Inspect accessible outside digmeter

surface for cracks/corrosion damage
Accessible thermal 3.1.3 1256550 Inspect noting In each restraint.

shield restraint
block assemblies
(29)

1. The three (3) bolts and tHeir
locking clips per assembly.

2. Two (2) locking clip weldqd per
clip (cracks). |

J. Restraintg A, B, and shlni

Vey, 2,



- O N s SE Em e aE D O e éR = B U a0 EE e e
TITNSPECTION CHECK LIST

TASK 1.5

Jails

Enamneerinag

SHEET 4__ o4 8
———

INFOo RECORD: . <1 111219900 TITLES Annulus Batween CSA and RV/Video Inspection
[ =
AREA To BE TTEM | Drawws ResvirRgmen T REMARK §
EXAminED We. NuM I ER
cessible (96) 3.1.4 270337 Inspect for weld cracks and
lower grid shell & Detail-R corrosion damage.
forging to thermal |
shield bolts their {
locking clips and
the two locking |
lip welds per clip
3.3.9 27038F | Inspect for weld cracks and

Accessible (103)
lower grid shell
forging to core
barrel bolts, their
locking clips and
the two locking
clip welds per clip

& i)eh‘l 1-R
T

i |

o

| |

corrosion damage.

Yeu O



TASK 1.D.: b 1 TNSPECTION CHECK L\ST SHEET Lot 8
Enammeering
INFO RECORD: -, 9 T‘TLE: Annulus Between CSA and RV/Vide I:\'vi\( tion

AREA To RE REBVIREMENT REMARK §
EXAmainuED

Lover grid Iinspect outside diameter area for
11 forging, flow cracked welds and cor: fon damage.
stributor asseml ee specific item for additional
i gulde tubes requirements,

essible (12) | 4, Inspect for weld cracks
wk pad assembl i« i -1 corrosion damage
ynposed of :
shock pad
iwo (2) bolts
fTwo (2) bolt
locking clips
Two (2) locking
clip welds




TASK I.0.: 138 14 TINSPECTION CHECK L\ST SHeEET ¢ ot _8_

Enammeering
INFOo RECOR D 51-1112199-00 TITLES Annulus Between CSA and RV/Video Inspection
'S
AREA To BE TTEM | Drawwss ReaviREMIVT REMARK §
EXAmIwED Ne. NUMBER
Accessible (24) 4.1.2 27038¥ Inpsect for weld cracks and
gulde block corrosfon damage

assemblies (located

in pairs below each

shock pad) composed

£ s

= wuide bhlock,

2 14" dlameter i
dowel .

J. 1" hex head
bolt & washer.

4. Bolt to washer
weld (3) per ! |
bolt.

). Washer to guide
block weld (2)
per washer. |

S (S — T ———— e ——————

Lower grid shell 4.1.3 - Inspect accessible outside digmeter
forging. surface for cracks/corrosion damage

' Veu 0



TASK T.0. : 135 16 INSPECTION CHECK L\ST SHEEY 1 ot 8
Enamneering
INFO RECORD: 51-1132399-00 TITLE: Annulus Between CSA and RV/Video laspection

|~
AReEA To BE TTEM | Drawmis ResviREMEN T REMARK §
EXAmiIwLED Ne. NUMBER

Accessible (96) 4.1.4 143529€ Inspect for weld cracks and
flow distributor rosion damage.

to lower grid shell
forging bolts, thel
locking clips, (2)
locking clip welds
per clip.

Accessible areas 4.1.5 1643529€ Inspect for cracks nd
of the lower flow 143540F corrosion damage.
distributor head

including the (156) |
6" diameter flow
holes. !

e, SN m—

. T

Accessible incore 4.1.6 ———— Inspect for cracks and corrosfon
guide tubes (52) damage. |
their gussets and
accessible gusset
welds,

Yeu .



TASK I.u. : 134 14 INSPECTION CHECK LI\ST SuerT 8ot 8
Enameering |
I'NFo RECORD: . 5113 12 199-00) TIYTLE S Annulus Between CSA and RV/Viden Inspection
=
AREA To BE TTEM | Drawmis Resvimemen T REMARK §
EXAmIwED Ne. NUMSER,
Accessible areas 4.1.7 ——— Inspect for cracks/corrosion damage

of the bottom of
the reactor vessel.

Vey, o
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NDE Visual/Surface Data Sheet 000177
Swe.  Tmx-) L= ___4__‘_‘__hwecuonl0. TASK 7 Zask, 13 | Component: W..,g
Desuupuoﬂ Jee ,Qg-,'Io“J fFoR 5
'O Z7EmrS 2.1, 3.4, &) |Procedus AYA | TesSutace Ayl
lest Method V/J'U"L ]N Posmons» A.I Distance: ”ﬁ Dumnq_J}'c e PRI xS, 1982
(via_mfnec y s 7 p{[a__ sy O /6 ?I Level r Notes
Examiner i ID: Ay Level Ay See /s pETTIONI CHETK
. TR Magnetic Paai-Ll; iOn!yl Y Dye Penetrant (Only) ASST KOR ROCELTHRSE
erticle Cleaner Batch# VIRE I EVTS
Wet Dry [} golor Pﬂ::t:nl Batch# M RED
Visible Hum‘qxr atch Developer Batch# 7/ ﬂ e mo 7E VvisomMe vsSinG
Instrument Method: VIDEO EQuUIPmIERT
Method Current __ Visible () Thermometer
- »Mac.lunv Amperes — - L Fluorescent [ Temp —— 7””'!! .gl y
! ( Distance From §
ind . Size (inches)
No Status {inches) g S e E Remarks
noh (I ) cw fcew | 1 | 2 7A6s #3 :
IR U= E S IR -+ - Hoce “E~ Sogiremn- 4 ) _qtf E7AXIEA 712
= e e T e 3.113/3’ 3./2, 313 2.2.1,2.1.3 |
b R e e e _Hoce r* Sogmems- Y15, 16 414
T, SN LR (3R R e 4.42,3.09 3.15 9.1/ ?/1.1/[2/?
- = S R 2. 13
e - - — — - e e o N, F p— F""‘ Ef* B - 6
Tt 1A L A TRPE JuBaE™s .15, 41& 4l2
i Che i -l - L TREI . o114 3/'/1153/3 3.42 2.4
el RIS SRS e Sy Datis 2./ 3
_,;7 _Nn Hepn ume- ufm?@f@;jf" "~ Reportable Indications (] Non Relevant Indications (]
Hewewedbv 7 (il Ce !lovd. /4 IDoloz/zl /1 19 Page ] of g [NDE Request No s/‘
Method/ind No Visual/0 198 " P T/200399 M T 400599 Other/60C 799 -




[TINuclear
NDE Visual/Surface Deta Sheet 000176
S gmrl LInspection 0: 7950 7 TasP 13 [Comoonem 20 g eperare oeatek.
Doscnphon Sfe p(mnpx; _FOR. SPECIFIe AOCATIOUS A O ITEW Y  EXm ieED
tD Irms 2. , 8.0 9. ’ [oncodwo m.o,ygzLMumd “:T/é'_ Thickness N/ﬂ F;:sm 4
ng! Method WJ’{-}(": No Positions: sy L"“""‘" v In. | Drawing: F o CWII’D"‘ PR 2y, 1982
o Pefadl (G 6 Ny ntagrpid: 169 it — s AR
Examiner N/I’ LD U} Level Mﬁ €€ /S
* Magnetic Particle (Onty) Dye Penetrant (Only) | MS T KFom Aecer o
Particle b Cleaner Batch # L REPU/RE rr?EXTS
Wet | De olor " c
Vn:-bna nuva// atch __ mm:‘:,c:', % Komor® visume UsniG
Instrument Maethod: U/0ED EQPUILIIERV T
Method Current Visible ) Thermometer _ -
I e N e | e Ot |paasdoeg
Distance From [
Ind Size {inches) g
No Status {Inches) et Remarks
Bt 55 ___jewlcew| 1 | 2 B i e L
i PR TS el | Mok B Sosirems #4145, .26, Y/?' b 223
= T il | 3.1, 3.1.5, Y1/, 3.4 3.02,5.)3
TN e N toee "<” suB/7EMS. 3.1.3, 415, Y1l
I 94Y, 309, 3.2.5 Y12, 2.00, 2.5
A | < 15 - TAre42Z
ke ool | Hoce "G sugiremes. o.1.5, YA]_ZL_,J.LV,
: 3.5, Y./, 3.2 2// lE
- Kok “#” sug rrewy. 418 914 d¥e,
— = 245 L) 245 1A dre T
tack “m* Sogsremis. 4.8, . )& 224
e i b 442, 744 4] 348
T i N?_ _Ropglnlile Indications M Reportable lhdicmom Non Relevant Indications ]
Reviewed by %"/ J0, = [ever 27 10.«710.1/3‘;91 Page J of { [ NDE Roquest 0. 0//8
- -

Method/ind No Visual/O 199 P Y200 399 M. T /400 599 he:/800 799 |
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 15
Inspected Item: CRDM Nozzle to Srainless Flange
Type of Inspection: Eddv Current

Inspection and Test Plan: This examination is to ensure that significant
defects are not present on the inside surface of the nozzle.

l. Is the work scope in agreement with the B&W Engineering
Information Record?

2. Was there an approved inspection/test procedure used for
this examination?

3. Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

NN K KE
|

4. Does the quantity of items inspected agree with the minimum
requirements called out in the procedure? (Accessible
quantity inspected / Minimum required _ / .)

NOTE: 1If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon the results of this examination, were there any '//’
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

|

6. Does there exist any unresolved discrepancies that have not o
been (reported) processed for future resolution?

NOTE: [f any of the answers to (5) and (6) are ves, a written description must
be attached.

7. BSW EIR Ne. J/~//Z22497-00
8. Task #7 Procedure No. ..57/”’ /'/2- &0/7

Reviewer's Signature /%M

7



.

Nozzle #68 Task #7 Test

N. C., Kazanas

Eddy Current examination was
Two(2) B&W persounel and one
this test which revealed no

A long guide tube was assemb

The probe was lowered down inside this tube, however, the

into the nozzle. The tube w
and into the fan hole on the

me(l) man atop of the CRDM'

a8 Py |

man on the bottom reaching into tl}

1Ang

another scan. This action w

'l

performed in accordance to B

calibration sheet and data sheet was reviewed and found to

)

. D. Cowfer
J. Potter

2 i &
M. Zeise

ISTI File

Eddy Current Examinatio

ihis examination meets the requirements of B&W Document 51-1132497-00 and was
ST -

Inter-Office Memorandum

— EHdNuclear

n of CRI

Q

Location F

performed on CRDM #68 nozzle on April 27, 1982,
(1) person from Materials lechnolegy completed
signals and was deemed acceptable.

led and lowered on top of the CRDM Nozzle Flange.
probe would not pass

as removed and disassembled. By reaching through

Heads CRDM shield, the probe could be inserted.
s would pull the probe during testing and the other
¢ fan hole could push the probe back down for

as required to over come the failure of the Guide Tube.

W Procedure ISI 412 R/0 and P1-82-0017. B&W
be acceptable,

‘

NDE Spécialist

AQCOO848



BABCOCK & wWiLCOX
I NUCLEAR POWER GENERATION DIVISION

INSERVICE INSPECTION PROCEDURE
EDDY CURRENT MULTIFREQUENC Y

CAUBRATION SHEET SHEET N0 D0

(,?/'»)U, N o2 ﬂ/f‘

CUSTOMER 0. 'g '
—— G/,w,-/jl &Iﬁ("‘ slh/,f,r.

PROCEDURE  IS)- 4/ )1:)/’ STEAM GENERATOR //////1-4

STATION UNIT NO / PROBE HP STRIP CHART RECORDER
. . IDENTIFICATION
MF 0B ~291J2 FILL IN VALUES pN__ [ 2 Ko g 2 )
ST 2D 9, . ey yF
SNLDA /72 =
4 B w2 Urne Bixie - ) VERT DB < &0 6 2
"R NIZ 12 Wiz 12 wee i I A E oan o
IQuiNgY IREQuENeY e HORIZ : DBr__~Yog &
S - SIZE z
ol wl 121 T,
| | Ll | ”
: . | / | € & AN
4 L_“ mo,"* = — LENGTH . _ 2 — o
Fuasl LT - - pe
EmE ;;;‘ T E— VANUFACTURER . 2-2°2C | vemr __ /20C  wvio
sl wml ] bl o
C ’ TN Al HOR AL Moy
.-1‘. ] i 1 &Ll EXTENSION CABLES - 0
4 St ey Pl
—f— [_*'—m m SPEED S mm sEC
! e [ ' - ;¢_ i A" ol
| C| 7| " | | S| | A j ’
21> =2 Lo’ | st %““ CABLE NO. . __
P s rrerd M 5 H.P_TAPE RECORDER
D/Ba éw YL o AYL 5D o L4 <45 LENGTH« _/ 22 ==ACE Akconps
- AP P
th 3 CH 4 LOWER WIXER CABLE NO 08r: AL

w2 NN LU 11T} p— :- 7%",,‘ -
aLgeency FREAVERCY ] LENGTH :
™ = 3 i

CALIBRATION STANDARD

s CA LA Lonmm 4 EXAMINATION SPEED - PROBE
SPEED VERIFIED TO BE LESS

| 2 AS BUNT THAN 14 INCHES PER SECOND
r OWe. NO.: o DURING RETRACTION
| | |
L M bl STSTEM RESPONSE .
LA T o L
. FIGURE MO <

P2 = s, :
O LY SN omw_ 2%  bies AN e

CALIBRATION DATA SHEET
MIZ-12 DISPLAY TIME DATE PAGE NC _—~LEVEL Nl REMARKS
PLACE "X" IN DEPRESSED BUTTONS P 4 e ; o TR -
IILIE L . T PP
vow e e ) S
-l Ll il S ) ). g l
e o 6 (L R WY LWL ( AW ok 100 Lc‘rl
! |j M I /
b1y [ru | oo | O /
r 4 [ >—J’ 4 \\J ——

-str) | omestr] | e

4

- EE Gh A R ER- G G N W AR G R SE S AN S e e
<



) -
) J
BABCOCK & WiILCOX .
EDDY CURRENT DATA FORM 600 MUCLEAR POWER GENLRATION DIVISION BWKP-20496-1(11-81)
’ -~ ) % . 3
CUSTOMER/SITE: (o no- 200 bl (ALt idids 05 CONTRACT NO0.: £°77-2239.07-2 0 COMPONENT: 0, Ao, e cc. / Aoy ///_-1‘-31
DESCRIPTION: (; /1/0,77 r'L”"'[L/“ st 6 ‘O CAL.STD. :/ ,7‘, 1 CAL. SHEET: -~ 3 2 THICKNESS: W 17% DAL, '.‘2?‘7 1;,31. /51
EXAMINER: 1A, 7 2{24,»4,(,, 10 < - Fgae |LEVEL: - | PROCEDURE: ;5 7o, o &5 |F-C-A(S): oz
EXANINER: ( ). 74 - 108727 2 22 |LEVELITTTT  (NDICATION INDICAT 10N INDICATION INDICATION
r AL.
! kow wo frathe ,,jﬁmhﬁﬁ_c“‘“hﬁfé, REMARKS Loc Jivee [ciwo ff toc | ivee|tiwof toc | rvee |aiwo ] woc | rvee | 2iwo
CALOM 102772 —{/f oh EE

INDICATION DESIGNATIONS 7 NOTES:

o} S 4 ot +4 g oL &5 INFORMATION ONLY; SEE FINAL DATA ON RERUN

3 Ega;;[ﬂ g .s"’i?gll —— :3 gg:OV[DI“’ :8 0.D. INDIC.] 2. CONFIRMATION-INDICATES DEFECT/TUBE NUMBER 1S CONF | RMED.
L 4 BILI 9) 1.D.LONG CK )

5) LTS~ : (10) 1.D. INDICATION (15) uT5-Ci (20) pf BILLT 3. PY-INDICATES MAKIPULATOR POSITION VERIFICATION.

. e 7, . . e gy O INLET
EVALUATED BY: A/r;é.), /(acﬂ, ,/é.l LEVEL: oZ  |OATE EVALUATED: £/~ 25 &2 |iNsPecTeD FRomg guiniyy |PA% / OF
g - 7 Rl "

AYTFE oL sEwmENn-

fFLGUR







TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 16
Inspected Item: Plenum Assemblv

Type of Inspection: Video

Inspection and Test Plan: Inspection for general condi.‘or of 304 stainless
steel welded shells and bolting rings.
Yes No
1. Is the work scope in agreement with the B&W Zngineering A S
Information Record?
2. Was there an approved inspection/test procedure used for A

this examination?

J. Does the results of the examination agree with the acceptance X
criteria called out in the inspection/test procedure?

4. Does the quantity of items inspected agree with the minimum %
requirements called out in the procedure? (Accessible
quantity inspected X Minimum required R

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon rhe results of this examination, were there any " X
repairs made co the item(s) being inspected, or recommen-
dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not _21
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

7. B&W EIR No. 57- /1/323 98 - 00
8. Task #7 Procedure No. I-RZ2-0o01 Y
/
B 4 -
oy AT e
Reviewer's Signature ikt S L gt




Date

Iinter-Office Memorandum

s
w 17 )
“r /‘.“-“_V m Nuclea!
AR “ ;'A““ L '. 4 . v \ I 4 ]
rea Between T port Assemb ind
v e \
ceaclLor V 3€) ) . ) Dum As
r e - 1 ™ "™
i . Kazana Location Parsippany
R visual inspectlions using video tape equipment were performad
" i ' - . 2 , with CPIIN 1 vad s STP 1 ) 01
n the subject areas in accordance with GPUN Procedure STP 1-82-0014.
Ihere were no recordable indications as a result I these examina-
tions.
I LOW1 y ita s LS wery generat t 1 iment Che imina-
. | ) ]
! L A ]
1spection 16 0170
3_’1}‘):7"0
000175
00017
000180
JOO181
)00193
JO0194
/
R. Ostrowski
supervisor, Inservice
a3 . Rhedri v/attachment
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PLENUM V1DEO

(3) Plenum Assembly Lift Lug
Cover Plate of Plenum Cover
Accessible Cover Plate to Grid Ribs Welds

(69) Fillet Welds Cover Plate to Rod Guide

id Ribs, Rib to Rib Weld, Rib to Flange

weld

(32) Upper Top Clamping Pads

(4) Key Ways W, X. Y, &Z Axes

Inside EACL Brazement

360Y Weld Upper Flange to Plenum Cylinder
360° Weld Lower Flange to Plenum Cylinder
(13) LOCA Bumpers (Porcupines)

(2) Reinforcing Plates & Welds

(64) Plenum Upper Flange to Cover Bolts
(3€) Iower Flange tu Upper Grid Ass'y Bolts
Accessible CRGT

1/2" Diameter Screws (4/CRGT)

Pipe Weldment to Spacer Casting 3/8" Screw

Not Performed (UT TestL #4)
257 Completed

20% Completed

(47/69) Completed

Not perflformed - inaccessible

Not performed - inaccessible
(4/4) Completed

Not performed

Completed

Completed

(13/13) Completed

Not performed - inaccessible
(39/64) Completed (UT 56/64
(22/36) Accessible & completed
(23/69) Accessible & completed
(46/92) Accessible & completed

(184/184) Accessible & completed




 [{MNuclear 8 HR al a

NDE Visual/Surface Dnln‘ghool ;dj( /ZZ 000170
Site: '77?’)]" I _ ln_sf.!)ggl_i_()n ID 73,é 7 _2290 /é Component: /&!fgm /é&ng[
Description: /(),‘,M, (Mlz_ /qué_ P &

s

1LD.: —2776’/?7 2/ 2 Procedure ”77;-0/7[@8'0'"“ /é~ Thickness: ,Ué Test Sm!ace:,()j

Tost Method: ;M No. Positions: /déf tance: /(/% m_l{\* Bmwing /‘/3‘/?/5 Date: 5/—2‘5—:—?2, ' -
Examiner: Coernecsd i KIM{‘HDC/C— - v Level: - g _|Notes: z al N A rrzescaZedp
Examiner,: ﬂ//ﬂ H) / Level: A AL2) 2 M@W

Magnetic Particle (Only) Dye Penetrant (Only) % leres? 2ol -
Particla:

sla: " Cleaner Batch# e e o ’4‘( - y m)/
Wet 8 Dtv OColor Penetrant BayefA # o aivvniarsiaiioges ] L/‘ ? ’:
Visible (J 5 OBatch Developeptfa !

Instrument;

Methed:
Method Current __ Visible LI Thermometer
Machine __ Ampetqs J “uOICS( m\l l l lemp e e
f %“ Q" Distance From { e
‘“‘% Sraa ' {Inches) 1“:'
5.8 ST oo — (?, Remarks

Cy [cew | 1 2

45 | :__"—I%MW 120 AL 1200
%@grﬁ;_ | |ow e &7@7&&00 :5’ 5 e

AN
el d (PN bress,
N oriAal o

| Wnuso 5 ‘-‘
Wc %&Z@ i i —_ﬂz‘ //7 o 24 —t‘a_..

™ /3-3 /3-7 /3-F f2 AL
(28 12-20[1 -3, [+E 17~ 1/

R“g

/ (& >,
7 r— e ‘S e €A o el ‘J / 4‘/’ --?
(012 (0-¥ [/10-6 Jo- e e st 20 ‘J z 7 ik zd lZ
? = 7 ’ /- “4 7 (/
- ~ 4 Z 440 0 (P2 e L "

B e e s L9 coyeel g7k
' 2 lliAe

. No Reportable l}}lic onsg Hopmlnhln Indications [_] Non Relevant Indications
Roviewed by: ./’('/ A/éf’,(/(, Lovel: 'Z Dnlo. {/) Y Pago / of 2 NDE Request No.

Muthod/ind. No Visual/Q-199 / P.7./20G-399 M.T./400.699  Othes/600 799 A0000925
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‘]Nuclear

NDE Visual/Surface Data Sheet "M 8 Nl . é‘ /gz 000170
Sug:_/-,/_}?_Z-AI Inspection ID: 725_[ - g _@./A Component: /'Nééwm //_53(,,, 84,
Description: /é?;ﬂée’ed/ Co2s/ Ao/ éa'(é Zobe /45.5&?7[5//(25 #
0. /e 23 Ptocadu:g:m:gd_zd_Malmial: % lThiclmess:,olé
Test Molhodé %ﬂ.éo Positions: /d/ :b)islanco: _,_?éﬂnhlt_\.‘ Amelng: /L6 O/ Date: g/’d%’gz
Examiner: < . &. .ch %ﬁ -1 X 7#!!_7*- Level: 77— Notes: ! . g
bhewsiamtie /Uhmm, '.[*)::"“4//4”« B E‘fe'jrmf/_____ \,é‘o &a»,mam

i

: Test Surface: /ojg

Ld

Examiner
Magnetic Particle (Onl{)

Dye Penetrant (Only)

LNIL I syt ploc

Remarks

& %w'/,)

’%%3 [

Particle: " Cleaner Batcl ﬁ/_ PP T S
Wet L) e OColor Penetrarnpfax, i R [
Visible / ' ygenl Batch Develsa] e

Instrument: Method:

Method _______ Cument _______ Visible L) Thermometer
mm,hmo P I, l}mpems S Fluorescemt (1Temp
r e~ Wb Distance From e
fiiid i (Inches) €
e TS Hoctes) 1 3
L CwW | Ccw 1

“Bleco ca iy a Celehe

Cogled a)l 2t oo 4 ¢

~ s -~

LS ..7-/01 3-//, 4

g ld

- » ' e 3 ! ; 02
7"9-/3 /ﬁ—/zl 2,

EZord)
L __%3_47 : /%4

, £ol/5-4
o ,,M.td g é.o
; F13-5, 124 1/-5 -2 )0/ | =
Favw lpiwasolo kodio| |
S A 33 2 MAS et

Roportable Indications D

Non Relevant Indicollolus D

I No Reportable lyj}'c 5ns
Reviewed by: L/ W

Level: ’Z .

Date: 5~ /72 Page Sol 2

NDE Roquest No. A,/;l

Muthod/lnd. No Visual/O l99// P.7./1200 399 M.1.7400-599  Other/600-799 .

A0000925%
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4 ]Nuclear

NDE Visual/Surface Data Sheet 000170

B i 9

Site T T I‘ 7 : ll:\a;:eg{of?i\_lD 73,éz '5(/%‘9/6 Component: /t];};(,y, jjc’mé/q
Description (m)a 7/€,vﬁ'e é} %M”? // 2 'f‘ /é ,{é;?‘ag"i"é Pl

I.D _Z./p,,., L(_ 2 ? é P,o‘_cUule@ o/y d!".)‘”dl‘rﬁé/.ér ‘ Thickness: Test St—m_ucfsﬁj_ .
- (

Positions )nslanu: h: DtdWiuou?ojs;:[Ddle ?/()?0 &

Examiner o 7 ‘V‘ . A/IMMICA » |[) R 4#// : ,l,'ivﬁl, - 1‘-:.”"__
Examiner N/” IO 7 _ﬂ/ﬁ Level A_J/ﬂ

Magnetic Pmm Ie {Only) Dye Penetrant (Only)

Parncle

Wet | L) Color

Ur Penetrany B
Visible \ y‘,,« / L) Batch Dev )
Instrume nl Method

Method / Current Vmblu/ (] Thermometer

Machine __¢ Amperes Fluoréscent [ ! Temp
g é ; Bt
éu Distance From
Fdw
RS )

{Inches)

ST Hoches] B

o fhe Feea a//ﬁl 54: é,'—"f'?f

ey offee the yfoxsé ap a
Aeee e PRI which hove| &

Cornol e radd cohich wc’bALv/"éP/?&
d««u"\j /n#d?d;‘-‘ﬁ-

—f No Re pmmhh. Im y‘am,m. w HL[N)Hd‘lIB Inm( ations [ J Non Relevant lndu_an;)ns Lj
eviewed by _),v/ ,C Iluvci ) /Z : l).nc £ /f ‘/’/ Pd(]b / ul lNDt Request No V. S s

Visual/O }‘H P.1./200 399 M 1.7400 599 Othet/600- 79
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[1dINuclear
. 000170
NDE Visual/Surface Data Sheet
§uo' Imi Un.t L Inspection IDJA‘&_LL‘P‘_LQ Component: PIMMH ssembly
Doscripion: L.0.C.A. Bumpers § +heir atdashmoent ds
1.D.: l ‘ a oncaduu:m ,a/y A2 Material: gi Thickness: Mg Test Surface: 1 i
Tast Mmhod:l“ <y (/;"““" No. Positions: rMa Dislance:yﬁgwus In. Dra:vlng:a‘,w}S- IS/CS" !Dale: ”'M .
Examinm:lﬂu_bi [ é{!”k { ﬂ,&:é 044/, //"7}// I.D.:mPg"ﬁg.ﬁt Level: 7 Notes: Inspec fion per forment viin®
e Ty ! T P s remete wvideo Quipment apg
Examiner: VA cain B °7 -, jreve: 2.0 record ine ¢ 1uofmen r
s Magnetic Particla (Only) Dye Penetrant (Only) Taspection encompassecd. the
Particle: - ner Batch # - i FOCA bumpers Anﬁ fheir atlach-
: Wet fTva/‘/ () Color _ Penet aichw Ment welds €orcracks /cw‘roswn
Visible (] Fluores L] Batch o Developer Bat IR clama ae
Instrument: Method: -ﬂva.lcl--' el I'C,Cordmj ‘{aPc 1s net
Method o Current Visible ) Thermometer ~._ Indicative of that shoiwn on
Machine e Amperes __ Fluorescent [1Temp the moniter at 4ime of INspectron
| —
— Distance From @
’ Ind. \S'N\ (Inches) o
No. Status {Inches) J“/H\n ,‘ ’g Remarks
&

Cw | CCw 1

I.Q}ld«bwnpm:.k en the ¥ axls : Hhe $hree (3)  |On the z° ayis 50-Lp % ceveranae of the 1ems

horizental bempers , verfieal |bumgors ¢ Ld_r&i_ agtwwmm le
And.
Loc

A_uu:h.c_n.L__b_&gJ\’n('rs 3§ -2 linditations noted

q : ( On the "X ° Ayis 0-20% of the hotizoatal +ow and

herzpntal bumy 7er)' vertigal bimpegs 314 3-2  |30-60% of the vertical bumpsrs neted were oy-
and |uertical b mpors 2-{12-2 13-3 | -4 mwwmmmmm '

) -On the "y~ Ayis vertical AOCA bumper #2-2 has

dn apparent ding on the betHHom riaht corner
at the bumper ctraimht on.(fefer video tepe at

aprox. 5§05’ on +he

-
)
ol
—

4
T " / = o P
* No ﬂeponablg,ipd/ﬁmgnsg Ropon‘ablo Indications D Non Relevant Indications D
Reviewed by: 7/'1%'/’/% Level: Z Z — |pate: 8 /5 Page | of | NDE Request No. pn/4
Mothod/ind No. Visuall0 199 P.T./200 399  M.T./400-599  Other/600-799 - A0000925

¥ SER. Ponasl-x T e =T



[{7INuclear

000174

NDE Visual/Surface Data Sheet
Ste: T ME- \ Inspection IDTAsK 7 Twsp. I |Component: BLenum Assemgry
Description:  KeyY (JAays (4) W, X Vv 2 Ax\g 2
1D Tvyem 2.\.5 Procedure:y\ns_a L) giMaterial; S/g Thﬁgess: ~/l’ Test Surface: Nh
Test Method: VjsoMw No. Positions: N/A Distance: A/ In. | Drawing: |l{55'23{ Date: ﬂpg”_ 184 /7982
Examines f,? OsTNowsEy |1.D. 269/ Leve: JL Notes:
: — LA SkE mopecTIon CMECK
Examiner: y/ﬁ I.D.: A.I/ﬂ Level: A//4 -
Magnetic Partigle (Only) Dye Penetrant (Only) AIST FoR Acce
Particle Cleaner Batch# — REPCIREMENTS
Wet Dry OColor Penetrant Batch # e
Visible Fiybrdbcght A Batch Developer Batch# 7 /4 Kemors wisome ovsmwa
Instrument: Method: U080 EQOrpwt €T
Method _ Current o Visible [ Thermemeter
Machine _______  Amperes e} Fluorescent [l Temp L
T Distance From 8
ind Size (Inches) e
No Status (Inches) ay RS RNy S Remarks
£ cw jcew | 1 | 2 | @
T No Reportable Indncationsg Reportable Indications D Non Relevant Indications D
Reviewed by~ 77/, n ,iu Jos £ Level: 77~ |Date: $-/3-¥ 3 Page / of / NDE Request No. Uﬁ
Method/ind No.  Visual’0 199  P.T/200.399 M.T./400-599  Other/600-799 A0000926
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[LINuclear

NDE Visual/Surface Data Sheet 000175
[Site:  TPAT - | Inspection ID: TASK 7 TwsP. I& |Component: T epum Assemery
Descrivtion: COLER HNATE To RoD Gu10E ASSEM 8LIES , FliceT wELDs
D Tyvem 2.1.2 (3) Procedure: pyrys-014 RZ Material: S'/S ~|k 5% gz N/A Test Surface: Nb
1esth—/!e:thf,d VISUAL No. Positions: NIA Distance: IV/A In. | Drawing: [73;32/6' Date: BPgJL /7, 1982
LE,_TES‘?_'._ ’ 1D 269/ Level: ZI Notes:
Examiner: U/f D /A Level: UA S.ff IS PETTIO U e”‘::'
Magnetic Particle (Only) Dye Penetrant (Only) AIST FOR AecePTrAY
Particle: » Cleaner Baich# _ . REGPUIRE mIENTS
Wt ) Dry ﬂ / /UColor Penetrant Batch # A/ :
Visible . Fluo e #alch T T Developer Batch# _ 7 =~ / 4 i :?Z”d’t VISURL OS/06
Instrument Method:
Method _____ Current ___ Visible [l Thermometer _ Vyi0eo €@QuIpmeT
Machine ___ __~ Amperes Fluorescent [l Temp __ e ———
e e ST : e
Distance From e
Ind Size (Inches) o
No. Status (inches) SSRGS Remarks
Lty S cw [cew | 1 2 @
VRPN AocAmrons &xAmia) €D
e ey
el /-5 3-7]
R, ~7 32-2
AT A¥dl) 2= 2-7
| 2-Y 3-5
L AR N z-& 3-3
— z2-8 ¥-2
2-/0 o ?/
No Reportable Indycations & E 7Reportable Indications D Non Relevant Indications D
Reviewed by: ) "1:41“ [ICC«': E Level: /7 |pate: < /7-&2 Page / of NDE Request No. u/,‘

7]
Method/Ind No  Visual/0 199 <P'T./200-399 M.T./400-599 Other/600 799 A0000925



[1INuclear

NDE Visual/Surface Data Sheet 000173
Site :7:/“/ - T Inspection ID: “TASK <7 I,ujp /6 | Component: E‘&JUM A&fn\bgy
Description:  COUER Fare To Kob &uiDE. AssemBLrEs | FroaT weePs
1.0 1‘15," B2 5) Procedure: TS .0 14 K2/ Material: >S5S Thickness:  AJ/@- Test Surface: U/A-—
Test Method vl No. Positions: ,U/ﬁr Distance: A)/g- In |Drawing /352 /E |Date: F.17-8 2.
’Ex_d;“;); é 1D A./763 Level. Z— Notes:

Exan;n::r " A) /o 1D O/ Level: l)/‘. SEE IN&' ClEcw ‘-Isr
aEe _Magneuc Particle (Only) Dye Penetrant (Only) £ )QCCWMC‘ R"QT'{

Particle: CleanerBatch#y A
Wet Dry __ JS—— PenetranyBat R e N |
Visible Fluores, atch _ Develo A SO R EMM:MTIOI) Usin &

ms;\r/;:t"r: nc; Current _ Me"“)d\} bl (] Thermometer P TE VIK‘I‘L u,"
0 - " isible O ! e ' 0
Machine Amperes e s Fluorescent [ Temp ___ ) U’D‘o ﬁ“ Ea U’me ﬂ
e ESSatmem - R ’_"'-“""‘r‘
Distance From ®
Ind Size (inches) &
No Status {Inches) e e e . Remarks
cw |cew | 1 2 -

— 7?—

_~ | ’f'llé_ﬁ!._wub-_l.nmmus_u.mg

X DR EXAMINED:  4-¢ ,4-8 ,4-10 4-12,

2 ST 5-13,5-41,5-9,5-7 ,5-5 5,.%
T oI | g_h__,_é_ﬁ_,_é__@_,_é_ﬁ_rb_&h

¥ ©-l2.
i ey
i No Reportable lﬂ)‘(yaruons &/ Reportable Indications D Non Relevant Indications D
- i 7 y P
Reviewed by: —/i 6{44\_,{ Level: 77 |Date: § - /x5 ¢ Page y of ) NDE Request No. A//‘

14
Method/ind No.  Visual/0- 189  P.T /200399 M.T./400 599 Other/600-799 A0000925



[1"INuclear

NDE

Visual/Surface Data Sheet 000180

Site IﬂI s - Inspection ID: ﬁSB 7 Zasp /¢ | Component: HﬂJUM ASSEQ OLy |
Descripton: 360° CIRCOM . (WELD Perwgen Pienium Assy. UPPeR France £ A Cve .

I.D TrEM 2 2.1 Procedure: T 5-0 14 R Material: =S Thickness: A /R Test Surface:[}/‘.

| Test Method: ‘UI_QJ_AL No. Positions: AR |pistance: A/~ n |Drawing: 29935 g (B)Date: F./9-82_
ﬁffvgl‘lgi-_ A e 1.D.: A [63 Level: ZL Notes:

Ef?,"l'??[',,*__ 43 1.D.: A{/‘, Level: Ié’! SEc -rAIS’. C‘/fCtL LIS'T

Magnetic Particle (Only) " Dye Penetrant (Only) FIK, Acc e Prifce KEOTS
Pa’\":/"e: 5 Cleaner Batch # , Ve N
et ry

Visible

Instrument

‘ iiAor.__, i
L Fluoresc (ﬁ‘) =
Method __________ I _ Ludent _

Penetrant Ba.ch # L / e

Developer Batch # /ﬂ ~
Method: f

Visible [ Thermbmeter

ExXAMwAricon USIG
femore Uik vid

= VIDEo 7RPE EauifmenT
Machie Amperes ! Fluorescent [Temp____
Distance From oo
Ind Size (Inches) =
No Status {Inches) = ] Remarks
. cw | cew | 1 B
: EnriRe 360 WED EcAmmEDd |
—
e
" - <

H

No ReportaBLg In Heations

Reportable Indications D

Non Relevant Indications D

Hevn:'vrvicd by: *//(;//r;,/&«'/(\
-

Level: 77~ |Date: $—/35. &2

Page / of /

NDE Request No. %

Method/Ind No

Visual/O 199 P.T /200 399

M.T./400 599

vt
Other/600 799

A000092%



[ INuclear

NDE Visual/Surface Data Sheet 000181
Site: _'T.M o AL Inspection ID: 4‘;& fw /6 | Component: ﬂ_;‘.’ Um MM‘LY
Description: LoweR. £LANG & 70 [rénvom Cyr NUT Keepeks /CIRcomE WELD
I.D ﬁg !!.7_5“2‘; t 23, o Procedure: M3,o/4 Rz_ Material: 5’75 Thickness: ﬂﬂ" Test Surface: Alh
| Test Methoa: v_,_s_(_),u_ Eﬁiq;ﬂons:ﬂ/ﬂ Distance: A/ /4 In. Drawmg:?"o3 F (<) Date: . 19-82
FEAx(iiTT(i:r ﬂ/ ID: A./63 Level: ¥ Notes:
Exammer 1.D.; ﬂ/‘L Level: ﬁJ/ﬁ« 5“ INSP. CIIICK ‘Isr
— i Magnetic Particle (Onily) Dye Penetrant (Only) M k‘ﬂ’”ﬂa ﬁ“ s
Par\t/::tc : Cleaner Batch# “r —
et ry olgr Penetrant Batch # e Aol AN OS/G
Visible Fluorescent Boftcn Developer Batch W/‘Lf L £x INAT/ 0
instrument /WL//H‘/ Method: R‘ﬂdft UIDEO V/ﬁ'
Method ________ Current _ Visible ) Thermometer _ V/b&o TRAE €O VIFMENT
i j/ﬁlg(lhur?g ————— Amperes R Fluorescent [ ] Temp ol -
! II Distance From ®
Ind. | Size (Inches) 2
No. | Status {iInches) e O Remarks
¥, l_ - cw |cew | 1 | 2 . -
g 1 et | THE Fociouu(r AREAS (wgic.
PR ok, MG EXAMINED:  [Ra° FRom -THE-
-~ ; - Axis To THE Y-Axis — e
S BF EXAMIPATIONS MARLDE Rr 7HE
A 2B AVRILABLE GRID QPENINGS.
==Y N L it ,
T IR N : Dous 7o Access Avsedbic
o L . Ursuar (Uiveg ) ConsibeR ATION S
| 20070 o THE Cifcuom FaturmL
S _weed Coue b Nor LE SEEM AccoRAaTecy]
. p E [
| i No Reportable lnd)cgtvlons mr Reportable Indications [:] Non Relevant Indications D
Reviewed by ~/§ % Level: 77 | Date: fé?f? Page / of NDE Request No. j//’—
Method/ind No.  Visual/O 199 PT/200399 MT./400599 Other/600 799 A0000925



' |Nuclear
NDE Visual/Surface Data Sheet 000133

Site fmf j i -
Description ﬁfnum C~n. L)PPm qucc 0 Coum BoLrs /LOcu./AJ& Cufs

—— e — " S—— e ————————————t —

]:f_stf\,{t‘!hud thUAL_ AINU Pos!!rujni)s U/ﬁ Vil'Dlstanre /d/,g— In Drdwmg /4551_|E]Date 4 I? 82—

Examiner /%IM e - I.D A /63 _ | Level ﬂ RN Notes
Examiner N{p_ d !l D A//A ILevel /J/p D“ INSP. ChHécn LisT

Magnetic Particle (Only) ( o N bve bellt,;lfd“( (Only) v For Bcck PTRN CE KeQrs
Particle P

/ Cleaner Bdh
Wet Dry Aj Color "c“t h# ExamnATion) USING
Visible Fluores Batch Dcvtl ¥ ,?m 5 U'b‘O l/l‘
(=4
Instrument Method \/
IDED TRFE EQu P MmMENT

Method Current e Visible Thermometer
Machine Amperes ____ _ Huorcbcem Temp

Distance From

Size {Inches)
Status | {Inches) Ayl ) | Remarks

CCWwW 1 |
, SR, TN i
+bmarlops éknmmgp
L W AXS . By LFTING égct ,
| 2) 0 AX(S LoauIA(r TOWARD X

| %) X AXIS Loaw NG -TowAep Y
4) 4 AXiS Loek/NC TouviAkd €

S @ AKS LeaskiNG TDUARD W

CAMERR-  ExAcT LOCATIONS WOT PosSIBLE .

i

+

l

+

I

to— I T—— | S ” sl 1, SRS
1

No Re )mldl)l indi£ations ¢ Reportdble lndlcdnons Non Helevam lnm( d!l()nS
¥ g 1

el e W - i
Reviewed by 7 (/ 'fa A ILevel /[ Date: 5 ’/’.\‘, e Page fot / ] NDE Request No U/,r

llnspecm)n ID: TAsK i II'U.ﬁP [o ,-ICOTE(KEM é‘f_“_gnag§ssm§b‘:r_—

D TTEM 2. Z- '> : ngote(]ure MT15- 0/4 3 IMdteual 35 J’lhmknebs N/,Q ] Test S;lr;dg;ji /UH/'__—‘ 4

_RPPROX  25% oF wELds Couved A& AcoRAray
EXAMINED , locuine CulPs UVERFi&d N FAARCE.

1 - | il S e e

—

——————

,‘Aloﬁ DJLTQ A)ALLAE_E_QF(‘UNU&S for

y

N Visual/O y‘h P.T./200 399 M. T./400 599 Other/600




[INuclear

NDE Visual/Surface Data Sheet 000134
Site: T - Inspection ID: Tagw 7 INSL. /6 Component: ﬂ_‘uum matg
Description: LoCA Bu MrPERs /w ELDS
1.D.: Trem 2.2.3% Procedure: MT1S-14 R2 |Material: s Thickness: AJ/@ Test Surface: Al /g-
Test Method: U;Su QL No. Positions: Al/ﬁ Distance: N/ﬁ- In. | Drawing: 2'2")‘? 5 .y | Date: g./9.€2
Examiner: /7 /M 10.: A /6 3 Level: ¥ Notes:

Examiner: A//ﬂ. 1.D.: N/}- Level: aJ/' Sc€ TsP. CUEcwke LiST
Magnetic Particle (Only) Dye Penetrant (Only) FoR AccePThANCE Kgats
Particle: Cleaner Batch# A
Wet ' Dry CO s Penetrant Batch #
Visible i Fluorescent T — Developer Batchﬁ/y EXAMINRTION USIRG
Instrument: Method: f /?(mor: Uibrke ViR
Method ___ unem’________ Visible ] Thermometer ) VibEo TAGe EQuiPmENT
ml/lachine Amperes Fluorescent l g R -l
: Distance From e
Ind. Size {Inches) K]
No. Status {Inches) 5 Remarks
cw |cew | 1 2 -
LocATIons ExAminED:
1) X -AxiS 2-3‘ Y A
3.3, 3-94 ,5.5
2) E-Axs Z -S
3-3,5%5-4 3.5
Note: Dug TO Vingo ConsinELATIONS
S0% To T5° COUERAEE WAS AVAILABLE |
For ACCURATE UiSunte Examination)
Y/
No Reportab)e‘inzﬁations g Reportable Indications D Non Relevant Indications D
, 7 % - WP
Reviewed by: - j/a/( Level: b Date: §‘/) C I Page / of / NDE Request No. A//’_-
Method/ind No.  Visual/O-}99  P.T/200.399 MT./400599 Other'600-799 AGO00926




M E I Y O D W I B B e B EBE B BE 2 N e ae
INSPECTION CHECK L\ST

TASYK I1.D.:

40

EnainveEerRING

ITNFO RECORD: 51-1132398-00

TITLE®S

SHEET __|_ o4 &
S ——

Plenum Assembly/Video Inspection

-

AREA To BE
EXHAmaIwED
e TSP ——"

2.1 Plenum
Assembly cover
See Note 1
Remarks

under

Plenum assembly
lifting

associated bolting

lugs and

3-lugs
6-bolts 1 3/4"

Plenum cover

cover plate

ks Accessible _u,rid
ribs.

2. Accessible rib
to rib welds.

}. Ribs
flange welds

to outer

N

rNo

ro
.

-
o

143526E

corrosion wwe - See specific
item no. for additional require-

ments.

PrAwG REQLIREMENT REMARK §
NUMBER
%* ———————————————
143523E Evidence weld cracks and other Note #1: This inspection is performed

with plenum assembly located on a
stand in deep end of canal

1 Inspect each bolt,
2. 1Its locking cup and
3 lock cup attachment welds

ST — v

14 55.’ 1E

143523E
143524E
Detail A
Section C-C

—_—

1. Inspect cover plate (located
on top of the grid ribs)

2. Accessible cover plate to grid
rib welds

3. Accessible cover plate to rod
guide assemblies (69) fillet
welds.

o

b s Tila
Corrosion damage/weld cracks




----_--------------
TASK 1I.D. : 16 INSPECTION CHECK L\ST SHEETY . a4

“
EnaineerInG
INFo RECORD:_51-1132398-00 TITWEC: Plenum Assembly/Video Inspection
5_
AREA To BE TTEM | Drawwe REQLIREMENT | REMARK §
EXHmiIwED Ne. NUMBER i
“%ﬁ A T S e e
(32) Upper top > Iy 143523E Corrosion damage/weld cracks
clamping pads and 143524E
their attachment Detail A :
welds Section C-C
- - — e e ————————————ee e __,<_‘_,_-,______,_,,_‘_____.{__‘- R —_— — -~ — — - -
Key ways (4) 2:1.5 Inspect the four (4) key ways'on
the W, X, Y and Z axes sides of
the plenum cover flange for scoring
galling and any other abnormal
conditions.
Brazements 2.1.6 With camera in vertical position

inspect accessible inside of each
brazement.

i Yeu Gl



IIII Es - ll!l "ll' ‘!II‘ - lll. =!l.’ ‘R .lll‘ - "II' 'l..' '.l" 'Il' .II. 'l!l; R [ -

SHEEY ___ of 5

TASK I.D. : 16 INSPECTION CHECK L\ST
EnaineerRInG |
INFo RECORD: 51-1132398-00 TITLE © Plenum Assembly/Video Inspection
P L 7 1 T
AREA To BE TTEM | Drawwe REBLIREMENT S . REMARE S
Ne. NUMBER f

EXAmIWwWED ' !
mm

) )

Plenum Assembly

360" circumferential
weld between plenum
flang
and plenum cylinder

assembly upper

360" circumierent ial
weld between plenum
assembly lower
flange and plenum
cylinder

OQutside surface

plenum cylinder

g

Lok i

Evidence of weld cracks and other
corrosion damage - See specific
item No. for additional require-
ments

27035F
Detail B

e ———————————— — 2

Inspect outside diameter side’ of
deterable parts of weld for cracks/
corrosion damage

27035F
Detail C

27035F
Section V-V

Inspect outisde diameter side of
detectable parts of weld for tracksg
corrosion damage

b—— —— ——

In two (2) locations
1. The thirteen (13)
(Porcupines).

2. Their attachment welds for

cracks/corrosion damage.

LOCA bumpers

Yeu 2



- R G S SR W S G R g WS 6B R WS N GE W= Em e
TASK I.D.: 16 INSPECTION CHECK L\ST v .. et 3

EnaimneerInG ' .
INFo RECOROCE 51-1132398-00 TIYTLE ® Plenum Assembly/Video Inspection
| A
AREA To BE TTEM | DPrawws ReqsLIREMENT b REMARK §
EXAmIwED Ne. NUMBER (| :
“ *
Reintorcing plates 2:8+% 27034F 1. Inspect two (2) plates {
located on inside Section U-U 2. Their attachment welds for
surface of plenum cracks/corrosion damage.
assembly i |
64 plenum cylinder L5859 143521E Corrosion damage/weld cracks
upper flange to i
plenum cover bolts
1 l,/ﬁu diameter
their locking cups,
aad two (2) locking
!
cup attachment welds
per cup
36 plenum cylinder 2.2.6 143521E Corresion damage/weld crocks

lower flange to
upper grid assembly
bolts, their locking
cups and two (2)
locking cup attach-
ment welds per cup




- W g
TASK 1I.D. :

16

ENGINEERING
INFo RECORD:

51-1132398-00

1 {

TITLE®

Plenum Assembly/Video

G A E S a S O 6 B B N G N s an
INSPECTION CHECK LIST

Inspection

T

=

AREA To BE
EXAmIWED
R 20 ot B 18 A 8D i R

2.3 Peripheral
control rod 5111\1(‘
tube (CRGT)

assemblies.

Accessible (‘(;L‘. 's

Accessible attachmen
screws (4 per A‘l'gl.)
1/2" dia. from
tlange to upper

grid assembly and
accessible locking
welds of each screw
(3 per screw)

Ac A’f\")i')lk' })i[/‘c
weldment to

spacer casting 3/8"
screw, sped ial
washer, and the

1o« l\ilh', welds

1. Screw to washer

4 Washer to pipe

weldment welds

T TEM

Ne.

'DRA\»!HG
NUMBER

140601E

143521E

143521E

146602E
146601E
View B-B

REBLIREMENT

Evidence of weld cracks/corrosion
damage. !

Inspect total length for cracking/

corrosion damage

e e———————————— e e et

Evidence of weld cracks/corrosion
]

damage

Evidence of weld cracks/corrosion

damage

REMARK §

e ———— ————

SHEEYT _5_ o4 5
—
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TEST COMPLETION REVIEW SHEET

—
~J

Task #7 Inspection/Test:
Inspected Item: Plenum Cylinder to Plenum Cover Bolts

Type of Inspection: [Ultrasonic

Inspection and Test Plan: These bolts are also made of A-193 B8 and have

a nominal stress of 22 KST. These bolts represent a second sampling of the
stainless steel bolts used in the PV internals.

L. Ts the work scope in agreement with the B&W
Engineering Information Record?

. Was there an approved inspection/test procedure
used for this examination?

3. Does the results of the examination agree with the
acceptance criteria called ocut in the inspection/

i
Y it
test procedure? A_b//‘

4. Does the quantity of items inspected agree with the

minimum requirements called out in the procedure?
(Accessible quantity inspected $& Minimum re-

quired éf‘ .) 2

\

Note: If any of the answers to (1), (2), (3), or (4) are
no, a written explanation must he attached.

5. Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-
placements?

A

6. Does there exist any unresolved discrepancies that
have not been (reported) processed for future

resolution? ;//‘

Note: If any of the answers to (5) and (6) are ves,
a written description must be attached.

BN ETR No. ~I/= A32Y 794/
8. Task #7 Procedure Yo. m/'.f)z"dO/Z

Peviewer's Signature L’/OJ / LA

b

~
.




Inter-Office Memorandum

Date April 14, 1982
Em Nuclear

Subject Ultrasonic Inspection of Plenum

Cylinder to Plenum Cover Bolting

(Task #7, Test 17)

N. C. Kazanas Location Parsippany

&

On April 14, 1982, two (2) B & W personnel and myself ultrasonically
examined the bolting on the above subject. The test was performed in the
canal using direct contact by hand of the UT probe. The original plan
was to use handling tools from the bridge with the water in the canal.
The direct contact method allowed a superior "IT examination with greater
access to more bolts. Attached is figure 4 from the UT procedure ISI
166, Rev. 0, STP 1-82-0012 which was used in the performance of this
examination. Figure 4 numbers each bolt that is capable of being visually
seen from this position and the numbering of these bolts are only applic-
able for this test. Four (4) bolts that were capable of being seen were
inaccessible to UT due to the fact that they penetrated the beam of the
plenum. These bolts are numbered 2, 29, 32, and 59. The remaining bolts
from 1 through 60 (as depicted on figure 4) were UT examined and found
acceptable to the criteria set forth in B & W EIR Document 51-1132419-00.

This examination is considered complete and meets all the requirements.
Also, attached are the B & W Ultrasonic Data Sheets which I have reviewed
and which I am in concurrence.

/r L -
/ Oty [;g CALALEA
Rodney Tquf}
NDE Specialist
Materials Technology

APPROVAL 27
C. D. Cowfer
Manager Materials Technelogy

ce: Jis Potter

G. Rhedrick
M. Zeise

ISI File

ADOOOB4 8
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TEST CCYPLETION REVIEW SHEET

Task #7 Inspection/Test: 18

Inspected Item:

Type of Inspection: Video Examination

Vent Valves and Core Support Shield 1.0,

Inspection and Test Plan: The vent valve assembly contains 304 SS forging
materials plus a varietvy of unique materials in the system. The jack
screw which is under compressive load is made of A28G.

Stellite, 17-4Ph, 15-5Ph,

includes exercising the valve while under observation.

A

Note:

Note:

I's the work scope in agreement with the B&V
Engineering Information Record?

Was there an approved inspection/test procedure
used for this examination?

Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

Does the quantity of ite. inspected agree with the
minimum requirements called out in the procedure?
(Accessible quantity inspected Minimum re-~
quired w

[f any of the answers to (1), (2), (3), or (4) are
no, a written explanation must be attached.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendaticns for repairs or re-
placements?

Noes there exist anvy unresolved discrepancies that
have not been (reported) processed for future
resolution?

If any of the answers to (5) and (6) are ves,
a written description must be attached.

B&W EIR No. 5] = ({32407 -¢O

Task #7 Procedure No, ST¢ - =82~y

o~ \
: . ) e—
Neviewer's Signature L L S-a"(-

and 400 series stainless steel.

Materials include

YES

The inspection
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Inter-Office Memorandum
MY 25 199

i u"j ’HI’ ; m N I

- ATC N TAC 7 b Tha AL UL

supdject J l_,; MNIT | ¥ ' VAL
r'-‘-') r [ i1 '

0 {. C. KAZANA Location hree Mile Island
DIRECTOR - QUALITY ASSURANCE
N : T i P a s \la ta Y sz -
An inspection of the TMI-1 Reactor Internals Vent Valves and Core
support Shield has been completed. A combination of remote visual and
n

)cal visual techniques were used for these inspections

4 > WA

The examinations were performed in accordance with TMI Station Procedure

STP #1-82-0021, No reportable conditions were found during these
Inspections. All areas examined have no visually detectable siqns of
weld Ccracking or corrosion da age.
The completed Area #18 Report including the Visual nspection Check-
1 CTr 31 ) 12 . T CAm 3 » D s o i RBR
1sts of P -52-0021, the Test Completion Review yneet, and B&W
EIR 51-1132407- is attached,
o, \ .
CB‘CLE J W, lllw\’\’\—
& i
e J . dl.re.'SCﬂ
: = S
Lead lwclear Engineer, TMI-]
ISW /dce
WSW/dss
”f, nmant
‘ . prL. I ARk o .
CC: J. d. itz, Plant Engineering Directer, TMI-]
> D : A T ch
. £. Rhedrick, QA Engineer III Mechanical

AQOOO843



May 21, 1982

OTSG Task 7 Investion Area #18
Title: Vent Valve and Core Support Shield
Type of Inspection: Remote Video and Local Visual (Binoculars)

Equipment Used: Westinghouse 1250 w/Rt. Angle Lens, 10x50 Binoculars
Procedure: STP #1-82-002)

Report Preparation: W. S. Wilkerson

The inspections were performed in accordance with TMI Station Procedure

STP #1-82-0021 on April 21, 1982, The following people were directly involved
with the actual examination:

H. Behnke - B&W Mech., Components
J. Woodward - B&W Video Assistance
W. S. Wilkerson - Lead Nuclear Engineer, TMI-1

Using the nomenclature of the B&W EIR, a general summary of the results is

listed beiow. The inspection checklists of STP #1-82-0021 provide an item
by item summary.

[tem 2,1.,1 "Vent Value Nozzle 0.D. Welds"

These were attempted during the lower internals examination,
however camera problems, notably stuck camera concerns, dic-
tated the deletion of this item, See Test #13/14,

[tem 2.1.2 ™"Inside Dia. Vent Valve Nozzle Welds"

These nozzle welds were examined using remote video along the

lower portions of each nozzie and the upper sections. About a

70% coverage of these welds was obtained. There was difficulty

in identifying the areas of each weld where blended into core
support shield, In addition, a local visual inspecticn was made of
all eight upper nozzle welds with excellent coverage, Each was
examined from two sides with a pair of 10x50 binoculars from a
distance of approximately six feet. No signs of weld cracking or
corrosion damage were found,

Item 2,1.3 “Inside & Qutside of Vent Valve"

Outer diameter inspections were not performed for reascn noted
above in Item 2.1.1. Each jackscrew, bushing, and locking devices

- were examined, The top and bottom retaining rings were examined
on each valve, and each valve was viewed during its Tech, Spec.
exercise. Also, a tack weld on each jackscrew housing was examined.
No signs of weld cracking or material degradation was noted. On



vent Valve and Core Support Shield Page 2 of 2

some retainer plates there were light shaded "water marks" as
well as some darker general stains. These types of indications
have been seen during previous vent valve examinations at TMI.

In addition to the video a local visual using 10x50 binoculars
was performed on each vent valve. The coverage was very good and
in many cases better than that obtained during the video exam.

No signs of corrosion damage or cracking was seen,

A1l eight vent valves were viewed during the T.S., 4,16.1 exercise.

A1l valves moved satisfactorily with no indication of abnormal
wear,

[tem 3,1.1 ™“Core Support Shield Upper Flange Weld"
This weld was not detectable using video or binoculars.
Item 3.1,2 "C5S Lowar Flange Weid"

As above in Item 3.1.1.

Item 3.1.3 "Outlet Nozzle to Core Support Shield Weld"
These welds were also not detectable.

Item 3.1.4 "LOCA Bumpers"

A1l 26 LCCA Bumpers were inspected with approximately 80-100% cover-
age on each Bumper. No signs of weld cracking or corrosion damage was
noted. In addition to video inspection a local visual was performed
on 10 of the 26 Bumpers. No cracking or corrosion was seen.

[tem 3,1.5 "Core Support Shield Barrel Bolts"

Inspection done concurrently with UT of Core Barrel Bolts
video support, See Test #12,

Item 3,1.6 "CSA Lifting Lugs"

A Tocal visual inspection using 10x50 binoculars from approxiamtely
three feet as well as a local visual done unaided from about 6-8"
was done. Mo signs of weld cracking or corrosion damage were noted.

Item 3.1.7 "Inside Diameter CSS"

Approximately 10-15% of this structure was examined using remote video

during the individual inspections noted above. In addition a local visual
- using 10x50 binoculars was performed over an area of about 65-70% of

the CSS. No irregularities, cracking, or corrosion damage was noted.



Attachment A
Test Completion Review Sheet
Area #18

[tem #] -

The following exceptions to the B&W EIR:

a) Insp. 2.1.1 not performed due to equipment constraints and safety concerns,

b) Insp. 2.1.2 was modified to include allowance for the weld detectability
(Portions are blended into Core Support Shield) and visual conditions

due to crud buildup on weld surface.

¢) Outside diameter inspections of Insp. 2.1.3 not performed. See (a)
above,

d) Insp. 3.1.5 not performed under Area #18. Bolts were UT examined under
Area #12 (UT exam included visual positioning which provided viewing of
locking clips).

e) Insp. 3.1.7 not specifically performed over 100% of accessible area.

The following exceptions were taken to the B&W EIR:
a) Insp. 2.1.1 not performed. 0/8 minimum inspectins.
b) Insp. 2.1.3 outside dia. inspections not performed. 0/8 minimum inspected.

c) Insp. 3.1.5, only 96 of the specified 120 Core Barrel Bolts were inspected.
See Test #12.

d) Insp. 3.1.7, at most only 70% of all accessible inside diameter areas were
inspected.



Nnehu—------
NFo RECOR D!

13

Tevyp. Niec '

_&£1-1132467-00

‘ - - -
Q,,. “\g(w _,4_.\\ \l_\](\\\)(;l ‘LC\)H

T \'r'\__E -

e o= we an o =\
Supperd Shie l

TTEM
Nea,

PrAWIVG

NUMQER

REAGVLIREMEN T

REMARK S

. JocKacew
dl p b\lb\'\'\n‘},
locking €up,

Ins()ec* S;o( we\& Uac\(ing

o signs o¥ corrosion

damage_.

All areas Qcceprable.

Twe *ack welds also Mgpu\ed,

vV Video and Bnocular 10150)
inspections,

S\‘.T e

2. M2 Vackscad
b IS\\.lﬁl)l
Iock. I\O tap

3. 'IOP Lo“ﬁﬂ\
fe \ﬂ‘m| n(‘.-s
v}nag

4. Uev\\ notzle

o CSS

allachment

wt\ds

as 'n A.\ aboue

All asreas Qcceptable,
Tweoe tack welds also iﬂsoe(;td

(‘N \hdeo,é ox 56 Biu\w_u\ar\

as

->——

Al nseas acceptable,

(TV Video)

ANl areas inspetimd G((Opkb'(
Bleaded into Corve Support Slhield
N Some areas making weld
iv«,fudion areas un acceplable
(ast dedectable) Sor vitual
iuspec\.‘ons, Hpprox. 507 4o
6S7 of 300* inspected.

(TN Video T lO¥XSO e.‘nomlag%




(9,5 2y 30 PIney3y2q N | - "3 oY mﬁ

ERR
4 O0hOoLT

2\'g
Mgy

San\v(\ ).e.u?
Zw

| c_wuoii

T\2M P\2MS

oy .om;S..*

40 p\RIVS

.’....ooujﬂ .w..OU.

m .omdf€1
vorsorle) 0 subis o
20472P0 1o flapppso pL3en oy yradewy

Q\vy2Q
o QhoLY

i

M3

nuﬁdD +<v>

2% 9
| j V3307434
Pl PA3IMS
ot 26uv) 4

33ddV, \?MS

T.oo?;m 239) ‘|

SaYwWwiIN S A o3wiauiowi

VIDWON
O M|,

.oz
WILT

JIMmMivupi X
8 9L w3y

—L.;W ..s.x.uQJW ETEN) M ﬂ.uﬁré , 9 \Pe n‘mJLt-!—\

“gm 9 @ == . ._._..-r.h.u

QQ -LehTsil-1S

g1, g U taaop3d o4anNT

AN ZEN




| P
' 3 ua v
20090 |y VU SV s .. : .zm;ujw
by ¥ JohoLT hyT SV %%
T = s 22 aes yot
. O s
oapin f : A
( ) SV 'y Wi W Ty 2 mc..c..c,m.
3197343200 20 1Y . .
e SR . i3 day
it 2o i P dwa Cutp)
dsu o5\ SPlym Moy omy . V?O&q ’.4 v P . N.Q.N wﬁ‘..f—w-z
CFRVFIND Swarw Y . - : va:ﬁu..h (47
)  maans
d@d(&dﬂ ‘dny ac..xuo,
: <.o.ao:0,u +o nﬁﬂ.w 30 " g .@:..Jnj ¢ .
Abdzﬁaocmﬂ Q519! W ouﬂ..—a 9.Pd S..Jd,dbd 4—03 .va.w J.donvﬂcH —.Q.N BUVQUOH .—
.&mSN Ow—d Wﬂ/dﬁj 129y oML AX )V
"3924d3 o svam |y Ao V2
. VI D WON ‘oM Q2w
S AN . : -1 A 3IWAIVIOP3IY o mvid, WILT I8 94

ovorumz...G.
d..\.‘m ’%&Q:m nv»QU Wd?/d\—/ qa ﬂ/:;wJ/C—‘y J wldlb.lo'b\ m~= J.».v_c Gﬂ&\..— uOdouwa o4

.""'ll""'l.-l'%iu‘cz

B

N a4 P A e 3

U 22 AR T 2t &% "o ow 28 b =



d.a.@oqu\lv_JdJao#ua +ON

i - 20092 Sl

=2 ’..G*da

40hoLT

2\'g

8:/69 .xe&
T 3
.N«sc.@ua}.}
TI2M P\3MS
0+ U@‘G,T_
20 P) AW
*..o&:ﬂ 2107
|

U-Jd/uw*u@ ON

, .umcec.d—u
c_ouno:ou $© swbis 0
Pﬁugu P\ soy 42wy

Qlivy2q
d OhoLY

S
™ 39

San\o [\ V3

|

T
.N#c.vu.:&us
Pl P\21vs
%4 .VOCG—U

3344V 3\2MS
f.o&:m 2)9)

SoAYvwWIN

Vo A I FVIOPIY

WIDWIN
Dt wi(],

-°2
w3 ALT

Jgamivup
S8 QL w3

Q:-m —s&@&.,m Uuo,uw uﬂ SN\ v

L e

H.nw b= IS R T
. o =

.A/ 2\ W

Sl "™ s ™

Atest &8 N=y 10 AV T ]

QQ - LohTEIl~-1S

=

’

7 :s onl Qn\(uw‘uo dooizl oan

L E__d E& L

L Yo AT ° " v e AL esta



LBl e i e

-

b\ 203 sysowidy 2ag

T V| 2ok sHiowds 35

.

ut SO

20090 |y

9 \opq
Jo0holLT

09046 'y W! sbvo

ks

—————

tve

—————————

Splaem
AWy
SSV °%
2|20V d;; )

T.l,..
SBu
ﬂc..c..cfw—

“ole9s da) "¢

Tyl 0% sHPvwdd dag

. —

2990 \y V. "D

Tyt

[

dva Gu 1>
Wﬁ‘..t)mqi
a2l Zpe 2

...Q., s SAIOW IS 23¢

.d@dc&dﬂ
4@70»..00 ¥° o(ﬂuw 40

hcjo.a,o 4—03 ..aw x.u!vmr.H

"v'e

MaNns
‘dny Bupyio|

‘Guiyeng ¢ -
MayEyref )

(BA) T
>n{¥p (o)

S AYvWwIN

L Le3wavIoe3r)

VIDWON
o v,

-02
w3l T

Q2
8 9L

EU NI LA AR Sl W IR LY «/:;jwc

PR

Y 23

2N - .\.‘?-.Idr ]

oo-LohlC-]s

_ m:.d.:r_ Jo3 L:ragoevizg o4
ll'-"l"'llﬁlu‘ez

o i) 1)

~y *



mu}d? #S
hew §

12 433.3
T\2M P\
O*. 0@56&

=3 f..d*.wﬂ 2\'g 10097 4J.o~
'JohoLT M3 [ ya0ddng 210

nUD’d 7 *C

_
JS.‘mwuqui\dZdJJwJuO o N i = 2H00Y Mq

R | hw

CpUIINI
oG -’m 4,07.. 44&-‘
voisorse) o subis o q\'v\2q 3247 P\2MS

29210 v poso pyan soy radewr | g ohoLy s B

: o VI wWNN ‘o TI3Mmivu
S AW IN : : L.Zugwd:.?euu 2o mvi(], WIALT 20 9L w

. . 99 -LohTLil-1§
= IR B , T, oy T tagon3y o4

- R . R S R e
$ 4 sl o W o k . o =

IS HFRSRCTRING S SNVITT ST




s
D220V §° GOK °y LO?7 9o
‘dSu! pamol|v SVIKD P|IM Splaen

labome i el it L o 20090 |y MU SV v ,..dw.uwn *c.uim‘wwﬁwﬂ
Y Joho
ROl S e 995 | kY h | 212300 gap h

mac:.»
2 noQvo 'y W! svo mvc._c_.caw»

m.q._ GQU mx.agvb dum M.Q —.- IQO——OJ—U &Oy—l .ﬂﬁ

R———

o e ————————— e <t ——

dva ﬁC..Juﬁ
P09 \"y V. D | 3 bunysng
TVYh Lq-wuuwdu.cnﬁ 21 .N;

Tyl 40% SHIVWI) d.vw

MINs
"26ovavp ‘dwy Curpo)

,.%..:ao:ou ¥° subis a0 : ‘Ouieng |
hcc_u.d»u pl2™ 20y x.uuumc.H | \'y'b 33,~nxuch§._.

LU"H 29§ SYeowdy D3 | A).W.’W.*-?.
4 0267 u> _

o V3B WON ‘o Sefeivan
SAYYWIS o L33V IO®3Y) omoewdd, | wILx 9B 9L wI!

oS

: ; Qe-Lohten-1s
dQ.JW ’.».;QQIW U»QQ M' ﬂbﬁrd—/ /dmﬁ/.ﬂ/wu;vd/ab.. ﬂl@ s 3480 " W-: ATV ,%ﬂ);u.1u0 VoI OAN:
{ ' | =
b @S o -2 ob OGN S0 G OGN G &0 = N BN G G el el W

-




SN\ o[\ )?u
Sy *
T 7 Cmuo.}wﬂ
_ P2 P\AMS
. : 0*. d@(dg
3 'vy2q 2\'¢g

VS..mMUQuX\ 194 342¢ sory “ . 20000 Sy .U_OTQPH Jaeho) P2

Msd *..oauzn 240
san\wo\ Lﬂww
‘ [P

hp\230729
o B Plact P\21vS

-

m .Umdéd1 ™ w@ oy. .Vﬂ?-c_.u

Jgnpapra qen | UOOMe g0 subis ol QIRQ 33ddn T\IMS
m..ﬁugu P\ Joy ey - QhoLY {2oddng 239 ;
. i VIBWNN ‘o GImiruup
S AYVWIN ' L e3wavionigy 2mewvdd, | w3 B OL w3

. 99~ Lehzgil-15
s R e L eI 3 SOIVR X ¥R 1/;31: TP 2 T, ) T tayep3y 04N

:'"-'l"l--ll'll.z.lu.‘ﬁ

———ed




(LSRN I ~— v v =

E@@@-----v-q-------d-l

:
CNFo RECOR DS Trgp Niec )R TATLE S Qy. Tnicqm\) Jeal Valves § Cote Supper! Shie
___S|-1132407-00
26N To RE TTVEM ’DRAw.JG REQGLIREMENT Lo " REMARE S
AW ED Na. NUMQER v
#S(EW) |
n.l.dfockaucw 5A.) Tnspec\‘ S;o( we\& Qvo'c\tinj
1, bushing, e or  Signs of corvosion
locking tup, davaqe. |
serew : B
A2. ¥2 kaS"MP : . : Gee remarks Sor LLA.2
bus\»\'mf){ 5A.2 ' as 'n A.\ above ;
’oCkcf\o tap
SR k_ . v
A3. Tep '1‘0“‘”‘ | , Seée vewmarks Sor 1.LA4.2
(e.\n\mnfj SA3 as in A a&oue
T\has
A4, Vewt norele 5.4 See vemarks Sor 4.A.4
Yo €S9 R7040F as in A.l above
allachmenk DQ\‘Q;\ G-
welds |
o o RS, T S e Tl ke e P N IR L




0oy

%% 3

g » CQUQ\JUJ
| .. | T\2M P\2wsS
' | ’ 0*. 00‘64“1
| ELR K T AR ,
| ) | ) ) /.N:)mi
21955929/ 2192472424 0N _ - e Y 'J0hoLT ™Msg *..o%:M ?10))
-1 ; San o\ §V3;

‘! | i . P 3
ha.c&vi;.us
w o6 e | praes p121vs
_. 2 6661 3.«@ O+ .U.ﬂ(d—u
UQiSopale) wo m‘n.m . Y Pa..d}ua. .5&5 A EAM M
2197472424 +on ?ﬁuﬂvu P\IN soy y2ddcwy - QhoLYE poddng 239

g - " VIDWON ‘oM TImivuap
b Lr3waviowiy 206 Mvi(], wILT 28 9L wI?

S AWV I

. 99 -LohTEil-15
P LTTRY | ET, Wi taaep3y o4na

Q.JW ,s;QG:W U__oUWﬂuZﬂj I\
.li'l"rl"-lll'l!i!:lém




---q-------d\-l
”l? TITLE - !5 \f\‘\\)

Jeal \alves ﬂ Coie S\.qu 2 INY

TNFo RECORDI 1mp ¢ ec

: Ll -11324o72-c©° ek :
: | PEmARK S

REA To BE TTEM PRAWIKNG REQGUVIRE MENT
Na. NUMQER

<MmaiweED

Q,‘ \'eq\~ Valve
#(, (W?)

remarks Sor VLA

Insptclt Lo weld vakinj

Al. JocKsecew
signs o corvosion

7/ i
l, hlﬁ\\\n(), 3 or
\oc\"mq tup, damagt.
S(rO(O - )

) ' vemarks Sov LA.X

—_—

ﬂ.z. #2 Sm\tsuﬂdr,
bus\\'mgi . Aan N A.\ Q()C)J(

’o(klﬂf) tup
A3. Top tlwo“"“\ : cewmarks Sor 1LA.3

fe\ﬂmlnfs
vihag *

remarks Sor LLAM

ny. \Jev\\ notzle
o CS9

allachment

welds




S0\0() AW\
L ¢
A*Cmu«s#UJ
TV2M P\aMS
oy .on.z.ﬁn_
e pP\RMS
M $8 | A30ddng 330))0
rper Sano [\ §vap
| 4 L%
“ | ¢ e o
| FUE | praen p121vs
: umdfﬁu 39| o 26uoly
FRTIITE to swbis o  Qvy2qQ 3344V, P\2MS
PSu&u P\ soy 473wy 4 QhOLY 1Poddng 239) ),

| _ ERA A B
P9Iy A9 el | PP | JohoLt

™ *

219747242Q 0N

. S VIDWNN .rz Q.U.J..ettv
S AVYYWIS o L3 IVIOP3IY opwowdd, | wIaT P8 9L wID

Q9 - LohTEll - 1§
BT, ) I :aaoo3dy O4NT

| .mW7Jhtqw

w ki B I VE,

L i

ld'lll'll'r-'z.ﬂ

s vt 0 LN o

et & -




W Y'Y WY W g 14 L8 vV P
fNﬂeFNFﬂL- wn

NFo RECORD: Tngp Nie )8
S1-1132407-00

T T T

----------d-ﬁ

TITLE: Ry Tm\gw\\, ‘Nead VJalves % Cose Supper! Shiel

\
-

€A To BE' T TEMN
AmiwED Na.

Prauvmie
NUMGQER

REBVIREMEN T o

REMARK S

-

e -

Vet Valve
£ (wx)

i, TJocKaccew
dl, bushing,

\ock'ms tup,
strewd

1.h-)

Ir\sptc‘\ -gor we\(\ Q.Yoi:\(inj
or . Signs of corvosion
damaqe. '

See vewmarks Cor 1AL

e e H2 Se(kSﬂM
bus\a'mf)t\
loc ki ng tap

-

7-A.2

——

s "N A\ QBOJ(

See temarks for [LA.2

13. Top é\ (xo“t»\
(e\o{m.’n(}
i nas

7.A.3

as in A adove

1Yy, \je“\ notzle

‘o CSS

allachmen’
w&\ds

A
LA 27040F

De*od\ G

as in A above

See TemarKs Fov ILRA.3

See rewmarKs fSor 4.A.4



M@@-—-------------\-r

TNFo RECOR DI T 20 [1“’ L"j . T \'T‘L.E p Q_LQ \n\Lg\.’\g\_, \‘L]‘\\ \](\\\\)(’5 ‘1 (‘u(f’ S pp((‘ Q'u(‘
5!—|\32qo'1-oo '

2EN To BE LTEM PrawG Qemdmcwxcu‘r' ; ¢ REMAREKE S
ML ED Na. NUM B ER o .

Core Jupport Q7040 F Tnspect for weld crackingl Not Dedecuble

Shield Wpper Delail D o signs oY cofvosion

Flange to B W damage, l

Shield weld | 3,

As above » Not Delecd c.B\e/Auess-'le

Shield weld
\,echeh £

B
Jewd Valves




h'y'h 4% wssoiz uom

RN ucu. uxsccsus 29S

us SO

20090 'Y

9140
4o0holT

'y Ww! sbvo

D 046

Lvs

Tl 40F SHAOWMIY 33S

20990 \"y V. "D

T«w

Splam
AV3wndvyo
s °%
9|20V A;; “ht

» mmz..»
Cc..c:)m.

woffeqs der "Gk

AL N

dvy Gv A
wﬂc_.v)w.aa
SEC A

394 SHUsPWIL 2§

1yl

.dmdcc.dﬂ
WQisorie@d o nc.nun <0

nc_&u.d»a P12 20y .nuuumr.H

'v's

MaINns
‘dwy ﬂc..xuo—
Guiveng ¢

M _1
MasxX@of I

(MX)8
R

S AW I

d 4 L 3w 3 O®3IY

VIDWON
o v,

.ez
W LT

JIMivup
98 9L w3y

S PRIRETS
| .

»anrUa,d_/ /4«.7«/:;5/c, Y u.mJLLL.. ;
'llllll'lll'll'lz‘.

Qo-Loh2gil- 15

ET, oy 0T tQyop3d O4N:




k

.

&WCOUQ\;UJ
453 LA EAM NS

0* 00(»64“_
3 /_.dxua 0N 3&.5m
d_o‘.wwvuvt\w_dquxvo eN : 2r090 Sy 40hoLT 2 *...ooﬁw:m,v 2307

———— ~ - - - . S— — - - —_—

“San\ o[\ {3y

’ plaet p\21vS
_ .urcfddu oy VGﬁcE
voisorse) 0 subis o q \'P}2Q 3343V ?\2MS
219>y2>32Q o0 ?Sucyu P\ oy x..uaﬂsH -4 QhOLY T.o.;:m 239

QF ORI

A5 D WIN ‘o
B QL w32

S T P : : LI mﬂd-jewq Qn‘-3‘~bﬁ~\ WIALT

QQ - Loh2g1l - 15
g1, 7 AT :Qyeod ©4Na

-




2o YN0

SP\3M Lwawmnw v LsoN -

9 o4 o . '\’ | 4svg punasy
o hauahm, o, wwmmm . SRO9B SV | JohoLT | mig " Siatung
M. ™ _ . , Yool &l 9

. " "2Bbowvp voisosse) | quol p1am
n.s.f&ru:.. /ddsﬂdv J.OM \"P4P jo subis 30 buyoom 319 | ¢ [opaay yorivo
JH NE O Q , .
FRIVINT of TP Ao P2 sy yredsvr|  30hOLT | 39| soy 4593 S
_ VIDWON ‘o M
SaAYYWIA | L 3w 3avIn®3y oonewdd, | waLx 28 9L w3

Q.Jﬂ T_;&ijm u»oU W 09/6

t.ll'l-

e B X W)

00-Loh2gtl - |5

8T, o0y J0T : o3y ©4Na
DM

13 NIDN
» B

s L J MGy




| rzown YN0
.—A%?J 4 wWnNaod
4 oholl 90&«53&

y201 &l %

.ALGZ‘(.JQ yoe _
J\DOAVG SO Uo(lucw
4593 29§ SRAOwWAI) 295 _ :

Pc_om P\°M
> Bvwep voisosra)
. P 4 1'yeq <\ 2|120u A ¥\ YO

SV 4%°M "L,

" Tl %o ncmum 30 mcwjuc»o
SW {%vg 95 BRIVEDS ey | PIP0n 30y poadsur § SRR M39

3D WON ‘o gIMiIvuap)
S AYYWIN : Len3wiavwioei) o mvaid, wIFLT B8 9L wWID

s | eo-lopzEn-IS

| %S |P9dRE 910y & SoM PRI BhSIT Ty 2 a3 Z1, vy I8 i yop3d O3NIT
’ 1 “
" 3

*




2NQb 5P
U>oJ Lo wd

4

2noq ® Sv

2000 n¢

—————— ———

ﬂ:@l& J‘OJ 222 de(‘duqa

ﬂ@ﬂ..&fj 4 5’/4)005..@ omﬁg-v co.-mo...?og JO Ahgn..m 20 m
: . .
..uzdf»wlc SVIN0 \IY h&xudbu AaTlad .vou. *u&mcH -4 oholLZ X\}

——— e e e U

SP|?
4(&?5.&9?
134 PWU mm ’
mch; ﬂ.écsvmm
1294NS TY9Y Y

VIV WNN ‘oM I mivup
S AYyw I Leo3uwisauiogig oy, WLT 8 QL w3

e

e ————— P ————

Qo-Lohtell-15
g1, oy Jta raaop3d ©34Nd

O™’ 1INIDNI

™ = e e S AT

i STITES t;&m:ﬂv 310y § o\ v\ xquﬁ,n/,:c.ﬁﬁ_ L XY 23
!

e e L N

A W N W S W G WS BN O






~



TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 21

Inspected Item: Incore Detector

Type of Inspection: Functional Check

Inspection and Test Plan: This examination is an effective check for cracking

in the detector sheath and also determine the signal functioning ability of
the incore detector assemblies as neutron flux sensing devices.

No

Yes
l. Is the work scope in agreement with the B&W Engineering u//
Information Record?

2. Was there an approved inspection/test procedure used for w
this examination?

N
|

J. Does the results of the examination agree with the acceptance
criteria called out in the inspection/test procedure?

4. Does the quantity of items inspected agree with the minimum
requirements called out in the procedure? (Accessible
quantity inspected 34 Y4+32 Minimum required 3eYr52.)

|
|

NOTE: 1If any of the answers to (1), (2), (3), or (4) are no, a written explanation

must be attached. * Sec Alachhment A
5. Based upon the results of this examination, were there anvy u///
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?
6. Does there exist any unresolved discrepancies that have not _k:f/

been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are ves, a written description must
be attached.

7. B&W EIR No. 851 =~ 1132613-00C

8. Task #7 Procedure Nu.<JL9 hjC“g -

Reviewer's Signature é r ), 1K L ) 1V







i BABCOCK & WILCOX - NPGD BWNP-20440 (4-80)
4 T, ENGINEERING INFORMATION RECORD

OCCUMENT IDENTIFIER 51 - /3R &/ F-0 0

JTITLE INCORE DETECTOR FUNCTIONAL CHECK
)
PREPARED BY ‘_34/,, /D 9)0.,@ DATE_ &L,/ /3 /25T

A
DATE

‘N A

REVIEWED BY /Z ol \_/4#«2
v b i A 7,

, | ekt~ ~

REMARKS:

‘///3 S pn-
7 7

This document defines the testing requirements necessary to determine the signal
functioning ability of the incore detector assemblies as neutron flux sensing
devices. [f certain measurements are found during testing a positive indication
of primary coolant penetration through both the assembly oversheath and individual
detector sheath is almost assured.

The reference document, "OP 1105 13" can be found at the TMI-] station in that
form or identified as "OP 1105 13".

Water indicating resistance values are based on private communications with
H.D. Warren, LRC.

- R 4~ SR PR N . SR N .. WA
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=
=

INTRCOUCTION

This document defines the testing requirements  necessary to determine

the signal functioning ability of the incore detector assemblies a3
neutron censing devices. I[f certain measurements are found during test-
ing a positive indication of primary coolant penetration through both the
assembly oversheath and individual detector sheath is almest assured.

-

TESTING

The functional testing consists of detector electrical insulation resis-
tance measurements made from either in or out of the reactor containment
building. Each individual rhodium and background detector should be
tastad. Resistance checks of aiuminum oxide insulatad detectors showing
greater than 10° ohms indicats a functioning device. Resistance checks
indicating D@ 1000 to 3000 ohms
indicate watar (versus moisturz) is oresent in tne insulation and so sheath
penetrations by primary coolant.

Testing voltages should be about 10 volts but in no case more than 50 volts
D.C. Since each detector is probably a small current source differsntial
current versus differential voltage measurements should be made. (The in-
verse of the [/E measurements will indicate detector resistance.)

Oraft procedure "DP 1105 13", “"Periodic Calibration of Incore Detsctors” is

a station-avaiiable procedure to guide the step-by-3tap accomplishment of
the measurements.



~

Inter-Office Memorandum

ey m N '
UDIBCIOTSG Task 7 Area #21

"Incore Detector Functional Check”
To

M3 c
R Location Three Mile Island
Director - Quality Assurance

An electrical insulation resistance measurement of the 364 rhodium
and 52 packground incore detectors has been completed.

These measurements were performed in accordancewith TMI-1 Procedure
RP 1508-1 and were primarily intended to determine if a detector's
Inconel-600 sheath has been degraded by IGSCC. No detector was
found to have insulation resistance indicative of sheath failure.

The completed report on Area #21 including the Test Completion Re-
vie eet, and B&W EIR 51-1132613-00 is attached. The incividual
detector istance measurement values are available on-site.

<55%7§17A:C)L2111A40~\~—~

Ll

W. S. Wilkerson
Lead Nuclear Engineer, TMI-]

Attachment

WSW/sf

cc: J. J. Colitz, Plant Engineering Director, TMI-1
V. P. Orlandi, Lead I&C Engineer, TMI-1
G. E. Rhedrick, QA Engineer IIl Mechanical

A00QO8 48



O0TSG Task 7 Inspection Area #21

Title: Incore Detector Functional Check
Type of Inspection: Electrical
Equipment Used: Megchm Bridge
Procedure: RP 1208-1

Report Prep. by: V. P. Orlandi

The electrical insulation resistance of all incore cetectors (8 ievels in
52 strings) was measured using a megohm bridge. 10 individual detectors

(1 each in é strings and 3 in one string) indicatgd less than the expected
value of 10” ohms. The lowest indicated 3.5 x 10” ohms. A1l detectors
exceeded the one-to-three thousand ohm value which B&W states is indicative
of sheath peretration by primary coolant. For the detectors indicating low
resistance, the resulting leakage current is negligible in terms of effect
upon detector accuracy.

A1l detectors therefore appear to be functional with no indication of sheath

penetration by primary coolant.
p /ﬂ//{/ p
~7
z//,n/éy.&'

V. P. Orlandi






TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 22
Inspected Item: Incore Detector Assembly
Type of Inspection: Liquid Penetrant

Inspection and Test Plan: ThLis assembly contains the closure which is made of
J04L SS and the sheath which is made of Inconel 600.

No
l. Is the work scope in agreement with the B&W Engineering r//
Information Record?

2. Was there an approved inspection/test procedure used for »
this examination?

3. Does the results of the examination agree with the acceptance ,//’
criteria called out in the inspection/test procedure?

4. Does the quantity of items inspected agree with the minimum _‘5f/—
requirements called out in the procedure? (Accessible
quantity inspected 2 Minimum required 2 .)

NOTE: If any of the answers to (1), (2), (3), or (4) are no, a written explanation
must be attached.

5. Based upon the results of this examination, were there any ) r//’
repairs made to the item(s) being inspected, or recommen-
dations for repairs or replacements?

6. Does there exist any unresolved discrepancies that have not v
been (reported) processed for future resolution?

NOTE: If any of the answers to (5) and (6) are vyes, a written description must
be attached.

7. B&W EIR No. S/~ //72LP0 -0/
8. Task #7 Procedure No. JS7P-/-#2—002%¢

& ’,_-’
ckclj 7
Reviever's Signature / 2.9% L e iman_




Test Completion Review Sheet Comments, Task #7/Test:22, Incore Detector Assembly

Item #1 The B&W requirements per EIR 51-1132680-01 requires the
taking of wipes and a liquid penetrant examination of two(2)
incore detectors. The areas of inspection are stated on this
EIR. GPUN exceeded these requirements of areas of inspection
by wiping and P.T. of the entire length for a distance of
35 feet on one(l) detector and adhering to the B&W requirements
on the other incore detector. The reasoning for exceeding B&W
requirements was to assure that a wetted portion of the incore
detector was inspected. This was done per verbal agreement
between B&W and GPUN,




inter-Office Memorandum

Cate April 30, 1982
MT/2031
Liquid Penetrant Examination and Wipe uc ear

Subject Sampling of the Incore Detectors on
Task 7 Test #22

To N. C. Kazanas Location HQ

A liquid penetrant examination was preformed on two(2) Incore detectors and

twelve (12) wipe samples were taken prior to the P.T. examination on these detectors.
As of the present time these wipes are in our possession and stored in the H.P.

lab at TMI Unit 1. The P.T. examination did not disclose any revelant indications
and was found to be acceptable for beth incore detectors.

On April 28, 1982 Materials Technology personnel and Plant Maintenance personnel
raised in.ore detector identified as #30 to a height of 36'. While this was

being raised ten(!0) wipes were taken, two(2) wipes in the closure area, two(2)

for a distance of ten(10) feet starting at the closure area and going down to a
distance of ten(10) feet. Two(2) wipes from the ten foot mark to a distance of

20 feet, two other wipes from the 20 foot mark to a distance of 30 feet and finally
two more wipes from the 30 foot mark down to the 35 foot mark. All wipes were
taken in accordance with Procedure STP -82-0024, bagged and labled.

Prior to installing detector #30 a liquid penetrant exam was performed. The first
area was the 30 to 35 foot mark, this revealed no indications. The second area

P.T. examined was between the 20 foot and 30 foot mark, this also revealed no
indications. The third area was between the 10 foot and 20 foot mark, this revealed
only an area of P.T entrapment and not an indication. This area was deemed
acceptable. The fourth and final area being P.T. inspected was the closure area

its wcld and down to the 10 foot mark. This entire area contained no indications.
This concluded the P.T. and wipes for the entire length of 35 feet for incore
detector #30 and it was lowered back into position and secured.

The next step of raising incore detector #31 to a height of 38 feet was accomplished.
Two(2) wipes were taken between the 33 foot and the 37 foot marks as being measured

from the closure area. down. These wipes were also taken in accordance with STP-
82-0024, bagged and labled.

A liquid penetrant examination was performed in this area (33" thru 37') and

revealed no indications. The sheath was lowered and a P.T. exam was done on

the closure area it's weld, the oversheath and its weld and extending two(2) feet

down from the closure assembly. The weld on the oversheath contained one(l)

area of P.T. entrapment and not and indication. This was visually verified, all
other areas were acceptable. The incore detector was lowered, however, due to lack
of time Plant Maintenance personnel were unable to secure fully and were scheduled

to return on April 29, 1982 and complete this Task. (QC inspector aware of situation)

ACCOOB a8



N. C. Kazanas
April 30, 1982
MT/2031
Page 2

This examination exceeds B&W's written requirements on Document 51- 1132680-01,
whick only calls out limited areas of inspection as stated in Section II & EEL,
All other requirements on this Document were met.

RT:blf

ce: C. D. Cowfer
J. Potter

M. Zelise
ISI File
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TEST COMPLETION REVIEW SHEET

Task #7 Inspection/Test: 23
Inspected Item: Vent Valve Thermocouple Nozzle

Type of Inspection: Eddy Current

Inspection and Test Plan: This nozzle is Inconel 600 B-167

tube welded to

the reactor vessel and to a A-182 F304 SS flange. This inspection will also

include the HAZ at the bi-metal weld.

L. Ts the work scope in agreement with the B&W
Engineering Information Record?

2. Was there an approved inspection/test procedure
used for this examination?

3. Does the results of the examination agree with the
acceptance criteria called out in the inspection/
test procedure?

4. Does the quantity of items inspected agree with the

minimum requirements ca'led ocut in the procedure?
(Accessible quantity inspected / Minimum re-

quired ( %

Note: If any of the answers to (1), (2), (3), or (4) are

no, a written explanation must be attached.

wn
.

Based upon the results of this examination, were
there any repairs made to the item(s) being in-
spected, or recommendations for repairs or re-
placements?

6. Does there exist any unresolved discrepancies that
have not been (reported) processed for future

resolution?

te: If any of the answers to (5) and (6) are ves,
a written description must be attached.

7. B&W ETR NS/ T4 00
8. Task #7 Procedure Yo. m/',fZ'&O/(

>
Reviewer's Signature / 0‘0&

YES

NO
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Inter-Office Memorandum

April 26, 1982
[Zd]Nuclear

Eddy Current Examination of the
Thermocouple Vent Valve Nozzle
(Task #7, Test #23)

N. C. Kazanas Location Parsippany

Eddy Current examination was performed on the Thermocouple Vent
Valve Nozzle on April 15, 1982. This examination was performed in
accordance with B&W Procedure ISI-412, Rev. 0. This examination
revealed NO recordable or rejectabie indications.

Two (2) B&W Inspectors performed the examination under the direct
surveillance of Materials Technology personnel and Met-Ed Engineer Rick
Barley A review of the certifications of the eddy current equipment
and calibration stundard material certification was performed with
acceptable results. Also, a review of the data sheet and eddy current
calibration sheet #001 was performed by myself and found acceptable.

This examination is considered complete and acceptable and meets
all the requirements set forth in B&W's Document 51-1132498-00.

‘/ O¢ )u.:':‘ £ €A 4 I
Rodney Tufner
NDE Spegfalist

RT:ef

cc: C. Cowfer
J. Potter
G. Rhadrick
M. Zeise

ADOOO 848
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